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PREFACE. 

The remarkable development in the electrical generation and trans­
mission of power constitutes one of the most important advances in 
engineering science during the past decade. This development has 
served to greatly emphasize the importance and value of our water 
power resources. 

Probably not more than a half dozen other states in the Union are 
so favorably situated with reference to water powers as is Wisconsin. 
If properly husbanded and developed it seems certain that at an early 

, date these water powers will be regarded as the f:nost important nat­
ural resource of the state. While single developments of from 10,000 
to 30,000 horse power are not wanting, it is their general distribution 
over nearly the entire state, rather than the great size of a few plants, 
that is most characteristic of ·Wisconsin water powers. 

The total water power. in the state at ~resent developed, approxi­
mately 130,.000 horse power, is only a small proportion of the total 
power awaiting development. While this fact may be attributed in 
large measnre to the lack of settlement in the northern part of the 
state, where water powers are most abundant, it is equally true that 
in very many cases the failure to develop is primarily due to a lack 
of publicity regarding their location and value. To secure greater 
publicity, the legislature of 1905 appropriated $2,500 for making 
surveys of the water powers, and for preparing a report on the same. 

The present bulletin is not to be regarded as a final report on this 
subject but only as a first step toward furnishing the information 
needed by the public. The work of collecting these data has been 
made doubly difficult because the lack of funds needed to prosecute 
the field surveys made it necessary in many cases to secure second 
hand information. Profiles of rivers have frequent1y been. secured by 
means of railroad water levels at stream crossings. About 600 
miles of river have been actually surveyed at a total cost of about 
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$5,000, one half of which was furnished by the U. S. Geological Sur­
vey in cooperation with the State Survey. 

The Federal Survey has, however, spent approximately $18,000 
since 1902, in making daily measurements of the flow of the prin­
cipal Wisconsin rivers. All of these exceedingly valuable run-off rec­
ords, up to December 31, 1907, are presented in this report. This 
work of stream measurement should be continued in the future, as the 
value of such run-off data greatly increases with the length of the 
record. It is well understood by hydraulic engineers that such rec­
ords are indispensable for planning the turbine installations of new 
plants. 

'While a good beginning has already been made, much work still 
remains to be done in surveying the remaining water power rivers, in 
order that a plan and profile showing possible power developments 
may be prepared and printed for general distribution. 

An effort has been made to give full credit for all information re­
ceived. Very valuable information has been. furnished the writ8'r by 
prominent hydraulic engineers, especially by D. W. Mead, Messrs. 
Loweth & Wolf, and Messrs. O'Keof & Orbison to whom grateful 
acknowledgment is made. 

o Madi..<;'On, Jan1wry 1, 1908. 



WATER POWERS OF 'VISCONSIN. 

INTROD UCTION. 

Significance and extent of water-power resources.-Unlike other 
great natural resources of the State, such as the forest and mineral 
wealth, the utilization of which means the final destruction of the' 
source of supply, the water power resources are as certain and eternal 
as the sunshine.1 The importance of water powers to a State so re­
mote from coal mines as is Wisconsin is not likely to be ove:resti~ 

mated. Unquestionably these powers are destined to exercise a wide 
influence on the development of the State. So far as known, not a 
single important river i~ the State has as yet been made to fully pro~ 
duce its ava]lable power. The lower Fox may be said to come the 
nearest to this, with a total of 31,898 actual horse-power,~ all pro­
duced in the 35 miles between Lake Winnebago and Green Bay. 
This large watcr power has caused the district to take high rank as a 
paper and pulp manufacturing center. 'Wisconsin, Chippewa, and 
St. Croix rivers can each be made to produce power equaling and 
cven exceeding that of the lower Fox. Growth in the development 
of Wisconsin water powers has been ve-r:y rapid. During the ten 
years emling in 1900 the gain was 75 per cent. The following fig­
nres show the growth during the last thirty-five years: 

Wisconsin water powers developed. 3 

Horsepower. 
1870 ......................................................• 33,700 
1880 ....................................................... 45,300 
1890 ................................ '. .. .... . ..... ... ... .. .. 56,700. 
1900 ....................................................... 99,000 
1905 ....................................................... 124,400 

1 By this it is not meant to depreciate the decided effect of forests upon the reg!-
1nen of rivers. 

2 Rept. Chief. Eng. U. S. Army. IlJ87, p. Z737. 
3 Census of U. S. 
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The annual saving represented by this power over the cost of an 
equivalent amount of steam power, computed at $20 per horsepower, 
reaches the sum of $2,500,000. 

Sources of information.-J udging from the scant literature de­
sCl:iptive of Wisconsin. water powers, but little attention has been 
directed in the past to this great natural resource of the State. The 
longest and most accurate description is contained in the Tenth 
Census of the United States. In Geology of Wisconsin, volume 3. 
1880, will be found good detailed descriptions of the Lake Superior. 
rivers from the standpoint of a geologist. Very reliable information 
regarding the upper headwaters of the larger rivers is givcn in the 
reports of the Chief of Engineers, U. S. Army, for the years 1879· 
1883, inclusive, to which frequent reference is herein made. This 
work of survcying reservoir sites involved the running of many hun­
dred miles of levels, 1fuus securing numerous water levels on lakes 
and rivers. The maps of these surveys were never published, but 
copies of the originals have been obtained, and no pains or expense 
has been spared to preserve and present these data. A fourth source 
of information, and a most welcome one, both because of its intrinsic 
value and because it marks the beginning of a rational and systematic 
study of Wisconsin ~ater powers, is the detailed survey of part of 
Chippeway Flambeau, Black, Wisconsin and Peshtigo rivers and the 
daily discharge records of the following Wisconsin water-power 
rivers, the latter all carried on by the United States Geological Sur-

. 'ley for the period indicated. 

No. River. Station. 

1 Black.. . . .. .... M"lrose ............ .. 

'2 Black... .. .... Neillsville .......... . 
3 CRtfish ......... Madi.on ........... .. 
4 Chippewa..... E.m Claire.: ....... .. 
:; Chippewa...... r,hippewa Falls .... . 
6 Flambeau ...... 

1 
Ladysmith ...... .. 

'I Fon du Lac.... Fond du Lac ...... .. 
8 Upper Fo....... Wrightstown ...... .. 
9 Oconto ......... 1 Gillett .............. .. 

10 Oconto ........ Stiles ............... . 
11 PAshtigo ...... 1 Crivitz ............ .. 
12 Wisllonsin ..... Grand Rapids ...... .. 
13 I Wisconsin..... Muscady ........... .. 
14 Wisconsin..... Merrill ............... . 
15 Wisconsin ..... Necedah .......... .. 
16 Wisconsin .... Rhinelander ....... .. 
17 Wolf.... ....... Northport ........... . 
18 Wolf ........... Winneconne ....... .. 
19 Wolf ........... Shawano ........... . 
29 Menomonee .... Iron Mount.in ...... . 
21 Menomonee .... Koss ................ .. 
22 Red Cedar ..... Menominee ......... .. 

I .. Nnmberof 
Date I Mamtamed at Measure· Rating 

curve. Established. present. ments. 

Nov. 19021 Discontinued.. 7 
Aug. 1903. 

April 190'; yes....... ..... 29 
Doc. 1902 Dis. Aug. 1903 3 
Nov. 1902 yes....... ..... 40 
June 1906 1 yes ........... , 13 
Feb. 1903 NO............. 22 
May 1903 J' Dis. July 1903.. 3 
Nov. 1902 Dis. Dec.l903.. 11 
Jnne 7, 1906 \ Yes .. ......... 12 
Apr.20,1906 Dis. June 6,1906. 2 
Apr.29,1906 yes..... .... .... 3 
Miscellan'. .. ........ 3 
Dec. 1£02 Di •. Jan. 1904. 7 
Dec. 1902 Yes ............. 23 
Dpc. 1902 Yes.. .......... 23 
Nov. 1905 Yes. ..... .... 10 
Apr. 1905 Dis. Dec. 1905. 6 
Nov. 1902 Dis. Jnly, 1903. 9 
June 6,1906 yeo..... .... .... 2 
Sept.4,I902 Yes ..... .... .... 28 
Jnne21, '07 Yes ......... .. 6 
June 18, '07 yes............ 7 

Nu. 

Yes. 
No. 
Yes. 
Yes. 
Yes. 
No. 
Ye&. 
Yes. 

. No. 
No. 
No. 
Yes. 
Yes. 
Yes. 
No. 
Yes. 

I 
~~: 
Yes, 
No. 
No. 
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In addition to the above the United States Engineers have made 
daily measurements of the discharge of Fox River at Rapide Croche 
dam since 1896. Loweth aRd Wolf, civil engineers, have made 
m(:;/i.surements of the St. Croix River between 1902 and 1905 at St. 
Croix :Falls, hnt tbe construction of the new dam at that point pre­
vents further measurements. 

EXPLANATION AND USE OF TABLES. 

For each regular gaging station are given, as far as available, the 
following data: 

List of discharge measurements. 
Gage-height table. 
Rating table. 
Table of monthly and yearly discharges and run-off. 
The descriptions of stations give such general information about 

the locality and equipment as would enable the reader to find and 
use the station, and they also give, as far as pOSISible, a complete 
history of all the changes that have occurred since the establishment 
of the station that would be factors in using the data collected. 

The disch"arge-measurement table gives the results of the discharge 
measurements made during the year, including the date, the name of 
the hydrographer, the width and area of cross section, the gage 
height, and-the discharge in second-feet. 

The table of daily gage heights gives the daily fluctuations of the 
surface of the riv(7r as found from the mean of the gage heights 
taken each day. The gage height given in the table represents the 
elevation of the surface of the water above the zero of the gage. At 
most stations the gage is read in the morning and in the evening. 

The discharge measurements and gage heights are the base data 
from which the other tables are computed. In cases of extensive 
development, it is expected that engineers will use these original data 
in making their calculations, as the computations made by the Sur­
vey are based on the data available at the time they are made and 
should be reviewed and, if necessary, revised when additional data 

are available. 
The rating table gives the discharge in second-feet, corresponding 

to various stages of the river, as given by the gage heights. It is 
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published to enable engineers to determine the daily discharge in 
case this information is desired. 

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was high­
est, and it is the flow as given in the rating table for that mean 
gage height. As the gage height is the mean for the day there 
might have been short periods when the water was higher and the 
corresponding discharge larger than given in this column. Likewise, 
in the column of "Minimum" the quantity given is the mean flow 
for the day when the mean gage height was lowest. The column 
headed "Mean" is the average flow for each second during the 
month. Upon this the computations for the remaining columns 
are based. 

The values in the table of monthly discharge are intended to givo 
only a general idea of the conditions of flow at the station, and it is 
not expected that they will be used for other than 'preliminary 
estimates. 

Recognizing the economic importance of Wisconsin water powers~ 
the United States Geological Survey authorized, in 1003, a pr0-
liminary report on the water powers of Northern vViscpnsin. This 
report, known as Water Supply paper, No. 156, by L. S. Smith~ 

was not published until June, 1906. It forms a part of this report. 
Recognizing further the importance of accurate information on 

this subject, the legislature of 1904-5 appropriat.ed $2,500.00 for 
the purpose of surveying and mapping the water power rivers of 
the state. The United States Geological Survey promptly expressed 
its willingness to duplicate this amount, and a contract for a coopera­
tive survey by joint state and federal authority was duly signed in 
August, 1905. Survey parties were promptly placed in the field on 
some of the most important water power streams, and the work of 
surveying and mapping the rivers was actively continued until the 
funds were exhausted. 

By meanp of a well devised plan of work which, while insuring 
needed accuracy, avoided unnecessary refinement, as well as by a 
careful husbandry of the funds, the cost of this work has been· about 
one-half that of similar cooperative work in other states. Maps and 
profiles have been prepared of the following rivers: 
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River. Loca tion of survey. Miles. 

Black River...... ... Black River Falls to Withee.... ... ...... .... ..•. 67 
Flambeau river... .... Mouth to source. ............................... 132 
Wisconsin river ....... Kilbourn to Tomahawk Dam................... 197 
Eau Claire river.. .... Mouth to above "the Dalles"............. .... .. 30 
Peshtigo river.... .... Mouth to head of Taylor Rapids ............ '" 82 
Milwaukee river ...... Mouth to Kewaskum ... ............ ........ .... 71 

River. Location of Survey., 

Rock River ........... 'Beloit to Horicon ...................... .. 
Fox River ............. 'Portage to Green Bay ......................... .. 
Beaver Dam River... Fox Lake to Leipsic ............................ .. 
Chippewa River ...... "Mouth to Flambeau, Wi" ........................ . 

'Surveyed by the Engineers of the United States Army. 
"Surveyed by the United States Geological Survey. 

Miles. 

129 
130 

8 
108 

5 

Remarks. 

Plan and profile 
Plim and profile 
Plan and profile 
Plan and profile 
Plan and profile 
Profile only. ., 

Remarks. 

Profile only. 

Because the physical geography and other conditions of northern 
Wisconsin differ so radically from those of southern Wisconsin, it 
has been deemed best to discuss the water powers of these regions 
separately. 
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PHYSICAL GEOGRAPHY OF NORTHERN 
WISCONSIN. 

GEOLOGy.1 

The rock formations of norilhern :Wisconsin readily fall into three 
classes-the pre-Oambrian crystalline rocks, the Paleozoic rocks, and 
the Glacial drift. The pre-Oambrian and Paleozoic formations are 
adjacent to one another, but the loose Glacial drift is distributed 
irregularly over all the hard-rock formations of the. region. 

PRE-CAMBRIAN ROCKS. 

The pre-Oambrian crystalline rocks consist of various kinds of 
igneous rocks, such as greenstone or trap rocks, granite, diorite, 
rhyolite, schists, and gneisses, and varieties of m.etamo~hosed sedi­
mentary rocks, such as quartzite, slate, limestone,· conglomerate fer­
ruginous rocks, slate, and schists. The rocks here classed as pre­
Oambrian include all those often· referred to as the Laurentian 
(Archean), Huronian, and Keweenawan series. The various kinda 
of crystalline rocks generally stand on edge, trend in various direc­
tions, and form irregular belts and areas throughout the region. 

The area of crystalline rocks covers the principal part of northern 
Wisconsin. Its northern boundary is approximately parallel to and 
very near the adjacent shore of Lake Superior; on the west it pro­
jects irregularly into Minnesota; on the south it extends to the cen­
tral part of the State, and on the east it reaches within 25 to 40 
miles of Green Bay. . 

The pre-Oambrian region is the highest portion of the State, and 
in these crystalline highlands the large rivers have their source and 

1 Prepared by S. Weidman .. State geologist of Wisconsin. 
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flow outward in all directions. The crystalline rocks are generally 
hard. They do not everywhere have this character, !however, and 
the lack of uniformity causes much irregularity in the surface feat­
ures. High, rounded knobs of hard granite and quartzite dot tha 
surface of the region, and the abrupt variations in the character of 
the rock along the river valleys have caused the formation of numer­
ous rapids and waterfalls. The slope of the pre-Oambrian regim< 
is relatively steep on the Lake Superior side and comparatively gen­
tle toward the east, ~outh, and west. 

PALEOZOIC ROCKS. 

The Paleozoic rocks consist of alternating formations of compara­
tively incoherent, friable sandstone and hard, compact limestone lying 
unconformably upon the upturned edges of the crystalline rocks and 
dipping slightly toward the north, east, south, and west-the dip 
thus being away from the broad central core of the pre-Cambrian 
rtgion. The Paleozoic rocks of northern Wisconsin include the fol­
lowing formations, named from the base upward: (1) Cambrian 
("Potsdam") sandstone, (2) "Lower Magnesian" limestone, (3) St. 
Peter sandstone, and (4) "Trenton" limestone. 

The Oambrian sandstone is by far the most abundant Paleozoic 
rock of the region. Along the shore of Lake Superior, where it is 
generally called the Lake Superior sandstone, it forms a strip less 
than a mile in width at the Michigan boundary, increasing to 15 
miles in width at the Minnesota boundary. For variable distances 
of 15 to 40 miles about ~he broad central area of the pre-Oambrian 
to the ,vest, south, and east, the Cambrian is the principal surface 
rock. It is only adjacent to the shore of Green Bay on the east 
and in St. Oroix and Pierce counties on the west, that limestone and 
sandstone later than the Oambrian occur to any notable extent. 

The surface features of the Oambrian sandstone district are 
mainly broad valley bottoms, dotted here and there with a few 
pinnacles of hard sand rock. In the region of the limestone, how­
ever, the valleys are generally sharp and narrow, and the uplands 
constitute the main portion of the lan.dscape. The hills and sharp 
ravines in the limestone district are in sharp contrast with the broad, 
graded valley bottoms of the sandstone district. 
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GLACIAL DRIFT. 

The Glacial drift consist,s of a loose, incoherent mass of bowlders, 
gravel, ,sand, and clay. In some places the coarse drift is abund­
ant, while in other places clays and sand prevail. The drift has a 
very irregular thickness throughout the area. It was deposited upon 
the older crystalline and Paleozoic rocks during the several succes­
sive glaciations in Wisconsin and the adjacent region. 

Drift in variable quantit~ occurs throughout northern ~Wisconsin, 
being very abundant in the northeastern, northern, and northwestern 
parts of the region, while in a very irregular but considerable area in 
the southwestern part the drift is very thin. • 

The ,surface of a large part of the drift-covered region is, very 
irregular and uneven, and consists of ~ hills and ridges alternating 
with basins,swamps, and lakes. In some places the drift covering 
completely obliterates the topographic features of the crystalline and 
Paleozoic rocks; in other places it only modifies the older topugraphy. 
Or.. the whole, however, the glaciation of the region exerted a con­
siderable influence on the distribution of the drainage lines and in 
shaping the minor inequalities of the land surface. The drift 
region, from the topographic point of view, may be divided into two 
general districts-one covered by the older drift series and the other 

• by the later drift. In the district of the older drift, the southwest­
ern part of northern vVisconsin, there are no lakes or ponds, and 
swamps are very rare. Here the topography is mature and the land 
has good surface drainage. In the district of the later drift, how­
ever, which includes the main portion of northern Wisconsin, the 
glacial deposits are abundant; ridges and hills of bowldery material 
occur, and lakes, swamps, and sags are common., In this district, 
therefore, the surface drainage is often very poor and large amonnts 
of water are heJ.d in swamps and ponds. H~re, also, there are 
marked differences in the surface features prevailing over large 
parts of the district. Along its border is the termina:l moraine, 
often called the "kettle moraine," having a width ranging from 3 
or 4 to 20 miles and consisting of numerous drift hills and ridges 
closely associated with sags, lakes, and ponds. This terminal moraine 
extends across the entire continent. In crossing this portion of the 
State it turns north a few miles east of Grand Rapids, thence ex­
tends to Antigo, thence in a sinuous belt westward to Barron County, 
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:and thence southwest into Minnesota. Back of this terminal 
moraine--that is, to the east and north-are similar belts known as 
'''recessional moraines," separated one from another by broad areas 
having the general features of the hard rocks beneath. Between the 
moraine belts are broad tracts of sandy land, called "barrens,~' which 
,cover considerable portions of the northwestern part of the State. 
Along Lake Superior is a broad belt of nearly flat clay land which 
may be mentioned, though it has no influence on the distribution of 
the water powers of the region. 

TOPOGRAPHY. 

The abundant water-power resources of 'Wisconsin are the result 
'of its unique topography. A wide and comparatively flat highland 
'-Crosses the northern part of the State. This divide varies in eleva­
tion from 1,900 feet in the eastern part to 1,000 feet in the western 
part, and extends to within 30 miles of Lake Superior. From it the 
rivers descend radially in all directions except eastward. Owing to 
the fact that Lakes Superior and Michigan bound the State on the 
north and east, while Mississippi River forms the southwestern and 
the larger part of the western boundary, all the rivers must need 
find a low trough into which to discharge, and that at a short dis­
tance from their source. This condition results in a rapid fall and 
large water powers. 

About 9 per cent of the total area considered belongs to the abrnpt 
Lake Superior watershed and the remainder to the broad southeast, 
south, and southwest slopes. The divides betwpen the rivers which 
drain this southern slope are almost imperceptible, in some cases' 
being enti~ely lost in labyrinths of lakes and swamps. 

"Hills over 300 feet in height are rare. A few 'mounds,' or 
isolated steep 'hills with extremely narrow bases, rise out of the 
sandy plains of Jackson and Clark counties, and a few larger, more 
massive hills, one 1,940 feet above the sea, occur in the valleys of the 
larger rivers, besides the low, broad hills which form the crests of 
the Penokee and Copper ranges. These hilly tracts do not cover 
over 5 per cent of the total area, while about 45 per cent is level 
upland and about 50 per cent is rolling country, of which a con­
siderable portion is steeply rolling 'kettle' or 'pot-hole' land."1 

1 Roth, FiIibert, Forf>s,try Conditions of Northern Wisconsin: Bu!. Wis. Geo!. 
and Nat. Rist. Survey, No.1, 1893, pp. 2~.3. 
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The surface features are discussed elsewhere, under the head of 
"Geology," and also in connection with the drainage of each river. 

HYDROGRAPHY. 

St. Croix, Chippewa, Black, and Wisconsin rivers draiu 70 per 
cent of the northern half of the State, an area nearly equal to that 
of the State of Maine. The Lake Superior rivers drain only 9.3 per 
cent and those flowing into Green Bay the remaining 20.7 per cent. 

In general, each of iJhe important rivers may be divided into three 
divisions, differing widely i~ physical characteristics. First, the 
headwaters, marked by sluggish streams with low divides, fed by 
numerous and extensive swamps and l!J,kes, frequently so interlaced 
that it is impossible to trace out the river divides. Here many of 
the lakes have dam sites forming natural reservoirs for the river 
below. Bowlder rapids are here of frequent occurrence. Second, a 
stretch of maximum descent along the center readh of the river, 
abounding in numerous falls and long stretches of rapids. This part. 
of the river is always in the region of the pre-Cambrian crystalline 
rocks, the southern border of which marks the lower limit of the 
rapids.1 Third, the lower portion of the course, where for a dis­
tance of about 50 miles the river flows through sandstone and lime­
stone, the descent being very slight. This region is, therefore, de­
void of water power. In fact, the United States Goyernment has. 
improved the larger rivers along this reach for the purpose of naviga­
tion without the use of locks. 

As compared with the upper Mississippi b~sin in Minnesota, the 
area under discussion may be said to have a steeper grade, the mid­
dle portion, containing the main water powers, having an average 
fall of 3 to 8 feet to the mile. Because of the storage effect of the 
lakes and swamps, the low-water run-off is as high as from 0.3 to 0.8 
second-foot per square mile of drainage' area. Probably about a 
third of the total rainfall finds its way into the streams . 

. The general use and control of these northern rivers for logging 
purposes in the past tended to decrease the value of the water powers 
by withholding the water at times when most needed. All logging 
on rivers is fast disappearing. Indeed, on many rivers, like the 
Wisconsin, it has practically given way entirely to railroad trans­
portation. This leaves the rivers free for the permanent develop-

'The only important exception to this rule is on Wisconsin River o:t K!lbourn, 
where the river descends rapidly about 16 feet in the dalles of the Potsdam sandstone. 
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ment of their water powers. The effect on the stage of water which 
these dams have had in the pa.st suggests their enlargement, exten" 
sion, and systematic operation for the sole purpose of increasing the 
low-water flow. 

The United States engineers have surveyed 32 large reservoirs in 
Wisconsin and have constructed five such reservoirs in Minnesota. 
The total capacities of the proposed Wisconsin reservoirs are as 
follows :1 

Storage capacity of P1'oposed reservoirs in Wisconsin. 

River. 

St. Croix.................... .... .... . ..................... . 

*~~~~~:.':;:::: ::::. ::: ::: ....... :: ::::.::::: :::: :::: .::: :::: :::: 

Area of over­
flowed lands. 

Cubic feet. 
'102,092 

Not ,;riven. 
25,832 

Storage capacity. 

Cubic feet. 
34,334, 000.000 
25,289,000.000 
19,557,000.000 

79,130,000,000 

The intelligent operation of even a part of these reservoirs would 
have a marked effect in steadying the river discharge. This point 
will be separately discussed in connection with the several rivers. It 
may be remarked here that nature, by providing numerous swamps 
Rnd upward of 1,400 lakes for this region, has accompliElhed unaided 
a decided regulation of the water supply. 

The availability of these water powers varies greatly on the differ­
ent rivers, or even on parts of the same river. Those on \Visconsin 
River, for example, are all reached by the Chicago, l\1:ilwaukee and 
8t. Paul Railway, which parallels the river for 100 miles, and by 
other railroads at certain points. The powers on the lower Chip­
pewa are likewise available; but as yet, because of the small popula­
tion, the railroads have not built geuerally into the upper part of 
the region. The rapid opening up of farms now in progress will 
soon bring a demand for better transportation. 

SOILS. 3 

The soils of northern 'Wisconsin may be grouped into seven reRdily 
recognized classes. . 

Sandy soils are foun~ in regions known as flood plains, and owe 
their origin to the sorting action of flowing water as it issued from 
the melting ice. The two largest areas of this type are found in 

1 Rept. Chief. Eng. U. S. Army, 1'&<10. 
• Including 27,406 acres in Minnesota.. 
3 Condensed from F. H. King's description in Northern Wisconsin Handbook. 
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<Jentral Wisconsin. east of Black River and in the northwestern part 
of the State. These soils are so coarse and open that nearly all the 
rain soaks into the ground, reappearing later at lower levels as 
springs. 

Sandy loams cover a much broader area than the sandy soils, being 
roughly coincident in distribution with the Potsdam sandstone, from 
which they have in large part been derived. 

Prairie loam is a light, open soil, more closely allied to those 
described above than to the following ones. It is usually underlain 
by from 3 to 5 feet of coarse, open gravel. In northern ·Wisconsin 
the largest area of this type is found in St. Croix County. 

Clayey loam is finer (lnd contains more clay than the soils 
already described. Such a soil has a great capacity for holding 
water. "The area of northern Wisconsin covered by this type of soil 
is larger tihan that occupied by any other variety." 

Loamy clay is still heavier and more clayey than the last, with 
smaller particles. There are three considerable areas of the soil in 
this region. 

Red clay soil is the most peculiar, the finest grained, and heaviest 
in the State. It is practically impervious to water. Its areas bor­
der Lakes Superior and Michigan. 

Swamp soil includes all swamp and marsh land soils. While few 
very large single are.as are covered by these soils, the aggregate 
amount is probably not less than 2,500,000 to 2,800,000 acres. 
Some of these lands are now covered by a growth of white cedar, 
others with tamarack and spruce, the latter being usually found on 
the borders of both tamarack and cedar swamps, while still others 
are simply sedge marshes, some of which are yearly cut for hay. In 
many other swamp areas fires have killed the trees, causing all the 
small anclhoring roots to die and decay, so that the winds have over­
turned nearly every tree. 

Many of the northern swamps are underlain by vast beds of peat, 
while all have a thick covering of moss and humus. Both these 
factors play an important part in delaying the water in its journey 
to the streams. Plate - shows the location of each class of soil. 

FOREST CONDITIONS.· 

"Northern Wisconsin in its primeval state was a vast forest of 
magnificent timber." This could be said to-day of large areas. The 
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central portion of this region includes mixed forest in whic!n, though 
the pine has nearly all been cut, there still remains over 5,000 feet 
of hard wood and hemlock per acre, besides other timber equally 
valuable. The total area covered by forests of this grade amounts 
to 8,000 square miles, about the same as that of the State of Massa­
chusetts. 

Mr. E. T. Sweet1 enumerates 34 different kinds of trees which he 
found on Vhe Lake Superior slope alone. Additional species found 
on the southern slope would increase this number considerably. 

The lumberman's labors were first directed to getting out the pine" 
both because of its high value and because of the fact that he could 
float it down stream to market. This industry, including the manll~ 
facture into lumber, had an ,invested capital in 1900 of $100,168,000 
and turned out a product valued at $81,983,000. 2 This easily places 
it as the most important industry of the State. Only two other 
States exceeded this in 1900. In the same year, according to the 
United States Census report, Wisconsin was the leading State of the 
Union in lumber and timber products, their total value being $58,-
000,000. The amount of pine timber is limited and already its 
production is waning. Its place is being taken, to a large extent, 
by hard-wood timber, by cedar posts and poles, and by hemlock 
lumber and bark. The changes wrought annually by the lumber­
man's ax and the succeeding forest fires are very considerable. The 
recent appointment of a State forestry commission promises much 
for the protection and fostering care of these great interests. 

T.he once popular belief that this northern area was worthless after 
the loss of its timber has given way in the past ten years to a gen­
eral confidence in its agricultural possibilities. This is amply evi­
denced by the rapidity with which these lands are being opened up 
by farmers and by their rapid appreciation in market value. In 
1895 only 7 per cent of the 18,000,000 acres of the norther)]. haH of 
Wisconsin was cultivated. This region has furnished 85,000;000,-
000 feet B. M. of pine lumber alone in the past sixty years. The 
gradual clearing of the timber has doubtless had an effect on the run­
off of the rivers. Under the changing conditions the rainfall will 
be less absorbed by the soil and will get to the streams' in a shorter 
period. This is especially true of the swamps, where the fires have' 
burned the thick humus and moss which formerly delayed the pass-

1 GeoI. WisconSin, vol. 3, 18S0, p. 3!!'S. 
• D, S. Census, 1900, pt. 1, p. 293. 
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age of the water to the lakes and rivers. It is only fair, however, 
to call attention to the fact that large areas of the original timber 
consumed by forest fires have been replaced by a second growth of 
both hard and soft timber, much of it in the form of dense thickets, 
which shade and pl;otect the ground more effectually even than the 
original forest. 

CLIMATIC CONDITIONS. 

TE:;\IPERATURE. 

The climate of this region is charac,terized by a large amount or 
sunshine, with high temperatures in summer and extreme cold, deep 
snows, and clear skies in winter. The summer heat and winter cold 
are generally tempered by the influence of the bordering lakes. 
Lakes Superior and Michigan cover an area of over 54,000 square 
miles and never freeze over in winter. Although the prevailing 
wind is from some westerly quarter, this is so frequently broken up 
by the passing of storm centers from the lakes that both the tem­
perature and the humidity of the air are affected by these great bodies 
{)f water. Wisconsin rivers are generally frozen over between De­
cember 1 and March 30. The following table gives the highest and 
lowest temperatures for each month of the year for tJhe twelve years 
ending 1883 at places in or adjacent to this region: 

H"ighest and lowest temperatures for each month of the year for the twelve 
years ending 1883.1 

Locality .. 

D uluth: 
Maximum .......... 51 57 62 75 91 92 99 93 90 78 
Minimum ........... -38 ~ -26 3 26 36 46 45 30 8 

M arquette: 
Maximum .......... 56 69 70 81 92 95 100 96 !!T 87 66 59 
Minimum ........... -26 -27 -14 3 22 31 40.3 39.7 28 ISo - II -20 

scanaba: 831 Maximum .•.......• 45 52 IJl" 65 88 92 89 84 7I1 61 48 
El 

Minimum .. ; ........ -26 -S2 --20 2 20 34 42 38 26 l'i 9 -{13 

A Ipena: 
Maximum .......... 52 58 66 72 91 !!T !!T. 00 99 83 6.~ 56 
Minimum ........... -27 -27 -14 2 2Z 33.5 45 40 00.3 29 - , -15 

s t. Paul: 
Maximum .........• 49 59 68 S2 94 94 100 98 94 87 
Minimum ........... -31 -3"2' -29 7 :l4 39 46 43 80 15 

a Crosse: L 
Maximum .......... 59 65 72 83 96 98 101 96 99 84 70 00 
Minimum ........... --4.'l --24 23 10 29 40 & 44 31 18 -4l --27 

1 King, F. H., Northel:"n Wisconsin Handbook, 18)6. 
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In connection with the sudden lowering of the winter temperature, 
.a most interesting phenomenon was observed on St . .croix River by 
United States engineers in the early winter of 1882.1 

"This was the apparently close relation between the temperature 
.and the mean velocity ;and discharge of the stream, the stand of the 
water being at the same time nearly constant. In the early winter it 
was found that each cold .wave which increased the thickness of the 
ice about one-tenth of a foot at a time wa~ accompanied by a great 

, :falling off .of the discharge, to be followed by a partial recovery dur­
ing the next few days, the same phenomenon recurring with great 
regularity at each cold wave. The recovery of discharge 'being in 
each case only partial, the gradual tendency was downward until the 
.apparent minimum was reached, when there was no appreciable 
change for several weeks." 

PRECIPITATION. 

The average rainfall for twenty-five years over the entire· State is 
dose to 32,3 inches, distributed by seasons as follows: Winter, 4.7 
inches; spring, 7.6 inches; summer, 11. 7 inches; ltutumn, 8.3 inches. 
If the rainfall of the northern half alone be considered, these figures 
would probably need to be slightly increased. It is' worthy of note 
that 60 per cent of the rainfall comes in the summer and autumn 
months, while the least fall is during the winter months. December, 
January, and February are the months of minimum run-off, botli be­
(Jause of smaller precipitation and because of low temperatures and 
resulting deep frosts. ;Minimum run-off may also occur in very dry, 
summers. 

In' general, it may be said that the precipitation in Wisconsin ex­
ceeds that of Minnesota and Michigan and about equals that of Iowa. 

1 Rept. Chief. Eng. U. S. Army, 1883, p. 1470. 
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1895 1896 

1897 lua 

1899 19DD 
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Fig. 1.-Distribution: of Rainfall in WisconsIn 
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The following table shows some details of the distribution of rain­
fall by months: 

Average precipitation at five stations in Wisconsin for twenty years.1 

Datal!. 

PERCENTAGES. 

Distribution ..... 100 
Classification of 

days: 
On which rain 

fell-
Mean ....... 41. 
Maximum ... 56. 
Minimum.. .. 'N. 

Without rain .. 58. 
Trace to 0.25'.. 31. 
0.25' to 0.50' .. . 5. 

2 
0 
0 
7 
4 
() 

4 
4 

4.9 4.3 

43.0 41.9 
77.4 711.2 
18.7 11.3 
57.9 58.1 
41.1 36.8 
3.3 3.4 
1.4 1.5 

.3 .3 
, 0.50' to 1.00' .. , 3. 

1.00' to 2.00' ... 1. 
2.00' to 3.00' " . 
3.00' to 5.00' .. . 

2 .2 ...... 

Over 5' ...... . 
1 ...... 
2 ...... 

NUMBER OF DAYS. 

Greatest consecu· 
tive­

With rain ..... 26 
Without rain... 1 

INCHES OF nAD/. 
4 

Heaviest in 1 day.. 7. Zl 

12 
9 

2.6-

...... 

...... 

16 
\) 

1.8' 

6.1 7.2 

40.4 40.6 
59.4 59.3 
19.3 2U 
60.2 59.6 
32.4 30.6 
4.1 5.S 
2.8 3.0 

.4 1.2 

.1 .3 
...... . ..... 
...... ...... 

12 13 
8 8 

2.1 2.9 

10.5 18.8 12.1 11.0 12'.0 7.9 5.5 

43.7 48.1 41.1 88.2 41.7 :16.1 39.3 
m.o 70.0 66.2 00.6 70.0 00.8 71.0 
20.7 30.6 ,17.4 21.3 15.9 12.8 14.9 
56.3 51.9 58.9 61.8 57.6 63.9 60.7 
3O.€ 30.9 'N.6 25.7 28.4 26.2 32.1 
5.3 7.5 5.8 5.3 6.3 4.8 3.9 
4.4 5.7 4.9 4.6 4.6 3.6 2.5 
1.8 3.2 2.0 ,1.9 2.6 1.6 .7 

.4 .7 .7 • 6 .3 ...... ...... 
• 1 ...... .2 .1 .2 ...... . ..... 

...... ...... ...... ...... .2 ...... ... . " .. 

, 
13 ,11 13 15 13 19 14 
9 '13 8 8 • R 9 

3.1 2.9 4.~ 3.9 5.6 7.23 1.8 

4..9 

43.5 
79.6 
19.3 
56.5 
M.7 
3.7 
1.7 

.4 
...... 
...... 
...... 

H 
13 

1.5 

The amount of precipitation IS fairly constant for the winter and 
a portion of the fall and spring months, but varies considerably in 
the summer months. 

"Exception,ally dry periods occur ~bout once in fifty years, when the 
average for three consecutive years is 22' inches and the least for one 
year is 13.5 to 20.5. inches. Dry periods occur once in twenty-five 
years, when the average for three consecutive years is 24.2 inches 
and the least for one year is 20.3 inches. :M:oderately dry periods 
occur once in ten years. The exceptionally dry periods are preceded 
by an exceptionally wet period, when the annual precipitatjon has 
been as high as 50 inches. This is followed by a period of moder­
ately heavy rainfall, with a maximum of 45 inches. The last excep­
tionally dry period occmred in 1894 to 1896."" 

The year 1903 had a moderately heavy rainfall. If the above cycl~ 
,can be depended on, the next period of maximum rainfall may be 
expected about the yea~ 1908. 

Fig. 2 shows the progressive averages of the precipitation at Mil­
waukee for the past seventy years, computed by the formula-3 

a+4b+6c+4d+e -0' 

16 
1 Moore. W. L .• Rainfall of the United States: Bull. D, U. S. Dept Agriculture. 
2 K i l'ehoffer, 'V. G. J muster's thesiS' . 
• After Blandford. See Bull. D, U. S. 'Veather Bure_au. 
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where c represents the rainfall of the year in question and b and a 
stand for the rainfall in the two years preceding, while d and e rep­
:resent the rainfall of the following two years. 

This curve makes clearer the nature of the rainfall cycle. 

~ I ... ~ c., <:I III <> 

I "''''''''''''''''c..c.. fi:l;:~~&:~~ "" 
i 

.... IIIo,"Q>!OP:- ~ 

"""""""" """J"~~ 'I Q 1835 
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.38 . 
.39 

1840 
41 
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69 
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'Fig. 2.-Chart showing rainfaii at Milwaukee, 1837-1904 
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In the following table are shown the long-term precipitation records 
of four typical st3;tions in this general region. The rainfall at Mil­
waukee appears to be considerably less than the average of the State. 

Precipitation at Milwaukee ana Embarrass, Wis., ana Duluth ana St. PaUl, Minn. 

Year. Year. I Mll· I wau-
kee. Em.' I bar. Du- St. 

rass. luth. 1 Paul. 

---
1845 ......... 20.5 ......... ......... :::::::::11 1877 . ........ 46.2 34.4 34.3 23.7 
1846 ......... 25.3 ......... ......... 1878 . ........ 38.3 37.6 28.1 n.6 
1~7 ......... 22.4 ......... ......... . ........ 1879 . ........ 24.9 41.6 4·5.3 "32.5 
1848 ......... 33.5 . ........ ......... ......... 1880 . ........ 30.0 49.8 38.2 29.8 
1849 ......... 31.1 ......... ......... . ........ 1881 . ........ 39.1 57.4 87.6 39.2 
1850 ......... 2:6.4 . ........ ......... .......... 1882 . ........ 28.4 49.0 38.0 23.1 
1851 ......... 30.4 . ......... ......... ......... 1883 ......... 29.5 42.2 23.2 26.5 
1852 ......... 29.3 . ........ ......... ......... 1884 ......... 30.6 62.1 35.S 26.1 
1853 ......... 30.0 . ........ ......... ......... 1885 ......... $"2.6 42.6 20.0 25.3 
1854 ......... 31.7 . ........ ......... ......... 1886 ......... 31.5 45.4 re.:! 22.9 
1855 ......... 86.0 . ........ ......... ......... 1887 ......... 30.5 43.6 83.5 25.9 
1856 ......... 29.0 . ......... ......... ......... 1888 ......... 23.5 43.9 m.3 25.8 
1857 ......... 30.9 . ........ ......... . ........ 1889 ......... 31.7 83.S 32.0 17.1 
1858 ......... 44.9 . ........ ......... .... 2ilj.j 1890 ......... 30.1 44.0 24.1 23.5 
1859 ......... 28.9 .......... ......... 1891 ........ 29.8 41.2 211.5 21.8 
1860 ......... 24.0 . ........ ......... 34.2 1800 ......... 35.0 44.9 28.5 8"2.6 
1861 ......... 31.9 . ........ N.7 30.5 1893 ......... 32.9 23.1 23.3 26.0 
1862 ......... 38.8 . ........ 35.4 34.5 1894 ......... N.S ......... 31.7 25.8 
1863 ......... 31.8 . ........ 22.8 15.7 1895 ......... 24.9 16.7 2"Z.3 24.3 
1864 ......... 217.8 28.9 ,17.8 14.9 1896 ......... 29.0 32'.4 217.1 34.7 
1865 ......... 30.1 86.3 20.9 38.1 1897 ......... 31.0 25.3 3Q.9 30.5 
1866 ......... 34.0 34.5 30.6 27.9 1898 ......... 32.4 28.1 19.7 25.3 
1867 ......... 24.6 29.0 25.7 33.6 1899 ......... 22.8 N.S 30.5 N.5 
1868 ......... 29.4 38.S ......... 30.7 1900 ......... 30.1 ......... 23:1 34.2 
1800 ......... 37.8 39.3 ......... 32.2 1001 ......... 18.1 ......... 26.7 2:5.8 
1870 ......... 26.6 41.9 ......... 32.1 1902 ......... 28.6 . ........ 26.1 31.8 
IS71 ......... 32.0 37.7 31.2 30.7 1900 23.4 ......... 28.0 37.9 
1872 ......... 26.2 28.5 30.1 29.6 1004 .......... 29.9 . ........ 24.5 3'4.1 
1973 ......... 30.6 35.0 38.8 34.6 1005 ......... 32,.2' ......... 35.8 35.8 
1~4 ......... 30.8 31.0 36.5 .35.5 1900 . . . . . . . . ~ 30.;) ......... 28.8 33.;) 
1875 ......... 35.6 43.9 27.0 30.7 1007 ........ 34.3 . ........ 23.9 ......... 
1876 ......... 50.4 48.9 32'.3 2'3.6 
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Fig. 3.-Annual rainfa:I at Madison, Wisconsin. 
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FOX RIVER SYSTEM. 

DRAINAGE. 

Lake Winnebago, the largest inland lake in Wisconsin divides Fox , " 

River into two radically different· sections, the upper and the lower 
Fox. The upper river approaches from the southeast to within about 
a mile of Wisconsin River at Portage, then turns to the northeast on 
its course to' Lake Winnebago. It winds, with low banks, through 
broad savannas having only a gentle slove, passing a total distance 
~f 25 miles through three long lakes before reaching Lake Winnebago. 

"Mud Lake, Buffalo Lake, and Lake Puckaway, have been caused 
by the deposits of afRuents which the main stream has not been able 
to wash away, plainly indicating that the present upper Fox did not 
erode its course, for it has not even the power to keep itself free, but. 
instead is filling" up. Lake Butte des 1Iorts and Lake Winnebago 
are depressions whioh the present tendency is to fill up.m 

Major Wru.·ren's hypotheses for these peculiar conditions have been 
widely accepted~ and are so interesting that they are here given: 

"We have only to suppose that all the waters of Lake Winnebago 
basin (including that of the upper Fox) formerly drained to Wiscon­
sin River; that a slow change of level' in this region elevated the 
sou1Jhwestern part and depressed the northeastern part till a hl.I'ge 
lake was formed, which finally overflowed, forming the conrse of the 
lower Fox. This explains the present doubling back in the course 
of the upper Fox and tributaries, and" it accounts for the close re­
lation and yet opposite courses of Fox and Wisconsin rivers. As the 
level changed, the erosion at the outlet could not keep pace with it and 
so prevent a lake forming, because a granite ridge lies near the surface 
between the Wisconsin and Buffalo Lake. When 1Jhe lower Fox outlet 
formed, the loose material covering the rocks rapidly gave way and 

1 Warren, G. l(.: Rept. on Wisconsin and Fox rivers, 1876. 
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lowered the lake level down to the rock, which now (1875) keeps it 
to its present level. The period of this change was post-Glacial, be­
cause this alluvial terrace is free from Glacial drift which it could 

. not have been if formed before m a regIOn like this, surrounded by 
Glacial drift deposit." 

UPPER FOX. 

Fox River descends only 35.3 feet in the 106.8 miles between Por­
tage and LakeWinnebago"':"-an average' fall of less iJ'han 0.5 foot to 
the mile. 

The following table shows the river profile in detail as given by 
United States engineers: 

Profile of Fox River from Lake Winnebago (Oshkosh). to Portage lock (Fort· 
W innelJago ) • 

, 
I 

Distance- Dascent between 
points. 

Elevation 
Station. From above sea 

Lake Between level. Total. Per mile. Winne· points. 
bago. 

---- --

N:iles. Miles. Feet. Feet. Feet. 

Lake Winnebago· ........................ 0 ....... 
24:6' 

746.1 ... ... 2:7' 1 
Eureka lock, crest ....................... 24.6 748.8 

I Berlin lock, crest ...... : ................. 32.9 8.3 750.6 1.8 
White River lock, crest ................. 42.9 10.0 755.7 5.1 
Princeton lock, crest (Lake Puckawa). 52.3 ~.4 760.2 9.4 I 

0.4 Grand River lock, crest. . .............. 73.0 20.7 ' 763.9 3.7 ~ 
Montello lock, crest (Lake Buffallo) ... 76.3 3.3 768.9 5.0 

I Governor Bend lock, cr~st .............. 100.4 24.1 774.7 5.8 
Fort Winnebago lock, (P<;>rtage), ....... 101.6

1 
4.1 780.5 5.8 I 

Pertage lOCk ....................... .. , 106.8 2.2 781.4 0.9 

2: 

Fox River has been improved for navigation by the Federal Gov­
ernment along this entire distance by th!3 building of 10 locks, but the 
slight fall gives few opportunities for water power. 

The first dam on the Fox is at Pardeeville, where a head of 14 feet 
is available. Wisconsin River is about 10 feet above Fox River at 
Portage, and this fall could be utilized by a dam near the Fort Win­
nebago lock. A considerable quantity of water could be discharged 
through the canal with safety. 

At Montello, 28 miles below, a turbine is installed under a head 
of 3 feet, developing power for a gristmill. No develope'd powel'" 
is in. use on the river below this point. 
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The three principal tribl,taries of the upper Fox have a fall of" 
about 250 feet-much greater than that_ of the main river; they are 
all found on the north side. These branches, :M:ontello, Mecan, and 
White rivers, start as clear, steady springs, running from the sand 
ridges of the drift covering that portion of the basin. They are each. 
about 20 miles long, and w~mld be unimportant except for the fact 
that their fall, combined with their steadiness of flow, makes them of 
considerable value. 

]\.!(ontello River joins the upper Fox at Montello. A 'dam at this 
. point has a head of 11 feet, furnishing power for a flouring mill and 
a woolen mill. This head could be easily increased to 16 feet. 

The following table shows the principal developed powers on the 
tributaries of the upper Fox. 

Developed' water powers on tributaries ot upper Fox River. 

Location and stream'~~_1 Owner and nse. Head. H. P. 

Hatton, Litt.Je River........ ............ C. F. Stollyman, flonr and feed ..... . 
Lawrence, D11ck Cr .. ek ................. C. E. Pierce. flonr and feed .......... . 
Manchester, Grand River.. .... .... .... G. Pf~iffpr, flonr ........... .. ..... . 
Marhlehelld, De Nevne Creek.......... D. I. Williams, flour and feed ........ . 
Markesan Grand River ........... P. Wieski, flour and feed ............. ' 
Oxford, Neenah Creek.......... .... .... L. Larmer. flour and feed .......... .. 

Do ............................ H. E. McNutt, fiour and feed ........ .. 
Pine River, Pine Creek. .... .... ....... Skinner &: Johnson, flour and reed ... . 
Poy.sippe. Pine Creek ................. I W. H. Paulsen, fiour and feed ...... .. 
PrincAton, ditch from Mecan river Teske & Zierka, flour. feed and elec-

tric ltg-ht ........................... .. 
RiP. on, Silver Creek.... ....... ... .... Nohr Millin~ Co., flour find feed .... .. 
Saxeville, Pine Creek... . ............ B, W. Heald, flour and feed ........ .. 
Wanmander, Waumander Creek ....... \ A. G. Och."er, flour ............... .. 
Wantoma, Macan River ................ William Henke, flour and feed ..... . 
Westfield, Montello River ............. Cochran &: Nettinger, flour and fe .. d. 

10 33 
11 70 
12 45 
30 30 
11 30 
9 70 

14 190 
14 60 

9 70 

19 180 
12 120 
10 54 
15 27 
8 36 

10 85 

LOWER FOX. 

GEOLOGY AND TOPOGRAPHY. 

East of Wolf River Valley is the more prominent though simila:r 
valley of Green Bay and Lake Winnebago. In pre-Glacial time it 
must have been much smaller in size, having been excavated to its 
present great size by the glacier. Lake Winnebago alone covers 
about 200 square miles, while tlhe area of the connecting valley be­
low (lower Fox River) is 400 square miles. 

The western slope of both valleys is gradual, but the eastern slope 
is precipitous, being cut out of the soft Cincinnati shales overlain by 
the hard "Niagara" limestone. The lied is the hard "Galena" lime­
stone of the "Trenton" series. The eastern side of the lower Fox 
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River 'drainage basin rises abruptly 100 to 200 feet above the water 
in Green Bay, and continues as a line of cliffs along the eastern 
shore of the present Lake Winnebago, and thence southward, though 
largely covered with drift in the southern part of the State. The 
glacial action sent down an immense ice sheet, cutting out the valley 
of Lake Michigan, while a branch tongue gouged out Green Bay 
Valley to its present size, On' the peninsula between Green Bay 
and Lake Michigan was formed the prominent Kettle Range, a 
medial 1I1Ora'ine. 

The floor of Green Bay Valley has a rapid rise, Lake Winnebago 
being 166.7 feet above' Green Bay.' The portion of the old valley 
now occupied by the upper Fox was largely filled. with drift, and it 
seems probable that to the action of the glacier in cutting down the 
intervening "Lower Magnesian" rampart and ,in. partially filling 
the upper valley of Fox river is due the change in the flow of up-

e per ]'ox and Wolf rivers through the newly enlarged Green Bay Val­
ley to the lake. It is also likely that the change in flow is partly due 
to a depression toward the north, which occurred during or after the 
'recession of the glacier, as suggested by Major Warren. This de­
pression caused an advance of Lake Michigan, which rearranged the 
drift and deposited the red clays. By means of the latter this ancie~t 
shore of the lake can now be traced northward beyond Shawano, on 
Wolf River, westward up Fox River above Berlin, and southward 
to a few miles north of Fond du Lac. Lake Winnebago is a com­
paratively modern reservoir, formed in the valley by the deposition. 
of glacial drift. 

PROFILE. 

The following table gives 'in detail the profile of the river to-day, 
after the ext.msive navigation improvements by the United States 
Government. 

These improvements have ohanged. the river into long stretches of 
slack water, with perhaps short rapids at the foot of a dam, except 
at Grand Kaukauna and Grand Ohute, the site of the city of Apple­
ton, where the rapids .are passed by canals, while the river flows over 
its original steep bed. 
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Profile of Fox River from Lake Winnebago (Mklnasha) to Green Bay.l 

De.cent between 
Eleva· points. 

Distllnce. 

From jBetween' se~~~~:l. . Ttl I Per 
Menasha points. 0 a . mile. 

Station. 

--- ---- --- ------
lIienasha dam, crest ..... ....................... 0.0 746.1 .......... .......... 
Appleton upper lock, crest ................... 5.1 5.1 736.5 !I.tI 1.11 
Appleton locks, foot ........................... 6.3 1.2 699.7 36.8 30.6 
Cedars lock, crest ............................ 9.6 3.3 699.7 .0 .0 
Littlechute locks: 

Crest ......................................... 10.6 1.0 600.0 9.7 9.7 
Foot .......................................... 11.6 1.0 653.8 36.2 36.2 

Grand Kaukauna locks: 
Crest ......................................... 13.3 1.7 653.8 .0 .0 
Foot .......................................... 14.2 .9 0033 50.5 56.1 

Rapide Croche lock: 
Crest ......................................... 17.9 3.7 603.3 .0 .0 
Foot ........................................... 17.9 .25 500.9 9.4 37.6 

Little Kaukauna lock: 
Crest ............. ' ............................ 23.9 6.0 593.9 .0 .0 
Foot .......................................... 23.9 .2 587.7 6.2 31.11 

Depere lock: 
Crest ......................................... 2'9.8 5.9 587.7 .0 .() 
Foot .......................................... 29.8 .0 579.4 8.3 

Green Bay ........................................ 35.2 5.4 579.4 .0 

RAINFALL AND RUN-OFF. 

The United States engineers have maintained a gaging station at 
l{apide' Croche dam ever since March, 1896. The assistant engineer 
in charge, L~ :fir. Mann, states that the crest of the dam at this point 
is well suited for a weir. Care is taken to read the gage nve times 
daily, the mean reading being used to calculate the daily discharge. 

According to these records the mean low-water discharge for the 
past eight years was 1,409 second-feet and the average discharge 
3,007 second-feet; 2,660 second-feet may be regarded- as the ordinary 
flow of the river. Because of the steadying effect of Lake \iVinnebago 
and the lakes above, formed by the expansion of upper Fox and Wolf 
rivers, the discharge of the river is remarkably uniform. At Apple­
ton the ordinary variation from low to high water is scarcely more 
than two or three feet throughout the year. 
Th~ following table gives the maximum, the minimum, and the 

average flow for each month for nearly nine years, ending December, 
1904, as measured at Rapide Croche dam, and also the rainfall and 
run-off for the same period: 

1 From United States engineer's profile of the river. 
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Estimated month "by discharge of lower Fox River at Rapide Croche dam. 
[Drainage area, 6,200 sqnare miles.] 

Dii'cbarge in second·feet. Run·off. Rainfall. 

Month. 
Per cent 

Second· of rain· 
Maxi· Mini· Mean. i"et per Depth in fall. 
mum. mum. sqnare inches. Inches. 

mile. 

~"I January........... 4,m 2,262 8,931 0.634 0.731 ............ ............ 
February.......... 5,201 2,545 4,220 .iNl .726 ............ ............ 
March .............. I 5,796 2,062 3,1147 .687 .734 ............ ............ 
APrn .............. ·

I
l.i!,706 3,076 8,510 1.87 1.53 ............ ............ 

May................ 6,386 4,233 5,61.0 .905 1.W ............ ............ 
June..... ........... 15,416 6,&28 12,760 2.06 2.30 ............ ............ 
July.. .. .. .. .. .. .. .. 11 ,982 3,451 7,612 1.23 1.42 ............ ............. 
..Ieugust........ ...... 5,173 8,W7 4,424 .714 .S-~ ............ ............ 
September ......... I 5,072 2,242 3,989 .643 .717 ............ ............ 
October............ 4,185 2,m 3,n7 .551 .635 ............ ............ 

1800. 
)larch ............... 1,739 6!J7 1,284 .2iTl .239 1.14 21.() :&ril ............... 1,766 406 940 • Hit.! .17() 4.39 3.87 

y ................ 4,246 1,568. 3,U() • 50S .583 5.23 11.1 
June ............... 4,oo5 2,173 3,726 .oot .870 2.75 24.4 
July ............... . 3,86:l 8SO 2,787 .450 .519 3.09 16.8 
August ............. 2,007 123 1,4m .237 .273 3.00 8.83 
September ......... 300 9 146. .()Z4 .W 3.23 .84 
October ............ 1,888 145 1,005 .172 .198 -2.55 7.76 
November ......... 2,882 985 ~,007 .324 .- 8.00 11.8 
December .......... 3',558 838 2,367 .382 .HO 1.W 42.3 • 

--- ----
The year ..... ....... ............ ............ ............ ...... ~ ..... 29.57 . ........... 

1817. 
January ........... 3,795 1,512 2.,762 .445 .513 1.37 37.5 
February .........• 3,5t2:'2- 1,297 ~,765 .446 .464 1.17 39.6 
.arch .............. 5,344 1,loo 2,711 .437 .5W 2.19 23.1 
Aprll ............... 8,728 3,200 6,132 .989 1.10 2.00 55.0 
Kay ................ 5,344 2,519 4 ,OIl! .648 .747 1.74 4;2.9 
June ................ 4,749 2,()32 3,246 .524 .585 5.00 11.6 
;July ................ 4,m 1,007 3,200 .516 .005 3.51 16.11 
A1Igust ............. 3,230 116 1,881 .303 .349 2.00 17.4 
September ......... 1,588 272 833 .134 .150 2.53 5.9 
October ............ 2,008 2\19 1,424 .23() .265 2.15 12.3 
November .......... 2,664 S6l 1,8621 .300 .335 1.50 22.3 
Decemlier .......... 3,770 800 2,314 .373 .430 .86 50.0 

--- ----. 
The year ..... 8,728 116 2,76.~· .445 6.04 26.GB 2(1.2 

18\l8. 
January ........... 3,158' 1,425 2,500 .418 .476 :71 67.1 
February .......... 3,196 1,494 2,359 .380 .397 1.21 32.8 
March ............... 3,872 1,7~ 2,968 .479 .552 2.18 2,5.3 
April ............... 5,692 2,568 4,079 .658 .734 2.0Z 36.4 
May ................ 6,852 ~,204 4,743 .765 .882 2.75 32.1 
;June ................ 4,969 1,6()~ 3,216 .519 .579 3.84 15.1 
July ................ 2,553 438 1;571 .258 .2il2 3.09 9.45 
August ............. 2,805 866 1,817 .293 .338 3.00 11.3 
September ......... 1,796 442 1,088 .175 .195 2.36 8.25 
October ............ 2,368 383 1,201 .194 .224 3.15 7.10 
November ......... 2,72:5 1,234 2,2.18 .357 .398 1.4\} 26.7 
December .......... 2,805 994 2,175 .351 .405 .35 116.0 

-------- -----
The year ...• 6,852 383 2,499 .403 5.47 26.15 20.9 

1899. 
January ........... 2,417 771 1,005 .307 .354 1.12 31.6 
February ......... 2,810 1,0l4 2,075 .335 .349 .00 38.8 
March ............. 3,435 995 2,2·5"Z .363 .418 2.31 18.2 
ftoril .............. 5,707 1,447 3,657 .500 .658 3.00 21.9 
May ............... 8,767 S,787 6,209 1.00 1.15 3'GB 37.3 
June .............. 8,751 4,018 6,298 LOZ 1.14 5.40 21.2 
July ............... 5,171 1,741 3,786 .611 .7W 3.29 21.4 
August ............ 8,505 791 1,836 .296 .341 2.';:3 12.5 
September ........ 1,437 7fJ7 988 .100 .177 2.69 6.60 
October ............ 2,079 398 1,144 .185 .213 3.OZ 7.05 
November ......... 2',648 613 2,119 .342 .38) .74 - 51.6 
December; ......... 2,572 1M 2,042 .329 .379 1.47 25.4 

The year ..... 8,767 105 2."159 .461 6.26 29.74 21.1 
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.Estimated monthly discharge of lower Fox River at Rapide Oroche dam-Con. 

I 
I 

I 
• Discharge in second-feet. Run-off. I Rainfall . 

Per cent 
l Month. Second-

I 
of rain-

Maxi- Mini- Mean. 

I 
feet per Depth in Inches. 

I 
fall. 

I 
mum. mum. ~qnttre iuches. 

mile. 

-
19()(l. 

January ........... 2,684, 841 2,174 .851 .400 .74 54.7 
.February .......... 3,024 1,044 2,247 .362 .m 1.00 24.2 
March .............. 3,677' 1,110 2,556 .412 .475 1.09 43.6 
April. .............. 4,355 1,107 3,414 •. 51;1. .615 2.821 21.8 
May ................ 4,054 1,&'13 2,976 .480 .553 1.61 34.5 
June ................ 2,208 2'58 873 .141 .1m' 2.68 5.86 
.J,uly ................ 2,413 131 958 .154 .178 6.45 2.76 
August ............. 2,646 1 ,om- 1,s:n .w.> .340 .f.ro 7.91 
September ......... 3,518 1,107 2,021 .326 .364 6.17 5.90 
October ............ 8,036 1,734 5,2ro .844 .9'13 7.00 13.7 
.November ......... ii,597 4,948 8,002 1.ro 1.45 1.57 00.4 
December .......... 8,222 1,668 4,853 .702 .809 .69 117.0 

---
The year .... 9,597 181 3,058 .493 6.7'0 36.76 18.2 

1901. 

..lanuary ........... 4,349 1,989 3,526 .500 .656 .90 72.9 
February .......... 4,634 1,8215 3,778 .609 .634 .46 138.0 
March .............. 6,431 1,742 3,839 .619 .71~ 3.04 23.5 
ApriL .. , ........... 12,003 Z,46(I 8,900 1.45 1.60 .79 205.0 
May ................ 6,005 3,41)3 4,994 .805 .928 2.72 34.1 
June ................ 5,087 1,741 3,m .600 .009 4.62 14.5 
.July ................ 4,5m' 2,045 3,501 .565 .651 6.41 10.2 
August ............. 3,846 1,lro Z,176 .851 .405 2.38 17.2 
September ......... 1,687 00'5 1,221 .1(17 .220 3.96 5.00 
~ctober ............ 3,873 9,910 2,551 .411 .474! 2.98 16.2 
November ......... 3,&73 1,640 3,256 .525 .586 1.25 46.9 
'December .......... 3,00'2 1,464 2.,768 .446 .514 .81 63.5 

---
The year ...... 12,003- 675 3,691 .596 8.07 30.27 26.7 

1902. 

.January ........... 3,136 765 2,263 .365 .421 .69 61.1 
February .......... 8,481) 696 2,142 .345 .359 1.53 29.5 
·March ....... : ..... 4,019 1,135 2,800 .466 .537 1.50 35>.8 
ApriL ........... 3,262 947 2·,335 .m .421 2.42 17.4 
May ............... 12,317 1,471 4,935 .796 .918 4.02 2'.!.8 
June ................ 11,868 3,491 6,930 1.12 1.25 3.89 32.1 
July ............... 5,700 1,647 4,304 .69~ .800 5.47 14.6 
August ............ 4,086 1,311 2,006 .400' .538 1.40 38.4 
September ....... 1,865 515 1,266 .204 .221'1 2.81 8.11 
'October ........... 3,024 435 1,818 .003 .338 1.94 17.4 
November ......... 3,184 756 2,394 .386 .431 2.90 14.9 
December ......... 3,100 892 2,274 .300' .423 1.93 21.9 ---

The year .... 12,317 435 3,037 .490 6.66 ro.50 21.8 

1003. 

January ........... 3,756 1,200 2,700 .445 .513 .47 100.5 
February .......... 3,65"Z 1,00'5 2,949 .476 .496 .8(1 62.0 
March ............. 
.ApriL .............. 9, 2m' 8,886 6,500 1.05 1.17 3.14 87.3 

·~ag-e.·.·:·.·.·.·.·.·.·.·.·.·.·.·. 7,378 S,043 5,582 .892 1.03 5.87 17.5 
6,791 2,656 5,001 .816 .910 2.14 42.5 

July ............... 5,571 1,856 4,124 .005 .700' 5.47 14.0 
August ........... 4,449 1,438 3,446 .556 .641 6.23 10.3 
September ....... 5,519 1,829 4,321 .697 .778 5.91 13.2 
October ........... 0,8"26 2,~90 4,686 .756 .872 2.7'5 31.7 
November ......... 5,077 1,733 3,686 .005 .664 1.14 58.8 
IDecember ....... 3,702 1,319 2,885 .465 .536 .71 75.5 

The year .... 9.297 1,206 4,148 .009 9.00 37.75 24.1 
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Estimated monthly discharge of lower Fox River at Rapide Oroche dam-don. 

__ D_i_sc_h-;a_r_g_e_l_·n._s_ec_o_n_d_-_fe_e_t_. _____ R_u_n_._o:_ff_. ___ 1 Rainfall. I 

S6cond-" 
Maxi- Mini- Yean. feet per Depth iu I j 

Month. 

mum. mum. squale inches. Inches. 

1004. 
January .......... . 
February ......... . 
March ............ . 
ApriL ............. . 
May .............. .. 
June .............. .. 
July ............... . 
August ........... .. 
September ....... .. 
October ........... . 
November. ~ ..... .. 
December ....... .. 

3,869 
4>,134 
7,425 
9,637 

11;682 
9,700 
4.111 
4,043 
2,6m 
6,4:H 
6,93.5 
4,504 

1,185 
1,565 
1,724 
1,612 
4,456 
2,336 
1,416 
1,551 

988 
1,324 
1,667 
1,812 

8,<174 
3,128 
J,31J8 
5,66(1 
8,'7lI1' 
6,6S2 
8,1(), 
2,985 
1,854 
3,4517 
4,056 
3,618 --- ----- ----

The year.... 11,682 9S8 4,228 

1005. 
January........... 4,lfI'Z, 
February.......... 5,20'1 
March............. 5,796 
April............... 12,700 
May................ 6,5!Y7 
June ............... '115,416 
July ................ 11,9S~ 
August.... ......... 5178 
September ... ,..... 5:00'2 
October............ 4,185 
November......... 4,294 
December.......... 4,421 

Tile year.... 15,416 

1900. 

January ......... .. 
February ......... . 
MarcIL .......... .. 
ApriL ............ .. 
May ............... . 
June ............. .. 
July ............... . 
August. .......... .. 
September ... · .... .. 
October ........... . 
November ....... .. 
December ........ .. 

The year ... . 

1007. 
January .......... . 
February ......... , 
March ............ . 
April. ............ . 
May ............... . 
June .............. . 
July ............... . 
August. .......... .. 
September ....... .. 
October ........... . 
November ........ . 
December ........ .. 

4,637 
4,981 
9,905 

15,919 
14,275 

6,009 
5,277 
3,488 
2,913 
3,006 
5,294 
6,.'iro 

15,919 

7,014 
7,004 
6,248 

12,100 
10,542 
7,003 
6,900 
5,037 
3,686 
3,770 
3,111 
3,677 

2,262 
2,545 
2,098 
3,<176 
4,233 
6,6'.28 
3,451 
3,047 
2.242 
2,01'2 
2,147 
1,851 

1.SSl 

1,748 
2,491 
2,534 
9,153 
3,286 
Z,836 
Z,614 
1523 
1:3'81 

811 
1,5.35 
2,953 

811 

2,703 
1,517 
1836 
5:003 
4,380 
3,~ 
2,606 
1,008 
1,565 
1,2111) 

766 
828 

3,871 
1,32!l 
1,,000 
'l,499 
5,61~ 

lZ,210 
7,616 
4,424 
3,994 
3,4181 
3,638 
3,461 

5,423' 

S,699 
:~,918 
~,658 

13,723 
8,100 
4,242 
4,100 
2,710 
2,400 
2,202 
3,500 
5,112 

4,876 

5,231 
5,m6 
3,91~ 

10,J61 
7,55O 
5,724 
4,695 
3,659 
2,552 
2,826 
1,94,9 
2,287 

----------
The year..... 12,190 766 4,m 

mile. 

.496 

.505 

.548 
1.00 
1.40 
1.00 

.501 

.481 

.299 

.558 

.654 

.584 

.682 

.625 

.006 

.646 
1.371 

.905 
1.969 
1.228 

.713 

.644 

.551 

.586 

.558 

.874 

.596 

.6321 

.751 
2.213 
1.321 

.004 

.671 

.437 

.m 

.355 

.564 
.S':U 

.786 

.844 

.000 

.a'll 
I,UOO 
1.218 

.923 

.71l7 

.500 

.41~ 

.456 

.314 

.300 

.754 

.571 

.545 

.632 
1.20 
1.61 
1.20 

.578 

.554 

.334 

.643 

.730 

.67'3 

9.270 

.738 

.726 

.745 
1.529 
1.068 
2.197 
1.4411 

.841 

.718 

.650 

.654 

.658 

.JJ'75 

.7\)3 

.658 

.886 
2.567 
1.476 

.763 

.792 

.515 

.435 

.419 

.626 

.912 

.873 

.900 

.939 

.744 
1.001 
1.437 
1.070 

.893 

.006 

.478 

.538 

.350 

.435 

.841 

.38 
1.45 
1.00 
1.86 
5.93 
3.99 
3.98 
3.01 
5.71l 
4.73 

.30 
lU3 

35.31 

.81 
1.00 
1.65 
1.20 
6.82 
7.77 
4.50 
4.43 
2.44 
2.35 
2.31 
1.56 

36.86 

2.68 
.9.2 

2.80 
1.38 
3.00 
6.68 
2.90 
4.53 
3.65 
4.07 
3.71 
1.98 

36.36 

2.40 
.26 

1. 50 
.3.04 
3.00 
3.45 
5.65 
6.00 
3.72 

.63 
1.48 
1.41 

Per cent 
of rain­

fall. 

15O.0 
37.6 
35.1 
64.5 
27.1 
00.1 
14.5 
18.4 

5.81 
13.6 

243.5 
81.6 

26.2 

Tile ~ maximum discharge in April, WOO, exceeded any previous discharge and is 
tile highest known at this station. 

The raiufall di&eharge data for the year 19J6.-7 was furniAhed through the courtesy of 
L. M. Mann, U. S. Asst. Eng., Oshkosll, Wisconsin. Tile rainfall for 190'Hl--7 is the 
meal's of Portage Grand R.iver and New London. 



FOX RIVER. 33' 

Mean daily discharge, in second-teet, of lower Fox River at Rapide Oroche dam. 

Day. j Jan. j Feb., Mar. I Apr. I May.! June., July. I Aug. I sept.ioct.! Nov. [ De •. " 

1895. i [ 
1 ............ 3,012 4,672 4,697 4.79i! 4;373 6.628 11.982 
2 ............ 2.262 4.&28 4.438 3.185 5.sru 7.339 10.639 
8 ............ 3.360 4,766 4.285 3.076 5,sro 6.935 10'.488 
4; ............ 8.781 5.164 4.200 5.064 5.910 7.~ 10.585 
5 ............ 4.447 3.765 2.84(l 5.595 5.949 8,277 10,664 
6 ............ 4.269 2.689 2.611 5.008 6.136 15.416 10.639 
7 ............ 4.285 4.785 3.982 5.304 4.493 14.244 9.415 
8 ............. 3.004 4.973 3.998 7.05I.l 4.233 14.178 9.200 
9 ............ 2.00l' 5.003 4.001 8,800 5.546 15,132 7.865 

10 ............ 4.244 5.009 4.419 9.422 6.386 14.286 7.416 
11 ............ 4.422 5.173 4.2,14 11.435 6.155 14.122 8.008 
121 ............ 4.594 4.001 2.7\J4 12.354 6.037 14.000 9.1i14 
13 ........... , 4.559 2.892 2.264 121.706 6.066 14,559 9.066 
14 ............ 4.102 4.830 2.062 12.187 4.642 14.585 8.769 
IIJ ............ 3.112 5.201 3.892 12.083 4.899 14,z.t9 8.521 
16 ............ 2.4W 4.785 3.61S5 11.063 6,179 14.365 7.165 
17 ...... ; ..... 3.m6 4.m 3.876 11.110 6.165 14.588 6.699 
18 ............ 4.244 4.637 4.313 11.6m 6.274 13.981 8.860 
19 ............ 4.602 3.369 2.529 12.277 5.891 14.277 7.873 
20 ............ 4.654 2.540 2.008 11.879 6.115 14.279 6.5W 
21 ............ 4.619 4.839 4.228 10.33'6 4.803 14.191 6.577 
22 ...... , ..... 3.027 4.910 4.490 10.639 4.386 13.419 1i.304 
23 ............ 2.00t! 4.847 5.796 9.406 5,804 13.674 4.583 
24 ............ 4.742 4.777 5.757 9.982 6.047 13.513 3.451 
25 ............ 4.800 4.356 5,626 9.2Q8 5.880 121.524 5,797 
26 ............ 4.576 3.055 4,508 7.66J. 5.sro 11,8!lCl 6,179 
27 ............ 4.974 2.575 3.546 5.862 5.841 14.001 5.498 
28. ........... ;1,.653 4,186 4.353 6,164 4,500 12,265 5.,545 
29 ............ 3.413 . ...... 4.268 6.144 5.129 12.500 6.192 
30 ............ 3.137 ....... 4.395 3.36\) 6.'597 12.251 3.562 
31 ............ 4.576 ....... 4.185 . ...... 6.312 . ...... 3.430 ------------ -- ---

Total [21.850 120.975 122.346 255.m 173.~25 382.954 235.989 

1896. 
1 ............ ....... ....... 888 1.m 2.406 2.7ll9 3.694 
2 ............ ....... ....... 697 1.027 2.f'68 4.246 3,.728 
3 ............ ,"'0., ....... 1.386 922 1.5ru 4,246 3.761 
4 ............ ,"·0 •• ....... 1.226 760 1.639 4.141 2'.002 
5 ............ ....... ....... 1.395 1.048 3.493 4.282 880 
6 ............ ....... ....... 1.338 780 3,166 3.967 1.820 
7 ............ ....... ....... 1,430 761 3.312 3.897 3.592 
8 ............ ...... ....... 1.113 922 2.993 3,,135 3.394 
9 ............ ....... ' ...... DI9 859 3.200 4.461 3.863 

10 ............ ....... . ...... 1.271 964 2.032 4.282 3.728 
11 .. .' ......... ....... ... , ... 1.479 859 1.575 4.605 3.761 
12 ............ ....... . ...... 1.40'7 406 3.3m 4.389 2.201 
13 ............ . .... ....... 1,407 644 3.427 4.106 1.900 
14 ............ ...... ....... 1.271 859 3.476 3. ZOO 3.592 
15 ............ ...... ....... 981 m 3,558 2.913 3.5i15 
16 ............ ....... ....... 837 985 3.396 4.007 3,525 
17 ............ ....... . ...... 1.437 1.048 2.686 3.796 3.694 
18 ............ ....... ....... 1.248 985 2.400 a.8W 3,296 
19 ............ ....... . ...... 1.486 644 3.591 3.M 1,872 
20 ............ ....... ....... 1.366 008 3.897 Z,8!J7 1.612 
z.t ............. ....... ....... 1.414 943 S.8W 2.431 2.913 
22 ............ ....... . ...... 1.024 943 3.M 2.461 2.007 
23 ............ ....... ....... 1.0'14 901 4.071 3,967 2.S14 
24 ............ ....... . ...... 1.739 985 2.'1'2'9 4.211 2.007 
25 ............. " ......... ....... 1.461 1.273 2.387 3.= 2.007 
26 ............ ....... ..... 1.ilN 556 3,932 4.141 1.563 
27': ........... ....... ....... 1.179 780 4.246 3.M 1.563 
28 ••••••••••• , ...... ,. 1.6OS 1.0217 .4.071 2.608 2.913 
29 ............ ....... ....... 1,337 1.765 .4.161 2.173 2.009 
30.; .. : ...... : . .. . ~ .. ....... 1,522 1.7.65 4.071 3.693 2.400 
31 ............ ....... ...... , 1.701 . , ...... .2.519 ....... '1.578 

--' ::-=. 39.81B 29.213 1P.300 171,793 86.406 Total 

3 

4.884 4.698 2.071 ............ .. 
4;.968 5.072 2.132 ............. . 
4.964 3.387 3.5411 .. ' ........... . 
4.900 3.048 3.584 ............. . 
5,173 3.788 8,366 ............ .. 
3.411 4.10';,) 3.564 ............ .. 
3.3i!l5 4.487 3.= ........... : .. 
4.382 4.395 3,057 ......... , .. .. 
4.847 4.430 2.504 ............. . 
4.008 3.969 3.899 ............. . 
4.242 3.106 3.971 ............. . 
4.847 4.372 4.02!! ............ .. 
8.m 4.144 3.884 ............. . 
8.383 4.S27 
4.849 4.447 

3.7'64 ............. . 
2.7'74 ............. . 

4.937 4.243 2.227 ............. . 
4.937 2.856 3.955 ............. . 
5.0217 2.826 4.062 ............. . 
4.785 4.236 4.086 ............. . 
3.047 ~.4;05 3.939 ............. . 
3.526 4.447 3.956 ............. . 
4."194 4.294 2.Q88 ............ .. 
4.892 . 4.837 2.173 .............. . 
6'.036 2.974 3.917 ....... , .... .. 
5.019 2.242 4.021 ............. . 
4.!nt 4,030 4.009 ............ .. 
3.593 4.421 4.081 ............ .. 
3,518 4.1&! 4.100 ............. . 
4.145 4.285 2.710 ............. . 
4.086 4,127 2.263 ......... " .. . 
4.2~ . ...... 4.18li ............. . --- ---' 

137.156 05.942j~=. 119.657 1 

912 ' 259 
1.048 298 
1.512 179 
2.314 73 
2.461 36 
2.578 36 
2.607 179 
2.490 828 
1.250 300 
1.392 122 
1.818 192 
1.818 136 
1,765 48 
1.723 48 2.::1' 205 

ItS 
1.3il.! 192 
2.000 184 
2.032 78 
2.001 195 
2,000 17 
1.899 145 
2,.454 134 

83i!l 36 
327 112 
123 122 
200 27' 
37'5 9 
406 37'4 
458 ' 134 
312 • •••. 0- •.•• -- -.-,-," 

45.582 4.388 

145 !J85 2.821 
008 1,048 3.135 
838 1.512 3.230 
008 1.53'7 3.558 
683 1.872 3.135 

1.«0 1.812 1,952 
880 l. 792 2.372 

1.(170 1.563 2.Bz.t 
830 1.0iI8 2.789 

1.093 2:.201 2.913 
608 2.229 2.913 
779 2.638 2.729 

1.000 2.'1'2'9 1.647 
954 2.729 1.672 
0011 1.115 2.519 

1.093 1.160 2.460 
1.138 2.460 2.607 

608 ~. 729 2.578 
722 2.669 2.578 

1.362 2.729 1.563 
1,64.7 .t',882 1,618 
1.44;0 1.689 '1.519 
1.003 1.44;0 2.460 
1.613 2.6082,~~ 

543 2.7ll9 coo 
56<l 2.821 ).100 

1.440 2.661/ 838 
1.272 1.818 1,792 
1.845 1.205 2.913 
1.888 1.672, '2;00( 
1.672 ....... 2,229 

-'--------
33.013 00.204 73.~ 



84 WATER POWERS OF WISOONSIN. 

Mean daily discharge, in second-feet, ot lower Fox River at Rapide Oroche 
dam-Continued. 

Day. I Jan. I Feb. J Mar. I AP~J MaY·I~::·1 July. 1 Aug. [ Sept. I octJ Nov. IDee. 
um. 

2,201 1,563 1,472 3,728 5,344 1 3,003 3,761 2,3141 463 1,160 1,160 1,&20 1. ..••••••• 
2 •••••••••• 2,173 3,040 3,263 4,037 4,071 3,659 3,863 1,765 001 1,<170 1,983 1,832 
3 .......... 1,512 3,361 3,263 4,966 4,002 3,72'1 4,037 3,103 343 702 2,209 2',128 
4 .......... 2,083 3,103 3,135 3,296 4,886 3,m 2,490 3,103 328 556 2,615 2,200 
5 .......... 2,789 3,072 3,395 4,007 5,079 3,761 1,297 3,230 828 1,138 2,642 1,638 
6 .......... 3,104 3,200 2,608 5,62~ 4,713 2,201 2,173 3,072 390 1,115 2,664 1.100 
7 .......... 3,394 1,440 1,183 6,3129 4,605 2,402· 4,002 3,040 272 1,160 1,973 2,41)1 

8 .......... 3,008 1,5<13 1,393 6,329 4;354 3',361 4,071 1,926 58l) 1,183 1,390 2,474 
9 .......... 2,759 3,008 2,431 6,533 3,103 3,200 3,932 1,416 702 985 1,861 2,497 

10 .......... 2,607 3,361 2,490 6,533 2,"59 3,329 3,932 2,700 556 741 1,964 2,748 
11 .......... 2,286 3,040 2,461 5,231 4,354 3,459 2,402 2,608 664 556 1,912 2,568 
12 .......... 3,072 3,198 2,578 4,739 4,497 3,659 2,402 2,490 390 1,345 1,964 1,905 
13 .......... 3,198 '3,108 2,461 6,614 4,461 2,229 3,4m 2,490 390 1,512 2,183 1,102 
14 .......... 3,072 2,189 1,512 6,410 4,141 2,229 3,558 2,608 319 1,512 1,481 2,512 
15 .......... 3,040 1,297 1,160 6,533 4,425 3,SW 3,004 1.440 1,416 1,897 1,002 3,409 
16 .......... 2,781: 3,103 2,490 6,329 3,329 4,749 3,897 1,345 1.588 1,952 1,833 3',439 
17 .......... 1,644 3,072 2.314 6.779 2.913 4.037 3.694 3.431 1,440 1.048 1.912 3.770 
18 .......... 1.872 3.230 2,619 7,072 4.106 3.727 2,229 2,638 1.205 7112 1.964 1.880 
19, 3.230 3.198 3.460 5,419 4,J2SI 3.7217 2.006 2,431 761 1,Wl 2,43~ 2.2[3 
20 .......... 3.795 3.361 5.544 7.114 4,4~o 2.2'86 3.394 1.765 702 2,061 2.412 1.5'59 
21 .......... 3.459 1.639 2.m 7.582 4,318 ~.314 3.558 1,003 943 1.Wl 1.387 2.424 
22 .......... 3,198 1.723 2,461 7,326 4.461 3,525 3,761 1,048' 1.205 l,Wl 861 2.665 
23 .......... 3.394 3,135 3.694 8,728 3.fJ72: 3,525 3.004 1,352 1,393 m 2,045 2.642 
2<1 .......... 2.759 3,522 3,626 8,549 2.759 3.592 3.525 1,273 1,300 1,115 1.207 2.732 
25 .......... 1,009 3.378 3,328 6,946 4,141 3.263 1,006 1,2173 1,160 1,239 2,476 1.878 

,26 .......... 2.945 3.458 3,394 6.329 4,246 3.528 2,117 001 644 2.117 2.107 806 
217 .......... 2.945 3.135 3,135 7.539 4.246 2.343 3.008 1.160 = 2.490 2.148 1.657 
28 .......... 3,108 1,765 1,512 6,329 4,071 2,~ 3,198 &3 1,138 2,373 1,281 2'.000 
29 ..•....••• 3.361 . ...... 1,962 5.459 4.071 3.982 3.394 374 1.183 2.003 1.097 2.808 
30 .......... 3,103 . ...... 3,394 5,489 2,638 3,m 3,394 116 1,183 iI,l!86 1,602 2,923 
31. ......... 1,818 ....... ;3,004 . ...... 2'.519 . ...... 3.329 403 . ...... 1,512 . ...... 2.900 ---------- -- -- --- ---------

Total 85.616 77,415 84,053 183,948 124,486 97,397 99,197 59,311 24,978 44,145 56,857 71.721 

1898. 
3.063 2.793 2,676 4,056 3,776 4.969 2.553 876 1,652 602 2.600 2.805 1 ........... 

2 ........... 2.009 2.762 2.698 4,176 3.799 4.m2 2',496 1.546 1.79'5 554 2,351 2.766 
3 .......... · 1.425 2.931 [ 2',753 2.846 5.508 4,579 1,771 1,649 1.689 517 2.237 2.714 
4 ........... 2.535 3.196 2,008 2,5& 5,016 4,397 438 1,6'70 1.317 857 2,134 1,739 
5 ........... 3,000 3,062 2,75"2 8,990 6.668 '3 • .578 1.863 1,585 726 5Il5 2,187 1,647 
6 ........... 3,039 2,038 1,699 4,072: 6.852 2',388 1.865 1.007 1,454 771 1,457 2,479 
7 ........... 2,946 1.766 1.782 4.1591 6,008 4.018 1.76!I 978 1,582 801 1.234 2.609 
8 ........... 2,977 2.5M 3,064 4,115 . 4,921 4,408 1,689 1.074 1.629 1,004 2.617 2,,699 

9 ........... 1,873 2,665 3.669 4.150 4.333 4.276 1.466 1.003 1.735 383 2.475 2',572 

10 ........... 1.396 2,583 3,761 2,925 5,880 4,176 1,096 1,685 1,714 638 2,485 1,379 
11 ........... 2.953 2,701 8,394 2,837 5.904 4,364 1,~2 1,695 1,133 1,056 2,497 2,153 

12 .......... , 2,969 2,m 3,192 ',291 5,683 3,215 1,500 1,660 750 1.092 2.542 1.539 
13 ........... 2.~OJ 1,'72' 1.868 4,2m 5,487 2,524 1.757 1.835 1.288 1,246 1.543 2,,345 

14 ........... 2,946 1,578 1,9re 4,064 5,4312 3,690 1.798 1.213 1,115 1.155 1,451 2.637 
15 ........... 3,079 2,331 3,224 4,189 4,018 3,703 1,8~ 1,200 1,186 1,156 2,438 2,79'1 
16 ........... 1.364 2.549 3,288 4.301 3.457 3,723 1,792 1,765 1,080 746 2,453 2.715 
17 .......... , 1.500 2.490 3,111 2.924 4.551 3.167 1.074 2.2173 1,177 755 2.552 2.215 
18 ........... 2,908 2.468 3,135 3.00'5 5,088 3,690 1',245 2,460 778 1,300 2,563 1.343 
19 .... :~ ..... 2.799 2,497 3,435 4,372 4,758 2.343 .1,699 2.805 442 1.178 2,4&l 1,400 
ro .......... 3.078 1,5118 1.938 4.650 4,647 2,076 1,009 2,752 760 1.304 1,747 2.463 
21 .......... 2,859 1.587 2.235 4,776 4.789 2,453 1,616 2,024 818 1,892 1,281 2,400 
22 ........... 2,.915 2,403 3.280 5.692, 3.577 2.623 1.664 866 959 1.865 2,704 2,3!l8 

23 ........... 1,925 2,400 3,200 4,894 3,157 2,600 1,685 2,571 900 1,136 2,54ll 2,241 
24 ........... 1.741 2.505 3.122 3,176 4.338 2.624 1.088 2.579 933 700 2.499 2.303 
25 ........... 2,962 2.403 3,643 3.462 4,594 2,488 989 2,482 676 2.043 2.725 994 
26 ........... 2,985 2,505 3,361 4,656 4.471 1.023 1,557 2,468 491 1,815 2,fJ72 1.017 
fn .......... 3.077 1.494 2.565 5,089 4.739 1.004 1.641 2,fJ72 681 1.8405 1,486 1,544 
28.; ........ 3,1li8 1,914 3,035 5,136 4,612 1,863 1,618 1,942 693 2,otK 1,402 2,412 
29 ........... 2.964 . ...... 3.872 4.767 3.857 2.230 1,687 a.l95 877 2.233 2.006 2,446 
30 .......... 1.851 . ...... 3,128 4,839 2,2(M 2,567 1,661 1,848 693 1,489 2,519 2,315 
31 ••••••.••• 1.461 ....... 3.736 ....... 4,872 ....... 1,117 1,717 ....... 2,368 . ...... 2.244 -----.----- --------------

Total 79.317 66,064 92,00'6122,360 147,045 96,488 4Il.707 M,SOO 32,629 8'l.239 66.397 67.4SIi 



FOX RIVER. 35 

Mean daily discharge, in second-feet. of lower Fox River at Rapide Croche 
dam-Continued. 

Day. 
., 

Jan. ) Feb.] 

-I-~ 

Mar'I'~p,"-] May. I June. I July. I AUg.] Sept. i Oct: 'NOV., Dec. 

1800. 
1. ......... 1,583 2,111 1,93,1 3,279 3,7S1 5,209 5,042 3,345 1,29'2 831 2,104 2,205 
2 •••••••••• 1,488 2.174 2,113 1,837 5,020 5,288 4,Om 3,505 1,437 764 2,648 ,!,455 
3 •••.•..... 2·,366 2,275 2,134 1,447 5,121 5,432 3,133 3,121 842 1,500 2,542 1,667 
4 •••••••••• 2,417 2,261 2,113 3,756 5,417 4,733 3.&78 2,300 1,003 1,007 2,446 9.5<l' 
5 ..•.•....•. 2,187 1,453 1,35.2 4,249 5,39-5 4,018 3,361 2,418 1,411 900 1,742 2,549 
6 ........... 2,393 2,458 I,m 4,641 5,500 5,518 4,923 1,745 1,121 1,193 1,2m 2,411 
7 ........... 2,173 2.175 1,976 4,839 4,446 5,633 5,171 956 991 1,100 2,579 2,475 
8 .......... 1,466 1,30~ 1,re? 4,425 4,145 5,565 4,7"26 2,04:3 953 928 2,622 2,572 
9 .••••••... 1,465 2,681 2,om 2,823 5,924 5,002 3,942 2,585 006 774 2,523 2,530' 

10 .....•...• 2,316 2,572 2,002 2,249 6,192 5,300 3,019 2,39~ 792 964 2,635 1,775 
11 ••.•..•••. : 2,329 2,810 2·,004 3,741 6,618 4,400 4,59-2 2,343 578 002 2,619 1,0211 
12 ........... 2,316 2',047 2,355 3,821 7,001 4,334 4,715 2,357 945 1,056 1,800 2,36& 
13 ........... 2',106 1,711 1,336 3,812 8,050 5,878 4,882 1,547 825 1,144 1,143 2,498-
14 ........... 2,406 2,5"JS 1,913 '3,(176 7,301 7,091 4,802 1,200 8W 982 2,1S1 2,352 
15 ........... 1,514 2.646 2,289 3,721 7,763 7,06<1' 4,974 1,852 889 779 2,381 2,395 
Hi ........... 1,004 2.534 2,6!l2 2,199 8,562 7,681 3,773 1,812 831 3118 2,351 2,339 
17 .•...•...• 2,254 2,619 2,612 2,004 8,767 7,408 3,021 1,829 831 900 2,352 1,780 
18 ........... 2,370 2,453 2,553 3,461 7,838 6,702 4,516 1,946 1,001 . 1,039 2,261 1,259 
19 ........... 2,3-51< 1,243 1,553 3,946 8,4.;zrr 6,853 4,511 1,973 1,166 1,179 1,774 2,676 
20 .•...••... 2,347 1,291 WE 3,778 8,431 8,12'3 4,186 1,026 900 1,304 613 2,381 
21 .•••...•.• 2,330 1,900 2,731 8,955 7,046 8,005 3,881 1,163 1,039 1,827 2,301 2,388 
22 .••••••..• 1,4(9) 2,117 3,001 4,154 6,= 8,5.71 3,701 1,578 991 885 2,205 2,417 
23 ...••..... 1,506 2,152 2,756 2,798 5,263 8,51t 2,4509 1,009 855 6S5 2,237 2,497 
24 ....••.•.• 1,729 1,995 2,832 2,813 5,333 8,277 1,741 I,m 707 1,480 2,209 1,752' 
25 ••...•.... 1,56.2' 2,104 2,829 4,336 5,451 7,338 3,19~ 1,317 719 1,551 2,352 105 
26 .••••....• 1,lJ9u 1,395 1,910 4,524 5,263 6,594 3,336 1.339 002 1,404 1,873 958 
2'7 ...•...... 1,981 1,0l4 1,243 4,565 5,525 7,m 3,364 944 1,138 1,829 905 2,123 
28 ........... 771 2,007 3,192 5,707 5,$8 6,009 3,395 791 1,009 2,029 2,W,) 2,185 
29 ........... 1,50( ....... a,297 4,9U 5,16e 5,797 3,23:2 1,307 1,200 1,493 2,159 2,417 
30 ........... 1,346 ....... 3,335 3,947 5,466 5,007 2.051 1,351 1,166 769 2,330 2,24:1 
31. .......... 1,803 ....... 3,435 ....... 5,5,13 ....... 1,982 1,200 . ...... 2,079 ....... 1,659 

---- ----------------------
Total 59,044 58,091 69,802 100,716 192,489'188,928 117.383 56,913 29,638 35,450 63,573 63,299 

1900. 
1. ..••..... 841 2,3915 2,432 2,,454 3,636 1,482 2'76 2,646 1,(176 1,734 !',535 6,608 
2 .......... 2,352 2,366 2,466 1,107 3,882 1,574 511 2,106 1,640 4,007 9.1m 4,372 
3 .•.•..••.• 2,391 2,446 2,490 3,554 4,0"28 1,375 319 1,946 1,421 5,185 9,ffJi 3.512 
4 .......... 2,406 1,641 1,7!J7 3,846 4,010 1,102 131 1,966 1,962 5,479 8,225 5,674 
5 .......... 2,479 1,044 1,110 3,967 4,054 1,929 820 1,638 2,141 4,846 7,650 5,943 
6 ..•....... 2,568 2,366 1,342 4,063 2.,779 2,208 352 1,287 1,894 4,758 8,989 5,807 
7 ........•. 1,576 2,381 2,576 8,791 1,674 2,085 345 1,956 2,050 3,657 9,039 5,683 
8 .......... 1,213 3,024 2,639 2,908 2,461 1,4&7 ~ 1,W2 2,113 2,848 8,418 5,439 
9 ........... 2,400 2,420 2,614 1,751 2,283 1,302 365 2,!J75 1,383 4,827 8,658 8,222 

10 ........... 2,669 2,398 2,6\% 3,510 2,275 989· 473 1,973 1,143' 5,165 9,260 3,586 
11 ........... 2,684 1,675 1,921 3,77\) 2,240 1,018 353 2,043 1,973 5,117 7,830 5,245 
12 ......... ., 2,646 1,071 1,352 4,067 2,285 1,217 333 1,498 2,071 4,813 7JHf 5,C52 
13 .......... 2,&77 2,316 2,666 4,000 1,784 1,189 394 1,057 2,187 4,00" 8,775 5,!J75 
14 ......... ., 1,736 2,654 2,1173 4,000 1,753 700 3S2 1,8215 2,<i75 3,500 8.456 5,301 
15 .....•... ., 1,286 2,707 3,006 2,500 3,741 853 688 1,005 2,184 8,008 8.076 4,009 
16 .......... 2,52.7 2,729 2,961 2,287 3,989 4(17 (179 1,889 1.163 4,461 (l,611 2,725 
17 ........... 2,{24 2,662 2,935 3,942 3,799 394 1,176 2,039 1,167 4,3% (1,909 2,240 
18 ........... 2,639 1,895 2,069 4,355 3,885 437 1,06'7 2,002 1,949 5,285 5,6.1;4 4,118 
19 .•.......• 2,584 1,314 1,354 4,009 8,791 B73 00l' 1,434 1,899 5,254 4,948 4,$2 
20 .......•.. , 2,657 2,861 2,710 4,137 2,665 523 1,192 1,120 2,062 5,703 7.536 4,314 
21. ....•••.. 1,719 2,840 2,832 4,072 2,105 500 1,152 2,120 2,020 4,599 7,875 4,378 
22 .......•.• 1,04:3 2,006 2,904 2,932 3,729 5&0 799 2,007 ",169 4,2"~5 8,249 4,457 
23 .•........ 2,682 2,6Si' 2,954 1,977 3,ro7 264 1,170 1,875 1,433 6,510 8,189 4,035 
24 .........• 2,549 2,646 3,200 3,856 3,872 262 1,846 1,966 1,107 6,27') 8,792 1,008 
25 .•••.••.•• 2,461 1,434 2,W 4,0011 3,B 8116 2,047 1,924 2,329 7,427 7,100 3,2Il10 
26 .........• 2,579 1,200 1,300 4,106 3,694 258 1,93'2 1,44{) 2,891 7,rm 6,917 2,621 
27 ........... 2,400 2,411 8,159 4,003 2,fi319 800 I,m 1,115 2,810 7,624 8,415 4,068 
28 ........... 1,508 2,(124 3,644 4,225 1,383 298 1,905 1,912 3,391 (1,893 8,632 4,147 
29 ........... 1,219 . ...... 3,&77 2,862 2,103 386 1,536 1,9l.'B 3,518 6,886 0,328 4,111 
30 .•........ 2,166 . ...... 3.500 2,064 2,14V 341 1,672 2,127 2.,561 7,855 8,289 3,191 
31 .••....... ' 2,439 3,652 1,859 2,413 ~,02a 

.. 
8,O3~ 1,728 ....... ....... ....... ....... 

-------- -"--_ .. - ---~ -- --- -~-- ---- -- --
67 .300 62.909 'ID.2lI8 162.435 92.273 !lIO.1M 00,708 00,754 OO,OO'J 1112,12'6 241,866134,985 



36 WATER POWERS OF W:(SOONSIN. 

Mean daily discharge, in second-feet, of lower Fox River at Rapide Oroche 
dam-Continued. 

Day. ':ran., Feb., Mar. 1 APr., May./ Jnne., JUlY./ Aug. I sept.l oct.] NOV., Dec. 

1901. 
1 •••••••••• 8,822 8,475 4,86fi 2,469 6,32"8 4,~ 2,045 8,834 1,197 1,161 3,664 2,588 
2 ••••••.• · •• · 4,000 8,784 4,26.'< 4,664 6,905 8,8YJ 8,496 3,&6 1,161 1,'1~ 3,804 1,685 
3 •••••••••• 4,.915 2,669 2,741 5,086 6,990 8,478 3,740 8,787 1,68ti 1,06:1 2,~ 2,653 
4 •••••••••• 4,200 1,S25 2,109 5,209 6,OOI! 4,918 2,6lS 2,648 1,6812 1,748 1,7 8,500 5 .•...•.••• 4,268 8,7"23 4,1173 5,385 4,769 5,087 3,194 1,718 1,687 1,718 8,699 3,497 
6 ••••••••.• 3,016 4,000 4,481. 6,081 8,'1119 ',905 41,097 2,5IiB 1,9 1,2!i8 8,!.~ 8,4li9 
7 •••••••••• 2,043 41,862 4,2611 6,777 6,707 4,6417 2,945 2,005 1,649 991 8,~ 8,648 
8 •••...•••• 3,900 4,515 4,2W 7,W5 6,53ti 4,846 2,722 2,am 1,106 2,~ 3,m 2,300 
9 .••••••.. ·· 4,m 4,54[ 4,.910 10,675 5,411i8 2,S34 4,186 2,406 800 2:146 3,584 1,008 

10 ••••••••••• 4,349 2,7'96 2,908 10,~ 6,574 2,684 4,587 2,836 1,4411 2,2116 .11,586 3,21>7 
11 .•••••••.•. 4,159 2,045 1,700 11,5711 5,4£8 3,673 4,O8l 1,503 984 2,468 1,654 3,586 
12 .•.•...... · 4,009 4,164 2,IlO6 12,008 4,183 8,916 4,154 1,007 1,199 2,314 8,447 8,669 
13 ••••••••... 8,046 4,181 ~,OOO l1,m 8,784 <1,443 4,Q4l 2,00II 1,061 1,740 a,!!! 3,672 
14 •••••• · ••••. 2,285 4,434 4,1.91 11,088 5,012 4,273 3,131 2,512 1,194 l,l!OO 3,766 3,139 
15 ••••••••••• 3,914 4,262 4,059 10,728 6,564 3,911 2,800 2,497 706 3,638 3,771 2,5IM 
16 •••••••.••. 3,929 4,2100 4,169 1l,S69 6,~. 2,586 8,llOO 2,642 1,146 3,387 3,~ 1,566 
17 ••••••••.• 2,400 8,068 '11,818 11,935 6,371 1,741 4.,089 2,575 1,009 3,25Il 2,007 2,894 
18 ............ 3,M2 2,22i 1,742 11,614 '5,011 8,4'1'.1 4,002 1,617 1,009 3,866 1,661 3,349 
19 .......... 3,981 4,309 3,967 11,467 4,099 4,087 3:~ 1,404 1,00<1 3,J.8() 3,644 3,316 
110 •••••••••• 2,965 4,470 4,030 11,334 8,715 4,143 4, 1,7lI7 1,090 2,000 3,873 2,931) 
Ill .......... 2,BBIi 4,800 4,554 9;~ 6,000 8,948 2,912 1,001 1,056 1,674 3,728 8,312 
1l2 .......... 3,521 4,500 4,143 9,~ '5,261 3,956 2,230 1,764 656 3,539 a, 838 2',646 
28 ............ 3,ess 4,300 4,109 11,100 6,312 8,J.:J7 a,61!13 1,S85 1,000 3,728 8,717 1,667 
24 .......... · 3,885 3,085 3,433 9,800 4,886 2,400 8,89!l 1,'19f 1,276 3,622 2,486 2,953 
25 .......... · 8;8}~ 2,400 4,61E 9,467 4,008 8,336 8,!I3f 1,542 1,44lI 3,004 1,(J4f 2,oo.~ 
26 ............ 3,813 '4,402 6,431 9,240 a,S84 8,5011 a,8SS 1,130 1,618 8,749 a,m I,m 
~ ........... 2,003 4,634 4,00<1 8,395 a,759 9,474 3,7111 1,S49 1,449 2,719 a,685 2,860 
28' ........... 1,931) 4,1117 4,0914 7,401 4,875 a, 584 2,668 1,8100 1,437 1,846 3,~~ 3,088 
III ........ · .. 3,286 ....... 4,367 7,244 3,463 3,500 2,188 1,00I.l 1,1173 8,1i97 3,432 !M77 
110 ........ • .. 3,668 ....... 41,240 7,911 6,010 11,884 3,7'24 1,62:1 1,~ 3,fm! 3,456 1,464. 
81 .......... 3,643 ....... 8,400 ....... 4,920 ....... 8,9m 1,725 ....... 8,791 . ...... 2,7'96 

------- ---- -- -------------
; Total 109,314 105,640 119,0l[ 168,802 154,807 lIl,OS: L08,641 67,465 36,365 79,090 97,665 85,802 

1900. 
1 .......... · 3,096 2,59" 3,3OS 2,765 2,3m! 9,573 5,703 3,727 910 1,286 2,962 9 
II ........... · 3,104 917 1,100 2,964 2,400 10,488 6,601 8,276 1,111 1,499 1,00<1 2,930 
3 ........... 2,00'8 1,488 1,632 3,011 2,423 11,868 6,447 1,544 1,682 1,500 1,314 2·,800 
4 ........... 8,060 2,44l' 2,497 3,106 1,471 1l,4IlI! 8,372 2,532 1,690 1,498 21,716 8,000 
6 .......... · 1,058 2,618 2,632 3,9Il2 21,079 11,oro S,41i8 9,6911 1,728 435 2,93l 2, 
6 ........... 1,676 11,600 2,758 1,003 2,&5 10,407 3,010 3,912 1,865 736 21,854 a, 
7 ........ · .. 2,776 2,609 2,821 1,700 3,537 9,88; 8,3W 4,086 704 1,57ll 21,973 
!I. .......... 2,800 2,401' 2,754 3,134 4,0711 7,311 5,5134 3,900 1,224 1,751 3,012 1, 
9 .......... 8,136 696 1,135 3,102 8,181 7,886 6,1188 3,SW 1,'1'09 1,6l.8 914 2, 

10 .......... · 2,900 1,427 1,00"5 3,147 4,018 8,343 5,!l26 1,582 1,759 1,618 1,2173 2, 
11 .......... · 2,915 2,389 3,866 3,102 2,W5 8,209 5.213() 2,862 1,653 1,5tlI6 21,1117 8,1 
12 .......... • 766 2,595 3,2t74 8,119 2,7413 6,222 5,100 3,666 1,550 651 8,028 S, 
lS ........... 1,285 2,687 3,608 1,459 4,637 '6,431 4,639 4,00 1,669 1,042 21,946 2, 
u ........... · 2,494 2,477 8,690 1,759 4,917 3,998 8,2164 4,001 IfIl 2,116 2,891 1,1 
15 .......... • 2,344 2,455 8,667 2,100 5,056 5,sro 6,125 3,853 1,083 11,931 21,891 1, 
16 .......... · II,W 1,003 l,fIX! 2,866 4,917 4,169 5,1~ 3,958 005 2,200 766 2, 
17 .......... · 2,514 1,42l 1,765 2,449 4,615 6,166 6,265 1,.500 l,lI03 2,1I19 1,308 2, 
13 ........... 11,505 11,492 3,m 2,265 2,484 6,2812 5,281 2,097 1,208 2,716 2,841 2,61 
19 .......... · 1,189 2,418 3,84,1 2,:mJ 2,692 5,489 5,168 2,009 1,31.7 716 2,!132 2, 
110 .......... • 1,099 2,587 8,841 1,086 4,IB! 5,992 2,800 2,733 1-;174 1,465 2,002 2, 
Ill .......... 2,422 2,866 3,994 2,069 5,~ 6,088 3,150 2,m 600 2,120 2,1)54 1, 

87 

1l2 .......... 2,118 2,488 8,900 2,2IJi 4,862 3,S<i/l 4,IUS 2,D2t7 f'Bl 2,64/1 2,915 1, 
lIS ............ 2,450 1,085 1.8!il 2,069 4,725 4,.915 4,209 1I,8fJ9 1,473 2,584 958 2, 
24 ........... 2,422 1,3"l7 1,723 2,314 4,949 5,B116 4,32f 1,311 1,462 2.676 1,349 2, 
l1li .......... ; 2,4119 2,mo 3,777 1,986 1i,T19 8,089 4,566 1,773 1,174 9,681 2,977 1, 
III ........ · .. D2t7 2,~4 3,~ 2,2'47 7,4Il2 8,00'l 4.2H7 2,M 1,Im 1,086 8,184 1, 
71 .......... · 1,389 2,a:oo 4,019 947 9,94J. 6,W 1,647 21,891 1,336 1,2!ItI 2,8!!0 2, 
l!8 ........... 2,411:5 3,481 3,841 1,571 1l,1l27 5,1'40 2,26f 2,879 515 1,'7ll5 2,002 1,1 
l!9 ........... 2,558 . ...... 3,92iJ 2,3!1l 12,31.7 3,491 8,441 2,7'8!I 351 2,963 3,111S 1,57 
10 ........... 1I,4S5 . ...... 1,769 2,m 9,_ 8,8Iie 3,'l'33 2,158 :l,B 8,004 1,188 2, 
81 ........... 2,373 ....... 1,735 ....... 9,599 ....... 4,024 1,1iI!!? ....... 2,876 . ...... 2, 

---- -- -- --. --"-- --
Total 70,151 59,981 89.600 70,M2 :i5lii!118!iOT i9181s3iU" 89;'182 1JT,'1T1 66,800 71,S06 70,4 

-"--------------------------~--------------~ 



FOX RIVER. 37' 

Mean daily discharge, in second-feet. of lower Fox River at Rapide Uroche 
dam-Continued. 

Day. I Jan., Feb.j Mar., Apr. I May.jJUne.j JUly.j AUg.j Sept. I oct., Nov.j Dec 

10031 
L .......... 2,587 l,m5 1,829 6,192 
ll ........... 2,ml 2, 1m 1,780 6,5m' 
3 ........... 2,537 3,00\'1 3,lm 6,800 
4 ........... 1,206 3,003 3,197 7.649 
5 ........... 1,479 3.,097 3,453 9,llW 
6 ........... 2,662 3,394 3,3[8 7,729 
7 ........... 2,818 3,387 3,66E 7,661 
8 ........... 2,76" . 1,812f 2,80" 6,3,/} 
9 ... ; ....... 2,83' 1,837 2,(ffl' 6,34~ 

10: .......... ~,409 3,390 3,500 6,7'83 
n ........... 1,559 3,581 3,981 8,283 
12 .......... 1,·5I2tl 3,003 4,199 7,W 
13 .......... 2,954 3,6511 4,004 7,402 
1~ .......... 8,181 3,501 3,961' 8,394 
15 .......... 3,610 2',OOE 2,55( 8,517 
16 .......... 3,655 2,00 2,2m 6,286 
17 .......... 3,400 3,368 4,178 6,2[6 
18 .......... 1,295 3,269 4,650 6,339 
19 .......... 1,953 8,285 8,481 4,188 
00 .......... 3,503 3,43[ 6,454 4,518 
2[. ......... 3,746 3,468 8,887 6,4129 
22 .......... 3,664 2,379 1,815 6,296 
23 .......... 3,436 1,742 1l,3W 6,657 
24 .......... 3,543 8,232 5,086 5,784 
25 .......... 1,2<93 3,107 5,055 4,700 
26 .......... 1,985 8,008 ;1,838 3,886 
27 .......... 3,2811 3,457 4,839 4,376 
28 .......... 3,4&5 3,627 4,967 6,207 
29 .......... 3,52:7 . ...... 3,979 6,on 
30 .......... 3,514 . ...... 3,337 5,2!l8 
3[ ........... 3,756 ....... 5,454 ... .. , --------

Total 85,57 82,5& 118,64.1 196,015 

1004. 
1. ........... 3,4m' 2,m 3,40S 4,127 
2 ............ 3,595 3,586 3,457 8,8·78 
3 ............ 1,898 3,546 3,545 1,612 
4 ............ 2,2S1 3,538 3,522 4,001 
5 ............ 3,189 3,306 3,505 4,317 
6 ............ 3,507 3,505 1,724 4,507 
7 ............ 3,869 1,664 1,769 4,41() 
s.· ........... 3,861 2,a73 3,39'2 4,879 
9 ............ 3,752. 3,530 3,147 5,334 

10 ............ 1,762 3,595 3.545 2.564 
11 ............ 2,027 3,636 8,668 8,837 
12 .... · ........ 3,719 3,710 3,465 5,737 
13 ............ 3,628 3,663 1,818 6,108 
1<1i ............ 3,465 1,565 1,9-88 7,168 
15 ............ 3,572 1,904 3,289 7,495 
16 ............ 3,581 3,504 3,644 8,015 
17 ............ 1,481 3,400 3,424 7,647 
18 ............ 2,018 8,662 3,481 8,233 
19 ............ 3,166 3,628 3,130 9,007 
00 ............ 8,352 3,710 1, r.i9 9,434 
21. ........... 3,329 1,689 2,036 9,399 
22 ............ 8,408 2,237 3,913 9,190 
re ............ 3,892 3,700 4,335 9,018 
24 ............ 1,185' 3,962 6,185 7,436 
25 ............ 2,096 4,082 7,425 7,126 
26 ............ 8,668 ',184 6,429 B,823 
27 ............ 3,727 3,810 2.354 9.075 
28 ............ 3,869 1,843 2,504 9,028 
29 ............ 3.752 2,091 3,359 9,017 
30 ........... ; 3,848 ....... 3,748 8,888 
3[ ............ 1,BISii ....... 4,385 ....... 

-- -- .-- _._-
Total. 95.307 90.703 105,sa3 00,000 

6,000 5,677 5,571 
6,806 !I,791 5,419 
6,145 6,000 5,278 
4,275 5,429 3,500 
6,118 5,386 2,055 
5,98(J 5,989 2,721 
6,237 3,747 3,943 
6,071' 4,099 3,746 
5,911 5,~ 4,003 
3,1129 5,900 3,796 
3,964 5,564 4,009 
5,698 6,000 1,856 
5,4&7 5,735 3,371) 
5,771 3,501 4,992 
5,467 3,lllB 4,684 
5,841 5,63[ 5,157 
.3,4m 5,668 5,142 
3,869 5,716 5,189 
6,OBS 5,354 2,700 
6,127 5,232 3,174 
6,127 8,S26 5,00 
5,93t ~,645 4,945 
6,157 5,429 5,100 
3,043 5,476 5,176 
3,824 5,411 4,918 
6,216 5,385 2,538 
7,378 5,204 2,1811 
6,42[ 2,656 4,442 
6,138 3,089 4,555 
6,657 5,084 ',254 
5,100 ....... 4,3..'1 
-- ----
171,503 151,841 127,84E . 

6,742 9,539 8,428 
7,216 9,411 3,282 
5,794 9,283 2',682 
11,477 9,193 2,243 
5,8()J $,256 2,799 
5,734 8:,404 1f,5tl8 
5,813 8,799 1,416 
4,456 8,248 3,578 
5,417 6,968 3,483 
7,548 8,179 2.600 

10,om 8,483 2,769 
10,960 8,139 3,4511 
11,682' 8,02'7 3,452 
11,13) 8,527 3,658 
9,810 8,125 3,475 

1(),168 8,315 3,428 
11,022 8,281 2,_ 
10,960 7,356 2,832 
10,004 5,999 8,459 
10,168 5,776 8,344 
9,574 6,167 3,2Q6 
8,571 5,241 3,420 
9,099 3,758 8,359 
9,845 3,617 2,345 

10,168 2,336 2,585 
10,81Jl 2,838 2,909 
9,389 2,585 3.146 
9,5217 3,474 3,498 
8,720 3,538 3,584 
8,471 3,421 4,n1 
8,989 . ...... 2.659 
---- --
269,925 WO,44!! 00,253 

4,893 
2,8Z7 
3,on 
3,845 
4,13'6 
3,756 
3,707 
3,787 
2,200 
2,875 
3,671 
4,0111 
4,134 
4,080 
4,134 
1,438 
2',003 
4,004 
4,009 
4,047 
4,021 
1,874 
;;,869 
1,005 
3,794 
4,2191 
4,449 
4,244 
4,099 
1,m 
2,257 
--
c06,82E. 

2,745 
f,4el 
3,617 
3,636 
3,546 
3,676 
2,575 
2,800 
8,833 
8,754 
3,981 
3,924 
4,043 
2,008 
3,08'7 
3,2'26 
3,098 
3,2[7 

.3,197 
8,240 
2,214 
1,722 
2,443 
2,531 
2,396 
1,551 
2,503 
2,595 
2,115 
2,889 
2,645 
--
92·,525 

4,195 
4,OO[ 
4,29l' 
4,325 
4,324 
1;829 
1,936 
3,995 
4,708 
4,869 
5,007 
5,086 
2,734, 
2,73[ 
5,199 
5,3[2 
5,293 
5,387 
4,442 
3,751 
2,489 
5,106 
5,36\1 
5,481 
5,415 
5,519 
3,481 
)'J,991 
5,0!U! 
5,059 

....... 
--
129,635 1 

2,63[ 
2,399 
2,231 
1,&/,7 
1,622 
1,949 
2,000 
2;O1~ 
1,868 
2,096 
1,312 
1,545 
1,907 
2,108 
2',100 
2,124 
2,00,1 
l,li68 
1,361 
1,700 
1,825 

988 
1,988 
1,888 
1,276 
1,381 
1,275 
1,925 
2,267 
2,002 

....... 
---
55,6311 

5,312 2,664 
5,2<93 2·,1\)2 
2,805 4,674 
2,618 4,7'(2 
5,321 4,769 
4,900 4,005 
5,8216 4,9'./9 
5,595 1,975 
5,339 2,09'l 
5,S.~5 4,230 
2,845 4,950 
2,577 5,077 
5,340 4,731 
5,500 4,846 
5,.48.2 2,226 
5,510 1,859 
5.434 4,219 
2,700 4,_ 
2,957 4,888 
5,599 4,504 
5,134 4,282 
5,368 1,733 
5,293 2,307 
5,283 4,42ta 
2,590 4,434 
2,600 8,874 
5,133 3,319 
5,3011 3,378 
5,264 I,m 
5,2[7 1,873 
5,264 ....... 

2,819 
3,385 
1,915 
3,669 , 
3,628 
1,653· 
I,m '. 
3.507 
3,001 
8,702 
8,595 -
3,644 
1,623 ': 
1,827 . 
2,964 
3,516 
8,694 
3,700 
3,677 
2,000 
1,916 
3,328 
3,424 
1,008 
3,353 
1,584 
1,319 
2,162 
3,134 
3,619 
3,581 

45,268 110,591 89,448 

2,124 4,24il 
1,355 4,767 
1,324 4,785 
2,499 4,750 
3,385 4,829 
3,480 4,41<3 
3,678 2,611 
3,628 4,3~ 
2,412 4,742 
8,568 4,794 
3,797 4,847 
3,354 5,137 
3,592 3,280 
3,009 2,663 
8,717 4,m<; 
2,845 4,637 
1,aM 4,576 
3,453 4,481 
3,m 4,499 
4,488 2,fi38 
4,470 2,2186 
4,243 4,102 
3,018 4,421 
2,915 3,264 
4',336 3,379 
4,004 ~,285 
4,542 2,748 
4,575 1,007 
6,434 3,127 
3,690 6,985 
3,158 ....... 

~,869 
4,405 
4,354 
8,005 
2,52:7 
4,on 
4,379 
4,413 
4,26!J 
4,277 
2,881 
2,452 
8,009 
3,638 
3,699 c 

8,757 
3,721 
2,871 
2,299 
8,711 
4,439 
4,354 
4,111 
4,077 
2,253 
1,812 
3,162 
3,700 
3,677 
4,594 
4,3[1 

07,156 121,689 112,163 
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Unlike many other northern riYers the lower Fox is rarely troubled 
with ice gorges., because the ice on Lake Winnebago melts gradually. 
It is stated that trouble is sometimes experienced from anchor ice 
forming on the rapids in exceptionally cold weather, but this i'l 
largely prevented by the system of slack-water navigation. 

The absence of great freshets preyents backwater and allows the 
construction of the mills out into the stream, as well as connecting 
sidetracks on short trestles only a few feet above the water, witJh per­
fect safety. 

The bed of the riYer in nearly all cases is in hard limestone. Ex­
cellent fluarries of fine building stone have been opened for use III 

both the Government and private improvements of the river. 

\VATER POWERS. 

GENERAL STATEMENT. 

No other river system in the State has so large a proportion of its 
total descent concentrated in its lower reaches as has the Fox. Be­
tween Lake \Vinnebago and Green Bay the river descends a total of 
166.7 feet in a series of eight _apids. 'Dhe total drainage area of 
the river is 6,449 square miles, of which area 6,046 square miles 
or 94 per cent, are included above the outlet of J~ake Winnebago. 
These two facts-the large concentration of fall in the lower river and 
the location of 94 per cent of its drainage area above this concentra~ 
tion-have the effect of producing extensive and ,valuable water 
powers, 

"Before any improvements had been made the river flowed between 
wooded clay bluffs from 10 to 70 feet or more in height, in some 
places rising abruptly from the river's edge on each side. Through 
this channel ran the clear, dashing riyer oyer its limestone bed from 
300 to 1,000 feet wide. Great changes haye since been made.m 

The following table gives the location and amount of fall at each 
of these rapids before improYement, according to surveys of -Major 

Suter in 1866: 

1 'Tenth Census. 
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Rapids on lower Fox River in 1866 (before improvement).l 

Nama. Descent. Distance 
apart. 

Feet. 2lIiles. 

Depere ........................................................................ ~ ..... 6:0 ... . 
Little Kaukauna .......................................................... . 
Rapide Croche ............................................................... g 6.0 
Grand Kaukauna ........................................................... ro 4.5 
Llttlechute ............................................................. ...... 88 2.5 
Cedar rapids ................................................................ 10 .75 
Grand Chute ......... ................. ................................. ..... 88 4.0 
Winnebago Rapids ....................................................... "1 __ 1O __ 1 ___ 4_.~_ 

Green Bay to Lake Winnebago .... ................. .... ........... 170 28.0 

LEGAL STATUS. 

In 1846 Congress passed an act granting a large amount of land to 
the State of Wisconsin for the purpose of making a navigable route 
from Lake Michigan along :Fox River to Wisconsin River. In 1853 
the State, after expending $400,000 upon the improvements, passed 
the mhole matter, including the land, into the hands of the :Fox' and 
Wisconsin Improvement Company. This company issued bonds, 
completed the improvement, and in 1856 the first steamer passed 
through from Mississippi River to Green Bay. On the advent of 
railroads soon after, the route fell into disuse, and the company was 
unable to pay interest on its bonds. Suit was brought by the hold­
ers of these bonds, and the franchises, property, and land grants of 
the company were sold to a corporation organized in 1866 as the 
Green Bay and Mississippi Canal Company. In 1870 the United 
States appraised tpe value of the locks and canals at $145,000, took 
possession of t,hem on the payment of this sum, and has since exer­
cised control in the interests of navigation. 

The Green Bay and :M:ississippi Canal Company still exists and 
retains its land grants, water-power franchises, and other property. 
The company claims the right to all surplus water after the needs of 
navigation are supplied. This claim includes the right to tap the 
canals at any point and draw off the water, provided navigation is 
not interfered with, as weill as the right to take all the surplus flow 
of the river at the head of each rapids and use it at that level. This 
claim has been confirmed by the United States Supreme Court. The 

1 Warren, G. K., Report, 1876, p. 29. 
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company does not claim ownership of power which'is developed at a 

~~.v~I_.~~l?ivth~liead of a rapids by persons owning the land and usc 
ing w:;>ter which ihas passed the tailraces of the company. 
,. In some cases this company owns the power, while other,s own the 
land. These interests have in some instances been mutualized in a ' 
joint eompany; ,in others protracted lawsuits have resulted in pre­
venting thedevelQp1'nent aIid lise cif: the,:water.powe:r, up ,to the pr~sent 
time. The water :po:wer.s at. Rapid-e: OJ-oeh€;' and Littie Kaukauna dams 
have not been i~provB(t::to.r:th:i·8,:reasDn;: : .:. .. , .... 

. 'A,s .the Jo",::ya,'1le~:fi~w: :~f.th~ Tiv~~:'f~lk f~,~' s-hor't' ~f being sufficient 
for ·thetutblnes:'now·jrrstl:dled~"fteglient c6ntr6ver~ies' and law-sui,ts. 
concerningth~'ov~~r~hip--of thevvater ha~e resulted. Finally a few 
years ago the Neenah and Menasha Water Power Company, composed 

. of practically all the users of water for power purposes on the river, 
was. fo~ed to regulate the use of the surplus water not required for 
navigation. Under the rules of the Secretary of War water may not 
hedrawn bel;w th~ crest of the Menasha dam except by ~.is special 
permit. Such permission is frequently: given, however, to help out 
the great manufacturing interests concerned. 

Fox River .discharges from Lake Winnebago in two nearly par­
aJlel channels, distant about three-fourths of a mile from each other. 
,+hese branches join in less than 2 miles in Lake Butte des Morts, 
an expansion of the river 3 miles long and extending at right angles 
to the general direction of the river. 

Menasha and Neenah are located at the lower end of the two chan­
nels, Menasha on the north side of the northern channel and N eHnah 
on tpe south side of the southern channel. These cities are about 1 
m,ile apart and have a total population of about 12,000. 

The river banks are here only 10 feet or less high. There is a dam 
in each channel, with an average peadof 8 feet, the two maintaining 
the level of Lake Winnebago. These dams would develop 2,400 theo­
retical horsepower.1 A view of the Government dam is shown in. 

:E:lgu~e 2', Plate 2. 
rhe ripariap owners on the Neenah . channel improved the water. 

po:wers before tIle ship canal was. begun, and. thus obtained a prior 
right under a State, charter. Most of the manufactories are located , 
o~ thl? strip pf land, averaging 125 feet wide, between the river and 
the race. 

1 This estimate is based on, an ordinary dis0harge of 2,600 second·feet, equal to a " 
rnn~off of about 0,43 second"feet per square mile. 
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Fig. 1. U. S. DA:\1 AT KDIBERLY, WISCONSIN, FOX RIVER. 
H ead 9.7 feet. 

i 

Fig. 2. U. S. GOVERNMENT DAM AT MENASHA, W'ISCONSIN. 
H ead 8 feet. 
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NEEXAH. 

The Kimberly Oiark Paper Oompany is the most extensive user 
of water power at Neenah, having installed 20 turbines under. a head 
of 7% feet, rated at 1,560 horsepower. In addition, this firm has 
550 steam horsepower, all used in the manufacture of sulphite and 
ground wood pulp. The Neenah Paper Oompany has installed 11 
turbines under head of 7 feet, rated at 838 horsepower, and reports 
an additional 750 steam horsepower, all·usedin the manufacture of 
paper. The Winnebago Paper Mills have installed turbines under 
a 9-foot' head, rated at 854 horsepower, which is supplemented with 
·150 steam horsepower. 

Other power users in Neenah are included in the following table: 

Additional water powers at Neenah. 

Turbines. 

Owner and use. 
Steam 
H.P. Remarks. 

Head. 1--;';­
--------------------·-----~I-----------I----------------

Kpeuger & Lachmann, flour.. .... .... .... 8.0 I 469 
Neenah Boot and Shoe Mannfacturing Co. 8.0 39 

N ri"g~~ ~~~ .. ~.e.~~.s~~ .. ~.~s . ~~.~ . ~~~~~~~~ 7.5 I 
Robert Jamison, machine shop . .... .... 8.0 
Wulf!', Clausen & Co., flour .... '" .... .... 8.0 

MENASHA. 

199 
94 

123 

125 
12 

125 
10 
60 

Use steam when water is 
cut off. 

Burned. 

The Government canal is located at Menasha. This canal has a 
total length of about 4,320 feet, its single lock being located at the 
lower end near Lake Butte des :Morts. This ,dam develops 2,487 
theoretical horsepower at ordinary flow. The Federal Government 
entered into an agreement with certain persons under which they con­
structed the navigation improvements and received in return the 
ownership of the resulting water powers. As a consequence the Green 
Bay and Mississippi Oanal Company has no interest in these water 
powers. 

A dam 475 feet long at the head of the canal develops a head of 
·8.2 feet, though some of the turbines work under heads of 6 to 8 feet. 
The strip of land between the canal .and river is used for the location 
of numerous manufacturing plants, all the power,' except that of the 
Howard Paper l\Ell, being taken from the cana1. 
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Fox River Fig. 4.-Lower at Neenah, Wis. 
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>:'" .... I SCQI. ha Wis. 
River at Menas , Lower Fox Fig. 5.-
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The largest water-power user at Menasha is the George A. Whit­
ing Oompany, which owns the right to "first-class water." Its six tur­
bines work under an average head of 8 feet and are rated at 503 horse­
power. The company, which is engaged in the manufacture of paper, 
has also installed 265 steam horsepower. 

Another large concern is the Menasha Wooden \Vare Oompany, 
whose turbines work under an average head of 5 feet and are rated 
at 414 horsepower. ThiS' is supplemented by 1,090 steam horsepower. 

The other important water-power users in Menasha are included 
in the following table: 

AlZlUtional water powers at Menasha.1 

Turbines. 

Owner and use. Steam 

I 
H.P. 

Head. H. P. 
Remarks. 

----
Feet. 

5 243 800-1,000 
5 321 200 
5 156 250 
5 90 50 
6 124 225 

~ilbert Paper Co .... "_' ................•• 
Howard PaperCo ............ _._ ..... . 
John Strange Paper Co ................... . 
Bann .. r Flouring Mills ..........• _ ....•... 
MacKinnon Excelsior Co .... _ ......... _ •.. 

Leased. 

6 25 25 
6 12( .............. 
4, 38 . S·~aii en-' .. 5 35 

giups. 

MacKindon Pulley Co ..... _ .............. . 
.John Schneider planing mill ............. . 
Valley Knittihg Co, hose, mittens, etc .... r 
Menasha Whollen Mills .................. 1 When water is low . 

For the entire distance of 5 miles between Menasha and the Ap­
pleton upper dam the river affords slack-water navigation; indeed 
it has been claimed that later improvements on the Appleton dam 
have caused the water of Menasha to back up a foot or more above its 
-original level. As Appleton is approached the clay banks rise to a 
height of 50 or 60 feet. 

APPLETON. 

Fall.-Because of their intrinsic value, as well as on account of 
their early development, the Appleton powers are not excelled on the 
lower Fox. According to the Government profile the river has a total 
fall of 36.7 feet in a distance of 1.2 miles. This head is developed 
by three dams, which divide the river into upper, middle, and lower 
levels, with estimated theoretical hor:'1epQwer2 at ordinary flow of 
4,238, 2,225, and 2,558, respectively. 

1 Authority, L. M. Mann, United States assistant engineer. 
• Estimated by U. S. Asst. Engr. L. M .Mann, on flow of 170,000 minute-feet, at 

4,508, 2,3m' and 2,721. 
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At A~ppleton the river by a gradual bend changes its course from 
northeast to southeast, again turning to the northeast just above the 
lower dam. On the left bank the clay bluffs rise steeply 50 to 70 
feet, while on the opposite bank is a flat extending for 3,500 feet, and 
perhaps 1,300 feet wide, beyond which rise high bluffs, as on the 
left bank. For the purposes of navigation the Goverrnnent has con­
structed two dams, dividing the descent into two levels. The second 
or middle dam was constructed by,private enterprise and is used ex­
clusively for water power. 

Upper dam.-The upper dam is a substantial stone structure. It 
extends from the foot of State street on the left bank normal to the 
shore for 250 feet, thence diagonally downstream for 700 feet to a· 
point 400 feet from the right bank. From this latter point a retain­
ing wall or long pier extends downstream 800 feet to the right bank. 
The-head·v.a.ries from about 10 feet at the-ttpper end of the dam to' 
18 feet ,at the lower end, the average, as given by the Government 
engineers, being 14.feet. Its available water power is taken from a • 
race along the left bank, fro~ the ship canal on the right bank, and ~ 
from the adj acent retaining wall. 

The extreme variation of head is stated at 2 feet, 'but the ordin- . 
ary variation is only half that amount. It1s due to the manner or 
using water by the ~eenah mills, and to prevalence of strong winds 
blowingcontinousl.f6ii- Lake Winnebago and changing volume of dis­
charge. 

The race on the left bank is 600 feet long, several extensive paper, 
pulp, and flouring mills occupying a strip of land between it and the 
river. Here are located the Appleton Paper and Pulp Company, with 
installed turbines under 11-foot head, rated at 550 horsepower; the 
Kimberly & Clark Company; the Vulcan and Tioga mills, with about 
710 and 770 turbine horsepower, respectively; and the Atlas paper 
mill, with 766 turbine horsepower. The Appleton Waterworks Com­
pany, 1,400 feet below, receives power from this canal through a 
flume which affords a head of 18 feet. The above powers by long­
established usage are recognized as belonging' to the respective com­
panies, ,and not. to the Green Bay and Mississippi Canal Company. 

Of the power developed' on the right ,bank, nearly all is taken from 
the 'long pier. The Green Bay and Mississippi Canal Company owns 
the land on this side of the river and leases power to users. 

The head here varies from 12 feet near the upper end of the pier 
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U. S. GOVERNMENT LO\\,ER DA~ I AT APPLETON, WIS. 
H ead 8 .5 feet. 





FOX RIVER. 45 

to 16 feet at the lower end. The water is taken through ten· arched 
openings in the -stone pier from the large bay above. This power 
is fully developed by the Wisconsin Traction, Heat, Light, .and Power 
Company, with turbines under 16-foot head, rated at 2,250 horse­
power (besides 2,000 steam horsepower). 

Of the few unused power sites on this dam the greater number are 
located on the ship canal, and, as heretofore stated, are owned by the 
Green Bay and Mississippi Canal Company. The following table 
gives the developed powers: 

Water powers on the United states canaZ at AppZeton. 

Water power. 

Owner and use. Steam 
Average Rat~d Entitled H. P. 
head. H. P. to--

F'eet, 

• "'0 _0 •••• 14.0 ) ~3 I 300 · .. •· .. · .. 35 ... , ........ 7.5 26 
25

1 
............ 8.0 50 25 30 

Riverside Paper and Fiber Co .......... . 
Appleton Chair Co., furniture ........ . 
Union Toy aud Fnrniture Co .......... .. 

Middle dam.-The middle dam also ~s independent of both the 
Government work and iJhe Green Bay and Mississippi Canal Com­
pany. It was built by private capital for water-power purposes only. 
It is 2,400 feet below the upper dam and is about 450 feet long. The 
dam was constructed of timber in 1877 and has its foundation in lime­
stone. A canal leads down the north (left) ) bank. The south end 
of the dam abuts on Grand Chute Island, West's hydraulic canal be­
ing supplied from the adjacent basin. 

Previous to 1877 power had been developed by wing dams passing 
upstream from both banks for several hundred feet. The present 
dam is reported to have an average head of 7.3 feet, developing at 
ordinary flow (2,660 second-feet) 2,190. theoretical horsepower. The 
head at the .various factories and mills varies from 7 to 14 feet, de­
pending on their location, the variation being similar to that at the 
upper dam. The water level is remarkable for uniformity. 

The north-shore race is 800 feet long, supplying a head varying 
from 9 feet at the upper end to 12 feet at' the lower. 

West's canal starts at the right abutment of the dam and, extends 
down Grand Chute Island for about 1,700 feet, nearly ,parallel to the 
rIver. It has a. width of about 130 feet, with earth and stone em­
bankment about 3 feet above the water surface. The head averages 
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10 feet. Several fine power sites still unoccupied on this canal are­
especially desirable because of excellent transPQrtatiQn facilities. 
Plate 3 is a view Qf the FQX River Paper OQmpany's mjUs. 

ThefQllowing table gives the important users of water power f;om 
the middle dam: 

Water powers on the midd~e dam, Appleton.1 

Water power. 

Owner and use. 
Average I Rated 
head. li. P. Entitled to-

Steam 
H.1:'. 

--------------------- ,---------
Fox River Paper Co? 

~!~~i~~:~tlii;i::::::::: ::: ;:::: :::::::: :::: :::: ~ 
~:~~~~ ~~~rg":.::. :::::: :::: :::: :::: :::: :::: :::: r 
Telulah Paper Mill, pulp.... .... .... .... .... ..... 1 
Appleton Machine Co _ .......................... .. 
Appleton woolen mill, paper, knitting, etc~ .. .. . 
Fourth Ward plaining mIll, lumber .......... "'1 
Marston &; He .eridge, hub:s and spokes .... ...... . 
Valle, Iron worKs ............................... .. 

Feet. 

11.0 

8.0 
8.5 

14.0 
5.n 
5.0 
~.O 
S.O 
7.0 

2,126 

814 

455 
903 
14 
47 
28 
77 
47 

{ t flow of Fox ~ 
River less 25 
H.P. 

1,250 H. H .....•. 

1,05Q. 

500 

t 3,000 sq. in...... 500 
500 sq. in.... ..... 25· 
90 H. P.... ...... !jO 
30 H. P ................... . 
75 H. 1:' ................... . 
40 H. P .............. .. 

Lower dam.-The lQwer or Government dam is located about three· 
fourths of a mile belQw the middle dam and just below the lower 
bend of the river, at a point where the river is 485 feet wide. A 
view of this dam is shown in Plate 4. The dam extends downstream 
from the left bank 417 feet, at an angle of about 45 0 with the chan~ 
nel, to an embankment which extends 600 feet farther downstream. 
The lQwer-level ship canal is back of this embankment. The river 
runs close to the left bank, which is high and steep, while on the right 
bank a flat 200 to 300 feet wide intervenes between the shore and the 
bluffs. There are four methods of utilizing the power-viz, from 
the abutment of the dam, from the race on the left bank, from the­
ship canal, and from the Telulah vVater Power Oompany's canal on 
the right shore. The average head of this dam is stated at 8.5 feet, 
which at ordinary flO'w gives 2,550 theoretical horsepower. The re­
port of Mr. L. :1\£. Mann, on whose authority the above statement is. 
made, shows that about 850 hi)rsepower remained to' be installed. 
There is said to he a fall of 3 feet in the 1,500 feet below the dam. 
This water power is owned by the Green Bay and Mississippi Oanal 
Oompany. 

1 Authority, L, M. M~nn, U. S. assistant engine~r. 
• Power used by "ox River Paper Co. (three mills) are located on West's canal;- the other­

powers are on the left bank. 
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Fig. 1. U. S. DA11 AT LITTLE KAUKAUNA , WIS. FOX RIVER 
or Rapid Crodle 

Fig. 2. LITTLE CHUTE DAM ON FOX RIVER. 
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The left or west~shore race starts at a point 450 feet above the dam 
and extends nearly parallel to the channel, a distance of 1,200 feet 
below the dam. The bluffs rise steeply from the water, so that mills 
must extend out over the river. It is claimed that this race is en­
titled to one-fourth of the stream flow. 

The right or east ca:nal, known as the Hyde & Harriman canal, 
has several good locations for mills.' The land adjacent was owned by 
Mr. W. Hyde and Judge J. E. Harriman, while the power belonged 
to the Green Bay· and Mississippi Oanal Oompany. These interests 
were united and the canal completed in 1880. It starts at the head 
of the ship canal and skirts the bluffs for its entire length of 2,250 
feet, leaving a wide strip of fiat land between it and the river. An 
earth embankment forms the river side. The cross section of the 
canal at ,its upper end is 120 by 7 feet, but it gradually decreases. 
Its head varies but slightly and is said to average 10 feet. The 
most important mill on this canal, is that of the Telulah Paper Oom­
pany, with a total of 11 turbines, rated at 1,368 actual Ihorsepower. 

CEDARS DAM. 

This dam, a view of vvhich is shown in figure 1-Plate 2, backs 
up the water for the entire distance of 3.3 miles to the lower Apple­
ton dam, affording slackwater navigation. Fox River in this stretch 
is hemmed in by high clay banks and has an average width of 600 
feet. At a short distance below the dam however, a small creek 
enters from t,he north, causing the bluffs to recede from the river and 
follow up the creek, leaving a fiat area of perhaps 35 acres. The 
dam is situated about 1,000 feet below the point where the bluffs 
leave the river. It crosses the river in a normal distance of 810 
feet. It has an average head of 9.7 feet, which at an ordinary flow 
of 2,660 second-feet gives 2,910 theoretical horsepower. This power 
is owned by the Green Bay and ~fississippi Oanal Oompany, but 
the entire power is leased to the Kimberly & Olark Paper Oompany 
for a paper mill. This :firm reports an installation of 33 turbines, 
under a head of 11 feet, rated at 4,217 actual horsepower. 

LITTLECHUTE. 

The next Government dam is located 4,000 feet below the Oedars 
dam, at a small village called LittleChute. The river has extensi~e 
rapids at this point, there being a total descent, according to the 
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Government profile, of 36.2 feet in the 2 miles between the foot of 
the Cedars lock and the backwater of the Kaukauna dam below. 
These rapids are passed by a ~anal 6,500 feet long on the left bank 
()f the river. One lock of 14.4 foot lift is located about 1,000 feet 
from the head of the canal, anc;l a combined or double lock of about 
21.8-foot head is located at the lower end of the canal. A view of 
this dam is shown in fig. 2, Plate 5. 

The river is about 840 feet wide at the dam site. . On the left 
bank the bluffs retreat from the river slightly, leav.ing a J?arrow flat 
and some small islands. On the right bank there i.s a break of per­
haps 1,500 feet in the bluffs. This power and the adjacent . land 
belong to the Green Bay and Mississippi Canal Company. The dam 
has a head of 12 feet, but the total available head, because of the 
adjacent rapids in the 7,000 feet below the dam, is stated to be 34 
f~et. This descent, with ,a flow of 2,660 second-feet, gives 10,200 
theoretical horsepower. It is certain that to develop more than half 
this amount would require a large expenditure of money. At the 
present time 20 feet of fall have been developed. 

The Littlechute Pulp Company has installed 24 (mostly 54-inch; 
turbines under a head of 12 feet, rated at 3,000 actual horsepower. 
The power next in importance on this dam, and the only power not 
leased from the Green Bay and Mississippi Canal Oompany, is that 
·of a flouring mill owned by: Arnold Verstigen, run by 6 turbines 
lated at 100 horsepower. 

CO:h'fBINED LOCKS DAM. 

About a mile below the Littlechute dam is the Combined Locks 
dam, owned' by the Combined Locks Paper Company. A view of 
this dam, together with part of the company's plant, is shown in PI. 
II, B." . The company has 49 turbines installed, ra,ted at 4,438 prac­
tical horsepower, "leased" from· the Green· Bay 'and Mississippi Canal 
·Company. 

GRAND KAUKAUNA DAM. 

A descent of 50.3 feet ina distance of less than a mile entitles 
the Grand Kaukauna rapids· to"· first' plic'e in all the water powers 
-of the lower .Fox River. Both topographic and transportation con-
-ditionsare very favorable for improvement .. The .Kaukauna dam 
'is distant 2.5 miles from: the Littlechute dam and produces slack 
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Fig. 1. COMBIKED LOCKS DAM ON LOWER FOX RIVER AT LITTLE CHUTE. 
l:lriYate dam; plant cost $1,250.000. 

Fig. 2. DA~l 0" LOWER FOX RIVER AT DEPERE. 
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water to the end of the Littlechute canal. The rapids are passed by 
IJ ship canal 7,400 feet long extending from the dam and including 
5 locks with an: aggregate lift of 50.3 feet, all located on the left 
bank of the river. At its middle point this canal is distant 1,000 
feet from the river. The river is about 700 feet wide at the dam, 
but a quarter of a mile below broadens out between several islands 
to a maximum width in the middle of the rapids of over 2,000 feet. 
The islands are low, but all have the limestone base. These islands, 
t~gether with the flats on both sides oi'iihe river, give fine facilities 
for water-power development. The distance across the valley from 
bluff to bluff is about 3,500 feet. 

The water powers are made available in three or mQre ways, viz., 
from the ship canal, from the Kaukauna Water Power canal,. and 
from the Edwards & Mead canal. There is a frontage of 900 feet or 
more on the upper level of the ship canal suitable for power develop­
ment and furnishing an average head of about 16 feet. The Kau­
kauna Water Power canal starts 400 feet above the dam, thence runs 
400 feet at an angle from the shore of about 45°. At a point about 
200 feet from the river it turns and runs parallel to the south chan­
nel of the river for 2,000 feet. tIts greatest width, 150 feet, is at' 
the bulkhead. Its minimum width is 86 feet and its depth is 11 
feet. There is said to be a descent of 2 feet in the total leng1lhqf 
2,400 feet, the average head furnished is 18 feet. -Along the side 
and end of the canal there is a total frontage of 2,100 feet available 
for power sites and mills. 

The Kaukauna Water Power Company's claims to one-half the 
flow of the river were denied by the Green Bay and Mississippi 
Canal Company at the time of the construction of these improve­
'ments, and ·the matter was taken into the C9urts for adjudication. 

. ~ 

After successive trials in the State courts the question was finally 
, settled by the United States Supreme Court October, 1898, in favor 

of the Green Bay' and Mississippi Canal Company, which thereupon 
purchased the entire plant and canal of the Kaukauna Water Power 
Company. 

In this decision the Supreme Court held broadly that the use of 
the surplus waters created by the Government dam and canal at 
Kaukauna belonged to the Green Bay and Mississippi Canal Com­
pany, but that "after such water had passed over the dam and 

4 
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through the sluices and had found their way into the unimproved 
bed of the stream, the rights and disputes of the riparian owners must 
be determined by the State court." 

The Edwards & Mead canal was built under the direction of Oapt. 
N. M. Edwards, engineer for the Green Bay and Mississippi Oanal 
Company. Advantage was taken of a branch of the main nortJh 
(·hannel running between two large islands; this was formed into a 
pocket by damming the ends and sides. Thifl channel starts 600 feet 
below the bridge, and the dam was placed 1,000 feet below its head. 
As the water is taken from below the first level of the rapids the 
Green Bay and Mississippi Oanal Oompany could make no legal 
!!laim to it, but subsequent to its development bought the power. 
'The sides of the cihannel are subs.tantially built of earth on the south 
side and dry rubble masonry on the north side. 

Recently very. comprehensive plans have been prepared for the 
improvement of the lower level at Kaukauna, which will produce 
6,500 theoretical horsepower. These plans include the blasting out 
of the tailrace so as to develop a 21-foot head at the present Gov­
ernment dam, and also the construction of a new masonry dam below 
'wfhich will develop 27 feet additional. As this dam would render 
useless some of the present improvements below the GOvernment 
dam, it will be ncessary to purchase such property before the new 
dam can be constructed. These developments will be made as soon 
as a suitable tenant is found. 

At the present time the Green Bay and Mississippi Oanal Oom­
pany offers for rent 3,000 theoretical horsepower already developed 
at the headrace of the Kaukauna Water Power Oompany's canal, 
recently purchased. Large store buildings at this point, though par­
tially destroyed by fire, could readily be converted into a large man­
ufacturing plant. 

The city of Kaukauna lIlas ·5,000 inhabitants and is on the main 
line of the Ohicago. and Northwestern Railway, being also reached 
by the Fox River Valley Electric Railway. 

The following table gives a list of the power users at Kaukauna 
and the installed turbine power: 
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Water powers on Fox River at Kaukauna.1 

Water power. 

Owner. Steam 
Average I Rated Entitled H. P. 

head. H. P. to-

Feet. j-
Badger Paper Co. ......................................• 16 
Chicago and Northwestern Rwy. shops ...........•. 7 
Kaukauna Fiber Co. .................................... 14 
Kaukauna Machine Co. ................................ 14 
Kaukauna Eilectric Light Co. ...... ......... .... ... .... 1~ 
Thilmany Pulp and Paper Co. ........................ 14 
Western Paper Bag Co. . ............. ... ............... 15 
Outagamie Paper Co. .. ... ......... ........... ..... ..... 21 

1,230 
47 

194 
250 
194 
3"&l 

1,400 
816 

75 
100 
75 

450 
110 
200 
15 

100 
2li"5 175 
400 310 

1,500 .•.......• 
Lindauer Pulp Co. ...................................... 11~ ······440· :::::::::: ·······350 
Reese Pulp Co. . ......... ... ....... .... ..... ....... ....... <. 

Thilmany Pulp and Paper Co ......................... 12 700 .......... 5ffl 

1 Nos. 1-4 are owned jointly by the Green Bay and Mississippi Canal Company; Nos. 
IH) are leased from the same company; Nos. 10 and 11 are leased from same company­
and Edwards. 

Below Kaukauna Rapids the river is from 1,200 to 2,200 feeL 
. wide for nearly 2 miles, but it gradually contracts to a width of 

about 500 feet for the lower half of its course between Kaukauna 
and Rapide Oroche. Almost without exception the bluffs rise 
directly from the river for the entire distance. Navigation is also 
by slack water from the Grand Kaukauna Oanal to the Rapide 
Oroche dam. 

RAPIDE CROCHE DAM. 

The Rapide Oroche dam is located 4.5 miles below the Grand 
Kaukauna dam and was built by the. Government for navigation pur­
poses. It is about 450 feet long and has an average head of 8.5 
feet. The bluffs rise on either side close t? the river, except on the 
left bank at the site of the ship canal. This canal starts just above 
the dam and extends downstream for a distance of 1,760 feet to the 
lock. This forms a strip of land well suited for power or mill sites, 
being 900 feet long and varying in width from 2'0 feet at the ends 
to 200 feet at the middle. This ground and 120 acres adjacent is 
owned by the Green Bay and Mississippi Oanal Oompany. 

The Rapide Oroche dam develops 2,400 theoretical horsepower, 
which may be leased on extremely favorable terms. At the present 
time this power is not utilized. Its' location, nearly midway be­
tween Green Bay and Appleton, is convenient for the development of 
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LOCK 

~1~£13-· ----

Fig. 6.-Lower Fox River at Rapide Croche, Wis. 

x: 

Scale 
'OO=40,,-O~30,,-O ",",,-0,-,,",,-0 -"-0_--::--_= ____ -""10,00 feet 

Fig. 7.-Plan of water-power development at Little Kaukauna, Wis. 
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electric power for railroad or other purposes. The Ohicago and 
. Northwestern Railway and the Fox River Valley Electric Railway 

are close at hand on tJhe left bank. 

LITTLE KAUKAUNA DAM. 

Six miles below the Rapide Oroohe dam is located another Gov­
ernment dam which furnishes slack-water navigation in this stretch 
of the river. This dam, a view of which is shown in PI.. 5, fig. 1, 
is about 550 feet long and furnishes a head of 8 feet. The bluffs 
rise close to the right bank, but on the left bank recede for several 
hundred feet. Advantage is taken of this fact to locate the Govern­
ment canal here. This canal is 950 feet long and has a single lock 
at its lower end. For details see Figure 7. 

The power here, like that at Rapide Oroche, is owned by the Green 
Bay and Mississippi Oanal Oompany, while the riparian rights are 
owned by other parties. This fact has led to a protracted legal 
struggle, which has resulted in preventing the utilization of the valu­
able water powers. It is stated on good authority that these suits 
have recently been settled and that improvements will soon be made. 

A large number of water-power lots would be made available by 
the construction of a tailrace parallel to the canal about as shown in 
fig. 3. An 8-foot head with a flow of 2,660 second-feet, gives 2.,400 
theoretical horsepower. 

DEPERE DAl\f. 

This dam at Depere, a city of over 4,000 inhabitants, about 7 
miles from the mouth of Fox River, if the last dam and lock on the 
rIver. A view of it is shown in Fig. 2, PI. 6. The dam is of crib 
construction, about 2,000 feet long, and furnishes an average head 
of 7 feet, which, at an ordinary flow of 2,660 second-feet, gives 2,100 
theoretica] horsepower. A modern s,teel bridge is located just below 
the dam. . 

This power does not belong to the Green Bay and Mississippi 
Oanal Oompany,' for it was built under a contract whereby the 
riparian owners were to .have the use of the power in retur!! for 
the maintenance of navigation improvements. 

The American Writing Paper Company, which has one of the 
brgest and most modern paper mills on the river, has installed 16 
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large turbines, with a rating of 1,565 practical horsepower. In ad­
dition the company uses 1,300 steam horsepower. It is entitled to 
the total power of the river less 290 horsepower. The value of its 
annual product is stated at $600,000. 

On the. right bank, taking water from the ship canal, are located 
the J. P. Dousman Company's flouring mill, with 175 actual tur­
bine horsepower and the De Pere Electric Light and Power Com­
pany's plant, with 100 actual turbine horsepower. The flouring 
mill has a capacity of 300 barrels a day. These are the last powers 
on the river. 

RAILROADS. 

Attention has elsewhere been called to the fact that the freedom 
from the freshets which lower Fox River enjoys allows the building 
of railroad side tracks over or across the river so as to reach any 
mill no matter how situated. The river thus enjoys excellent rail­
road facilities. The Chicago and Northwestern Railway closely fol­
lows the left bank of the river between Neenah and Green Bay, and 
a branch performs a similar service for all the mills between Menasha 
and Kaukauna on the right bank. The Chicago, Milwaukee and St. 
Paul Railway reaches Neenah, Menasha, and Appleton, while an­
other branch parallels the river . between Green Bay and Depere. 
The Wisconsin Central line reaches Neenah and Menasha. Besides 
the steam lines, the river's entire length is closely followed by an 
electric interurban railroad, which provides a train every hour at 
reduced rates. 

The navigation improvement.s maintained by the Federal Gov­
ernment provide for a 6-foot channel between Oshkosh and Green 
Bay. While this channel is insufficient for the larger freight boats 
navigating the Great Lakes, the commerce on lower Fox River has 
been sufficient to reduce the railroad freight rates to an exceedingly 
reasonable basis. This gives the numerous factories on this river a 
very marked advantage in shipping both raw materials and finished 
products. This advantage, together with the extremely low rates at 
which water power may be rented ($5 to $10 per imnum per horse­
power1 ), has already made this one of the largest manufacturing dis­
tricts in the State. 

I This Includes the price for water delivered in fore bay only. 
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MENOMINEE RIVER SYSTEM. 

This river is formed by the junction of Michigamme and Brule 
rivers, and for its entire lengtp. of about 104 miles forms the bound­
ary between Wisconsin and Michigan. It flows in a general south­
easterly direction, entering Green Bay at Marinette. 

DRAINAGE. 

The Menominee drainage basin is narrow in its lower portion, 
but widens as the stream is ascended, the river receiving important 
branches near its source. Its total drainage area is about 4,000 
square miles, of which 1,450 square miles is in Wisconsin. 

Like Chippewa River, it has a main arm to the north> :Michigamme 
river, which is nearly as long as the main river, its source, in fact, 
being within 12 milel'\ of Lake Superior. This has an important 
bearing on the discharge of the Menominee, because it secures the 
large run-off due to the heavy precipitation of that region as well as 
the steadying effect of the enlarged drainage. The combined drain­
age area of Brule and Michigamme rivers amounts to 1,769 square 
miles1-nearly one-half that of the entire river system. 

PROFILES. 

In the table that follows will be found a statement in detail of the 
descent of Menominee River, together with other valuable data: 

1 Tenth Census, vol. 17, p. 111. 
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Profie of Menominee River tram its mouth to head of upper rapids, Twin FaUs.l 

Distance- Descent be· 
Eleva· tween points. 

No. Station. tion 
Be· above 

From tween sea level. Per 
mOU(jh. points. Total. mile. 

- ---------------- ----
Miles. Miles. Feet. Feet.' Feet. 

.. Mouth of river ............................ 0.0 .......... 580.0 .......... .......... 
2 Dam No. I, foot ........................... ~.O 2.0 581.0 .......... .......... 
3 Dam No. 2, foot .......................... 2.5 .5' WT.O 7.0 14.0 

" Dam No. a, foot ........................... 2.75 .25 1i94.0 7.0 28.0 

6 Schappies rapids, foot ................... 7.7 5.0 612.0 18.0 3.6 

6 Schappies rapids, head ................... 8.7 1.0 622.0 1(1.0 10.0 

7 Grand rapids, foot, (mouth of Little 
Cheddar River) ......................... 22.0 13.3 649.0 gr.O 2.0 

8 Grand rapids, head (N. W. 74- sec. 32, 
T. 34 N., R. 23 E ....................... 24.5 2.5 669.0 20.0 8.0 

II Railroad crossing, Ross ......•........... 26.5 2.0 671.8 2.8 1.4 

10 White rapids, foot (lot 1, sec. 30, T. 
35 N., R. 21 El) ........................... 50.7 24.:1 1m.4 11.6 48.0 

11 White rapids, head (south line sec. 7, 
T. 35 N .• R. 22 EO ....................... 53.7 3.0 714.4 81.0 108.0 

12 Pemena rapids, foot (mouth Pemena 
Creek) .................................... m.B 7.S 748.3 30.3 3.11 

18 Pemena rapids, head (south line sec. 
.5, T. 36 N., 22 E.) ...................... 63.0 1.5 767.1 18.8 12.5 

14 Pemena dam, foot ......................... 67.0 41.0 773.1 6.0 15.0 
15 Pemena dam, crest ...................... 67.5 .5 786.2 13.1 26.2 
16 Sturgeon Falls, foot •....•.....•••....•... 77.0 9.5 808.9 17.7 1.9 
17 Sturgeon Falls, head .................... 77.5 0.5 816.8 12.9 25.8 
18 Sturrgeon River, mouth ................ 78.1 0.6 818.0 1.2 2.0 
19 Norway, Mich. (where public road 

joins river) .............................. 00.1 2.0 824.0 6.0 3.0 
20 Iron Mountain, Mich. (500 feet above 

old ferry) ................................ 84.1 4.00 851.0 27.0 6.1 
21 Little Quinnesec Falls, foot ............. 85.4 1.3 878.0 gr.O 20.7 
211 Little Quinnesec Falls, head ........... 85.65 0.25 942.0 64.0 256.0 
23 Big Quinnesec Falls, foot ............... 89.9 4.25 966.0 24.0 5.6 
:H Railroad bridge south of Iron Moun-

tain ....................................... 91.15 1.25 1,000.0 64.0 48.3 
25 Highway bridge south of Iron Moun-

tain ....................................... 92.4 1.25 1,045.0 25.0 20.0 
26 Railroad bridge, river siding ........... 100.4 8.0 1,065.3 20.3 2.5 
zr Twin Falls (500 feet below lower 

rapids) ................................... 101.4 1.0 1,00'2.5' 7.2 7.9 
28 Twin Falls (head of upper rapids) .... 100.~ 0.7 1,099.8 !IfT.S 9.9 

1 Autho~itv: No.1, U. S. LftkA Survey; Nos. 2-6, Menominee Rive~ Boom Comoany' Nos. 7 8 
and 10-13, T. W. Orbison: No.9, Wisconsin and Michigan Railway; Nos. 19-27, U·. S. Geol. Sur­
vey;·No. 28, Chica.go and Northwestern Railway. 
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From its head, at the junction of Brule and Michigamme rivers, 
to its mouth, a distance of about .104 miles, the river descends about 
100 feet. In addition to this its Wisconsin tributaries descend about 
300 feet, and those in Michigan 410 feet. The opportunities for 
water power are numerous, because of the frequent concentrations of 
descent in rapids along the entire course of the river. The following 
descriptions of the most important water powers are taken from data 
furnished by Messrs. O'Keef & Orbison, hydraulic engineers, of 
Appleton, Wis., who also loaned maps and profiles of the river, and 
from the very full descriptions by James L. Greenleaf, C. E., in the 
census report.?-

"It will be evident from the following account that there is an 
immense amount of water pow~r on the Menominee awaiting develop· 
ment, the concentrations of the descent in numerous rapids and falls 
supplying re~arka.bly fine opportunities for improvtments. Any 
works for -th~ utilization of the power would have to be so con­
structed as not to interfere with the manufacturing company in the 
driving of logs, but dams, etc., could be built so as to be no hindrance 
to the passage of logs." 

GEOLOGY. 

While the surface is largely covered, generally deeply, by glacial 
drift, the Menominee and all its tributaries :flow o~er hard, pre­
Cambrian crystalline rocks as far south as the mouth of Pike River, 
or' fully two-thirds its length. In this region important iron mines 
ar~ found. Below the mouth of Pike River the Menominee :flows 
~O miles across the Cambrian sandstone, then for is miies across 
the next higher layer, the "Lower Magnesian" limestone, and for the 
last S miles to its mouth across the "Trenton" group of limestones.2 

The crossing of the Cambrian sandstone results in n~ rapids of im­
portance, but two rapids occur in passing the "Lower Magnesian" 
and the "Trenton" limestones. Yost of the rapids, of course, are 
in the harder crystalline rocks above the mouth of 'Pike River. 

The topography of the country through which Menominee River 
:flows can not be described as mountainous, but many high ridges 
give diversity to the surface. The Wisconsin branches, Pine and 
Brule rivers, rise side by side with the Flambeau and the Wiseonsin 

1 Water powers of the Northwest: Tenth C'ensus. voi. 17. pp. 59-60. 
• Geol. WIsconsIn. 
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in a high, fiat plateau, abounding in lakes and swamps. In many 
cases the rivers head in lakes but a few rods apart, or ev:en in the 
same swamp. These lakes and swamps have an elevation of nearly 
1,600. feet above sea level, or 1,000 feet above Lake Michigan. The 
Michigan branches flow from a similar though ~ven higher region, 
and it is certain that these swamps and lake reservoirs exert a marked 
influence in steadying the discharge of the river. 

RAINFALL AND RUN-OFF. 

Because of the paucity of data concerning the discharge of rivers 
in this region, it is exceedingly difficult to estimate the ordinary dis­
charge. The discharge measurements in this district have been 
made since 1901, and most of them since 1903, 

. The rivers mentioned below are similarly situated with respect to 
Lake Superior, which is perhaps the governing factor in determin­
ing the rainfall. In 1903 Escanaba River yielded a minimum of 
700 second-feet from 891 square miles. Measurements made by the 
I. Stevenson Company indicate a minimum flow of this river, in a 
dry year, of 400 second-feet. Measurements of Iron River, continu­
ing from November, 1901, to April, 1904, show a minimum flow of 
0.8 second-foot per square mile for two months in 1902, and the 
same for February, 1903. It seems reasonably certain that except 
in unusually dry years the ordinary low-water discharge of these 
rivers is not far from 0.6 second-foot per square mile. In 1904,' a 
year of average rainfall, the minimum run-off occurred in the month 
of December, when it averaged 0.77 second-foot per square mile. 

In the following tables will be found the maximum, minimum, and 
mean discharge in second-feet of Menominee River at Little Quin­
nesec Falls during twelve months of 1898 and 1899: 
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Estlimated month7:y discharge 01 Menominee River at Little Quinnesec Falls, 
Wis.,1 May, 1898, to August, 1899. 

[Draina~ area, 2,432 square miles.] 

Discharge. Run·off. 

Date. 
Maxi· Mini- Per 

Mean. sqnare Depth. mum. mum. mile. 
--- --- --- ------

1898. Sec.-feet. Sec.-feet. See·-fe.t. Sec.-feet. Inches. 

May .............................................. . 3.802 2.443 3.086 1.26 1.45 
..Tune .............................................. . 3,616 1,44'1' 2,400 1.01 1,13 
July ............................................... . 2,740 656 1,439 .59 .68 
August ........................................... . 4,968 498 2,280 .94 LOS 
September .................. '" .....•............. 3,544. 797 2,566 1.05 1.17 
()ctober ......................................... .. 5,735 1,947 3,248 1.34 1.54 
November ....................................... . 3,001 1,484 2,766 1.14 1.27 

1800. 

4,642 3,083 4,011 1.65 1.84 
4,485 3,744 4,112 1.69 1.115 
4,624 2,1117 3,476 1,43 1.60 
2,521 804 1,819 .75 .86 
1,789 l,4OS 1,573 .65 .75 

ApriL ............................................ . 
May ............................................... . 
June." ............................................. . 
..Tuly .........•..................................... 
August ........................................... . 

1 For the daily discharge for this time see Water-Supply Paper No. 83', pp. 256-257. 
Measurements were made by J. H. Wallace, C. E., and furnished by Kimberly & 
Clark, of Niagara, Wis. 

It will be seen that the smallest monthly average during this time 
was 0.59 second-foot per square mile of drainage. Lumbering opera­
tions on Menominee River, though declining since 1892, are still 
active. The operation of the many logging dams must have a great 
effect ou the regimen of the river. In a few years the lumber will 
be so nearly removed that it will be cheaper to carry logs by rail­
roa~. Then the dams can be used to augment the low-water flow. 
This will greatly enhance the value of the water powers. 

The average annual rainfall of this region is estimated by the 
Tenth Census at 35 inches: or 10 per cent in excess of 11he average 
of the State. 

The following table gives the annual precipitation in the valleys 
of 'Wolf, Oconto, Peshtigo, and Menominee rivers for the eleven 
years ending in 1904: 

Annual precipitation, with averages, at seven stations in Wisconsin covering 
eleven years. 

Sta on. 

Amherst ....................... . 
Koepenick.......... 23.8 24.9 
Florence............ 27.6 2'7.2 
()conto.............. 29.8 29.9 
New London ................. . 
Shawano............ 27.9 ... .. 
Waupaca .................... .. 

Average....... 27.3 27.3 

35.1 30.2 
32.2 25.5 
29.2 25.7 
86.0 28.1 
...... 27.4 
32.8 25.3 
33.6 26.5 
-- --
36.S .:rr.O 

28.7 30.2 37.6 
28.1 31.3 46.0 
27.5 34.3 37.9 
fro.7 00.4 38.0 
29.0 . ..... 35.6 
25.3 27.9 39.3 
:.14.3 32.4 ...... 
-- -- --
27.5 30.8 39.1 

;'2.1 
33.0 :rr:t 42.9 
3~.7 43.3 
28.1 29.3 34.1 
28.1 34.3 28.8 
...... ...... ...... 
26.0 30.8 32.0 
-- ----
29.6 30.8 36.2 

00.2 
43.0 

34.7 
31.1 ...... 
32.0 
--
34.2 

34.7 
32. 
31.7 

6 

3 
8 

31. 
30. 
29.8 
29.7 

31. 5 
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The summary given above, embodying observations of the yearly 
rainfall from 1894 to 1904, inclusive, at seven near-by stations, shows 
the average rainfall of this section for the above period to be 31.5-
inches. This is very conservative, for earlier observations for longer 
periods show larger averages, as will be seen fro~ the following: 

Record ot preoipitation at two stations in Wisconsin prior to 1894. 

[FromSmitbwnian tables.] 

Station. Period I 
I __ c_ov_e_re_d_. _ preCiPitation •. 

Ye~r8. I Inches. 
35 38.3 
12 44.1 

Embarrass ......... ~ ................................................ . 
Weyanwega ....... ~ •..............................•................ 

There is reason to believe that the rainfall at the headwaters of 
these rivers is in excess of that on the lower part of the drainage­
area, where most of the observation stations are located. 

The following table compiled from Bulletin 0, United States­
'Weather Bureau, shows the results of observations of precipitation 
an:! temperature in the basins of Fox, Oconto, Menominoe, and Wolf 
rivers for the years stated prior to 1876: 

Record of preCipitation and temperature at nine stations in Wisconsin prior­
to 1876. 

Period of 
Station. observa-

tion. 

Wautoma ...• : •..• 1871-1874 
Portage .....•..... . 1836-1!!45 
Weyanwega •••••• l.86l-1873 
Waupaca •....•... l8I7-1874 
Menasha .•.••.•••. 1857-1858 
Appleton ...•.•.••• 1856-1871 
Green Bay •••••••• 1858-1B65 
Embarrass ....... I J.864o-'.1874 
l!lscanaba......... 1872-1876 

Spring. 

---. 
Inches. 

6.50 
·5.58 
6.74-
5.50 
6.83 
7.65 
6.18 
8.14 
8. 50! 

Precipitation. 

Som-
mel". 

---
Inches. 

6.2'5 
11.46 
17.85 
14.50 
10.73 
10.24 
9.35 

12.42 
13.72 

An-
tumn. 

---
Inchea. 

lollS 
7;00 

. 14.23 
6.92 
7.06 
6.92 

10.43 
8.21 

10.57 

Win-
ter. 

--_. 
Inches. 

3.16 
·2.83 
5.3'1 
3.93 
5.14 
3.70 
4.46 
5.73 
8.28 

Year. 

---
Inche •. 

215.92 
m.5O 
44.13 
2'5.92 
29.76 
28.51 
31.42 
34.57 
86.00 

Temperatnre. 

Snm- Win-
mer. ter. 

--- ---
OF. OF •. 

.......... 
63.22 19.81 
68.ro 19. 
70.17 20. 
65.30 213.11 
67.48 20.15 
68.10 18. 62 
68.~ 18.25 

It will be noted that the upper portion of this drainage area is 
scarcely represented in the above tables, the stations where rainfall 
observations were :riJ.ade being grouped ih the lower portIon of the 
river valleys. There is reason to believe that the average rainfall 
would be found to be sensibly larger for a series of stations more 
evenly distributed so as to include the northern portion. 
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The following discharge measurements, gage 'heights, and rating 
table are the result of observations by hydrographers of the United 
States Geological Survey on Menominee River, near Iron Mountain, 
Mich.: 

Discharge measurements ot Menominee River at Homestead bridge, near Iron 
Mountain, Mich., 1902 to 1907. 

Date. I Hydrographer. 

1902. I 
I 

Horton and September 4 ...... 1 Gregory. 
November 4 ...... W. V. Savicki ...... 

1900. I 
April 91 ........... L. R. Stockman ..... 
April 19 ........... do . .............. 
July 22 ............ do . .............. 
August 25 ......... do . .............. 
September 16 ..... do . .............. 
October 27 ........ do . .............. 

1904. 

May 18 ............ EI. Johnson, jr ....... 
.June 1. ........... ...... do . .............. 
August 10 ......... ...... do . .............. 
September 5 ...... do . .............. 
Octobl>r 1'1 ........ ·F:·'w. Hanna . ....... 
November 18 ..... E. Johnson, jr ....... 

1005. 

April. 12 ........... S. K. Clapp . ........ 
May 22 ............ do . .............. 
.June 15 ............ M. S . Brennon . ..... 
July 13 ............ ...... do . .............. 
August 13 ......... ...... do . .............. 

1900. 

April 18 ........... A. R. Horton . ...... 
April 18 ........... M. S. Brennen . ...... 
June S ............. ...... do . .............. 
.June 9 ............. ...... do . .............. 

lOOT. 

April 18 ........... A. R. Horton ........ 
June 20 ............. G. A. Gray .......... 
August 22 do ................ 
OctOber 16 ........ do ............... 
{fflc. 17" ..... ...... do . .............. 

VelOCity obtained by lloating Ice. 
1 Affected by log gain. 

Width. 
Area of Mean Gage 
section. velocity. height. 

---
Feet. Sq. feel. Ft. pro sec. Feet. 

.......... ............ . ........... 1.90 

.......... ............ . ........... 2.m 

202 1,532 2.22 5.40 
.......... 2.000 2.78 7.32 

208 1,455 2.17 4.20 
208 1,342 1.76 3.00 
212 2,S75 '3.41 10.38 
205 1,477 1.93 3.99 

210 2,312 2.68 7.!i5 
210 2,52!2i 3.01 8.97 
205 1,101 1.42 2.00 
210 1,571 2.02 4.34 
223 2,400 3.20 8.25 
210 1,51:1 1.94 4.02 

220 2,271 2.90 7.43 
215 2,m5 2.32 6.85 
208 1,421 1.78 3.m 
2"J5 2,100 2.50 6.58 
207' 1,346 1.83 11.24 

244 3,213 3.40 11.51 
244 3,241 3.46 11.m 
238 2,l}5S. 2.96 10.45 
238 2·,824 2.84 9.92 

216 2',200 ll.63 7.61 
20'; 1,214 1.57 2.98 
208 1,462 1.67 4.00 
207 1,2'8J. 1.74 3.1S 
195 900 1.25 2.2 

• Mean velocity=::85 per cent of surface velocity. 
'Dec. 17 measurement taken under. half open and half frozen conditions. 

Dis-
charge. 

---
Sec-feet. 

1,322 
1,584 

3,400 
5,57U 
3,161 
2,357 
9,490 
2,856 

6,193 
7,591 
1,558 
3,176 
7,714. 
2,926 

6,588 
4,718 
2,524 
5,230 
2,469 

10,911 
11,2'44 
8,753 
8,032 

5,900 
1,942 
2,490 
2,278 
1,270 
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Mean daily gage height, in' teet, ot Menominee River near Iron Mountarin, 
Mich., September 4, 1901!, to December 31, 1907. 

Day. I Sept. 1 Oct. 1 Nov. I Dec. Ii Day. 1 sept·l Oct. I Nov. I Dec. 

1902. 
1 .............. ........ 1.67 2.52 1.60 
2 .............. ........ 1.53 2.80 2.22 
3 .............. ........ l.55 2.95 2.80 
4 .............. 1.90 l.45 2.72 2.215 
{} .............. 1.60 1.55 2.85 1.85 
6 .............. 2.00 l.58 2.95 l.llS 
S .............. 2.35 l.67 2.60 2.70 
7 .............. 2.2<; 1.60 2.'i0 2.25 
9 .............. 2.05 1.71 2.50 3.45 

10 .............. 1.9'2 1.30 2.40 3.35 
11 .............. l.& 1.50 2.45 3.60 
12 .............. 1.95 1.55 3.27 3.35 
13 .............. 1.65 2.35 4.8<; 3.05 
14 .............. l.53 2.95 6.07 2.90 
15 .............. 1.45 2.47 6.88 2.85 
16 .............. 1.40 1.82 6.57 2.90 

Mean daily gage height, in teet, ot 
Mich., September 4, 1901!, to 

117 
1002. 

. ............. 1.40 
lIS . ............. 1.45 
.19 .............. 1.35 

120 . ............. l.~5 
.21 . ............. 1.20 

': .............. 1.45 
.............. 1.52 

'24 . ............. 1.48 
215 .............. l.47 

'26 .............. 1.40 
'27 .............. l.4O 

128 . ............. l.35 

i~~ .............. 1.38 
. ............. 1.55 

11
31 

. ............. ........ 

1.65 6.45 
l.92 5.65 
1.60 5.35 
l.65 5.00 
1.57 4.47 
1.65 4.45 
l.67 3.90 
2.42 3.92 
2.80 3.45 
3.22 3.30 
2.95 3.00 
3.57 2.62 
3.07 2.&5 
2.83- 2.62 
2.75 . ....... 

2.55 
2.70 
2.63 
2.75 
2.75 
2.57 
2.40 
2.32 
2.35 
2·. 2(} 

o 2.1 
2.00 
2.15 
2 . 
2.W 

Menominee River near Iron Mountarin, 
December 31, 1907-Continued. 

Day. I Jan. j Feb. j Mar. I APr.j May. 1 June.! July. ( Aug. [ sept.j Oct. 1 Nov. I Dec .. 

1903. 
1. ........... 2.55 2.35 2.38 4.68 7.95 9.30 3.70 6.25 4.45 4.30 3.80 3.60 
2 ............ 2.&~ 2.30 2.38 5.15 7.85 8.05 4.80 6.20 4.05 4.40 3.80 3.65 
3 ............ 1l.42 2.20 2.42 5.65 9.55 6.30 6.50 4.55 3.70 5.20 3.75 3.55 
4 ............ 2.48 2.15 2.40 6.35 8.80 7.60 3.85 500 3.50 6.60 4.10 3.55 
5 ............ 2.50 2.15 2.35 2.25 9.45 7.05 3.50 6.60 3.65 7.70 4.00 8.70 
6 ............ 2.30 2.28 2.48 4.75 9.48 6.50 7.40 8.00 4.00 7.50 3.80 3.60 
7 ............ 2.25 2.25 2.55 8.30 9.72 3.40 6.30 9.00 4.6.5 7.&5 3.50 3.40 
8 ............ 2.40 2.22 2.68 5.50 9.00 4.85 5.95 8.90 5.70 7.55 3.65 3.35 
9 ............ 2.35 2.20 2.72 !l.50 9.32 4.85 5.45 7.20 6.65 7.10 3.50 3.35 

10 ............ 2.30 2.28 2.72 6.05 7.90 4.45 5.25 6.70 6.90 6.85 3.40 3.05 
11 ............ 2.35 2.40 2.75 6.2<; 8.98 3.90 5.20 6.75 5.S0 6.70 4.10 2.90 
12 ............ 2.30 2.28 3.00 7.25 S.10 3.50 6.00 6.60 5.50 6.50 4.95 2.60 
13 ............ 2.20 2.22 3.32 7.15 9.90 4.40 4.115 6.50 7.60 6.25 3.50 2.50 
14 ............ 2.10 Z.25 3.55 6.70 9.45 6.75 4.60 5.40 8.10 5.75 3.20 2.40 
15 ............ 2.18 2.20 3.50 7.45 9.18 4.50 4.00 5.60 9.00 5.50 3.25 2.45 
16 ............ 2.22 2.25 3.48 7.ll2 8.65 4.45 3.40 5.60 10.50 5.40 3.55 2.40 
17 ............ 2.25 2.22 3.55 7.55 7.60 4.55 3.05 3.70 11.20 4.85 3.25 2.40 
18 ............ 2.25 2.1S 4.25 7.80 6.22 4.80 2.75 4.05 10.40 4.90 2.85 2.35 
19 ............ 2.32 2.20 6.25 8.30 7.55 3.75 2.35 4.25 9.45 4.90 2.65 2.65 
20 ............ 2.25 2.18 8.38 7.45 8.72 4.80 2.40 4.05 8.70 4.90 2.85 2.35 
21 ............ 2.10 2.10 8.85 7.58 9.05 21.30 3.10 3.75 8.00 5.20 2.50 2.30 
22 ............ 2.20 2.00 7.50 7.00 7.40 3.10 4.ro 8.70 6.85 5.30 3.25 2.25 

23 ............ 1 2.2"Z 1.95 6.20 6.90 9.40 2.70 3.m 3.75 6.ll5 4.35 3.00 2.35 
24 ............ 2.15 21.20 5.95 7.65 6.80 3.10 3.10 3.75 6.115 4.20 3.10 2.30 
25 •• , ......... 2.121 2.25 5.80 7.50 7.S0 2.30 3.25 3.35 5.90 4.05 2.90 2·.35 
26 ............ 2.25 2.32 6.15 7.75 7.15 2.00 4.80 4.05 4.45 3.89 8.00 2.65 
27 ............ 2.35 2.45 5.42 7.00 8.45 3.80 5.30 4.65 5.50 3.90 2.85 8.15 
28 ............ 21.25 1l.88 !l.50 6.45 10.40 21.70 5.70 8.85 4.ro 3.85 8.00 3.~ 

29 ............ 2.35 5.15 6.82 11.85 2.45 6.'85 :1.90 4.40 3.80 3.10 3.10 
30 ............ 2.35 4.65 7.45 10.101 2.00 S.2\) 4.00 4'.00 3.75 3.60 8.05 

81 ............ 2.20 4.30 10.75 7.10 4.55 3.70 3.1& 
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Mean daily' gage height, in teet, of Menominee River near Iron Mountain, 
Mich., September 4, 1902, to December 31, 190'l'-Continued. 

Day. I JAn.j Feb.j Mar. I APr.jIrl8y·IJuue.jJulY./ Aug. I SePt.j oct.j NOV./ Dec. 

1904. 
1. •••..••.••••. ....... 4.30 
2 .•••••...••••. ....... 4.il5 
3 ••.....•.•••.. 3.20 4.30 
4 ••.••••••.••• ·• 2.90 4.50 
5 .•........•... 2.70 4.30 
6 .•••••..•••••. 2.75 4.25 
7 ••••.•.••••••. 2.75 4.20 
8 .••••••..•.••. 3.20 4.20 
9 ...••••••.•••• 3.00 4.25 

10 ••...•••.•.••. 3.50 4.00 
11 ••••.....••.•. 3.45 3.90 
12 •••••••••••••• 3.20 3.95 
13 .•..•••.•••••. 3.10 3.90 
14 •••••••••••••• 3.40 3.85 
15 •.••••••.••••• 4".25 3.95 
16 ••.••••••••••. 4.ro 3.80 
17 •••••••••••••. 4.80 3.75 
18 .•.•..•••••••. 4.35 3.75 
19 •••••••••••••• 4.35 3.70 
20 ••..••••••••.• 4.40 3.00 
21 •.••.•••.•.••• 4.15 3.75 
22 ••••••••.•.••• 4.10 3.00 
23 •••••••••••••• 4.25 3.00 
24 •••••••••••••• 4.25 3.55 
25 .•.••••••••••• 4.20 ~.65 
26 •••••••••••••• 4.20 3.55 
27 ••••.••••••••• 4.25 3.75 
28 ••••••..•••••• 4.90 4.55 
211 •••••••••••••• 4.50 4.90 
30 ••••••.••••••• 4.45 ....... 
31. ••••••••••••• 4.35 ....... 

1905. 

1. •••••..••••.• 2.00 . ...... 
21 .•••...•.••••. 2.58 . ...... 
3 •....••••••••• ....... ....... 
4...... ••••••••••• . ...... 
5 ••••••••..•••• 2.35 . ...... , 
6 •••••••••••••• 2.60 2.70 
7 •••••••••••••• 2.60 . ...... 
8 .•••••.•.••••• 2.80 . ...... 
9 •••••••••••••• 2.!IIZ . ...... 

10 •••••••••••••• ....... ....... 
11 .•••..••.••••• ....... ....... 
12 •••••••••••••• ....... 
13 ••••.••••••••• ....... 2.40 
14 .•••.•.•.••••. ....... ....... 
15 ••••.•••••.••• ....... 
16 .••••••••••••• 3.20 ....... 
17 •••.•••••..••• "2:00' 18 •••••••• ; ••••• 2.55 
19 •••••••••••••• 2.92 ....... 
20 ••••.••••••••• 2.95 ....... 
21 •••••••••••••• 21.78 2.35 
22 •••••••••••••• 2.75 ....... 
23 •••••••••••••• 2 .. 50 ....... 
24 ••••.•••.••••• ....... ....... 
25 •••••••••••••• ....... 2.35 
26 •••••••••••••• ....... 2.40 
27 •••••••••••••• .......... 2.40 
28 •••••••••••••• "3:00' 2.45 
211 •••••••••••••• , ....... 
30 •••••••••••••• ..... ~ . ....... 
31 •••••••••••••• ....... ....... 

1 Gage under water. 
• River frozen. 

4.75 4.65 7.90 
4.70 4.55 7.95 
4.55 4.35 8.70 
4.10 4.00 9.70 
3.90 5.10 8.15 
4.50 4.35 9.70 
4.90 4.70 8.50 
4.80 4.65 16.40 
4.70 6.05 11.95 
3.95 6.20 (1) 
3.50 4.10 11.80 
3.00 8.SO 11.10 
3.15 3.65 10.70 
S.iiO 3.70 10.55 
3.25 3.75 9.65 
3.00 4.10 9.05 
3.05 3.95 8.10 
3.35 4.25 1l.15 
3.45 4.40 8.15 
3.15 4.30 6.25 
3.15 4.a.> 4.90 
3.40 4.40 6.15 
3.45 6.45 6.10 
3.75 6.06 7.05 
4.55 7.35 8.25 
4.60 7.25 9.00 
4.35 7.45 (1) 
4.40 8.35 10.90 
4.30 7.75 10.00 
4.55 7.40 8.70 
4.60 . ...... 8.00 

2.35 7.40 8.00 
2.38 6.80 8.40 
2.45 6.70 8.50 ....... 7.00 9.10 ....... 7.00 9.20 . ...... 8.00 9.20 

7.45 9.30 
2.00 6.80 9.20 
2.62 6.80 9.80 
2.00 6.60 9.00 . .... ' .. 7.00 g.10 . ...... 7.30 9.00 ....... 7.40 9.10 

7.40 8.30 
2.38 6.70 7.40 
2.30 6.40 8.60 
2.22 6.10 9.70 
2.25 6.20 10.10 
2.35 5.80 10.20 
2.50 5.80 9.30 
2.40 5.70 10.20 
2.45 6.00 7.40 
2.50 6.20 7.40 
2.65 6.00 7.40 
2.98 5.80 6.00 
3.40 6.40 5.20 
8.80 6.80 7.60 
4,.00 7.00 5.00 
6.00 B.OO 4.80 
7.00 8.00 5.80 
7.40 . . ~ .... 3.40 

8.45 
r 

4.00 2.35 1.8> 3.CO 3.10 2.42 
6.95 2.35 3.30 3.15 2.75 3.65 2.20 
5.65 2.20 2.90 3.70 2.65 4.10 2.22 
6.30 2.90 3.00 4.96 2.415 3.75 2.25 
9.00 2.8> 1.30 4.ro 2.75 3.25 2.00 
7.30 3.70 2.70 4.00 2.85 3.50 2.50 
8.80 3.00 1.30 4.10 2.55 3.80 2.30 
7.50 3.00 1.20 4.10 2.90 4.85 2.92 
8.55 4.20 1.45 3.70 3.80 4.10 2.95 
8.50 3.30 3.20 3.15 6.70 B.10 2.gr 
7.50 4.1U 3.SO 2.90 7.00 3.20 2.76 
6.70 4.20 4.40 3.10 8.25 3.20 2.50 
6.70 1.80 4.00 2.5.~ 7.SO 3.25 11.32 
5.90 4.30 1.90 2.85 7.85 3.00 2.27 
5.40 3.75 2.05 3.50 6.40 2.95 2.32 
4.95 4.30 3.70 3.40 5.90 3.05 2.32 
4.60 1.65 8.00 2.80 5.55 2.80 2.47 
4.50 3.25 4.00 3.15 5.ro 3.85 2.50 
3.70 3.05 3.10 2.00 6.20 3.15 2.47 
3.50 2.50 3.15 2.70 5.00 2.9"2 2.27 
3.50 4.80 ~.40 2.95 5.00 2.90 2.22 
4.40 2.70 3.65 2.80 5.05 2.67 2.42 
3.70 2.30 3.415 2.55 5.05 2.77 2.37 
3.70 1.80 3.90 3.80 5.15 2.85 2.40 
5.45 2.75 3.90 3.90 5.05 2.75 . ....... 
7.20 1.40 3.40 3.95 5.15 2.42 2.47 
6.75 2.70 2.70 4.15 5.05 1.92 2.32 
5.00 1.50 2.80 4.00 4.85 1.75 2.20 
6.70 3.10 1.90 3.50 4.35 2.00 (2) . 
6.70 1.45 3.05 3.37 4.30 3.07 ....... ....... 1.30 1.95 ....... 3.00 . ...... :1.00 

3.60 5.50 4.20 21.80 2.8"2 3.30 1.80 
5.00 8.60 3.70 3.90 2.80 3.30 1.75 
2.40 6.40 3.40 7.20 2.50 3.20 2:.25 
2'.40 7.10 3.00 8.00 2.42 3.00 2.30 
3.50 8.00 3.40 7.80 2.42 3.00 2,.25 
6.30 8.00 3.45 7.00 2.35 3.00 2.00 
6.90 7.60 3.30 6.30 2.40 2.95 3.30 
7.30 7.00 3.25 5.30 2.42 2.88 3.15 
6.80 5.~ 3.40 4.00 2.40 2.92 3.20 
7.10 4.20 3.30 4.40 2.35 8.00 3.20 
5.20 6.20 3.40 4.10 2.40 3.00 3.30 
5.80 4.00 11.20 3.70 2.45 3.00 3.20 
5.70 5.40 3.20 3.35 21.50 2.00 3.45 
5.70 5.20 3.80 3.00 2.55 2.98 3.30 
5.80 5.00 3.80 2.95 2.80 3.10 3.25' 
6.40 4.30 2.80 3.00 2.90 3.15 3.40 
7.30 4.40 2.50 4.30 2.82 3.05 3.80 
7.20 6.10 2.65 4.40 2.98 2.00 3.25 

10.20 3.00 2.50 4.81 8.10 2.38 3.00 
9.30 3.40 2.70 4.90 3.30 2.90 2.95 
6.70 2.20 2.72 4.80 3.50 3.00 2.85 
8.40 2.05 2.25 4.40 3.50 3.05 2.70 
6.50 2.95 2.00 3.80 3.50 8.10 2.00 
6.50 8.90 2.22 3.50 3.50 3.05 2.60 
5.80 3.70 2.28 3.45 3.55 3.15 2.62 
5.00 3.70 2.20 8.15 3.50 3.20 2.65 
7.80 3.40 2.28 2.95 8.40 8.05 2.70 
7.60 3.95 2.10 3.06 3.20 2.90 2.55 
8.00 4.00 2.12 2.85 3.20 2.50 2.40 
8.90 4,.70 2.07 2.80 3.20 1.8> 2.40 

. ...... 4.60 2.00 . ...... 3.30 . ...... Z.4S 
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Daily gage height, in feet, of Menominee River at Iron !Mountain, Mli.ch., 
~eptember 4. 1902. to December 31. 1907--continued. 

Day. ! Jan.1 Feb. I Mar. I APr.! May. I June.l July. I Aug .. I 8ept·1 Oct. 

1006. 
1 •••••••...••••••••. 2.48 4.55 3.0 3.8 8.5 8.8 9.11 lU 2.6 11.9 
II ••••.••••••....•••• 2.42 4.1 3.0 3.9 9.0 6.8 8.3 11.9 3.6 2.26 
3 ••.•.•••••••.•.••••• 11.4< 4.0 11.95 4.3 9.4, 7.0 7.5 2.65 3.1 2.3 
4 ••••••••••••••.•.•• 2.5 41.05 1).9 ,US 9.5 8.1 8.6 B.4 11.8 2.4 
5 ••••••••.••••••••.•• 2.5 4.0 2 .. 8 4.9 9.8 7.0 6.4 B.1 B.65 2.5 

6 .................... 2.6 3.9 2. !fa 4.00 9.1 6.0' 6.11 3.15 2.5 2.45 
7 ••••••••••..•••••• 2.58 3.8 2~9 5.0 8.2 8.4 4.1 '.26 2.S 2.4 
8 •••••••••••.••••••• 2.5 3.75 2.!fa 5.05 8.5 10.7 4.0 4.0 2.4 2.5 
9 .••••••••••.••••••. 2.4 3.6 2.9 5.35 'i~6 lUI 3.6 8.8 2.0 2.6 

10 .•••••••..•.••••••. 2.4 3.56 2.9 6.1 7.8 10.3 4.75 8.5 2.1 2.55 

lL .................. 2.3 S.4 8.0 1.15 7.8 8.1 4.4 8.2 2.0 2.75 
12 .................... 2.4 3.4 8.05 7.9 7.1 1.7 4.3 3.3 2.4 2.65 
13 ................... 2.85 3.42 8~1 8.25 7.11 6.7 8.9 2.75 4.0 2.1 
14 ...... : ............ 8.45 3.4- 3.0 8.9 6.1 4.0 4.1 2.4 S.8 2.75 
15 ................... 3.6 3.3 3.0 10.6 6.2 8.7 4.6 2.5 3.7 2.4 

16 ••••••••••••••••••. 8.6 8.26 8.0 11.05 &.5 4.6 4.3 2.6 3.9 3.25 
17 ................... 8.5 3.25 2.95 11.4 6.3 2~9 4.1 4.1 8.1 4.05 
Iii ................... 8.85 8.20 2.9 11.7 "/'/ 2.41 8.8 8.8 8.' 4.15 
19 .................... ' 8.0 8.35 11.0 13.1 6.2 2.3 3.6 8.1 8.1 5.0 
20 ................... 2.1 3.4 2.95 13.7 5.3 3.3 4.2 11.9 2.9 1 

Ill ................... 2.7 3.3 2.00 14.3 5.15 4.8 3.9 2.6 2.15 . ....... 
22 ................... 2.8 3.3 8.05 14,.1 4.35 4.75 8.4 2.85 8.0 . ....... 
23 ••••••••••••••••••• 2.75 8.26 3.05 13.2 2.8 4.3 4.2 3.11 2.9 . ....... 
240 ................... 2.8 3.25 2.95 JJU5 4.5 4.2 3.9 3.6 2.8 . ....... 
25 ••••••••.•••••.•••• 8.2 8.20 2.9 11.9 4.7 3.0 3.8 3.9 11.7 . ....... 
26 .................... 4.1'5 3.25 8.05 10.7 5.5 2.6 3.2 4.1 11.65 ........ 
21 ................... 4.85 3.2 3.3 10.1 7.0 8.35 3.8 3.8 2.8 ........ 
2'8 ................... 6.3 3.05 3.4 9.6 6.7 9.0 3.6 3.6 11.75 ........ 
29 ••••••••••••••••••• 5.0 ........ 3.45 9.4 7.7 8.8 3.4 S.5 2.7 . ....... 
30 ................... 4.8 ........ 3.55 9.2 8.3' 9.1 3.0 3.26 2.8 . ....... 
Sl ................... 4.8 ........ S.6 ........ 8.9 . ....... 2.S 2.8 . .... ~ .. . ....... 

1 Gage reader left. 

Da)'. ! Mar.! Apr. ! May. I June.! JUlY,! AUg.! Sept. [ Oct.! Nov; I Dec. , 
1907. 

1 ............................. ....... 1.3 7.6 8.5 
2 ....................... · .. ·• ....... 7.0 - 7.8 R.O 
3 .................... · .. ·• .. • ....... 7.S 8.4 7.8 
4 .......................... •. ....... 7.7 9.6 7.6 
Ii ...... · .............. ·· .. · .. • ....... 7.6 9.6 8.3 

6 .......................... • . ....... 7.3 9.8 1.6 
'1' ............................ ....... 7.5 9.8 5.2 

_8 ............................ ....... 7.6 10.2 5.3 
9 •••••••••.•.••.•••••••• ••••• ....... 7.8 10.4 5.3 

10 ••••••••••••••.•••••• ·••·••• ....... 6.9 8.5 5.4 

11 ••••••••••••••••••••• ••·•••• ....... 6.6 9;4 5.8 
12 ............................ ....... 6.5 9.5 4.7 
13 ••.•••••.•••••.••••••.•••••• ....... 6.3 9.7 S'.2 
14 •••••••••••.••.•.•.•••• ·••·· ...... 6.1 10.3 2.9 
15 ....................... • .. ·• ....... 6.0 13.3 4.0 

16 ............................ ....... 5.9 14:1 3.2 
17.· ....................... · •.• ....... 5.8> 14.1 2.5 
18 ............ , .......... • .. •• ....... 5.S 14!.3 2.9 
l'9 ............................ ....... 5.7 12.7 3.6 
20 ... '.; ....................... ....... 5.6 13.0 3.0 

21 ••••••••.••••••••••••••••••• ....... 5.8 11.8 3.5 
22 •••••••••••••••••••••••••••• ....... 6.1 10;9 3.8 
23 •••••••••••••••••••••••••••• 7.S 12.6 8.9 
240 ............................ "3.8 8.B I1.B 3.2 
25 ............................ 4.3 S.B 10.0 4.5 

26 ....... : .................... 4.8 8.6 10.0 4.8 
21' ............................ 5.25 8.9 10.0 5.6 
2'8 ............................ 6.65 8.8 9.8 6.8 
29 ............................ 7.2 8.6 9.7 6.2 
30 ............................ 7.5 7.6 9.0 6.0 
31 ............................ 7.5 ....... 8.5 . ...... 

--------
Average ............. ....... 7.111 10.1 '.'IT 

. lIce went out. 

I 
6.9 1.3 '1.6 
1.9 1:.6 1.2 
6.1 1.5 '1.35 
5.8 1.5 1.6 
5.3 1.11 1.6 

4.5 1.1 2.0 
4.5 1.3 2.0 
4.2 1.4 1.9 
4.1 1.4 1.8 
S.7 1.8 1.7 

3.6 1.7 1.7 
lM~ 1.6 1.9 
4.7 1.9 1.9 

. 4.7 1.7 1.8 
~.6 1.6 2.0 

3.5 1.5 2.0 
2.6 i.6 2.S 
3.7 1.6 2.S 
2.1 1.8 3.8 
1.9 1.8 4.6 

L9 2.8 4.8 
2.1 2.6 4.8 
1.' 2.0 5.0 
1.6 3.2 5.S 
1.3 1.7 1i.3 

1.2 3.1 5.2 
1.6 2.9 5.0 
1.4 2.8 4.9 
1.4 2.6 4.4 
1.6 2.5 3.7 
I.S 1.8 . ...... 
-- ----....... I •••••• ....... 

3.f· 2.4 
3.3 9.4 
3.11 2.6 
S.3 2.8 
3.11 2.5 

3.S 2.45 
3.S 2.5 
3.1 2.5 
3.6 2~5 
8~fj 

lU 
3.5 2.1 
3.5 1.9 
S~6 1.6 

'8.2 1.7 

3.2 1.8 
3.S 2.0 
3.0 2.4 
2.8 2.2 
11.8 2.1 

2.9 2.2 
2.5 2.4 
2.5 2.2 
11.6 2.5 
2.0 2.9 

2.4- 11.7 
2.8 1.8 
3.0 1.9 
2.4 1.8 
2.45 1.8 
loU . ...... ----. ...... ....... 

1. 
1 • 

8 
8 

1.9 
1. 9 
2.1 

2.2 
3.0 
3.0 
S. 
!l. 

o 
8 

2.5 
2. 1 
2.1 
2.2 
2.3 

2.3 
2.3 
2.3 
2.4 
2.5 

2.3 
2.3 
2.3 
2.5 
2.5 

2.4 
2.3 
2.3 
2.3 
2.3 
2.3 --. ...... 
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Rating table for Menominee River near Iron Mountain, Mich., September 4, 
1902, to December 31, 1905. ' 

Galle Discharge. GalM Diacharge. Galle I Discharge. I Gall8 Discharge. height. height. height. height. 

--- --- ~ 

!second-feet .1 Fee/. Second·feet. Feet. Second·/eet. Feet. Feet. Second·feet. 

1.11 1,032 2.8 2,1BO 4,.4 3,242 .8.8 5,230 
1.9 1,094. 2.9 2,150 4,.5 3,319 7.0 5,420 
1., 1.lli8 3.0 ll.l!OO '.8 8,398 7.21 5.615 
1.5 1,219 3.1 2,290 4.7 3,474 7.4 5,815 
1.8 1,& 3.2 2,:!6l 4,.S 3,552 7.8 8,005 
1.7 1,348 3.3 2.~ '.9 3,6311 7.8 8,235 
1.S l,<llO 3.4 2,503 5.0 3,7!J3 8.0 8,450 
1.11 1,475 3.5 2,m6 6.2 3,865 8.5. 7,020 
2.0 1,540 3.6 2,841 11.4; 4,0118 9.0 7,6311 
2.1 1,006 3.7 2,719 6.8 4,183 9.5 8,210 
2.2 1,672 3.8 2,792 6.8 4,345 10.0 8,1170 
2.3 1,739 3.9 2,800 8.0 4,610 10.5 9,670 
1!.4! l,/lOO 4.0 2,940 8.2 4,,68) ll.0 10,370 
2.8 1,942 4.2 3,090 6.4 4,860 11.6 11,«Y1U 
2.5 1,874 4.1 3,015 6.6 5,()4(J 19.0 11,m 
2.7 2,011 4.3 - 3,166 6.7 5,135 

Rating table for Menominee River near Iron Mountain, Mich., for 1906. 

GalM Discharge. h~;'g'l:'t.1 Discharge. 
Gall8 Discharge. [ Galle I D' h height. height. h~ight. lse arge. 

Feet. Isecond-,eet. 
---

Feet. Second-feet. Feet. Second-feet. ( Feet. (Second-/eet. 

2.00 1,640 3.30 2,432 4.60 3,896 6.80 5,230 
lUO 1,600 3.40 2,503 4.70 3,474 7.00 5,420 
2.20 1,672 3,50 !l,m5 4.80 3,652 7.20 5,615 
2.30 1,789 3.60 2,847 4.00 3,6311 7.40 6;815 
2.40 1,808 3.70 2,719 5.00 3,708 7.60 6,005 
2.50 1,874, 3.80 2,792 11.20 3,865 7.80 8,235 
2.00 1,942 3.90 2,866 5.40 4,003 8.00 6,450 
2.70 2.011 4.00 2,940 5.00 4,,183 9.00 7,630 
!l.80 2,080 4,.10 3,015 5.SO 4,345 10.00 S,900 
2.90 2,150 4.20 3,090 6.00 4,,510 11.00 10,250 
3.00 11,220 '.30 3,166 6.20 4,680 12.00 11,660 
3.10 2,200 4,.40 3,942 6.40 4,BOO 13.00 13,100 
3.20 2,361 4.50 3,319 6.60 5,()4(J· 14.00 14,600 

Note-The above tables are applicable only for open-channel conditions. It Is based 
on discharge measurements made during 1900-100II, and is fairly well defined. 

5 
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Estimated monthly discharge of Menominee River near Iron Mountain, Mich., 
September, 1902, to December 81, 1905. 

[Drainage area, 2,415 square miles.] 

Discharge. Run·off. 

Date. 
Maximum. j Minimum. I Mean. Per square I Depth. mile. 

1902. Sec.·feet. J Sec.·feet. I Sec.·feet. Sec.·feet. I Inches. 

September (4r-30) ........... I,m l,CS2 1,295 0.536 0.538 
October ....................... 2,625 1,004 1,500 .661 .762 
November ............... " .... 6,806 1,800 2,829 1.17 1.00 
December ..................... 2,~7 1.282 1,909 .790 .911 

l.9OO. 

April .......................... 6,780 l,7Q/j 5,176 2.39 2.14 
May ........................... 11,560 4,608 7,496 3.57 3.10 
June ........................... 8,000 1,540 3,417 1.57 1.41 
July ........................... 6,00'0 1,800 a,50S 1.70 1.47 
August ........................ 7,000 2,4m' 4,049 1.94 1.68 
September .................... 10,660 2,575 5,091 2.35 2.11 
October ........................ 6,18\1 2,719 4,057 1.94 1.68 
November .................... 3,669 1,874 2,505 1.16 1.04 
December ..................... 2,719 1,705 2,l.5O 1.00 .SIlO 

1001.' 

April .......................... 8,l.5O ~,61!3 8,995 1.81. 1.65 
May .......................... 11,770 8,630 7,879 3,76 8.26 
June .......................... 8,410 2,575 4,791 3.21 1.98 
July ........................... 3,396 1;094 2,196 1.00 .909 
August ......................... 3,249 1,0811 ·2,125 1.01 .880 
September .................... 3,669 1,410 2,488 1.15 1.08 
October ....................... 6,725 1,840 3,650 1.74 1.51 
November .................... 3,591 1,378 2,293 1.06 .949 
December ...................... 2,199 l,tmI 1,838 .877 .761 

:ik 1900.' 

April .......................... 7,140 4,200 6,280 2.19 2.44 
May .......................... ; 9,250 2,503 6,810 !.81! 8.115 
June .......................... 9;250 1,800 5,011 2,07 2.31 
July ........................... 7,140 1,573 3,BOO 1.59 1.83 
August ......................... 3,000 1,1>10 2.130 .881! 1.02 
September ................... , 6,450 2,080 8,281. 1.86 1.52 
October ...................... 2,611 I,m 2,163 .896 1.03 
November .................... 2,432 1,410 2,204 .913 1.02 
December .................... 2,539 1,378 2,085 .863 .995 

1906. 

January ...................... 3,940 1,740 2,370 0.979 1.13 
February .........•........... 3,860 2,260 2,500 1.07 1.11 
March ......................... 2,650 2,080 2,2.'iO .900 1.07 
April. ......................... 15,100 2,790 8,040 3.32 3.70 
May ........................... 8,670 1,740 5,610 2.32 2.68 
June ........................... 10,700 1,740 5,040 2.08 2.3Il 
July ............................ 7,890 2,0130 3,500 1.45 1.00' 
August ........................ 8,100 1,810 2,400 .992 l.H 
September .................... 2,940 1,540 2,100 .Im 1.00 
October (1-19) .............. 3,710 1,710 2,140 .884 .62 

Note.~Values are ·rated as follows: January and March to October, fair. It is 
probable that ice conditions affected the flow during February and that ·the value giTen 
above is considerably In excess of the true value. 

'Ice conditions JanuaI:Y. 
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ROSS, MICH. 

This station was established June 21, 1907. It is located on a 
Wisconsin and Michigan railroad bridge 1,000 feet southwest of 
Ross, Mich. 

The general direction of the channel is straight for 1,000 feet 
ab~ve station and also for 3,000 feet below station. The width at 
ordinary stage is 300 feet broken by one pier. (Looking down 
stream.) The right bank is of medium height and wooded and 
not liable to overflow. The highest velocity is on the left side of the 
stream. The left bank is high and not wooded. There is an island 
down stream 800 feet from the station which causes the river to 
divide for a short distance. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is at the left end 
of bridge directly over the inner side of bridge abutment. The zero 
is indicated by a red paint mark. 

A standard chain gage, which was read during 1907 by @uy H. 
Bronoel, is fastened to the upstream side of the bridge. The length 
of the chain from the end of weight to the center of marker is 30.93 
feet. The gage is referred to bench marks: as follows: (1) Top 
of railroad track opposite the gage box is 28.55 feet above the datum 
of the gage. 

Discharge measurenu3nts ot Menominee River at Koss, Mich., in 1907. 

Date. Hydrographer. Width. Area of Mean (tage Dis- Remarks. section. velocity. height. charge. 

--- ------ --- ---

Feet. Sq. fl. Ft. per Feet, Sq.-ft. 
3ec. 

June 21.. G. A. Gray ..... "I 246 1,590 2.32 8.04 I 3,869 Good. 
July 19'1 G.A. Gray ....... 242 

I 

1,380 1.83 7.27 

I 

2,652 

1 

Good. 
Auor.23. G. A. Gray .. , .... 235 1,147 

[ 
.90 6.15 1,081 Logs running. 

Oct. 15 .. G. A. Gray ....... 280 1,543 1.82 7.35 2,9'53 Logs running. 
Nov.12 .. G. A. Gray ....... / 278 1,460 1.71 7.10 2,637 

Discharge measurements of Menomonie River near Koss, Mich., in 1908. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\AreaOf1 Mean Ih~4:'~t Dis \ Av Date. Hydrographer. I Width. section v'!] 0- Wate; char~e del?th of 
CIty. sur. of lee. snow. 

------
-----1 Feet. \ f~~t.1F~~cf.erj Feet.!sec.-ft·I-\-

lOO8. 

Depth 

January 2[. ...... G. A. Gray ....... 258 1,353 1.39 7.15 1,885 1.1 No. 
February 11 ...... ...... do ............ 274 1,5()5 1.00 7.7 1,83:7 1.2 .5 
March 10 ......... ...... do ............ 283 1,349 1.30 1.85 1,754 1.75 .3 
March 10 ......... ...... do . ........... 283 1,349 1.26 7.85 1,756 1.75 .3 
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Record of thickness of Ice at Koss, Winter, 1907-8. 
1907. Feet. 

Dec. 1. 
Dec. 10. 

Average thickness of ice........................................................... .8 
Average thickness of ice........................................................... .8 

1908. 
Jan. 3. 
Jan. 13. 
Jan. 20. 
Jan. 27. 
Feb. 7. 
Feb. 14. 
Feb. 21. 
Feb. 28. 
Mar. 6. 
Mar. 13. 
Mar. 20. 
Apr. 11. 

Average thickness of ice........................................................... .8 
Average thickness of ice ......... ...... ...... .......... ........ ........ ............ .9 
Average thickness of ice........................................................... 1.0 
Average thickness of ice........................................................... 1.1 
Average thickness of ice........................................................... 1.4-
Average thickness of ice........................................................... 1.2 
Average thickness of ice........................................................... 1.3 
Average thickness of ice........................................................... 1.4 
Average thickness of ice........................................................... 1.8 
Average thickness of ice........................................................... 1.6 
Average thickness of ice........................................................... .1.6 
River opened. 

Daily Gage Height of Menominee River at Koss, Mich., for 1907. 

Day. I June. I July. I Aug. I Sept. Oct. I Nov; Dec. 

1. .............................. 7.55 7.3 7.35 8.1 6.9 6.95 
2 ................................ 8.!)4 6.6 6.1 7.4 6.9 6.8 
3 ........•...................... 7.55 6.9 7.2 7.6 6.9 6.8 
4 ...••.......................... .......... 7.54 6.85 6.6 7.55 7.0 7.1 
5 ............................... .......... 8.02 6.95 7.5 7.4 7.1 7.0 
6 ..••.......................... .......... 8.<12 7.75 7.5 7.2 7.15 7.0 

7 .•.....••......•.......•.••..•. .......... 8.35 7.0 7.9 6.85 7.05 7.0 
s ............................... ........... 7.7 6.75 6.7 6.95 7.00 7.0 
9 ....•.......................... .......... 7.9 7.0 8.05 7.05 7.0 7.0 

10 ............................... .......... 8.15 6.75 6.6 7.0 7.0 7.0 
11 ..•........................... .......... 7.75 7.0 8.Z5 7.05 7.0 7.1 

12 ••••••••••••.•••••••..••••••••. .......... 7.4 6.75 8.35 7.2 7.1 7.1 
13 ............................... .......... 6.95 7.0 8.6 7.05 6.95 7.1 
14 .•............................. .......... ·7.55 7.75 8.25 7.05 6.7 7.0 
15 ............................... .......... 8.0 6.55 7.7 7.4 6.7 7.0 
16 .•............................. .......... 7.85 6:75 7.55 8.0 6.95 6.9 

17 .•............................. .......... 7.7 6.7 7.85 7.45 6.9 6.9 
18 .•.............................. ......... 7.6 6.7 8.2 7.4 6.9 7.15 
19 ............................... 7.3 6.75 8.8 7.4 7.1 7.0 
20 .••••..•••••.•••••••••.••..•.•. ... (1) .. 7.6 6.5 9.6 7.3 7.1 6.9 
21 ••..•..•••.•...•.......•..••.• 8.02 7.65 6.7 9.6 7.3 7.1 6.9 

22 .•...••........................ 8.03 7.0 7.1 9.75 7.3 7.1 6.9 
23 ............................... 8.04 7.8 7.55 9.65 7.3 7.2 6.9 
24 ............................... 8.liB 7.65 6.8 9.6 7.25 7.2 6.9 
21> ••••••••••••••••••••••••••••••• 8.O-~ 6.75 7.15 9.45 7.15 7.1 6.9 
26 ••••••••••••.•••••.•••••.••••.. 8.06 7.35 7.5 8.95 7.0 7.0 6.9 

27 .•••••••••••.••..••.•.•••••.••• 8.06 7.45 6.4 9.0 6.95 7.0 6.9 
28 .....•.....•................... 8.05 7.6 7.35 8.00 6.9 6.9 6.9 
29 ..••.••..••.•••••••••...•••.••. 8.03 6.7 6.55 8.55 7.15 6.8 7.0 
30 ........................•...... 8.00 7.25 7.45 8.2 7.1 6.S 7.0 
31. •.....................•....•.. .......... 6.95 6.45 7.05 7.0 

1 Station established. 

The following table of drainage areas of Menominee River at 
various points IS compiled from Water-Supply and Irrigation Paper 
No. 83: 

Menominee River drainage areas. 
Square miles. 

Brule River above Iron River....................................................... ..... 170.0 
Iron River above mouth... ...... ..••.... .•..•... ..•........... ........ ..•... .............. 94.7 
Brule River, including Iron River..... ........... ... .... .•........... ...... .•. ... ....... 264.7 
Brule River above Paint River ................................. , .......... ............... 305.0 
Paint River at mouth ......................................•..•.. '~........................ 738.5 
Brule River at junction with Michigamme River......... ..... ......................... 1,0'44.0 
Michigamme River at mouth ..... ,........................................................ 723.7 
Menominee River at junction of Brule and Michigamme rivers..................... 1,767.7 
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Square miles. 
Menominee River above junction with Pine River............... ............ ... ..... 1,833.0 
Pine River .................................................................................. 586.0 
Menominee River, including Pine River .........•.. ,. ......... ........ ......... ........ 2,419.0 
Menominee River above Sturgeon River..... ... ............. ................ ........... 2,538.0 
Sturgeon River at mouth ................................. , ......... ...... ...... .•... .•... 006.0 
Menominee River, including Sturgeon River.......................................... 2,934.0 
Menominee River above junction with Pl:lmebonwon River.......................... 2',993.0 
Peme Bon Won River..... .......................... ..............................•........ 163.0 
Menominee River, including Pemebonwon HiveI'. ................................ ..... 8,156.0 
Menominee River above junction with Pike River.................................... 3,2'74.0 
Pike River ............... ............ ...................................................... 292.0 
Menominee River, including Pike River................................................ 3,566.0 
Menominee River above LHtle Cedar River............................................ 3,792.0 
Little Cedar River....... .......... ........ ................................................ 149.0 
Menominee River, including Little Cedar River....... ........... .................... 3,941.0 
Menominee River at mouth............................................................... 4,113.0 

'W ATER POWERS. 

GENERAL CONDITIONS. 

Principally because of the opening up of the many rich and valu­
able iron mines of this region, and the resulting extensive railroad 
building, the valley of Menominee River has had a rapid develop­
ment. The following railroads at present have extensions in this 
territory: Chicago, Milwaukee and St. Paul; Chicago and N orth­
western; Minneapolis, St. Paul and Sault Ste. Marie; and WisiCon­
sin and Michigan. All of them cross the Menominee one or more 
times, and several are near enough to run short spurs to the import­
ant water-power sites. The developed water power is at present 
used for the most part in mining and for the operation of lumber, . 
paper, and pulp mills. 

Menominee 'River varies in width from 200 to 600 or 700 feet far 
up toward the headwaters. For the first 7 miles from the junction 
of the Brule and Michigamme there are no heavy rapids, but, in the 
language of the lumberman, there is "strong wat8Jl''' all tbe way and 
probably many good water-power sites. 

BAD WATER RAPIDS. 

The first notable rapids, known as the Bad Water rapids, occur 
7 miles below the head of the river, in sec. 27, T. 40 N., R. 19 E., at 
a point where the river, 100 feet wide, descends 5 feet over a ledge 
of rock. While definite information is lacking, it is likely that a 
dam could be built here, giving a head of 10 feet. 
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TWIN FALLS. 

About 372 miles below Bad Water rapids, III sec. 2, T. 39 N., 
R. 19 E., are the Twin Falls, about one-half mile apart. The verti­
cal fall in each case is 12 feet, but the adjacent rapids are sufficient 
to increase the total descent to 28 feet. 

PINE RIVER RAPIDS. 

For 6 miles below the foot of Twin Falls the total descent of the 
river is but 20 feet, and the only rapids worthy of note are those 
extending for about five-eights of a mile on both sides of the mouth 
of Pine River. Here an island divides the river into two elhannels 
with rocky bed. The descent of the rapids at this point is said to 
be 6 feet, but as the banks are high a dam could develop more than 
this. Pine River increases the drainage area by 586 square miles. 

HORSE RACE RAPIDS. 

The most important rapids between Twin Falls and Big Quin­
nesec Falls, called the Horse Race, are found in sec. 7, T. 38 N., 
R. 20 E., both above and below the Chicago, Milwaukee and St. 
J>aul railroad bridge. These rapids consist of two pitches, the upper 
of about 20 and the lower of 8 feet descent, separated by about 
2,000 feet of less swift water. As the banks are high and the river 
narrow, it seems likely that a dam could be economically constructed 
here to develop about 40 feet of head. This site is only 3 miles from 
Iron Mountain, Mich. "A view of the lower end" of these rapids is 
shown in Fig. 1, Plate VII. 

BIG QUINNESEC FALLS. 

A little over 7 miles below the mouth of Pine River, and 4 miles 
from Quinnesec, are the Big (Upper) Quinnesec Falls. These are 
located in sec. 6, T.38 N., R. 20 E. A view of these falls is " 
shown. in Fig. 2, Plate VII. 

At Upper Quinnesec Falls the river narrows to hardly more than 
"50 feet wide (map measurement) between rooky banks of igneous 
orlgm. Immediately at the foot of the falls the river widens out, 
and about 800 feet below is 700 feet across. On the Wisconsin side 
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Fig. 2. THE HORSE RACE. MENO MINEE RIVER. 

Fig. 2. UPPER QUIKNESEC FALLS, NEAR IRON NIT. , MICH. 
l\1enominee River. 54 feet head imprO\'ed. 
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the banks are 80 to 100 feet high and on· the Michigan side 30 to 
40 feet. l 

Below the falls the river descends only 2 feet to the mile for a 
distance of about 3 miles. At present only 54 feet of the total head 
is improve4, one-half of the power being used to compress air for 
the supply of the Ohapin Iron Mines at Iron Mountain, 31;2 miles 
distant. The remaining portion is to be harnessed in 1905 and 'used 
for operating mines at Norway, 9 miles away. . On acount of the local 
conditions it is unlikely that much more than the present head can be 
economically developed. 

LOWER OR LITTLE QUINNESEC FALLS. 

Four miles below in sec. 10, T. 38 N., R. 20 E., are the Little (low­
er) Quinnesec Falls, which, together with the upper falls, described 
above, form the most important powers on the river. For the greater 
portion of the distance between the upper and lower Quinnesec Falls 
there is comparatively quiet water. The greater part of the descent 
of 24 feet in this distance occurs in the lower 2 miles. Above the 
upper and below the lower falls the banks are generally high near the 
the river, but between these falls the hills recede from the river an 
average distance of about one-half mile and are separated from it by 
a flat and in some places swampy area. A view of the Falls is shown 
in Plate VIII. 

Maj. T. B. Brooks, who reported on the geology of this district, 
considered that the shore deposits indicated the presence of a lake at 
a comparatively recent date. 

Above Little Quinnesec Falls the river runs southwest, but at the 
foot of the falls it suddenly turns at right angles and runs southeast, 
th~ water surging down an inclin:e of about 45 0 and then plunging in­
to the comparatively still water of the basin below. The total fall 
is 62 feet. A short distance above the falls the river is 250 feet wide, 
but narrows down at the pitch to about 50 feet. The falls are hemmed 
in by great masses of greenstone and schist rock. Along the Michi­
gan side a steep cliff of greenstone at least 140 feet high forms the 
bank for a distance of a mile or more. A smaller, but similar, rib of 
rock forms the Wisconsin bank· for about· 700 . feet. 

Formerly Little Quinnesec Falls were partially developed under 25 
feet head for woodpulp grinding; but in 1898 they were redeveloped 

1 Tenth Census, vol. 17. 
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by the Kimberly & Clark Company for wood-pulp and paper manu­
facturing. A ledge of rock, which is used for a bridge pier, divides 
the falls into two channels., The present development gives a net 
head of 62' feet, equi"alent to 8,370 theoretical horsepower. An ac­
tual installation of turbines, generating 5,800 horsepower" consumes 
all the available power. 

SAND PORTAGE RAPIDS. 

These rapids lie between Little Quinnesec Falls and the mouth of 
Sturgeon River. They receiv:e this name because the Indians, in mak­
ing their "carry" around part of them, passed over a large amount of 
sand. The rapids are scattered along a distance of 6 miles, in which 
space there is a descent of 60 feet. About 'half of this amount is, con­
'centrated in the llh miles between the falls· and the old cable bridge 
or ferry below; As the topographic map shows very high banks, 
fairly close together, i head of 25 feet or more may some day be de­
veloped here. Tohe Chicago and Northwestern Railway is distant 
only 1.5 miles. 

Between the above-described dam site and a point 2.5 miles below, 
the river descends 27 feet. A point due south of Norway, Miolt., and 
·on the road leading from that city is probably the best lQcation for 
the dam to develop this fall, but even here a dam not less than 700 
feet long would probably be required. 

Menominee River descends but 6 feet between this point and the 
mouth' of Sturgeon River. This may be considered a part of the 
Sturgeon Falls power. 

STURGEON FALLS. 

From below the mouth of Sturgeon River to a point just above 
Pemebonwon River, a distance of 10 miles, the drainage area in­
creases from 2,934 square miles to 2,993 square miles. In this stretdh 
are Sturgeon Falls, one~half mile below the mouth of Sturgeon River, 
in sec. 22, T. 38 N., R. 21 E., Wisconsin. These falls have high 
rock-ledge banks, with two pitches aggregating 13 feet. By backing 
the water' a distance of about 3 miles this head could be increased to 
15 feet. At the head of the falls the river narrows to about 200 feet~ 
but at the foot it spreads' out into a broad basin. In order to use 1fue 
power it will probably be necessary to blas.t out a race in the rocks or 
build a flume and locate the mill at or near the foot of the rapids. 
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In the next 10 miles the riwr descends only 17 feet, with a fairly 
even grade, except 'for two or three small rapids. The largest of these, 
Nose Peak rapids, is about 1,000 feet long and descends about 4 feet. 

PEMENA DAM AND RAPIDS. 

A logging dam which, together with the adjacent rapids, gives a fall 
of 14 feet in a distance of a quarter of a mile, is located in sec. 24, T. 
37 N., R. 21 E. The Minneapolis, St. Paul and Sault Ste. Marie 
Railway crosses the river 2112 miles above the dam and passes within 
a fraction of a mile. from it. The operation of a dam at this point 
for lumbering purposes greatly lessens the amount of available power. 
At the present rate of progress, however, this dam will be needed for 
logging only a few more years. It has been found elsewhere in the 
State that river logging, except for pine, can not compete with rail­
road transportation. 

From below Pemebonwon River to a point just below Pike River, 
a distance of 18 miles, the drainage area increases from 3,156 square 
miles to 3,566 square miles. Pemena, Chalk Hill, and White rapids 
occur in this distance. 

About a mile above the mouth of Pemehonwon River, in sec. 8, T. 
36 N., R. 21 E., the Pemena rapids begin. They extend for a distance 
of about 2 miles, with a total descent of 20.2 feet. 1 The river bed 
here is a metamorphic slaty schist, and the location is said to be favor­
able for a dam site. The Wisconsin and Michigan RaHway runs par­
allel to the river at this point and is only 2 miles distant, and the' 
Minneapolis, St. Paul and Sault Ste.Marie Railway crosses the 
river a few miles above. 

CHALK HILL RAPIDS. 

In the 11 miles between the foot of Pemena rapids and the head 
of White rapids the river descends 38 feet, the grade being even ex­
cept for three small rapids of from 3 to 6 feet each. Chalk Hill 
rapids, the most important of these three, are located in sec. 6, T. 
35 N., R. 21 E. They run over a slaty rock at a point saii to be 
suitable for a dam, and i£ developed in connection with othrr falls 
about half a mile above would give a total head of 8 feet or more. 

1 This statement is based on an accurate profile of the river, prepared by Mr. T. W. 
Orhison, C. E:. from Ihis actual surveys. The statement made in the Tenth Census. 
vol. 17, p. 61, that the total fall is 70 feet, is evidently an erI'or. 
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WHITE RAPIDS. 

Four miles above the mouth of Pike River, lU sec. 19, T. 35 N., 
R. 2'1 E., are the White rapids. The bed of the river is said to be 
gravel and bowlders, and the banks are high enough to give a head of 
30 feet, thus developing the fall for 3 miles. Even above this limit 
the river descends 10 feet in 11;4 miles, as will be seen from the pro­
file (p. 51). A head of 30 feet at ordinary low water would develop 
5,350 theoretical horsepower. 

From below Pike River to a point just above Little Cedar River, 
a distance of 25 miles, the drainage area increases from 3,566 to 
3,792 square miles. . 

All the rapids thus far described have been over the pre-Cambrian 
crystalline rocks. In the next 28 miles the river crosses the Cambrian 
sandstone and "Lower Magnesian" limestone. No falls or rapids 
worthy of note occur until Grand rapids are reached, immediately 
above the mouth of Little Cedar River, in sec. 5, T. 33 N., R. 22 E. 
These rapids are caused by a descent over hard "Trenton" limestone, 
underlain by softer strata. They have a fall stated at 25 feet in a 
length of 3 miles, but of this fall only that in the lower 2 miles, 
amounting to 18 feet, can be cheaply developed. Both the Wiscon­
sin and :Michigan and the Chicago, Milwaukee and St. Paul rail­
ways pass within 2 or 3 miles of that site. 

From below the mouth of Little Cedar River to the mouth of the 
Menominee, 23 miles, the drainage increases from 3,941 to 4,113 
square miles. 

TWIN ISLAND RAPIDS. 

These rapids are situated about 7 miles below tlhe Grand rapids 
and 16 miles from the m'Outh of the river. They extend for three­
fourths of a mile and are said to descend 10 feet. The two islands 
lie one below the other, dividing the river into east and west chan­
nels. The bed of the river is limestone, the banks are steep, and a 
dam could be built across each channel to the islands. T(he total 
length of such dams is estimated at about 700 feet. A sawmill with 
a 6-foot head once occupied the east channel. 

SCHAPPIES RAPIDS. 

I,ocated about 5 miles from the mouth of :Menominee River, in T. 
31 N. and between Rs.22 and 23 E., Schappies rapids extend for a 
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-distance of about a mile. During the winter of 1897 a survey was 
made of these rapids by a competent engineer, ~1r. O. B. Pride, at a 
time of extrem!'l low water. He found a discharge of 2,370 second­
feet and determined that a head of 18 feet could be economically ob­
tained. This power belongs to the lfenomiIlBe River Boom Oom­
pany. The Ohicago, Milwaukee and St. Paul Railway is located 
~bout 3 miles distant. 

MARINETTE DAMS. 

The last series of rapids is found at Marinette, Wis., near the 
mouth of the Menominee. The natural channel probably had about 
12 feet descent here, but the Menominee River Boom Oompany built 
three dams, one above another, the upper one backing the water to the 
foot of Schappies rapids. The first of these dams, 850 feet long, 10-
<lated about 3 miles from the mouth of the river, in T. 30 N. and near 
the line between Rs. 23 and 24 E., develops a head of 7 feet. 1 Power 
is applied to two paper and pulp mills owned by the :Marinette and 
Menominee Paper Oompany and also to a flouring mill. No state­
ment of the turbine installation at the paper mills is made, but that 
at the flouring mill is 95 horsepower. 

The third dam from the mouth is located on the west line of sec. 
1, T. 30 N., R. 2'3 E. This dam is 940 feet long and has a head of 
18 feet. The middle or second dam is loca,ted about a quarter of a 
mile below the third dam and is 700 feet long, with a head of '7 feet. 
It is used for boom purposes only. The J\i[arinette and Menominee 
Paper Oompany mill is located just below this dam, but it takes power 
through a canal from the third dam. Its turbines therefore work 
under a total head of about 24 feet. 

The owners of these three dams state that each could be raised 
from 5 to 10 feet higher than at present. 

TRIBUTARIES OF MENOMINEE RIVER. 

The notable Wisconsin tributaries of Menominee River are Brule, 
Pine, Pemebonwon, and Pike rivers. 

Brule River courses in a bed composed mostly of gravel and bowl­
ders of the drift, and for this reason has few vertical falls, one of 10 
feet being said to exist at its mouth. It is described as having a ser­
ies of rapids or "strong water" for its entire length of 42 miles. Its 

1 Data regarding the Marinette dams furnished by the owners. 
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total drainage area, including that of Paint River, IS 1,044 square 
miles. 

The following table gives a fairly complete profile of Brule River: 

Profile of Brule River, Wisconsin, from its mouth to sec. 123, T. 41 N., R. 14 E.~ 

No. Station. 

Distance. I EI Distance between 
points. 

I tf::-
above 1 

-I-----~ _______ I-!-~~-':'~ ~e(s:~:.n \ sea level. I Total. \_m_~e_l~_'_ 
I Miles. Miles. Feet. Feet. Feet. 

1 Brule, Wis. (C. &. N. W. 
bridge) ........................ . 

2 'h mile below s~tion line 22'-2:3, 
T. 41 N., R. 15 E' ............. . 

8 Center of bend E. 'Ii stake, sec. 
81, T. 41 N., R. 15 E ......... . 

4 'Ii mile west of east line, s~. 
24, T. 41 N., R. 14 B ......... . 

5 0.4 mile below dam. Noted 
below .......................... . 

6 Above dam 800 feet east of 'Ii 
post, sec. 22-2:3, T. 41 N .. ' R. 
14 EI ............................ . 

7 'Ii mile last of section line, 22-
23, T. 41 N., R. 14 El ......... . 

7.0 

24.0 

29.5 

81.6 

33.1 

33.5 

35.5 

t17.0 

5.4 

2.1 

1.5 

.4 

2.() 

1,260 

1,411 

1,431 

1,468 

1,490 

1,507 

1,500 

151 8.8 

20 3.7 

81 18.0 

22 14.6 

17 42.5 

13 6.5 

1 Authority: No.1, Chicago and Northwestern Railway; Nos. 2-7, U. S. Geol. 
Survey., 

Pine River, the largest tributary lying wholly in Wisconsin, has a 
total length of 53 miles and drains an area of 586 square miles. 

In the first half mile from its mouth the current is very rapid2 ; 

in the next 12 or 13 miles the fall is comparatively slight, and in the 
next three miles there are two falls of 8 feet each 1,000 feet apart, 
half a mile of strong water, succeded by another fall of 12 feet, then, 
half ~ mile above, a fall of 40 feet. Sixty feet above this is a log­
ging dam belonging to the Menominee River Improvement Company.1I 

The length of Pike River is 48 miles. 

2 Tenth Census. 
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DAMS ON MENOMINEE RIVER AND TRIBUTARIES. 

The location and height of dams on Menominee River and tribu­
taries in Wisconsin arl3 shown in the following table: 

Dams on Menominee River and trib~ttaries in Wisconsin.l 

Dam. 

Menominee river: 

Menominee River: 
1. .................................. . 
2 ................................... . 
3 ....................... " ........... . 
Pemena dam ................. . 

Pike River: 
1. ..........•........................ 
2 ................................... . 

North Branch of North Branch 
Pike River ............... .. 

North Branch Pike River: 
1. .................................. . 
2 ................................... . 

South Branch Pike River: 
1. .•................................. 
2 ................................... . 
3 ...........................•.....•.. 
4 .•••••••••••••••.•.••••.•••..••.••• 
5 ................... " ............... . 

Pine River: 
1. .•..•..•.....•.••.••..••••.•....•.. 
2 .......•..•..•...................... 
3 .....•.............................. 
4 .••••.•.•.•....•••..•.......•...•••• 

Brule River: 
1. .................................. . 
2 ................................... . 
3 ........................ , ........... . 
Wheeler dam ................. . 

Section. 

6 
1 

32 
241 

8 
16 

28 

3(l 

20 

II) 
81 
35 
29 
17 

30 
11 
10 
86 

/; 
19 
15 
23 

1 Information furnished by the owners. 

Township. Range. 

:ro 24 
30 ffi 
31 20 
37 21 

35 21 
35 20 

37 18 

86 20 
36 20 

85 20 
86 19 
36 18 
36 18 
36 IS 

39 18 
39 15 
39 14 
4() 13 

4!0 17 
41 16 
49 13 
41 14 

Height of 
dam. 

Feet. 

7 
7 

14 
12 

9 
13 

13 

9 
13 

13 
9 

11 
10 

6 

9 
10 
10 

9 

7 
8 
8 

10 
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PESHTIGO RIVER. 

Drainage and Geology.-The drainage area of Peshtigo River in­
cludes 1,123 square miles, with an extreme length of 80 miles and 
average width of only 14 miles. The upper two-thirds of its length is 
in the pre-Oambrian region while in the lower third it cross~s suc-­
cessively the Potsdam sandstone and the lower magnesian and Tren­
ton limestones. The most important falls and rapids are all in the­
pre-Oambrian region. Because of the narrow water shed the Peshtigo 
tributaries are of small extent. 

Fall of the River.-Peshtigo River rises in the highest land of north­
ern Wisconsin. At Orandon tlhe river has an el~vation of 1,620 foot 
above the sea. In a length of about 94 miles it descends 1,040 feet, 
emptying into Lake Michigan about '7 mitles south of Marinette. This­
average gradient of 11 feet per mild gives rise to more and lerger 
rapids than any other river in Wisconsin. This fact together with_ 
the usual high and rocky banks insures numerous water powers. The 
relativcly small drainage area is more than offset by the size of the' 
rapids. 

PESHTIGO RIVER SURVEY. 

In order to point out the power possibilities along Peshtigo River, 
a survey was made during 1906 from the city of Peshtigo to Sec. 
10, T. 3'5, R. 17 E. From the data collected on this survey sheets 
have been prepared showing a profile of the water surface, a plan of 
the river, contour along the bank, and prominent natural or artificial 
features. 

The results of this survey have belen published on separate sheets 
and may be had upon application to the Director of the Geological 
Survey . 

. The following table gives the profile of the river with great detail 
including the fall of every rapids in the part surveyed. 
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Profi~e of Peshtigo River. 

No·1 

Distance Descent between 
Station. Elevation points. 

From Between above sea. 

-I mouth. points. Total. Per mile. 

I Miles. Miles. I Feet. Feet. Feet. 
1 Mouth of river .................. 0 . ........... 581.2 . .......... '" ............ 
2 Peshtigo C. & N. W. Ry. cross-

ing .............................. 1~± 12 690.4- 9.ll 0.76 
3 Peshtigo ·Dam, foot of .......... 12.5 .5 500 2.6 5.2 
4 Peshtigo Dam, crest of ........ 12.5 . ........... 601.5 85.0 . ........... 
5 S. Line, Sec. 34, T. 31 N., 

R. 22 E ........................... 17.6 5.1 603 1.5 0.3 
6 Foot of Potato Rapids ........ 19 1.4 609 6 4.3 
7 Head of Potato Rapids ........ 19.6 .6 619 10 16.9 
8 Hastings Rapids, foot of ...... 31 11.4 631 12 1 
9 Hastings Rapids, head of ...... 31.7 .7 636 5 7 

10 Crivitz Dam, foot of ........... 46.2 14.5 661 25 1.7 
11 Crivitz Dam, head of .......... ............ ............. 679.5 18 . ........... 
12 Lower Sandstone Rapids, foot 

of ................................. 50.5 4.3 680.5 1.5 .3 
13 Lower Sandstone Rapids, head 

of ................................ 50.8 .3 698 17.5 58.3 
14 Upper Sandstone Rapids, foot 

of ................................ 50.85 .05 700 2 5.7 
15 Upper Sandstone Rapids, head 

of ................................ 50.95 .1 706.5 6.5 66 
16 Seymour Rapids, foot of ....... 56.9 5.95 745 88.5 6.4 
17 Seymour Rapids, head of ...... 57.25 .35 763 18 51.5 
18 Johnson Falls, foot of ......... 60.05 2.8 770 7 2.5 
19 Johnson Falls, head of ........ 60.75 .7 !m ao 42.9 
20 High Falls, foot of ............. 63.85 3.1 815 15 5 
21 High Falls, head of ............ 64.55 .7 850 35 50 
22 Twin Falls, foot of .............. 67 2.45 865 15 6 
23 Twin Falls, head of ............. 67.3 .3 875 10 33.3 
24 Mouth of Little Eagle River ... 72.B 5.0 800 21 4.2 
25 Caldron Falls, foot of .......... 72.8 .5 S97 1 2 
116 Caldron Falls, head of ......... 72.96 .16 951.5 54.5 340 
27 Breakwater RaPids, foot of ... 77 4.04 957.5 6 1.5 
28 Breakwater Rapids, head of .. 77.05 .05 961.5 4 80 
29 Roaring Rapids, foot of ........ 80 2.95 986 24.5 8.2 
30 Roaring Rapids, head of ....... 82.S 2.8 1135 149 53.2 
31 Farm Dam, foot of ............. 83.§ .7 1147 12 17.1 
32 Farm Dam, head of ............ ............ ............ 1153.5 6.5 ............ 
33 Wilson Rapids, foot of ........ 86.4 :l.9 1154 .5 .15 
34 Wilson Rapids, head of ....... 86.45 .05 1161 7 J.40 
35 Skinner Rapids, foot of ........ 89 2.55 1166 4 1.6 
36 Camp Seven Rapids, head of .. 90 1 1134.5 19.5 19.5 
If{ Taylor Rapids, foot of ......... 93 11 1190 5.5 1.8 
38 Taylor Falls, head of ........ 93.7 .7 12217 37 52.9 
39 North Crandon R. R. Crossing 140± 46.3 1620 393 8.4 

I 
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PESHTIGO.RIVER AT CRIVITZ, WIS. 

This station was established April 20 and was discontinued De­
cember 12, 1906. It was located on the railroad bridge about one­
fourth mile south of Orivitz post-office (or Ellis Junction .railroad 
station). 

The channel is straight for about 1,000 feet above and 300 feet be­
low the station. Both banks are of medium height and do not over­
flow; all the water passes the section, being confined by the railroad 
embankments. The bed of the stream is gravel ,and is permanent. 
There is but one channel at all stages. The current is medium. Log 
jams and sunken logs affect the discharge at times. 

Discharge measurements are made from the upstream side of the 
bridge, to which the gage is attached. 

A standard chain gage, attached to the upstream side of the bridge, 
was read during 1906 by Andrew Johnson; length of chain, 22.85 
feet. The bench mark is the top of parapet wall of left abutment, 
extreme downstream end, near front face, marked with white paint; 
elevation, 21.52 feet. The reference point is the center of gage pul­
ley; elevation, 22.66 feet. Elevations refer to the datum of the gage. 

Discharge 'measurements of Peshtigo River at Orivitz, Wis., in 1906. 

Date. Hydrographer. 

.1 ril20 ........... Horton and Brennan .. 

p I June 8..... ........ M. S. Brennan: ....... .. 
June 29 .................. do: ............... ·1 

Width. 

Feet. 

136 
135 
127 

Area of 
section. 

Sqft. 

897 
822 
650 

Gal'1e 
height. 

Feet. 

9.88 
9.70 
8.26 

Discharge. 

Sec.·ft. 

2,520 
2,000 
1,560 
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Daily gage height, in feet, of Peshtigo River at Orivitz, Wis., for 1906. 

Day. I Apr. j May. I Juue·1 • fuly. Aug. I Sept . I Oct. l NOV.] Dec. 

l. .... ~ ..................... ........ 8.9 7.9 6.2 4.3 5.7 5.7 6.7 6.9 
2 .•.•....................... ........ 8.4 6.8 6.0 5.6 6.1 5.4 6.3 7.0 
3 ........................... ........ 9.5 6.7 6.1 5.0 5.5 5.2 6.7 7.4 
4 ........................... ........ 7.2 6.4 6.0 4.3 6.6 4.0 6.2 6.5 

.1> ••••••••••••••••••••••••••• 7.9 6.7 8.5 5.3 6.6 5.4 5.7 6.2 

6 .........•................. ........ 8.4 7.9 7.1 5.8 6.21 5.3 5.9 6.3 
·7 .........•............••... ........ 6.6 8.5 6.8 5.8 6.2 5.4 5.9 6.5 
s ....................... .. :. ........ 7.3 8.4 6.6 6.1 5'.6 5.4 5.9 0.21 
9 .................... : ...... ........ 8.2 9.7 6.8 5.9 5.0 5.2 5.8 6.0 

10 ........................... ........ 6.4 9.8 6.5 5.8 4.0 5.7 5.7 6.1 

11 ........•..............•.•. ........ 7.1 7.4 6.1 5.7 5.5 5.3 5.9 5.8 
12 ......•••.••••••...•.•.•... .... " ... 5.9 6.9 6.6 5.9 5.8 5.4 6.0 6.2 
13 ........................... ........ 6.7 7.7 6.2 5.5 5.7 5.6 5.9 
14 ........................... ........ 6.5 7.3 6.0 6.4 5.7 5.4 6.0 
15 ...•....................... ........ 7.7 8.4 0.6 5.0 5.4 5.6 6.0 

16 ........................... ........ 6.5 8.3 6.5 5.5 5.5 5.3 5.9 
17 ........................... ........ 6.5 6.2 6.B 5.2 5.8 5.4 5.9 
18 ........................... ........ 6.0 6.1 6.4 5.3 5.9 5.3 6.1 

~:::::::~::::::::::::::::::: 6.7 6.3 6.5 5.3 6.5 5.4 5.7 
9.8 6.2 7.,5 6.1 5.6 6.0 5.6 5.7 

21 ......•.•..•........••..... 10.4 6.5 7.5 6.6 5.11 5.8 6.6 5.S 
22 .•••.•••••••.•••.....•...•• 10.7 6.7 B.5 6.5 5.7 5.8 6.5 6.0 
23 ...•.•.•...•.•.•.•••.....•• 10.6 6.6 8.4 5.8 5.6 5.7 6.6 5.9 
24 .••..••••••.••••.•.•.••... 10.5 6.5 B.5 5.3 5.4; 5.7 6.7 5.8 
25 .•.•.....•••.•.•.....•..... 9.S 7.1 8.5 5.4 6.2 5.9 6.S 5.8 

26 ••••.•••••..••••••••••.•.•• 9.3' 6.6 5.7 5.2 5.7 6.9 7.0 w ........................... 8.5 8.4 5.7 6.1 5.9 7.5 6.8 
28 .........•.••.•........•... 8.6 8.7 5.7 6.0 6.4 7.3 7.2 
29 .•••••.. ' .........••....•... 8.5 7.4 6.9 5.8; 6.8 6.0 7.2 6.S 
30 ••••••••••••••••.•••...•••• B.1 7.7 7.0 5.6 6.1 5.7 6.8 6.9 
31. .......................... j •••••••• 7.9 5.l! 6.0 6.7 ........ ........ 

PESHTIGO RIVER AT HERMAN'S FARM, NEAR CRIVITZ, WIS. 

This station was established September 7, 1906, under the direc­
tion of D. W. 1Iead. It is located on Herman's farm, 41j2 miles west 
of Crivitz, Wis., in the northwest quarter of soo.26, T. 32 N., R. 19 E. 

The channel is straight for about 800 feet above the station and for 
300 feet below. The banks do not overflow. The bottom of the river 
is gravel and permanent, with one channel at all stages. The current 
is swift. 

Discharge measurements are made from a boat which is held in 
position by means of a rope stretched across the river. • 

The gage, which is read daily by Rose Herman, consists of two 
sootions. The bench mark is a copper nail in top of a pine stump 
50 feet from the water's edge and about 50 feet southeast of the gage; 
elevation, 731.70 feet above sea level and 19.82 feet above the datum 
of the gage. 

6 
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Discharge measurements of Peshtigo River at ]I,erman's farm, near Crivitz, 
Wis., in 1906. 

Date, Hydrographer. Width. Area of Gall'e Discharge. section. height. 

Feet. Bq. ft. Feet. Be •. ·ft. 
Sep'embM 7 ...... V. H, Reineking ...... 128 436 3.40 657 
October 27 ........ ........ do .... 130 

I 
463 4.20 1,020 

November 16 ...... ........ do .... ::::.::::: 125 380 3.20 562 

Daily gage height, in feet, of Peshtigo River at Herman's far,m near Crivitz, 
Wis., for 1906. 

Day. J Sept. J Oct. J Nov. J Dec. If Day. I Sept. I Oct. I Nov.j Dec. 

1 .............. ........ 8.0 8.7 4.2 17 . ............. 8.4 3.0 3.~ 3.3 
II .............. ........ Z.95 3.75 4.0 18 . ............. 3.45 3.05 3.5 3.3 
3 .............. ........ 2.3 3.5 3.9 19 . ............. 3.5 3.3 3.5 3.35 
4 .............. . .. .. .. ~ 3.25 3.4 3.9 20 .............. 3,4 3.5 3.45 3,4 
5 .............. ........ 3.0 3.4 3.8 21 . ............. 3.4 3.7 3.5 3.2 
6 .............. ........ 3.0 3.35 3.6 2'Z . ............. 3,4 3.8 3.3 3.2 
7 .............. 3.4 2.95 3.35 3.6 23 . ............. 3.45 3.8 3.3 3.25 
8 .............. 3.2 3.0 3.4 3.5 2"4 .............. 3.4 3.9 3.35 3,.15 
9 .............. .3.0 3.0 3.4 3.t) 25 . ............. 3,4 4.0 3.4 3.1 

10 .............. S.O 3.05 3.S 3.55 2'5 .............. 3.4 4.1 3.8 3.1 
11 .............. 3.0 2.S 3.5 3.5 27 . ............. 3.0 4.2, 4.0 3.05 
12 .............. 3.15 3.2 3.45 3.3 28 .............. 3.7 4.15 4.2 3.15 
13 .............. .3.2 3.05 3.4 3.35 29 .............. 3.35 4.2 4.3 3.1 
14 .............. 3.1 3.0 3.3 3.3 30 .............. 3.15 4.0 4.25 3.05 
15 . , ............ 3.1 3.0 3.25 3.3 31 .............. " ....... 3.9 . ....... 3.1 
16 .............. 3.B 3.0 3.2 3.3 

Daily gage height of Peshtigo R>iver at1 Herman's Farm, anvitz, Wisconsin 
for 1907'. 

--------~---,------~--- ~--~----~--~--.----

~,_I Jan·l Feb. I Mar.!APril.! May.! Jnne.j JUlY .. ! Aug.j Sept. I oct./ NOV.! Dee. , 
1. .... ......... 3.20 3.30 2'.90 4.60 4.70 3.W 3.85- 2.m 2.50 2.95 2.60 2.65 
2 .............. 3.10 
3 ............. 3.10 
4 .............. s:lo 

3.15 2.90 4.65 4.00 3.m 3.95 2.65 2.50 
3.20 2.9'5 4.50 4.00 3.W 3.70 2'.W 2.40 
3.30 3.00 4.55 4.80 3.70 3.00 :.l.60 2.50 

2.95 2.60 2.55 
Z.110 2.60 2.50 
2.W 2.60 2.50 

5 .............. 3.20 3.30 2.95 4.50 4.W 2'.70 3.25- 2.65' 2.50 ~.90 2.00 2.50 
6 .............. 3.10 3.45 3.00 4.35 4.00 3.00 3,.75 2.65 2.50 2.ID 2.60 2.50 

7 . ............. :UO 3.45 3.00 4.35 5.00 3.20 3.00 2.65 2.60 2.00 2.65 2.60 
B . ............. 3.05 3.25 2.90 4.20 5.10 3.50 3'.65 2.65 2.70 2.75 2.55 2.50 
9 ............. 2.75 

10 .............. 3.20 
3.20 2.95 4.20 5.15 3.3& 2.W 2.60 2.W 
3.05 3.00 4.00 4.10 4.25 3.15 2:60 21.30 

2.70 2.55 2.60 
2.m 2.50 2'.60 

11 ..... ......... 3.20 3.10 3.00 4:00 5.20 3.00 . 2.50 2.60 2.90 2.70 2.50 2.65 

12 . ............. 3.25 3.05 2.90 4.00 4.40 3.75 ' 2.45 2,.7Q 3.00 2.70 2.45 2.50 
13 .............. 3.30 3.05 2.30 3.95 4.30 4.45 2.30 2.65 3.10 2.7Q 2.60 2.45 
14 ............. 3.20 3.10 2.W 2.70 4.00 4.00 2,.30 2.60 3.05 2.7Q 2.25 2.40 
15 ... 3.25 3.10 2.75 3.30 5.65 4.00 2.20 2.55 3.00 2.75 2.25 2.50· 
16 .............. 3.30 3.15 2.85 3.50 ~.70 2.90 2'.30 2.55 2.95 2.8J 2.25 2.50 

17 .............. 3.30 3.10 2.30 2'.70 5.W 3.25 2.90 2.50 2.95 2.75 2.60 2.50 
18 ... 3.00 3.05 2.75 2.80 5.75 2'.50 2.85- 2.50 2.95 2.75 2.55 2.iiO 
19 .............. 3.00 3.05 3.00 2.30 5.60 21.00' 2.85 2.55 3.65 2.70 2.0& 2.50 
20 .............. 2.95 3.10 2.85 2.30 5.30 3.9S 2'.80 2.00 3.86 2.70 2.50 2.55 
21. ............. 3.10 3.00 3.00 2.80 4.90 4.00 2.75 2.65 4.00 2.65 2.60 2.45 

22 . ............. 3.00 3.00 3.05 2.85 5.10 3.50 2.70 2.70 3.95 2.60 2.65 2.55 
23 ......... 3.00 2.90 3.30 2.90 5.00 3.05 2.70 2.m 3.80 2.00 :.l.65 2.50 
24 .............. 3.10 2.90 3.50 3.00 4.65 3.00 2.70 2.70 3.65 2.60 2.60 2.45 
25 ............. 3.15 2.90 3.70 3.00 4.85 2.75 2.70 2.m 3.55 2.85 2.60 2.45 
26 .............. 3.15 2.90 3.95 3.00 4.55 2.75 2'.W 2.65 3.35 2.75 2·.60 2.45, 

27 .............. 3.20 
28 .............. 3.25 

3.00 3.90 3.00 4.30 2.70 Z.70 2.60 3.20 
2.90 4.40 3.2\) 4.25 3.00 2.7Q 2.00 3.05 

2.65 2.60 2.45 
2.60 2.60 2.50 

29 ............. 3.30 ..... 4.65 4.40 4.20 2.60 2.70 2.60 3.00 2.60 2.55 
30 .............. 3.30 ...... 4.80 4.70 4.05 2.60 2.60 2.55 2.95 2.00 2.55 
31 .............. 3.25 ..... 4.65 . ...... 4.00 . ..... 2.00 2.65 . ...... 2.60 . ...... ......... 
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Rating table for Peshtigo River at Herman's farm, near Crivitz, Wis., for :19U6. 

Galle DiSCharge.) 
Galle Diseharga·1 Galle ! Gage 

height. height. height. Discharge. height. Discharge. 

I ----
Feet. Sec.-ft. Felt. tJec.-jt. Feet. Sec,-ft. Feet. Sec.~ft. 

2.30 280 2.90 455 ~.40 645 3.90 870 
2.40 305 3.00 490 3.50 690 I 4.00 920 
2.50 330 

I 

3.10 525 

I 

3.60 

I 

735 4.10 970 
2.60 360 3.20 565 3,70 780 

II 
4.20 1.020: 

2.70 
j 

390 3.30 

I 
60" 3.8' 825 4.30 1,07~ 

2.80 420 

.. 
NOTIIl.-The above table is applicable only for opea-chahnel couchtlOns. It lsba~ed on three, 

discharge measurements made during 1906, and is well defiued between gage height. 3.2 feet and 
4.2 feet. 

Monthly discharge at Peshtigo River at Herman's farm, near Crivitz, Wis., 1906., 

Months. 

September (7-30) ............. .. 
October... .... ", ........ . 
November ......................... . 
December ......................... .. 

NOTIIl.-Values for 1906 are good. 

Discharge in second-feet. 

Maximum. Minimum. Mean. 

780 
1,020 
1,070 
1,020 

'WATER POWERS. 

490 
280 
565 
508 

601 
646 
710 
653 

The following report is based on an accurate survey of the river eX­
tending from the Peshtigo to the head of Taylor's Rapids in S€ction 
10, Township 35, Range 17 E., a distance of 81.7 miles. For this 
entire distance, accurate spirit levels were run, and the adjacent to­
pography was taken by the transit and stadia during the fan of 1906, 
The elevation of the center of the Ohicago and Northwestern Rail­
way bridge over Peshtigo Riv€r at Peshtigo, as given by the chief en­
gineer 'of that road, was accepted and used as the datum of the entire 
survey.' 

Belovv' Peshtigo the river has a very meandering course, the last 
few miles being in a marsh. The entire fall in this stretch of 12 
miles is only 9.2 feet. 

Peshtigo Dam.-The first opportunity for a dam is at Peshtigo 
just above the Wisconsin and Michigan railroad bridge, where the 
Peshtigo Lumber Oompany have installed a timber dam 200 feet long 
which has a head of 10 to 11 feet. The secretary of the company is 
H. J.Upham. This dam was first erected in 1839 and is in need of 
repair. 

1 D. H. Dugan was the chief of the field party on this work . 

. ' 
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The company are now perfecting plans for a new masonry dam to 
replace present structure which shall have a crest of equal height but 

. with provision for 10 inches of splash boards. The present turbine 
installation of 1,390 h. p. furnishes power for a saw mill but the 
company plans to greatly increase this installation soon. This com­
pany have 525 auxiliary steam power. 

The Peshtigo Flour Mill Oompany, owned by A. Brietzkreuts, 
takes water power from this dam to the extent of 50 h. p. 

Potato Rapids.-The Peshtigo dam backs the water nearly to Po­
tato Rapids 6 miles above (by river). These rapids are located in 
Sees. 27 and 22, Township 31 North, Range 22 East, and include a 
fall of 10 feet in limestone within a distance of a mile. The banks 
are sand and clay and high enough to develop even a greater head 
than 10 feet. As the Wisconsin and Michigan Railroad parallels the 
left bank at this point, this power would have transportation facili­
ties from the start while the proximity of the cities of Peshtigo and 
Marinette would seem to insure a ready market for the power. 

Hasting's Rapids.-In the 11.4 miles between the head of Potato 
Rapids and the foot of Hasting's Rapids the river has a uniform 
fall of only one foot per mile. But in Section 30, TO,wnship 31 
North, Range 21 East, are. located Hasting's Rapids comprising a 
fall of 5 feet in about one-half a mile. The banks are sufficiently high 
in the N. E. % of Section 31, Township 31 North, Range 21 East, 
to build a dam of 10 or more feet. Such a dam would be about 300 
feet long and would back the water to some small rapids known as 
Anderson's about 5lh miles above this dam site. 

By building an embankment on the left bank this dam site could 
probably be made to develop a head of 15 feet. 

In the 14,5 miles betwen Hasting's Rapids and the Orivitz dam 
the river has a uniform fall of only 1.7 feet per mile. 

Crivitz Dam.-This dam is located at Orivitz near the railroad sta­
tion of Ellis Junction. The Orivitz Pulp and Paper Oompany have 
constructed here a timber dam 200 feet long with a wing dam 600 
feet long on the right bank. The dam develops a head which varies 
between 18 and 20 feet and is in a good state of repair. The instal­
lation consists in 3 34-inch, 1 22-inch, 1 19-inch, and 1 pair of 27-
inch turbines rated at about 800 h. p. under an 18 foot head. The 
topography is such as to prevent increasing the present head of this 
dam .. The officers of the company are S. Duquaine, President;. F. 

'. 
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F i~ . 1. J OH NSO)."S FALLS. PESHTIGO RI VER. 
(40 fect developable) 

Fig. 2. HIGH FALLS. PESHTIGO RIVER. 
(GO feet developable) 
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A. Eberlein, Vice President; H. S. Duquaine, Treasurer; F. E. 
Lucke, Secretary and Manager. 

The mill has a capacity of 2'5 tons of paper per day. It is reached 
by a A'>ide track from the Ohicago, Milwaukee and. St. Paul Railway. 

Upper and Lower Sandstone Rapids.-These abrupt rapids of 7 
and 17 feet, respectively, are located in: the south half of Section 24, 
Township 32 North, Range 19 East, the two rapids being about one­
half mile apart. The rapids are caused by the change of the character 
of the rock, from the hard crystalline rocks which underly the remain-' 
der of the river valley above the point to the soft Potsdam sandstone 
below the rapids. 

Near the foot of the lower falls the left bank rises quite abruptly 
to a height of 80 or more feet above the river but the right bank is 
only about 20 feet high. By building the dam near the head of the 
lower rapids and conducting the water in a canal for a distance ot 
1,200 feet on the left bank a head of about 40 feet could possibly be' 
developed. This would create a large pond and back the water to the 
next dam site 3 miles above. 

Spring and Seymou1' Rapids.-Above Section 22, Township 32 
North, Range 19 East, the river has almost without exception high, 
rocky banks affording numerous dam sites. Spring Rapids is the 
local name given to a long stretch of rapids located in the S. W. 1,4 
of Section 15 and the S. E. 1M of Section 1~, Township 32 North, 
Range 19 East, including a total fall of 15 feet in a distance of a mile. 
Seymour Rapids includes a fall of 18 feet in a distance of 200 feet 
and located in the S. E. % of Section 9. Both of these rapids could 
be developed by a single dam in the, N. E. 114 of Section 22, Township 
32 North, Range 19 East. A dam about 500 feet long would develop 
a total head of about 40 feet and back the water nearly to Johnson's 
Falls. 

Johnson's Falls.-These rapids include a fall of 30 feet oecurring 
in the crystalline rocks, all in a distance of 4,000 feet" located in N. 
E. % Section 6 and N. W. % Section 5, Township 32 N ortli, Range 
19 East, and the S. W. % Section 32, Township 33 North, Ral}ge 19 
East. In this short distance the river changes its direction' from due 
north to east, hemmed in by high banks on both sides. A view of 
these falls is shown in Fig. 1, Plate X. 

High Falls.-Three miles (by river) above Johnson's Falls are 
located High Falls which comprise a total fall of 40 feet, 30 feet of 
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which occurs in a distance of only 400 feet, all located in the N. W. 

1;.4 of Section 1, Township 32 North, Range 18 East. A vimv of 

these Falls is shown in Fig. 2, Plate X. A charter for a dam at this 

location was granted to Hieronymus Zech by chapter 261, laws of 

1899, but no work of contsruction has yet been attempted. During 
the fall of 1906 the owners of Johnson and High Falls, F. H. J ossyln 

and associates, caused ari accurate detail survey to be made of both 

rapids and the region between to determine the best way of developing 
these rapids: 1 

. Several alternative plans for the development of this fall have been 

studied, and it has been shown that dams at Johnson and High Falls 

can be made to develop heads of 40 and 60 feet, respeetively at a 
reasonable price. 

As the drainage area above these rapids is approximately 576 square 
miles, an ordinary low water flow of about 600 cubic feet per second 
would be equivalent to 2',600 and 4,000 theoretical h. p., respectively. 

. The survey also shows that it is entirely feasible to build a 20 
foot dam near the south line of Section 36, Township 33 North, 

Range 18 East,. above both rapids, and by means of a canal about 2Y2 
miles long, running eastward near the quarter line, of Sections 31 

and 32 and south to a point opposite the foot of Johnson's falls, de­

liver the water at a total head of 110 feet. The route of the canal 

would include a natural depression partly occupied by three lakes. 
On the basis of a low water flow as given above, this fall should 

produce about 7,300 theoretical h. p. 
: This power would probably be conducted electrically to the cities 

of :Menominee and Marinette . 
. Caldron FaUs:~These falls have a total fall of 55 feet ill a dis­

tance of about 800 feet, the largest single concentration of fallon 

the river. They are located in the NE. 1/4 of Section 10, Township 

33 . N O1"th, Range 18 East. A small logging dam has been erected at 
the head of these rapids by the owners, the Peshtigo Lumber Com­

pany. The left bank is high but the right bank will allow the in­

creasing of the present head only 20 feet.. This would create a head 
of about 75 feet. The drainage area of the river above this dam 
site is approximately 440 square miles. The above impr ovement 

would cover up Breakwater Rapids in Section 6 and develop tbe fall 

1 This survey was under the charge of D. Vi', Mead. 
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Fi g. 2. LO\YER PART OF CALDRON FALLS, PESHTIG O RIVER. 
Combi ned head 75 feet. 
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to a point near the foot of Roaring Rapids. A VIew of Caldron 
:Falls is shown in Plate XI. 

Roaring Rapids.-These rapids e).."tend continuously for a dis­
tance of 2.8 miles in which distance the ri,er falls a total of 150 feet . 
.A much more detailed survey will be required to determine the best 
way of developing this fall of 150 feet but it seems probable that 
two or even three dams will be required. 

A good location which would develop the lower 50 feet would be 
near the east line of Section 36, Township 34 North, Range 18 East, 
at a point where the water has an elevation of 980 feet. 

Farm Dam.-This logging dam is located in the SE. % Section 
22, Township 34 N or1:h, Range 17 East. As at present constructed 
is high enough to give a head of 12 feet but at the time of the sur­
vey the head was only 5 feet. The banks are in rock and rise on 
either side to a height of 40 feet above t~e present crest of the dam. 
To develop this increased head a dam about 700 feet long would be 
required but this would give a total head, including 10 feet just 
below the dam, of 60 feet. It would back the water to Taylor 
Rapids and would cover up Wilson Rapids, Skinner's Rapids, and 
Camp Seven Rapids. It would back the water up in Otter and 
Red Rivers and create a very large reservoir. 

Wilson Rapids.-These rapids include a fall of 7 feet in 500 feet 
located 2.9 miles above Farm Dam in the NW. 1.4 Section 1~, Town­
ship 34 North, Range 17 East. 

Skinner's and Camp Rapids.-These rapids which comprise falls 
of 6 and 72 feet, respectively, may be considered as one rapids, as 
they are seJparated by only 1,000 feet. They are located in the 
NE. 1.4 of Section 35 and the SE. S'ection 26, Township 35 North, 
Range 17 East. 

Taylor Rapids.-Including Strong Falls, Taylor Rapids includes 
a fall of 36 feet located in the NE. 1,4 Section 15 and south half of 
Sec. 10, T. 35 N., R. 17 E. The Wisconsin and Michigan Railroad 
crosses the river at about the middle of the rapids. A dam could be 
built at the head of Strong Falls which would develop the entire 
falloi 36 ieet and even more. 

The Upper Rive1'.-No survey was made of the 46. miles between 
Taylor Rapids and North Crandon but the railroad elevation of the 
latter point shows that the river has a fall of 393 feet in this dis­
tance, or 8.40 feet per mile. While the gradient is much less than 
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in the 47 miles below Taylor Falls, it is still sufficient to insure many 
dam sites which must prove a valuable resource when the settlement 
of this region gives rise to a demand for power. 

An approximate estimate ot water powers on Peshtigo River. 

No. Location. 

Peshtigo Dam ................. . 
Potato Rapids ................. . 

3 Hastings Rapids .............. . 

<I Crivitz Dam.... . ............ . 
5 Sandstone Rapids ............. . 
6 Spring and Seymour Rapids .. . 

J ohnsons Falls. . . . .. .. ... . .... . 
8 High Falls. . . . . .. . ............ . 
9 Caldron .Falls .................. . 

10 Boaring Rapid.s ............. . 

11 Farm Dam .................... . 

12 Taylor Rapids ................. . 

Total ........... , ........ . 

Appoximate 
estimated 

horse power. 
Remarks. DeveloJOable 

head. 

---------------1----
Theoretical. 

1,390 

1,400 

1,200 

3,800 

2,SOO 
2,700 

2,500 
3,700 

3.700 

7,000 

2,500 

1.200 

33,890 

Turbines now installed. 
Sec. 27 and 2~, T. 81 N., R. 22 

E. Clay banke. 
N.E )4,sec.31,T.31N.,R. 

21 E. 
SOO h. p. of turbines installed. 
The rapids include 21 feet. 
The.e rapids are 15 and IS 

feet. 
Likely to be developed 800n. 
Likely to be developed soon. 
Likely to be devoloped soon. 
Locat~cl in see. 36, T. 34 N., 

R.lSE. 
Located in sec. 22 T. 34 N., 

R. 17 E. 
Located in sec. 10, T. 35 N., 

B. 17 E, 

10.~ 

11 

10 

18 

40 

40 

40 

60 
75 

150 

60 

40 

554.5 

The above horse power has been computed on alow water run-off of leu. ft. per second per 
sq. mile of drainage area. 

The importance of the Peshtigo river as a power producer is empha­
sized by the above table, for it will be seen that its estimated horse 
power slightly exceeds the total turbine installation on the Lower Fox 
between Lake Winnebago and Green Bay. 
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OCONTO RIVER. 

GENERAL CONDITIO~S. 

Oconto River rises in a number of small lakes and swamps in the 
plateau region, at an elevation of about 1,530 feet above the sea. In 
its length of 87 miles it descends 945 feet. In the upper 35 miles 
of its course the river flows over the crystalline rocks, and. here is 
found about two-thirds of its total fall. Upon leaving the crystalline 
rocks the river flows nearly due south for 20 miles over the Cam­
brian sandstones. At Underhill it turns abruptly and flows nearly 
due east, crossing the "Lower Magnesian" and "Trenton" limestones 
and joining Lake Michigan near Oconto. The profile of the river 
is shown in the fOllowing table: 

Profile of Oconto River, Wisconsin, from its mouth to Wabena.1 

--~------------------------,---------~----------------

I Distance. I Descen~ between 
Eleva· pomts. 

tion ~ __ _ 

N°··I Station. I above \ From Bet:;veen sea leve!'j Ttl ~er 
mouth. pomts. 0 a . mIle. 

I ---I Mil... I Mi"-.. ) Feet. Fe.t. I Feet. 

1 Chicago & North western Railway 
bridge, Oconto ........................... 2 581 .......... .......... 

2 Chicago, Milwaukee and St. Paul Rail· 
way bridge, Oconto .................... 7 5 590 9 1.8 

II Stiles ........................................ 13 6 614 24 4.0 
4 Underhill ................................... 33 ~ 770 156 7.8 
5 Surlngs ...................................... 44 n 791 21 1.9 
Q One mile south of mountain ............ ro 16 916 125 7.S 
7 Two miles north of mountain ....... .... 63 3 941 25 8.3 
8 Wabena ..................................... 87 24 1,528 585 24.3 

1 Authority: Nos. 1 and 4-8, Chicago and Northwestern Railway; Nos. 2 and 3, Chi­
cago, Milwaukee and St. Paul Railway. 

The most important powers are found in the last 33 miles of its­
course, in which distance the river descends 190 feet. 
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'W ATER POWERS. 

STILES. 

The first dam above the mouth of the Oconto River is located at 
Stiles, in sec. 34, T. 28 N., R. 20 E., where a dam 400 feet long, 
with ll-foot head, furnishes power for saw and pulp mills owned 
by the Anson Eldred Company. This company has installed tur­
bines of 500 horsepower. It is reported that by constructing a dike 
about 450 feet long the head could be increased to 18 feet. 

OCONTO :B'ALLS. 

The most important concentration of fall on the river, about 100 
feet, occurs in the "Lower :lVIagnesian" limestone at Oconto Falls, in 
Sec. 25, T. 2'8 N., R. 19 E. A dam owned by tJhe Falls Manufac­
turing Company has a head of 37 feet and supplies power for a large 
paper and pulp mill. The company has installed turbines rated. at 
1,370 horsepower,besides 400 steam horsepower. About a quarter 
of a mile farther up is located a dam of 19-foot head, which furnishes 
power for a large pulp mill, belonging to the Union Manufacturing 
Company. S'even turbines rated at 940 horsepower are installed. 
These run twenty-four hours every day except Sunday. Only half a 
mile below the Falls Manufacturing Company's dam are some im­
portant rapids, where an excellent power is available. It.is esti­
mated jjhat a dam 250 feet long would develop a head of nearly 40 
feet. This power is owned by E. A. Edmonds, who has a charter 
for a dam at this point with a head of 27.5 feet. The Ohicago and 
Northwestern railway furnishes excellent shipping facilities at all 
the Oconto Falls powers described above. 

PULCIFER DAM. 

The last dam used for power purposes is located in Sec. 6, T. 27 
N., R. 18 E., and furnishes power for a gristmill. It is also used 

for logging purposes. 

MISCELLANEOUS POWERS. 

The following table· gives the location and extent of the most im­
portant developed and undeveloped water powers on the Oconto 

River: 
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Water powers on Oconto River. 

No.1' Location. 

-'-1 ~EVELOPBD POWERS. 

1 Stiles, sec. Si, T. 38 N., R. 20 E .......... .. 
2 Oconto Fall., sec. 25, 1'.28 N., R. 19 E .... . 
S Oconto Falb, sec. ~6, T. 28 N . .J,. R. 19 E .... . 
4 Pulcifer, sec. 6, T. 27 N., it. 18 ~ ' ....••... 
5 Sec. 25, T. 31 N .. R. 16E. , .................. .. 
6 Sec. 4, 'I" 31 N., R. 16 EO' ................ .. 
7 Sec. 23. T. 33 N., R. 16 E .................. .. 
8 Sec. 30, T. 38 N., R. 17 E ................... .. 
9 Sec. 5, T. 33 N., R. 16 E ................... .. 

10 lOec. I, T. 33 N., R. 15E .................. .. 
11 Sec. 11. T. 32 N., R. 16 E ................... .. 
12 !:lec. 34, T. 33 N., R. 16 E ................. .. 
13 Sec. 30, T. 38 N:, R.16 E. .................. .. 
14 SM. 27, T. 38 N., R. 15 E .................. .. 
15 Sec. 18, T. 31 N., :::l:. 17 E. .................. .. 
16 Sec. 38. T. 32 N., R. 17 E. .................. .. 
17 Sec. 21, T 32 N., R. 17 E ................... .. 
18 Sec. 23. T. 30 N., R. 16 E ................... ",I 
19 Sec. 16, T. 30 N., R. 16 E....... .. ........ . 

UNDEVELOPED POWERS. 

21 Oconto Fall., .ee. 31, T. 28 N., R 20 E .... .. 
22 Sec. 34, T. 28 N., R.1S E ................. . 
23 Se" 23, T. 31 N., R. 16 E ................... . 

Estimated 
head.a 

Feet, 

11 
37 
19 
12 
12 
10 
10 
12 
10 
]0 
10 
10 
10 
12 
10 
10 
10 
10 

6 

12 
40 
15 
20 

H.P. 
installed. 

500 
1.370 

, 940 
45 

............ 

............ \ 

.......... . 

20 ) Oconto, sec. 28, T. 28 N., R. 21 E .... ' ...... I 

--~------------

Use. 

Saw and pulp mill. 
Paper and pulp mill. 
Pulp Mill. 

91 

Flouring mill and driving 
Driving OIily. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

a The fi, st four heads are reported by owners; the remainder are estimated by Mr. W. A. 
Holt, of the Holt Lnmber Co., Oconto. 

No discharge measurements on this river were made until J'une, 
1906, at the following described stations: 

OCONTO RIVER AT GILLETT, WIS. 

This station was established June 7, 1906. It IS located at the 
liighway bridge about 21;2 miles south of Gillett, Wis. 

The channel is straight for about 200 feet ahove and 300 feet 
below the st~tion. Both banks are low but do not overflow. The 
bed of the stream is gravel and is permanent. The current is swift. 
,Old pier foundations at both banks may affect the flow somewhat. 

A standard chain gage, which was read during 1906 by Samuel 
Gilbertson and Hattie Gilbertson, is fastened to the lower side of the 
bridge; length of chain, 24.82 feet. The reference point is the top 
of downstream board guard rail 59 feet from the initial point; eleva­
tion, 17.75 feet above gage datum. 
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Discharge measurements of Oconto Rriver at Gillett, Wis., in 1906 and 1907. 

Date. 

1906. 

June 7 ........... .. 
June 29 

1907. 
April 10 ......... .. 
June 24 ......... .. 
July 22 _ ........ .. 
Aulltust 26 ... .. 
August 26 ...... . 
October 11 ..... .. 
November 8 .... .. 
December 13 ..... . 

Hydrographer.. j 

M. S. Brennan, I 

·~.~."::r~o~:: "1 
G. A. Gray ........ i 

. :::::::~~ ::::::::::1 

........ do .......... 1 

::::::::~~:: .::. ::::1 
.... .... do .. , ...... : 

I 

Width. 

Feet. 
81 
77 

72 
.,6 
61 
55 
55 
55 
50 
58 

Are~ of 
section. 

Sq. ft. 
359 
339 

354 
327 
283 
246 
246 
2M 
26~ 
311 

Mean 
velocity. 

Ft. per.ec. 
2 58 
2.14 

2.66 
2.01 
1.43 
1.28 
1.28 
1.29 
1.49 
1.07 

Gag .. 
height. 

Feet. 
5.95' 
5.72 

6.1 
5.67 
5,2 
5.0 
4.9 
5.0 
5.15 
6.1 

Discharge. 

Sec.-ft. 
926 
727 

1940 
685 
421 
329 
326 
3U 
405 
334 

1 These discharges checked by a second measurement. 
December 13 measurement made under half frozen and half open conditions. 
Velocity obtained by floating ice. 

Discharge measurements under ice Of Oconto River at Gillett, Wis., for 1907. 

----------

Date. Hydrographer. 

------I-----~---

1900. I 

January 17 ........ II G. A. Gray ...... . 
February 10....... ...... do ........... . 
F'ebruary 10....... ...... do ........... . 
March 9 ........... 1 ...... 110 .......... .. 

Width. 

58 
70 
70 
70 

Area Mean heilltht. Dis. Av. tho Depth I \ Gal<e I \ \ 
of. sec- v!'lo- W Ii ter I charge of ice. of 
tlon. Clty. sur. I snow. 

i~1 F~~~erl Feet·lsec..tt.f-l~ 
233 
243 
243 
246 

1.33 
1.SJ' 
1.38 
1.65 

6.3 
0.5 
0.5 

6.75 

310 
333 
335 
411 

1.2 
1.6 
1.6 
1.9 

.15 

.9 

.9 

.1 

Record of thickne.ss of ice at Gillett, winter 1907-8. 
1908. Feet. 

Dec. 17. River closed. 
Dec. 24. Average thickness of ice........................................................... .6 
Dec. 31. Average thickness of ice ............................................ ,.............. .7 
Jan. 8. Average thickness of ice........................................................... 1.0 
Jan. 14. Average thickness of ice ........................................................... 1.0 
Jan. 23. Average thickness of ice ........................................................... 1.3 
Feb. 1. Average thickness of ice ........................................................... 1.3 
Feb. 10. Average thickness of ice........................................................... 1.6 
Feb. 29. Average thickness of ice ........................................................... 1.8 
Mar. 5. Average thickness of ice ........................................................... 1.7 
Mar. 11. Average thickness of ice ........................................................... 1.8 
Mar. 21. Average thickness of ice ........................................................... 1.4 
Mar. 25. River opened. 
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. Daily gage height, in feet, of Oconto River at Gillett, Wis., for 1906. 

Day. 

1. ........................... . 
2' .••....••••..•.....•.••••••••• 
3 ............................. . 
4 .•••••...•••••.•.............. 
5 ............................. . 

6 ............................. . 
7 ............................ . 
8: ............................ . 
g ••.••••..•••••••••.•.•••••• .. 

10 ............................. . 

11. ............................ . 
12 ............................. . 
13 ............................. . 
!l4 ..••••••..••••.•.•.....••..•.• 
15 ............................. . 

16 ............................ . 
!I7 .••........................••• 
18 ............................. . 
19 ............................. . 
20 .........................•. 

21. ............................ . 
22 ...........................••. 
23 .................•.•.........• 
24 ............................. . 
25 ............................. . 

26 •••.•••..••....••......•....•• 
'n ... ....... , ................... . 
28 .............•..............•. 
29 ............................. . 
00 .....••....•.............•.•.. 
31. .............•..•...•.••..••. 

1 Frozen. 

Juue. 

5.95 
6.0 
6.15 
6.1 

5.95 
5.9 
6.21 
6.15, 
5.6 

5.65 
5.6 
5.6 
s.a 
5.4 

5.7 
6.0 
6.0 
6.2' 
5.85 

5.75 
5.65, 
5.75 
5.75 
5.65 

July. 

5.4 
5.5 
5.7 
6.15 
5.75 

6.0 
6.0 
5.8 
5.75 
5.6 

5.6 
5.6 
5.5 
5.1 
5.2 

5.11 
5.8 
5.0 
4.95 
5.0 

5.0 
5.5 
5.0 
4.9 
4.85 

4.8 
4.75 
4.75 
4.4 
4.7 
4.7 

Aug. 

4.75 
4.7 
4.75 
4.75, 
4.11 

4.25 
4.85 
4.9 
4.8 
5.1 

5.4 
5.7 
5.3 
5.3 
5.3 

.5.4 
5.3 
4.8 
4.5 
5.2 

5.2 
5.2 
5.9 
5.6 
8.8 

6.0 
6.3 
6.2 
6.1 
5'.9 
5.6 

Sept. 

5.15 
5.15 
5.7 
(J.7 
5.5 

5.6 
5.6 
5.0 
5.2 
5.25 

5.3 
5.25 
5.2 
5.65 
4.9 

6.15 
5.S 
5.8 
5.9 
6.0 

6.0 
5.1 
5.3 
5.5 
5.5 

5.5 
5.5 
5.4 
5.05 
5.0 

Oct. 

5.1 
5.4 
5.2 
5.21 
4.9 

5.1 
5.4 
5.4 
5'.1 
5.2 

5.0 
5.3 
0.15 
4.3 
5.35 

5.3 
5.3 
5.3 
5.8 
6.0 

6.1 
6.0 
6.2 
6.15 
5.9 

6.1 
6.4 
6.4 
6.7 
6.3 
6.1 

Nov. 

6.06 
6.0 
5.9 
5.8 
5.8 

Dec. 

6.7 
6.7 
6.ll 
6.15 
6.95 

5.85 5.6 
5.7 6.1 
5.& 7.2S 
5.8 7.5 
5.7 7.85 

4.6 S.3 
5.7 9.1 
5.4 7.8 
1i.7 7.4 
5.5 7.35 

5.5 6'.8 
5.95 7.7 
5.9 8.1 
6.2 9.0 
6.2 9.1 

6.35 ..• (1) •• 
6.3 
6.25 
6.15 
5.7 

'1.05 
7.3 
7.35 
7.3 
7.2 

Mean daily gage heignt, in teet, of Oconto River at Gillett, Wis., tor 1907. 

Day. I MCh.] APril] May.l June.] JUlY.] Aug.jsept·1 oct.] NOV.] Dec. 

1. ........................... ....... 
2' ............................ ...... 
3 ............................ ....... 
4 ............................ ....... 
6 ............................ ...... 

6 ...... ,1- •••••••••••••••• ,' •• , ....... 
7 ............................ ...... 
8 ............................ ....... 
9 ............................ ....... 

10 ............................ ....... 

11. ........................... ....... 
12 ............................ ....... 
13 ............................ ....... 
14 ............................ ....... 
15 ............................ ....... 

16 ............................ ....... 
17 ............................ ....... 
IS ............................ ....... 
19 ............................ ....... 
20 ............................ ....... 

21 ............................ ....... 
22 ............................ (1) 
2'3 ............................ 6.9 
24 ............................ 6.6 
25 ............................ 7.5 

26 ••••••.•.••..••...••••.•.••• 7.5 
27 ............................ 7.5 
28 ............................ 7.75 
29 ............................ 7.35 
3() ............................ 7.25 
:n ............................ 7.1 

Dec. 6, rIver full of Ice. 
1 Frozen. 

7.1 6.3 7.3 
7.2 7.1 4.45 
6.1 6.5 4.1 
6.5 6.7 5.5 
6.75 6.5 5.0 

6.7 5.!) 5.1 
6.55 6.85 4.8 
6.9 6.2 5.1 
6.8 7.3 4.5 
6.1 5.S 7.1 

6.6 7.2 5.0 
6.3 7.45 5.2 
6.0 5.7 6.1 
6.6 6.1 6.2 
6.1 7.4 6.4 

5.6 6.2 5.!) 
5.85 7.5 5.'7 
6.5 6.2 6.0 
6.2', 7.1 5.!) 
6.25 7.4 5.1 

6.1 6.75 6.2 
7.1 6.5 7.S5 
6.1 7.0 6.25 
6.5 7.4 5.65 
5.45 5.9 5.5 

6.0 8.0 6.5 
6.3 5.45 7.3 
6.4 5.0 7.4 
7.5 4.8 4.6 
6.1 4.7 I.1i 
6.3 4.8 ....... 

6.65 5.05 4.!) 5.8 6.0 5.0 
5.5 5.1 4.9 5.85 5.2 5.4 
5.6 5.25 4.8 5.8 5.0 5.1 
5.7 5.0 4.7 5.7 5.2 5.2 
5.2 4.9 4.5 5.7 5.2 6.1 

5.1 5.6 4.9 5.4 5.2 6.5 
5.1 5.5 4.8 5.65 5.2 5.8 
4.9 5.0 4.8 4.& 5.15 5.3. 
5.3 4.5 5.0 5.3 5.2 5.2 
4.8 4.5 5.1 5.2 5.1 5.3 

4.65 4.6 5.5 5.0 5.15 5.7 
6.0 4.6 5.4 5.06 5.2 5.9 
7.0 4.3 5.5 5.5 5.1 6.3 
4.5 4.35 5.7 5.3 4.7 6.6 
5.9 4.4 5.6 5.lIi 4.7 7.2 

'5.0 5.2 5.5 5.0 5.1 7.0 
5.0 4.3 5.4 5.3 5.2 7.15 
6.05 4.75 5.55 5.0 5.4 (1) 
5.0 4.65 5.2 5.2 5.4 ....... 
5.3 4.6 6.35 5.3 5.9 ....... 
5.45 4.7 6.5 5.3 5.4 ....... 
5.2 4.85 6.& 5.25 5.6 ....... 
5.2 4.3 6.8 4.95 5.6 ....... 
5.1 4.9 7.0 5.05 5.45 ....... 
5.0 4.6 6.15 5.15 5.4 ....... 
5.2 4.7 6.1 5.1 5.4 ....... 
5.2 . 4.& 5.9 5.2 5.4 ....... 
5.1 4.8 6.0 5.0 5.4 ....... 
5.0 5.0 6.0 5.11 5.3 ....... 
;;.1 5.05 6.~ 5.1 5.2 ....... 
5.1 5.0 . ...... 5.15 . .... ....... 
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OCONTO RIVER .AT STILES, WIS. 

This station was established April 20, 1906, but was discontinued 

June 6, 1906, as the dam immediately above the station seriously 
modified the flow. 

Dicharge measurements of Oconto River at Stiles, Wis., in 1906. 

Date. Hydrographer. . Area of GaA"8 Dis. 
WIdth. section. height. charge. 

---------
Fe~t. Sq. ft. Feet. Sec.·ft. 

April 20....... ff orton and Brennan.... . . . . .. . . . . .. . ..... . 
June6 ......... M. s. lIrennan ................... _ .......... . 

119 
120 

517 
250 

4.74 
8.71 

2,510 
988 

Daily gage height, in feet, of Oconto River at Stiles, Wis., tor 1906. 

Day. j Apr. 1 May. 

1 .......................... . 
Z •••...•••...•.•.••..•..•••• 
3 .......................... . 
4 •.••.•..•..••.•.•.••..••••• 
it ................ ' .......... . 
6 •..•••••..........••....•.• 
7 ....•..•..•...............• 
S •.............••...•....... 
!f ••••.•..•..••.•••.•••••.•.• 

]0 •.......•••....•..•••••.••• 
11 .......................... . 
12 ..................•• 00. ',0'. 

13 .......................... . 
H .......................... . 
15 •.•..•......•.....••.••.... 
16 .......................... . 

4.0 
8.8 
3.6 
S.8 
3.3 
4.5 
2.8 
4.5 
4.2 
4.2 
4.1 
4.4 
4.7 
3.4 
4.4 
4.2 

June. IJ Day. /. Apr. j May. 1 June. 
--------

3.0 
2.4 
3.2 
2.5 
2.7 
'lUi 

17 ...................•..•...• 
18 .........•.............•.•. 
19 .......................... . 
20 ................. 4.9 
21 .... ...... ....... 4.8 
22 .......... ....... 4.7 
23 .. ...... ......... 4.4 
24 .. .....•.. •...••• 4.6 
25 .......... ....... 4.6 
26 ••.... ..•••...••• 4.8 
27 ...... ........... 4.6 
28 •... ....•........ 4.3 
29 ................. 3.8 
30 .............. ... 3.S 
31 •.....•.•.....••..••.••.•.. 

3.8 
4.0 
4.4 
2.6 
4.0 
4.1 
4.0 
4.1 
3.3 
3.7 
2.8 
8.3 
2.3 
3.1 
3.3 
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WOLF RIVER SYSTEM. 

GENERAL CONDITIONS. 

W oli River rIses in a number of lakes about 25 miles south of 
the :Michigan boundary and flows in a general southerly direction, 
entering upper Fox River at a point about 10 miles west of Lake 
Winnebago. Though nominally a branch of Fox River, it is in 
reality the master stream, having over three times the discharge. 
Wolf River receives all its important tributaries from the west and 
at points relatively near its mouth. It has been elsewhere noted 
(p. 64) that there is much evidence that the river formerly ran west 
md joined Mississippi River through the present Wisconsin River 
Valley between Portage and Prairie du Chien. 

In the upper half of its course Wolf River has formed its bed in 
the pre-Cambrian crystalline rocks, and in this distance the descent 
of the river is very rapid. At the Chicago and Northwestern rail­
way crossing, 2 miles west of Lenox, the river has an elevation of 
1,562 feet above the sea. In the 80 miles between this point and 
Shawano the river descends 774 feet, or 9.7 feet per mile. This 
steep gradient causes many rapids and falls. Plate XIII gives views 
of the dam and rap~ds at the Dells of the Wolf. Lumbering dams 
have been maintained in the upper river at the following points:1 

Sec. 9, T. 33 N., R. 12 E.; Lilly dam, Sec. 34, T. 33 N., R. 13 
E.; Sec. 10, T. 31 N., R. 14 E.; Sec. 25, T. 31 N., R. 14 E., and at 
several other places lower down. In the 40 miles above Shawano 
small undeveloped powers of 10 to 15 feet head are of frequent oc­
currence. 

Shawano, the head of navigation on the river, and county seat of 
Shawano County, has a population of 2,000. A dam is located at 

.. Wisconsin Geological Survey maps. 
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this point, with a head of 12 feet, and is used to grind wood pulp. 
Shawano also marks the point of transition from the pre-Oambrian to 
the Oambrian sandstone. It is at this point that the river crosses 
the old coast line of Lake Michigan and enters the region of red clay. 
Below Shawano the stream is sluggish, its descent being only about 
42 feet to Lake Winnebago, a distance of about 80 miles. The banks 
are low, and in high water the surrounding fiats are all covered, the 
river sometimes expanding at time of heavy freshets to several miles 
in width. For obvious reasons there can be no water powers in this 
lower region. 

The profile of Wolf River for 160 miles of its course is shown in 
the following table: 

Profile ot Wolt River, Wisconsin, trom mouth to near Lenox. 

Station. 

Winneconne... .... ... . ......... . 
New London .................... .. 
Rhi:i.wano ..................... , ... . 
Lenox .......................... . 

Distance 
from month. 

Miles. 

.. .... 33 .... · 
80 

160 

Elevation 
above sea 

level. 

Feet. 
74604 
7!9.5 
788.0 

1,562.5 

Anthority: 

United States Engineers. 

I Chicago and !i!orthwestern Railway 
Do. 
Do. 

-------------------------------

RUN-OFF. 

The following tables showing gage-height observations and dis­
charge measurements at Winneconne and near Northport, on Wolf 
River, are from data published by the United States Geological Sur­
vey: 

Discharge 1neasurements ot Wolt River Winneconne, Wis., in 1903. 

Date. 

January 5'.... ........... . .. .. 
January 24' .................... .. 
February 20 ................... .. 
March 24 ........................ . 
April 15 ....................... .. 
May 11 .......................... . 
June20 ..................... . 

, River frozen. 

Hydrographer. 

L. R. Stockman ................... .. 
do .................... .. 
do .................. .. 
do .................... .. 

~~ :::::.:.:.:.::::::::::::::\ 

Gage 
heighth. 

Feet. 
5.50 
5.30 
5.00 
6.60 
6.90 
6.70 
6.40 

Discharge. 

Second-feet. 
904 

1,436 
1,285 
9,998 
3,808 
3,537 
3.194 
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Mean daily gage height, in feet, of Wolf River at Winnecone, Wis., January 
1 to July 25, 1909. 

Day. Jan. Feb. Mar. Apr. May. June. July. 

1 ............................... 5.50 5.30 4.m 7.10 6.00 7.00 6.10 
II .............................. 6.50. 5.30 4.m 7.20 6.M 7.00 0.10 s .............................. 5.50 5.30: 4.m 7.20 6.70 7.00 6.10 , .............................. 5.50 5.00 4.m 7.10 6.M 6.00 6.10 
6 .............................. 5.50 5.20 4.m 7.10 6.00 6.m 0.10 

6 .............................. 5.50 5.20 4.90 7.10 0.65 6.m 6.10 
7 .............................. 5.50 5.20 4.90 7.05 0.70 0.65 0.20 
8 .............................. 5.50 5.20 4.90 6.90 6:70 6.80 6.20 
II ........................ · ...... 5.50 5.20 4.90 6.m 6.70 o.m 6.20 

10 .............................. 5.50 5.10 5.00 0.95 6.70 6.m 0.30 

11 .............................. 5.50 D.W 5.00 7.10 0.81 6.70 6.30 
Ill ••...•..••.••.••...•••••••••.. 5.50 5.10 5.10 7.00 6.80 6.70 6.30 
18 .............................. 5.50 5.10. 5.25 7.00 6.m 6.00 6.30 
14. .............................. 5.50 5.10 5.30 0.90 6.80 6.00 6.80 
15 .............................. 5.50 5.00 5.00 o.m 0.8) 6.00 6.30 

16 ............................... 5.50 5.00 5.70 6.81} 6.m d.5() 6.30 
17 .............................. 5.50 5.00 5.10 6.90 0.8:) 6.50 6.30 18 ............................. , 5.40 5.00 5.90 0.10 6.m 0.40 6.40 1\ll .............................. 5.40 5.00 . 0.00 6.8) o.m 6.45 6.40 20 .............................. 5.40 5.00 6.20 0.75 0.80 6.40 6.40 

21 ....... : ...................... 5.40 4.90 6.30 0.70 6.m 6.40 o.m. lIlI .............................. 5.40 4.00 6.40 0.1ll 6.1ll 6.40 0.30 
23 •••..••..••••...••...•.•.•••.. 5.40 4.90 6.50 6.1ll 6.80 6.30 6.20 
1M .............................. 5.40 4.90 0.00 0.1ll 0.85 6.30 0.20 26 .............................. 5.40 4.90 6.70 6.m 0.90 6.20 6.10 

25 .............................. 5.40 4.1ll 6.m 8.m 6.00 8.20 2fT ••• ••••• 0.0 ••••• 0.0 '0 •••. '.0.0. 5.80 4.m 6.90 0.70 7.05 11.10 

:::::::::::::::::::::::::::::::j 5.30 4.m 6.90 6.70 6.90 6.10 
5.30 6.90 6.M 7.00 6.10 30 .•••••••••••••••••••••.••••.•• 5.00 7.00 6.60 7.00 6.10 31 ...... ; ........................ 5.30 7.10 7.00 .......... .......... 

Discharge measurements of Wolf River near Northport, Wis., in 1905. 

Date. Hydrographer. Width. Area of Mean I Gage JDiSCharge. • ection. velocity • height. 

Feet. Square Feet per Feet. Second· 
feet. .econd. teet. 

AprilS ............ F.W.Hanna ....... 182 2,642 2.64 7.03 6,965 
May 22 ........ ... E. E. Clapp ........ 171 2,198 1.8 4.85 3,964 
June17 ........... M. S. Brennan ..... 151 2,553 1.97 6,42 5,032 
July 15 ........ .. ...... do ............ 176 2.300 1.69 5.06 3,885 
Angost16 .......... ...... do ............ 176 2,053 1.26 3.01 2,S94 
September 22 ...... F. W. Hanna ...... 172 1,978 1.41 3.6 2,781 

7 
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Mean daily gage height, in teet ot Wolt River near Northport, Wis., AprH If 
to December 30, 1905. 

Day. I April. j May. J Juue. ) July. I Aug. I Sept. I Oat. I Nov. I Dec. 

1. ...... ·· .............. ·· .. 1· .. ··· .. B.W 6.00 3.30 2.00 1.60 1.55 1.80 1.70 
2 ................................... 3.60 5.00 3.00 2.80 2.40' LW 1.40 1.00 
3 ................................... :J.80 5.00 3.W 2.20 21.00 1.35 1.50 1.40 
4 ................................... 4.00 4.00 3.00 2.10 2.20 1.30 1.00 1.50 
6 ............. , ............. ........ 4.20 ~.OO 3.m 2.30 3.10 1.15 1.70 1.00 

6 ........................... 6.90 4.40 5.60 :l.30 2.20 3.401 1.10 1.95 1.75 
7 ........................... 6'.8:) 4.6,~ S.W 4.301 2.W 3.601 .00 2.10 1.80 
S ........................... 6.70 4.80 5.30 4.60 2.00 3.30' .85 2.30 1.00 
9 ........................... 6.6) 4.80 5.80 4.60 3.30 3.40 .70 2.50 2.10 

10 ........................... 6.50 5.01:) v.sa 4.00 4.00 3.00 .65 2.70 2.00 

11 ........................... 6'.40 5.00 5.80 5.00 3.50 3.80 .60 2.60 1.90 
12 ........................... 6.30 5.20 5.00 5.20 3.60 3.50 .50 .\l.W 1.95 
13 ........................... 6.10 5.60 6.10 5.10 !l.60 2.80 .35 2.30 1.80 
14 ........................... 6.00 5.80 6.40 5.10 3.00 2.50 .10 2.20 1.00 
15 .......... · ................. 5.80 5.60 6.W 4.90 3.00 2.70 .25 2.10 1.40 

16 ........................... 5.00 5.50 6.60 4.20 3.50 2.90 .40 1.8G 1.20 
17 ........................... 5.50 5.30 6.50 4.60 3.50 Z.80 .75 1.50 1.20 
18 .................... · .. ···· 5.20 5.30. B.W 4.30 3.30 s.qo .00 1.W 1.10 
19 .......... , ....... ······ .. ·· 5.20 5.20 6.40 4.80 3.20 3.40 1.15 1.30 1.00 
20 ............. , ........ ·· ... 4.90 5.00 6.20 4.00 3.00 . ....... 1.50 1.20 1.00 

2:1 ........................... ~.80 4.m 6.00 4.45 2.80 2.00 2.20 1.10 1.00 
2'2 ........................... 4.801 4.60 5.80 4.20 2.40 2.80 . 2.00 1.00 1.00 
23 ........................... 4.3() 4.60 5.60 4.10 2.50 3.70 2.00 .GO .90 
214 ........................... 4.10 4.80 5.30 4.00 2.30 3.60 3.20 .80 .00 
25 ........................... 4.00 5.00 5.10 3.30 2.00 :l.40 3.40 .00 .75· 

26 ............. , ............. 3 .. 80 5.00 4.70 3.60 1.80 3.25 3.30 .40 .60, 
27 ............................ 0.60 4.60 41.40 Z.80 1.60 3.10 3.20 .20 .50, 
28 ........................... 3.50 ~.30 <Ii. 00 2.50 1.W 2.90 3.00 .60 .ro, 
29 ................. · .......... 3.50 5.W 3.80 2.80 1.20 2.7'5 2.10 .80 .40 
80 ........................... 3.40 5.60 3.50 2.20 1.10 2.35 2.30 1.00 .40 
31. ............ , ............. ....... 5.80 ........ 2.00 1.00 ....... 2.00 . ....... ........ 

WOLF RIVER AT DARROW'S BRIDGE, NEAH SHAWANO, WIS • 

. A station was established April 21, 1906, at Darrow's bridge, 
about 2 miles south of Shawano, and was discontinued June 6, 1906, 
as the dam above modified the flow. 

A measurement was made April 21, 1906, by Horton and Bren­
nan, with the following results: 

Width, 188 feet; area, 1,350 square feet; gage height, 5.87 feet; discharge 3,890 second­
teet. 
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Fig. 1. TWIN FALLS. PESHT1GO RIVER. 

rig. 2. DAM AT SHAWANO, WOLF RIVER. 
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Daily gage height, in feet, of Wolf River at Darrow's bridge, near ShawanQ. 
Wis., for 1906. 

Day. I Apr. I May. June. Day. I Apr. May. j June. 

1 ................. .......... 4.7' 4.8 17 .. ........... ... .......... 4.8 
2 ................. .......... 4.7 4.3 18 .•....•••........ •••..••..• ,1.1 
3 ................. .......... 4.5 19 ....................... L... 4.1 
4 .... ............. .......... 4.0 3.8 20 .............................................. . 
5 ................. .......... 4 .. 8 21 ................. 6,1 4,2 
6 o ••••••• ; •••••••••••••••••••••••••••••••••••••• 22 ................. .......... 3.6 
7 ................. .......... 4.6 23 ...... ........... 5.4 3.9 
S ................. .......... 4.7 24 ................. 5.3: 3.8 ......... . 
~ ..... :........... .......... 4.3 l!O ................. 5.0 4.2 ........ .. 

10 ................. .......... 4.6 26 ................. 4,7 4,2 ......... . 
11 ................. .......... 8.5 27 ................. 4.7 .................. .. 
12 ................. .......... 4.2 28 ................. 4.6 3.6 
13 .............................................. .. 29 ................. .......... 5.2 
14 ................. .......... 4.8 . 30 ................. 4.& 5.!) 
15 ...... .... ....... . ......... 4.8 31 ................. .......... 4.3 
16 ................. .......... 4.7 ........ .. 

WOLF RIVER AT WHITE HOUSE BRIDGE, NEAR SHAWANO, WIS. 

This station was established June 6, 1906. It is located at the 
"White House" highway bridge, about 3Y2 miles north of Shawano, 
Wis. 

The channel is straight for about 200 feet above and 500 feet 
below the station. Both banks are of medium height and do not 
overflow. The bed of the stream is gravel and is permanent. There 
is one channel at all stages. The current is medium sM'ift. This 
station may be affected by back water from the dam about 4 miles 
below. 

A standard chain gage, which is read daily by Albert Utke, is 
fastened to the guard rail on the upstream side of the bridge; length 
of chain, 16.25 feet. The reference point is the center of gage pul­
ley; elevation, 16.07 feet above gage datum. 

Discharge measurements of Wolf River near Shawano, Wis., in 1906. 

Date. Hydrographer. Width. Ar~a of Gal!"e Dis-
section. height. charge. 

Feet. Sq. It. Feet. Sec·-ft. 
June 6 ............. M. S. Brennan ..... , ............ 136 767 6.90 1,970 
June SO ............ ........ do .............. .. .... 132 629 5.00 590 

The above station proved unsatisfactory so a new station was .estab­
lished at Keshena. 
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Daily gage height, in feet, of Wolf River near Shawano, Wis., for 1906. 

____ D_a_y_. ____ c..1 June. I July. I Ang. I Sept. I Oct. Nov. I Dec. 

1. •.•.•.•.•••.................. 
2 ••••••.••••••••.•••••......•.• 
S •••••.••...................... 
4 .••••........•..•............. 
6 ............................. . 

6 ••..•....••••••..•.•.......•.. 
7 ...•.......................... 
S ............................. . 
9 ............................. . 

10 .••••.....•••...•....•.•.•••• 

11 ••••...•.•.......•.•.......... 
12 .•..•••.•..•...••......•.....• 
13 ............................. . 
14 ............................. . 
15 .............................. . 

16 ............................ . 
17 ............................. . 
18 ............................. . 
19 ............................. . 
:ro ............................ . 

21 •••..•.•.•••.•...•.•.....••... 
22 ••.••••••••••••••....•.•.•.••. 
:2'3 •••••••••••••••••••••••••••••• 
24 ••.••••..•.•...•.•.•.•...•••.. 
25 .•............................ 

26 ...•........•................. 
27 ••.••..•.•••.•••••.•••••••... 

~:::::::::::~::::::::::::::::::. 
so ............................. . 
31. ............................ . 

1 Frozen. 

......... .......... 6.5 
6.8 6.3 
8.2 6.4 
7.6 6.2 

6.9 7.6 

7.4 7.4 6.2, 
7.7 7.3 6dli 
7.9 6.Q 
7.7 7.1 5.9 
7.7 6.4 6.0 

7.1 6.5 6.7 
6.9 6.4 
7.0 6.8 6.2 
6.5 6.9 6.2 
6.8 6.0 

6.6 6.5 6.0 
6.6 6.3 6:.5 
6.5 6.0 6.3 
6.7 6.2 
6.5 5.8 6.0 

6.9 6.3 5.9 
7.21 6.0 
6.8 6.4 6.3 

6.1 (1.21 
6.0 5.7 6.0 

6.7 6.1 
6.6 6.2 6.7 
6.5 6.2 6.4 
6.4 7.21 
5.8 5.8 6.2 

6.0 5.8 

Kl~SHENA, WIS. 

6.5 

6.5 
1>.6 
6.4 

6.2 
6.1 
.5.9 

6.0 

6.4 
6.4 
6.21 
!l.1 
6.3 

7.0 
6.6 
6.6 
6.4 

6.3 
6.4 

6.1 
6.2 

6.1 
6.0 
5.9 
5.8 

5.8 
5.1'1 
5.9 

6.8 7.7 
6.7 ..• (1) •• 
6.6 

6.0 ..................•• 
6.1 6.2: 

6.0 

6.3 
0.1 
6.1 

6.4 
6.8 
6.5 
6.1 
6.4 

6.4 ................... . 
6.4 6.2 
6.0 5.9 

6.6 
6.1 6.3 

6.1 6.3 
6.0 6.6 
6.3 ................... . 
6.3 6.7 
6.9 7.2 

7.0 
6.5 7.3 
6.3 7'.3 
6.6 7.2 
6.9 ................... . 

6.7 8.1 
6.7 8.1 .........• 

7.4 ......... . 
6.7 7.6 ......... . 
6.5 7.1 ....... '" 
6.6 .................. .. 

This station was established May 9, 1907. The station is situated 
8 miles north of Shawano, Wis., at a small town called Keshena. It 
is located on a highway bridge 50 rods southwest of the Green Bay 
agency office on the Menominee reservation. 

Th~ general direction of the channel is straight for 2,000 feet 
above station and also 200 feet below. The water moves slowly. 
The average width at ordinary stage is 120 feet broken by one small 
pier. 

(Looking down stream) the right bank is high and wooded and 
will not overflow. The left bank is low and during high stages of 
river is liable to overflow. The bed is composed of stone and gravel 
and does not shift. There is one channel at all stages. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is directly over left 
abutment of bridge on downstream side. It is marked by black 

paint. 
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The Dells of Wolf River. 
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A staff gage, which was read by Adam Neff during 1907, is 
fastened to left end of bridge on downstream side. The gage is 
made of a pine board 8.5 feet long. Feet and tenths of feet are 
painted on the gage with black paint. The gage is referred to fol­
lowing bench marks: 

(1) (Looking down stream.) Cross on a post at end of fence at 
left end of bridge on down stream side of road is 9.38 feet above 
zero of gage. 

(2) Cross on a stump at left end of bridge on down stream side 
of road about 3 rods N·. E. of bridge is 6.54 feet above zero of 
the gage. 

(3) Crogs on a telephone pole ten rods N. E. of bridge at end of 
road crossing the bridge is 9.04 feet above zero of gage. 

Mean daily gafJe height in feet, Of Wolf. River at Keshena, Wis., for 1907. 

, I 
Day. Aug. Sept. Oct. Nov. Dec. I May. i Juue. July. 

-------- ----~------~-----~------~----~-----~----~----~~----

1................... 2.85 
2................... 8.35 
3................... 1.4 
4. .................. ~.85 
5....... ............ 2.4 

6................... 2.55 
7................... Z.65 
8................... 2.8 
9 ...................... (1).. .~.55 

10................... 3.00 1.0 

11 ................. .. 
12 ................. .. 
18 .................. . 
14 .................. . 
15 ................. .. 

16 ................. .. 
17 ................. .. 
18. ................. . 
19 .................. . 
20 ................. .. 

21 .................. . 
22 .................. . 
28 .................. . 
24 ................. .. 
25 ............... , •.. 

26 ................. .. 
27 ................. .. 
28 .................. . 
ro .................. . 
ro ................. .. 
31. ................ .. 

3.32 
3.7 
1.77 
8.75 
4.22 

4.45 
4.65 
4.35 
4.75 
8.7 

3.85 
3.8 
3.55 
3.5 
8.45 

3.4 
3.05 
3.45 
3.3 
3.1.; 
2.9 

1 Station established. 

<'.0 
2.25 
1.9 
1.6 
1.9 

1.8, 
1.45 
2.2 
1.7 
1.6 

1.8 
2.0 
1.85 
1.7 
1.9 

2.2 
1.55-
1.7 
1.55 
1.65 

1.95 
2'.25 
1.85 
Z.05 
1.5 

2.6 
1.95 
2:.5 
2.75 
1.1 

2.5.5 
1.15 
1.25 
1.4 
8.05 

2.9) 
1.0 
3.2: 
1.15 
2'.9 

1.15 
.2.5 
2'.3.5 
1.15 
2.55 

1.4 
2.7 
1.15 
2.55 
1.0 
2.8 

1.4 
1.6 
1.15 
'l.il 
2.1 

1.6 
1.7'5 
1.45 
1.5 
1.5 

1.55 
1.9 
1.8 
1.&5 
1.85 

1.85 
1.75 
1.95 
1.85 
l.45 

2.0 
2.0 
1.8 
1.45 
1.2 

U)5 
~.35 
1.8 
1.9 
1.1 
2.2 

1.15 
1.8 
1.4 
2.25 
1.2 

2.35 
2.35 
1.3 
3.1 
3.25 

2.6 
2.4 
2,.15 
1.9 
1.7 

).8 
1.8 
1.8 
2.8 
4.215 

4.8 
3'.65 
3.25 
3.05 
2.5 

2.4 
2.3 
2.15' 
2.1 
1.75 

1.7 
1.6 
1.8 
2.&5 
1.95 

2.2 
1.95 
2.0 
1.9 
1.9 

1.95 
1.9 
1.85 
1.8 
1.8 

1.8 
1.8 
1.75 
1.7 
1.7 

1.7 
1.65 
1.80 
1.55 
1.7 

1.7 
1.65 
1.65 
1.7 
1.6 
1.6 

1.6 
1.6 
1.65 
1.8 
1.8 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.65 
1.65 
1.65 
1.55' 

1.5 
1.6 
1.65 
1.6 
1.6 

1.85 
1.9 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
2.65 
2.4 
2.2 

2.2 
2.2 
2.2 
2.25 
2.2 

1.95 
1.85 
2.25 
2.5 
2.55 

2.55 
2.7 
3.0 
2.95 
2.95 

3.35 
3.4 
3.4 
3.4 
3.45 

3.4 
3.45 
3.4 
3.4 
3.5 
3.65 
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The following discharge measurements at Keshena were made in 
1907: 

The drainage area about Keshena is 794 square miles. 

1907. Hydrographer. Width. Area of Mean Gage height. Discharge section. velocity. 

---
Feet. Sq.jt. Ft. pel".ec. Feel. t;ec.·ft. 

Jnne 22 G. A.Gray .......... 105 308 2'.10 1.81 
Jnly 20 ...... d,. .......... lu4 4Bl S.H 3.32 
Aug. 2' ...... do .. ,. 107 277 1.99 2.05 
Oct. 12 ...... do ...... :::::::: 109 320 2.2< 1.9U 
Nov. 8 ...... do .. 109 885 254 2.5 
Deo. 14 ...... do ... ::::::::::: 109 368 '1.68 2.5 

December 14 measurement made under half frpzen and half open conditions. 
Velocity obtained by floating Ice. 

666 
1,~91 

568 
737 

1009 
694 

Discharge mea,~llrements under ice Wolf River at Keshena, Wis. 

l~idth.\otrSe"~. \ ~~~~ 1~~;'lcr~:~el!rj~~.1 D~th 
1 _1"::'11~1~11_1_ = Date. Hydrographer. 

Feet. Sq, ft. F~~~~r Feet. Sec·.ft.1 

1908. G. A. Gray ········1 101 r 200 11.7'5 1
3' 25

1 
509 11.5 \ January IS...... do ..... ...... 103 217 1.77 3.05 385 1.7 

February S...... do ......... ... 103, 2111' 2.05 3.2 Iii29 1.9 
March' 7..... .... ...... do ............ lOS: j/jjlj" 2.04 &.2 !i23 r.lI 

Record of thickness of ice at Keshena. 

.8 
15 

.5 

.5 

Jan. 18. River closed. Feet 
Jan. 21. Average thickness of ice........................................................... 1.2 

~~b·. 2~: !;:~::: i~l~~~:~: g~ l~: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: U 
Feb. 11. Average thickness of ice........................................................... 1.4. 
Feb. 18. Average thickness of ice........................................................... 1.4 
Feb. 25. Average thickness of ice........................................................... 1.4 
Mar. 3. Average thickness of ice............................. .............................. 1.4 
Mar. 10. Average thickness of ice ........................................................... 1.7 
Mar. 17. Average thickness of ice ........................................................... 1.3 
Mar. 21. Average thickness of ice ... ........................................................ 1.2 

Note: Ice went out March 29. 

LITTLE WOLF RIVER. 

Little Wolf River is one of the largest branches of Wolf River. 
It has a drainage area cf 475 square miles. Like all the streams in 
this region the river has its greatest fall in the upper third of its 
length, but even in its lower third there is sUfficient fall to insure 
important water powers. Recent surveys by Mr. D. W. Mead Sihow 
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that the river has a fall of 62 feet in the sixteen miles above its 
mouth, distributed as shown in the following profile: 

Description of station. Distance 
from month. 

Mile •• 

North 01 river. .... ............ .................... .... ..... ....... ........ 0 
Phillips' Bridge.... .. .. .. .... .... .. .. .. .. .... ......... ...... ....... ..... 2 
Ostander Bridge .................................... : ...................... I 3.3 
Royalton Bridge................................... ....................... 6.0 
Month of Sonth Branch...... .... ........ .................... .• ........... 9.0 
Little Wolf Dam, below ................................................ , 9.6 

Do above.... ................. ......... .................... 11.6 
Lower Manawa Bridge . . ........................................................... .. 
Manawa Bridge, below........ .. .... .... .... .... .... .... .... ... ......... 11.3 

Do above ......................... ~ ........................ , 11.3 
Symco Dam, below......... ................. ....... . ............ ......... 16.3 

NOTE.·- These elevation. are only approximately referred to sea level. 

WATER POWERS. 

Elevation 
above the 

sea. 

Feet. 
748.0 
751.5 
762.0 
773.5 
779.2 
783.0 
790.5 
793.0 
796.0 
806.8 
820.8 

Phillips.-Surveys have shown that a head of 20 feet can be ob­
tained at Phillips which for a ten hour day should give about 850 
horsepower. A measurement of the river 'here shows a low water 
flow of 215 cubic feet per second. This dam would use aU the avail­
able fall between Phillips and Royalton. 

Royalton.-The banks are sufficiently high at Royalton to allow of 
an 18-foot dam, although this would drown out the' present power 
at Little Wolf. An eighteen foot head would develop on a 10 hour 
day basis about 750 horsepower. 

Manawa.-At present a dam at Manawa develops a head of about 
11 feet. As there is a fall of about 14 feet in the five miles above 
Manawa it seems probable that this dam could be raised to at 1east 
15 feet. 

A statement of other powers on this river will be found in the fol­
lowing table: 

TRIBUTARIES OF WOLF RIVER. 

The lower part of the Wolf River drainage area is more thickly 
settled than the upper, and as a result the tributaries which OClcUpy 
this lower portiJ)n are rather fully developed. This is especially 
true of Embarrass, Little Wolf, and Waupaca rivers. 
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WATER POWERS. 

The following table shows the water powers on Wolf River and its 
tributaries: 

Water on Wolf River ana its tributal1ies. 

Location and stream. 

Manawa, sec 15, T. 23 N., R. 13 E., Little 
Wolf River. 

Littlewolf. sec. 34, T. 23 N , R. 13 E., Lit­
tle Wolf River. 

Scandinavia, south branch Little Wolf 
River. 

Owner and use. 

Little Wolf River Lumber Co., 
grist, lumber electric light. 

Booth & Smith, grist, lumber. elec­
tric light. 

Henry Peterson, feed mill ......... .. 

Sec. 22, T. 23 N .. R. 11 E., south branch of J. 1. Wralstatt, feed milL ......... . 
Little Wolf Hiver. 

Phlox, sec. 26, T. 30 N., R. 12 E. Red J. Kaufman, saw and planing mill. 
River. 

Mount Morris, sec. 16, T. 19 N , R. 11 E., Wm. Kemp, gristmilL ............ , 
Rattlesnake Creek. 

Witt"nberg, Sec. 10, T. 27 N., R. 11 E., Viking Lumber Co., sawmill ....... 
Embarrass River. 

North branch of Embarrass River ....... 
Sec. 7, T. '~6 N .• R. 13 E .• Embarrass River 
EmbarraHFl, sec. 5, T. 25 N., R. 15 E., ,b;m-

barrass River. 
Sec. 23. T. 26 N., R.13 E .. middle branch 

of Embarrass River. 

N. M. Edwards, sawmill .......... . 
N. M. Edwards, undeveloped ..... .. 
Decker & Beedle, lumber and plan· 

ing mill. 
Theo. Boettner, flouring mill. ...... 

Sec. 15, T. 27 N., R. 15 E., north branch Seiber & Dumke, sawmill .......... . 
of Embarrass River. 

8e~i ~~J~r~~~'R~~e~~ E., north branch 
Pilla, sec. 9, T. 26 N., R. 14 E, Embar­

rasfo!. River. 
Sec. 9, T. 27 N., R. 12 E., middle branch 

of Embarrass River. 
Waupaca, sec. 32, T. 22 N., R. 12 E., 

Cry.tal River. 

L. A. Weikel, saw, planing, and 
feed mill. 

Grosskopt, saw and planing mill ... 

Buckstall' Lumber Co., power house 
burned. 

Waupaca woolen mills ............ .. 

Waupaca, sec. 20, T. 22 N., R, 12 E., A. G. Nelson, planing and grist 
Waupaca River. mill. 

City of Waupaca, Waupaca River ....... I EJectric Light Co ................. .. 

She~~;;,' ~~~: is:T: 22 'N:, 'R','ii :E:; w:~.:,.~ R~o~"k:~PH~ot: 'it~'~~i;'g ;;-iiL: :::: \ 
paca Rlver. 

Weyauwega. sec. 4, T. 21 N., R. 13 E. 'I Weed Gunnard, flour, planing, and 
Waupaca River. electric light.. I 

Waupaca, Waupaca River ............... C. Gurines, brick manufacture ..... ! 
Amherst, Sprinl< Creek... ... .... .... .... N. Howard, feem mill ............... \ 
Rural, sac. 10, T. 21 N., R. 11 E" Arbor J. A~hmun, flouring and "aw mill .. 

Creek. 
Gresham. sec. 3, T. 27 N., R. 11 E., Red A. G. Schmidt, sawmill ........... .. 

River. 
Sec. 6, T. 27 N., R.15 E .. Red River .... .. 
Sec. 19. T. 27 N., R. 14 E., Red River .... . 
Sec. 18, T. 28 N., R. 14 E .. Red River ... .. 
Sec. 15, T. 26 N., R. 10 E .. Little Wolf 

River. 
Sec. 7, T. 25 !II., R. 11 E., Little Wolf 

River. 

Undeveloped ........................ . 
.... do .............................. .. 
.. do .............................. .. 

Little Wolf River Lumber Co., log­
ging. 
.. do ............................ .. 

Sec. 5, T. 24 N., R. 1a E., Little Wolf .... do ............................... . 
River. 

Sec. 9. T. 33 N .. R.12 E . .:. Wolf River .... .. 
Sec. 34. T. 33 N., R.13, JO;., Wolf River .. .. 

U sed for logging... ..... .. ........ . 
.... do .............. _ ............... . 

Sec. 10, T. 31 N., R. 14 E., Wolf River .. .. 
Sec. 25, T. 31 N., R. 14 E., Wolf River .. .. 

.... do ... , .......................... . 

.... do .............................. .. 

Head. H.P. 

----
Feet. 

10 390 

9 60 

8 23 

9 50 

14 75 

12 44 

12 75 

13 50 
20 .. 
8 115 

9 200 

13 192 

16 116 

13 60 

10 .......... 
8 35 

6>i 65 

18 200 
15 

'''ioo 
.... 

7 

10 480 

8 50 
10 20 
9 96 

11 100 

.......... .......... 

.......... .......... 

7 ° 
7 0 

7 ° 
. ......... . .... 
.......... . .......... 
.......... . ......... 
.......... . ........ 

• 
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WISCONSIN RIVER SYSTEM. 

TOPOGRAPHY AND DRAINAGE. 

Because of its length, its great drainage area, and its central loca­
tion Wisconsin River is preeminently the main river of the State. 

Like the Flambeau, the headwaters of Wisconsin River are found 
iu au intricate network of lakes and swamps occupying the flat pla­
teau region near .the northern boundary. Its extreme source is found 

. ir. Lake Vieux Desert, a body of water of about 10 square miles on the 
line separating the northern peninsula of Michigan from Wisconsin, 
at about 1,650 feet above sea level. The general course of the river 
for the first 300 miles is south. At a point near Portage it turns 
abruptly westward, and in the next 100 miles flows nearly west, 
joining :Mississippi River at Prairie du Chien, only 40 miles from 
the southern boundary of the State. 

Because of its long traverse from the extreme northern to the 
extreme southwestern part of Wisconsin the topography of the basin in­
cludes nearly every form found in the State. Like the upper Chip­
pewa Valley, the northern half is a densely wooded region of hard 
and soft timber except where cleared for farming. The woods grad­
ually give way to a semi-prairie region with a gently undulating sur­
:face, but with occasional decided ridges both of rock and glacial 
ongm. A very striking surface feature toward the southern part is 
found in the "Baraboo quartzite" ranges, which have an elevation 
of from 400 to 700 feet above the surrounding country. These 
ranges comprise two main ridges from 4 to 6 miles apart, extending 
nearly east and west in the section of country west of Portage for 
about 25 miles, but uniting and ending abruptly on the west side of 
the valley, near Portage. The angle of the river at this point seems 
due to its effort to secure a passage around this rock barrier. 
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The drainage basin includes 12,280 square miles, with an average 
width of 50 miles and a length of about 22'5 miles. The apportion­
ment of this drainage area among the several tributaries of ,Viscon­
sin River is shown in the following table: 

Distances and drainage areas ot Wisconsin River. 

Distance. 
---------River.l 

Fro~ 
course. 

lJ£iles. 
,Pelican, above mouth ................................... .. .......... . 
Pelican, mouth ........................................... 00 
Tomahawk ................................................ 85 
Prairie ...................................................... 113 
Rib, above mouth ........................ ,' .......................... .. 
Rib, mouth ................................................ 136 
Eiau Claire ................................................. 138 
Eau Pleine, above mouth ............................................ . 
Eau Pleine, mouth ...................................... 158 
Little Euu Pleine ........................................ 100 
Plover ...................................................... 181 
Yellow, above mouth ......................................... . 
Yellow, mouth .. :......................................... 248 
L,emonweir ................................................. 2'59 
Baraboo ................................................... ;;'fJ2 
Above mouth of Kickapoo, river................... ..... 380' 
Mouth of Kickapoo river ............................................ . 
Mouth of Wisconsin river .............................. 407 

Between 
stations. 

Mile •. 
00 
() 

25 
28 
23 

0 
Z 

ro 
() 

8 
18 
64 
0 

11 
33 
97 
() 

18 

Drainage 
area 

above 
station. 

Sq. miles. 
94() 

1,202 
2,111 
2,697 
3,192 
3,6()O 

4,114 
4,268 
4,645. 
5,006 
5,300 
6,448 
7,!3,O4 
8,172 
9,095 

11,387 
lZ,159 
12,280 

-------------------~ 

1 Station is at mouth of river unless otherwise stated, from lOth census. 

Through a portion of the city of Portage and southward, t!he l'lver 
can hardly be said to have an eastern divide. Fox River approaches 
within 11/2 miles of the Wisconsin at this point, only a low marsh 
intervening. Even this marsh has a slope of about 3 feet toward 
Fox River. At the present time levees at this and other points pre­
vent the 'Wisconsin at times of high water from overflowing into 
Fox River. These levees for a distance of several miles compel the 
riv.er to flow along, the contour instead of in the direction of maxi­
mum slope. The reasons for this and other peculiarities of its val­
ley are interestingly discussed in Geology bf Wisconin; (vol. 3): 

"It is evident that such an uncertain divide as this can not have 
formed one of the original pel'lllanent features of' the drainage of 
the region, but as the dispositi.on of the surface soil is due to glacial 
action, modified by subsequent erosion and transportation, this may 
be fairly attributed to such a cause. The rampart of limestone which 
compels the lower 'Wisconsin to flow west does not stop south of 
Portage, but continues east and north, although less prominent, form-
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ing an eastern barrier to the flow of the 'Volf River. The course of 
the upper Fox to Lake Winnebago is sluggish, consisting largely of 
marshes and lake-like expansions. On account of the depression of the 
-divide at Portage, the continuation of the southern barrier northeast, 
the small slope of the upper Fox, the large trough of the Wisconsin be­
low Portage, which it is unable to occupy, while above the river is 
.more nearly in proportion to its channel of drainage, and finally the 
evidently modern outlet for the Wolf and the upper Fox through the 
lower Fox-the conclusion is reasonable, if not inevitable, that at one 
time the Lake Winnebago system drained southwest into the Missis­
sippi and the Wolf was the true continuation of the Wisconsin above 
Portage, while the present upper Wisconsin was merely a tributary 
-of the main stream." 

LAKE ELEVATORS AND RESERVOIR SITES. 

Attention has elsewhere been called (p. 11) to the opportunity of 
increasing the low-water flow of the northern rivers by the construc­
tion of dams near the headwaters for use as reservoirs. The oppor­
tunity for such ·a system on Wisconsin River is especially good, be­
cause the ownership 6f the lands to be flooded is in the handSi of a 
<lomparatively few corporations and a beginning has alr,eady beem. 
made. For example, a well-built dam at the foot of the Tomahawk 
<lhain of lakes, which impounds water covering many square miles 
of reservoir, has been used for several years to regulate tlhe stage 
of the river for the mills below the mouth of the Tomahawk. In 
scores of cases the dams are already constructed for logging pur­
poses and need only to be kept in repair to be of service for power 
Tegulation when they are no longer needed for their original pur­
pose, as will soon be the case. 

It has been proposed to build or maintain dams at the -following 
points: Lake Vieux Desert, Sec. 17, T. 42 N., R. 11 E.; Twin 
Lakes, Sec. 19, T. 41 N., R. 11 E.; Eagle Lakes, Sec. 31, T. 40 
N., R. 10 E.; Sugarcamp Lakes, Sec. 17, T. 39 N., R. 9 E.; Buck­
ataban Lakes, Sec. 24, T. 41 N., R. 9 E., Little St. Germain Lake, 
Sec. 2, T. 39 N., R. S E.; Big St. Germain Lake, Sec. lS, T. 39 
N., R. SE. 

At many if not most of the larger lakes near t)he headwaters, log­
ging companies have long maintained dams, which some. day will 
serve the double purpose of reservoirs and sources of power. A list 
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. of some of these lakes, together with their elevation above the sela, as 
determined by United States engineers" is given in the follo"\ving 
table: 

Lakes at headwaters tributary to Wisconsin River. 

Name of lake. At headwaters of-
Elevation 
ahove sea 

level. 

Feet. 

Engle................... Eagle River ............................................... . 1,53'2.0 
1,583.0 
1,583.5 
1,592.2 
1,592.2 
1,592.2 
1,592.2 
1,592.2 
1,592.3 
1,592.2 
1,500.0 
1,562.2 
1,500.4 
1,500.4 
1,558.4 
1,542.9 

Catfish ................. i .... do ...................................................... . 
Cranberry ............. [ .... do ..................................................... .. 
Long ................... I'''' do ..................................................... .. 
Planting Ground ..... ! .... do ..................................................... .. 
Fish.................. do ..................................................... .. 
Medicine.............. do ..................................................... .. 
Stone ................. . do ..................................................... .. 
Dog ................... . do 
Big ................... .. do ...................................................... . 
Pelican ............... . Pelican River ............................................ . 
T'omahawk ........... . Tomuhawk River ........................................ . 
Island ............... .. .., do ...................................................... . 
Keawasogan ......... . do ...................................................... . 
Mud ................... . do ...................................................... . 
Squirrel. ............ .. do ....................................................... . 

The following table gives dimensions and other data of eight 
reservoir sites surveyed by United States engineers as an aid to navi­
gation on Mississippi River: 

Proposed United States Government reservoirs on Wisconsin River . 

Location. Maximum dimengions. Reservoir. 
.,,; 

~S 
co 
~ 

-", ... 
-.." Dam. Dike. 

<ll 

~~ -:;; 
Name. 0-

.~ 
.. 

~ 
0" 

ci ." ... ..:j ..; ..<:i ..; ... 
:3 

., -<ll. 

'" 
-"l on .d " 0 c "'~'" ,; '" I>"'~ '" '" '" ... 

~ 
.. c ~~·tri ~ '" " '" '" 0- ., , '" <ll 

~ '" ... 
00 Eo< ~ ~ ...:I =: ...:I 04 u -< 

- --------- -- ------- ---
Feel. Feet. Feet. Feel. Feet. fiqmi. Cublefeet. Sq. mi. 

Pelican ..... 6 36 N. 9 E .. 1,520.83 800 28 3,625 15 13,45 5.153,180,527 301.0 
Sngarcamp .. 17 39 N. 9 E .. 1,562.00 235 12.5 260 4 5.00 1,356,281,160 60.0 
Ottor Rapids 36 40 N. 9 E .. 1,578.07 1,300' 22 700 5 3J.7! 7,389,727,488 447.0 
Tomuhawk .. 7 39 N. 6 E .. 1,554.67 190 12 ....... ...... 13.46 2,226,1l~,036 101.5 
Squirrel ..... 1 08 N. 5 E 1,521. 78 315 17 ....... ...... 5.30 1,31l8,163,2oo 56.0 
Rice ..... .. 9 35 N. 6 E .. . ......... 1,100 H ....... ... .. 6.00 1,043,516,880 396.0 
Vienx Desert 17 42 N. HE .. .......... ....... ...... ....... . ..... 7.00 400,000,000 19.0 
Twin Lakes. 19 41 N. HE .. .......... ....... ...... . ...... ...... 6.50 650,000, 000 30.0 

--- ---------
87.45 19,55B,985,291j 1,410.5 
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Subsequent to this report two of these dams, at Rhinelander (Peli­
can) and Tomahawk, have been constructed by private enterprise for 
power purposes; several others have been constructed with reduced 
heads. It will be noted. that the proposed Government reservoirs 
have a total area of 87.45 square miles and a drainage area of 
1,410% square miles. It was proposed to fill the reservoirs during 
the spring freshets and then allow the water to escape at times of low 
water. The United States engineers estimated that these reservoirs 
would maintain a flow of 3,000 second--feet for three months of the 
year. Such a flow would nearly double the present low-water flow 
of the river- and its resulting water power. Incidentally the use of 
such reservoirs would to a large extent serve to reduce the dangel'i> 
of high floods, botJll to dams and to overflowed lands. It would, in 
fact, tend to restore the regimen of the river to t'hat which it 
possessed before deforestation and cultivation began to transform a 
great primeval forest region into cleared and well-cultivated fields. 

The first systematic e(fiort to enlarge these reservoirs was made by 
interested parties in 1905 and a bill was draited which it was claimed 
gave unusual rights and powers to a certain few. This bill failed 
to becomea laW'. At the time of the following legislature, 1906-7, 11 

much more carefully prepared bill was enacted into law as Chapter 
335 of the laws of 1907. This law authorizes the Wisconsin Valley 
Improvement company to construct, acquire and maintain a system 
of water reservoirs located on the tributaries· of the vVisconsin River 
north of the south line of Township 34 for the purpose of produc­
ing a uniform flow of water, etc. Section four of this act provides 
that when this company shall have created reservoirs of a capacity' 
of two billion cubic feet, it may collect and receive reasonable tolls 
from the owners of every imiproved and operated' water power located 
on the river below such reservoirs. The said tolls are to yield not to 
exceed 6 per cent on the actual investment. 

The law gives the company until January, 1909, to have in opera­
tion reservoirs with a capacity of two billion cubic feet. This, how­
ever, is but a small proportion of the 19 billion cubic feet planned 
by the U. S. Engineers but it is a beginning of an important im­
provement. 

PROFILE. 

According to the United States engineers, the elevation of Lake 
Vieux Desert is abO'ut 1,650 feet, while the elevation of the mouth 
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of 'Visconsin Hiver at Prairie du Chien is 604 feet at low water 
or 625 feet at high water. This gives a total descent of about 1,046 
feet in an estimated length of 429 miles., or about 21/2 feet per mile. 
About 634 feet of this fall occur in the 150 miles between Rhine­
lander and Nekoosa, an average of 4.23 feet per mile. This descent 
is concentrated at many places, producing a . large number of valu­
able water powers; many of which have been improved and used by 
important industries.. 

The fall in the main tributaries is even greater in many cases 
than that in the parent stream, and owing to this fact, and also to 
the ahsence of lakes and svamps, it IS likely that their discharge 
is subject to great extremes. 

A detail profile of Wisconsin River IS given in the following table 
prepared from surveys: 

Profile of Wisconsin River. 

Distance. 

No. Station. 
From Between 

mouth. points. 

Miles. Miles. 

lIfouth of 1'iver, low water .... . 0 (jI 

~fuscoua Bridge' ................ . 43.5 43.5 
3 Prairie du Sac ................. . 93.5 .5C'.O 
4, l\Ierrimac ........................ . 10.2 8.5 
5 Portage .......................... . 117',5 15.5 
6 Ii:ilbourn, below dam ......... . 138 ;2'0.5, 

7 Lemonweir R., mouth of .... .. 148.5 10.5 
8 Yellow R., mouth of .......... . 159.5 11.0 
9 Petenwell Bridge, opposite :>Ie· 

cedah ........................... . 174.,1} 15.0' 

10 Nekoosa Dam, delo,v dam 20'7.6 . 33:.1 

11 Nekoosa Dam, above dam 
12. Edwards Dam, below dam 211.1 3.5 

13 . Eidwards Dam, above dam 
14 South Ceatralia Dam, below.. 2'12.(J· 1.5 
15 South Ceatralia Dam, above ......................... . 
16 Grand Rapids Dam, below.... 215.1 2.5 
17 Grand Rapids Dam, above ........................... . 
18 Biron Dam, below .............. 2:1&.6 3.5 
19 Biron Dam, above ..................................... . 
20 Plover Paper Mill Dam, below 231.6 W.O 
21 Plover Paper 'Mill Dam, above ...................... .. 
22 Wis. R. Paper .& Pulp Co. 

Dam. below .................... 232.3 0.7 
23 Wis. R. Paper .& Pulp Co. 

Dam, above .......................................... .. 
24 St",vens Point W. C. Bridgoe.. 2~4.1l 2'.5 
25 Jackson Milling Co. Dam. 

below ......................... :.. 235.0 0.2 

26 Jackson Milling Co. Dam, 

Descent between 
points. Elevation I above .ea _______ _ 

level. \ Total. I Per mile .. 

Feet. Feet. Feet. 

f;()4 

e69 

740 

754 
7&4 
815 
83(J 

858 

878.5 
9'21.8 
938.8' 
948'.5, 

958.5 
962.0 
971 
98Z 

1004 
lOO~ 

10~8 

1034.3 
10'40.5 

10YA.S 

1060.9 
1006.0 

1000.7 

65 

n 
14 
30 
31 

21.0 
22.0 

20.5 
43.3 
17.0 
9.7 

10.0 
3.5 
9 

11.0 

2'Z 
4 

10 
10.7 
10.6 

0.7 

16.6 
5.1 

3.7 

1.5 
1.4 

1.6 
1.9 
1.5 
2.0 
2.0 

1.36 
1.38 

............ 
'2.8 

. . . . . . . . . . . . 
2.3 

............ 
4.4 

. ........... 
1.3 

. ........... 
1.2 

. . . . . . . . . . . . 

1.0 

. ........... 
2.0 

11.75 

above ................................................... 100'6.7 7.0 ............ 
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Profile of Wisconsin River-Continued. 

I 

Distance. 

No. Station. 
~"rom J Between 

mouth. points. 

Miles. 

27 Little Eau Pleine River 250.7 

Miles. 

15.7 
26 Knowlton C., M. & St. P. R. 

R. bridge ..................... . 
211 Line between Rs. 6 & 7 E' .... . 

256 • 

2m 
·5.3 
7 

3() Mosinee Highway bridge ..... 265.2 2.2 

31 Mosinee Dam; foot ............ 265.4 0.2 
32 Mosine~ Dam, crest .................................. . 
88 Black Creek, mouth ............ 2tIRS 3.4 
84 Cedar Creek, mouth ........... 272'.3 8.5 
35 Eau Claire River, mouth ..... 277.6 5.3 
36 Big Rib River, mouth.... ...... 278.9 L8 
37 Wausau lower bridge ......... 2S1 2.1 
3il Wausau Dam, foot ............. 282 1 
39 Wausau Dam, crest ................................. .. 
40 Brokaw, below ................. 287.8 5.3 
41 Brokaw, above ........................................ .. 
42 Trap' River, mouth of .......... 29"2 4.7 
43' Pine River, mouth of 296.4 4.4 
44 Llndore Dam'Merrill, below.. 301.8 5.4 
45 LIndore Dam :Merrill, above ........................ .. 
46 Upper pam Merrill, below ... 804.1 2.3 
47 Upper Dam Merrill, above ......................... .. 
48 Copper River, mouth .......... 3!J7.2 8.1 
49 Bill Cross Rapids, Sec. 18 & 

14, T'. 32, R. ;; EI.............. 311.2 4.1 
50 Bill Cross Rapids, between 

Range line;; & 6 .............. 311.6 0.4 
51 Grandfather Falls, foot T. 32, 

T. 33 ............................ 314:4 2.8 
1>2 Grandfather Falls, between 

sec. 30 & 31 .................... . 
58 Grandfather Falls, head of .. . 
54 Grandmother Falls, between 

Sece. 3 & 10, T. 33, R. 6 ill .. . 
55 Little Pine Creek, mouth ... . 
56 Gilbert Station ................ . 

315.4-
316.2 

321.4 
324.1 
326.4 

1.0 
0.8 

5.2 
2.7 
2.3 

57 Tomahawk Dam, below....... 328.4 2.0 
58 T'omahawk Dam,' above ............................... . 
ro Nigger Island ................... 344.4 16.0 
00 Whirlpool Rapids, head of .... 346.4 2: 
61 Hat Rapids ...................... 351.4 I) 

62 Rhinelander Dam, below...... 3517.4 G 
63 Rhinelander Dam, above ............................ .. 
64 Otter Rapids, heead of ....... 392.4 35 
65 Sec. 30, T. 4Il N., R. 10 E...... 402.4 10 
66 Sec. 6, T; 41 N;, R. 10 :m....... 416.4 141 
67 Lac Vieux Desert ........ ...... 42'8.7 12.3 

Elevatlon 
above sea 

level. 

Feet. 

1001.0 

1007.6 
1100 
11U 

1122.0 
1127.7 
1129.3 
1133.5 
1142 
1145.8 
1153.5 

117! 
118J 
1186.7 

1201.2 
lW3.7 
1216.3 
123:1.0 

1244.4 
1245.5 
1250.8 
1206.7 

1274 

1200.5 

1340.5 
18115 

1401 
1410 
1415.5 
1417.0 
1431 
1454.7 
1470.1 
1482.7 
15i?8.5 
1558.5 
1570.7 
1592.7 
1644-
1650 

III 

Descent between 
points. 

Total. ,_per tile. 
Feet. 

12.3 

8.6 

8.4 
8 

8.0 
5.7 
1.(1 

4.2 
8.5 
3.1'1 
7.7 

20.5 
6 
5.7 

15.5 
2<.5 
1~.6 

16.7 
11.4, 
1.1 
5.3 
5.9 

17.3 

6.0 

13.5 

47 
44.5 

16 
9 
5.5 
2.5 

14 
~3.7 

15.4 
12<.6 
45.8 
30 

·12.2 
lila 
51;3 
6.0 

Feet. 

0.8 

1.6 
1.2 
3.7 

40 

0.5 
1.2 
1.6 
3.0 
3.7 

20.5 

1.1 

0.5 
2.9 
3.1 

0.5 

1.9 

4.2 

15 

4.8 

47 
55.6 

3.1 
3.3 

2.4 
1.2 

1.5 
7.7 
2.5 
7.6 

0.35 

2.2 
3.6 
0.5 

Authority: Nos. '1'-5 and 53-55 and M-67 inclusIve U. S. Engr. IJ-58 Wis., and U. S. 
Geological Co·operative Surveys in charge of L. S. Smith, 5!Hl4, inclusive C. B. Pride's 
Survey. 
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WISCONSIN RIVER SURVEy.l 

In order to point out the power possibilities along the Wisconsin 
RivW' a survey was made during 1906 ~etween Kilbourn City and 
Tomahawk Dam. From the data collected sheets have been pre­
pared, showing a profile of the water surface, a plan of the river, 
contour along the bank, and prominent natural or artificial features. 
The results of that survey have been published on separate sheets and 
may be had upon application to the Director of the Geological Sur­
vey. 

GEOLOGY. 

All that part of the Wisconsin River basin above Nekoosa, in­
cluding over half 1ihe entire drainage, is underlain by pre-Cambrian 
rocks. North of :Merrill this region has been coverd so deeply by drift 
that the rock rarely outcrops except in the :piver bed. These rocks, 
by presenting a barrier to further erosion, cause numerous rapids; 
in fact, all the water powers, with but a single exception,2 are found 
in ,the pre-Cambrian area. Below Nekoosa the pre-Cambrian rocks 
give way to the softer Cambrian. sandstone, the disintegr.ation of 
which has made the bed of the river one succession of shifting sand­
bars, almost without interruption, to its mouth. North of Nekoosa 
this sandy belt rapidly narrows and, at Merrill, 90 miles above, al­
most entirely disappears, being replaced by the clayey loams and 
loamy clays. North of Tomahawk the clays are replaced again by 
sandy soils containing gravel and by bowlders and glacial drift.s In 
the 60 miles below the city of Tomohawk the tributaries of Wiscon­
sin River flow mainly through a clayey-loam soil, except for a nar­
row strip adjacent to the main stream, where, as before stated, the 
sandy soil predominates. 

For a distance of about seven miles in the vicinity of Kilbourn, 
the river flows through a narrow gorge, known as the Dalles of the 
Wisconsin, carved out of the Potsdam sandstone. The river sud­
denly narrows down from 1,400 feet to 200 feet and at one place to 
even 40 feet wide. At this place the river virtually runs on its edge. 
The profile shows a depth of 40 feet at low water at this place. 

The remarkable absenctl of a water shed at Portage between. the 

1 This wrvey was in charge <It Leonard S. Smith. The field work was done by 
D. R.Du~n. . 

• Kllbourn, in the Cambrian sandstone. 
'Weidman, samuel, Wis. Geol. Nat. Rist. Survey, Bull. 11, pI. 1. 
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Fox and Wisconsin rivers has been discussed under the head of the 
Fox River. Beginning a few miles below Portage, the river valley 
is characterized by bluffs which gradually increase in height as the 
mouth of the river at Prairre du Chien is approached. On the south 
side of the valley, the bluffs often rise to a height of 300 to 350 feet 
above ifhe valley, nearly vertical. The bluffs are formed by the pro­
jecting edge of the Lower Magnesian limestone, which acting as a 
barrier, has forced the river to flow westward until the deep trough 
of the Mississippi is finally found. 

The Baraboo ridges consist of two lines of ridges. of quartzite ex­
tending nearly east and west in the section of country west of Por­
tage. They are four to six miles apart, about 25 miles long and 
unite in an abrupt headland in the bend of the Wisconsin River op­
posite Portage, where they end. Apparently, the bend of tihe river, 
to the east and then west, was caused by an effort to find a passage 
around this rock barrier. 

RAINFALL AND RUN-OFF. 

As the Wiscon"in flows from the extreme northern to nearly the ex­
treme southern part of the state, the rainfall on its basin, would be 
nearly the average of the state, viz., 32.5 inches. The distribution 
of Dhe rainfall on drainage areas above Merrill, Necedah and Kil­
bourn is graphically shown in Plate XIX in which it will be seen 
that the average rainfall between 1889 and 1905 on the above areas 
is respectively 32.3 incheB, 31.3 inches and 30.9 inches.1 

The distribution of this rainfall in the storage, growing and re­
plenishing periods is here shown both for the entire epoch as well as 
for each year of this period. 

On page 115 will be found a compilation:! of the rainfall in the val­
ley of Wisconsin river above Merrill and above Grand Rapids, for the 
twelve years following 1895. This is based upon the recorded rain­
fall at Antigo, Crandon, North Crandon, Heafford Junction, Merrill, 
Koepenick, Tomahawk, Minocqua, Stevens Point, Grand Rapids and 
Wausau. 

1 Taken from D. W. Mead's Water Power Engineering. 
2 Compiled by A. A. Babcock. 

8 
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. ANNUAL. P'£RII~II . PERIOD. P[RIOD. 

Plate XIX-Distribution of Rainfall in the Drainage area of Wisconsin River •. 
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Average precipitation for years given. at headwaters of the Wisconsin 
river from observations taken at the following stations: A ntlgo, Cran­
don, North Crandon, Hartford Junction, ]}Ierrill, }(openick, Toma 
hawk, ]}!inocqua. 

Year. I Jan. I Feb.!Mar.!APriliMay·IJune July I AUg·1 sep.! Oct. \ NOV.! Dec.\TOtal 
i --- [-

1896 ............... 0.97 0.40 1.07 3.36 4.&1 2.60 

1897 ............... 1.54 1.32 2.25 1.31 2.10 4.99 

1898 ............... 0.71 1.90 2.03 1.68 2.50 3.53 

1899 ............... 1.07 0.94 2.27 3.70 3.67 5.12 

1900 ............... 0.64 . 1.17 1.35 2.67 1.55 2.14 

1901 ............... 0.77 1.27 2.40 1.11 2.66 4.06 

1902 ............... 0.92 1.05 1.00 2.19 4.54 3.53 

1903 ............... 0.47 0.83 2.40 2.65 5.97 1.41 

1904 ............... 0.40 1.22 1.56 1.95 6.06 4.68 

1905 ............... 1.01 0.68 1.29 1.26 4.18 7.54 

1906 ............... 1.90 0.45 2.19 1.58 4.17 5.68 

1907 ............... 1.61 0.37 1.61 2.26 1.65 3.30 
---------- ----

Grand av .. 1.01 0.97 1.79 2.14 3.65 4.04 

2.64 4.56 2.20 2.89 

3.24 2.01 2.58 2.71 

3.01 1.98 2.40 3.53 

2.50 3.01 2.85 3.90 

9.55 3.75 8.29 8.22 

5.01 3.61 4.54 1.78 

3.23 2.07 2.27 1.96 

5.93 6.20 6.32 2.12 

3.22 3.43 5.88 5.28 

2.64 5.47 3.44 1.93 

2.37 4.25 2.95 2.84 

3.17 3.10 5.75 0.72 
--------

3.88 3.62 4.12 3.16 

4.08 

1.20 

1.99 

0.62 

0.88 

,2.27 

3.85 

0.98 

0.20 

1.72 

3.19 

0.69 
--

1.73 

1.23130.80 

0.66 25.91 

0.32 

1.61 

0.68 

0.87 

1.70 

0,-68 

1.94 

1.13 

1.36 

0.75 
--

1.08 

25.58 

31.26 

40.89 

29.15 

28.31 

35.90 

35.94 

32.2 

32.94 

24.9 8 

'i 
--
31.1 

Average prec-ipitation for yeflrs given, at headwaters of the -Wisconsin 
river (rum observatwns taken at the following .~tations: Antigo, Cran­
don, North Crandon, Heafford Junction, ]}ferrUi, Kopenick, Toma­
hawk, 1~Iinocqua, Stevens Puint, Gru,nd Rapids, Wausau. 

Year. ! Jan. I Feb I Mar·1 Apr. [Ma;.jJUne IJUly·1 Aug.!Sept.! Oct. I Nov·1 Dec ITotal 

1896 ............... 0.95 0.41 1.03 3.06 4.72 1.83 3.04 4.13 2.17 2.88 4.11 1.20129.53 

1897 ............... 1.40 1.36 2.21 1.11 2.07 4.92 3.18 1.70 2.50 2.98 1.31 0.56 25.30 

1898 - 0.1)1; 1.80 1.60 1.70 2.49 4.01 2.67 1.33 2.47 2.82 1.94 0.29
1 

23.77 ............... 

1899 ............... 0.89 0.86 2.38 3.33 3.98 3.79 2.20
1 

3.25 3.20 4.78 0.42 1.79
1 

30.87 

1900 ............... 0.61 1.30 1.44 2.55 1.42 2.68 8.40 4.96 8.23 7.58 1.03, 0.80 41.00 
I I 

1901 ............... 0.80 0.77 3.90 0.65 1.77 4.28 6.79 3.47 4.59 2.28 
1. 45

1 

0.61
1 

31.36 

190~ ............... 0.88 0.87 0.87 2.48 2.74 4.30 2.14 1.51 1.89 2.13 4.24
1 

1.13
1 

25.18 

1903 ............... 0.48 0.54 2.45 2.27 5.49 1.65 5.47 6.39 7.56 2.38 0.86
1 

0.59
1 

36.13 

IS04 ............... 0.40 1.34 1.62 2.08 5.86 5.78 3.54 4.36 7.05 5.43 0. 29 i 2.45 40.20 

1905 ............... 1.21 0.65 1.38 1.15 3.83 7.32 2.45 5.65 3.86 2.02 1.75
1 

1.06 32.33 

1906 ............... 1.85 0.54 2.00 1.49 4.76 5.07 2.39 4.91 2.47 2.45 2.60 1.10 31.63 

1907 ............... 1.24 0.54 1.45 2.26 1.23 2.61 2.81 2.61 6.65 0.73 0.52 0.52 23.16 
---------------------- ~-

Grand total 0.95 0.92 1.86 2.01 3.36 4.02 3.76 3.69 4.39 3.20 1.71 1.01 30.87 

GAGING S'TATION AT MUSCODA, WIS. 

This station was established December 20, 1902. It is situated 
three-fourths of a mile north of Muscoda on the toll highway bridge. 
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The gage is a horizontal wire with a scale board graduated to feet and 
tenths and fastened to the top of the bridge. The initial point for 
soundings is on the left bank, at the end of the drawbridge. The chan­
nel is straight for 1,500 feet above and 1,000 feet below the station, 
and has a width of about 800 feet, broken by 13 piers. The right 
bank is low and liable to overflow. The water is confined to the bridge 
opening. The left bank is high and rocky. The bed of the stream 
is rocky, with spots of gravel, and is liable to shift. The flow is mod­
erately rapid. The gage was read twice a day by.Charles H. Lovell, 
the bridge tender, during 1903. 

Bench mark No.1, elevation 684 feet above sea level, bolt in south 
end of east guard rail at south end of bridge. Its elevation has been 
determined by United States Geological Survey levels. Bench mark 
No.2, elevation 681.17 feet, nail in root on north side of 2'0-inch 
black oak tree standing about 40 paces south by east from the south 
end of the drawbridge. Bench mark No.3, elevation 680.95 feet, 
a projecting point on a sandstone rock on the east end of south abut­
ment, near the supporting wheel at end of drawbridge. On the ver­
tical face of the stone is an arrow pointing upward to this point. The 
stone is also marked B.}\L Bench mark No.4, elevation 684.25 feet, 
a point marked X on foundation stone at the southea:st corner of 
Lampi's brewery. The 15-foot mark has an elevation of 668.62 feet. 
There is a line cut on the girder opposite the 10-foot mark. This sta­
tion was discontinued December 31, 1903. 

Discharge measurements of Wisconsin River at Muscoda, Wis., in 1903. 

Date. Hydrographer. 

January 10 .... , ...•......•......... L. R. Stockman ................ . 
J anuar .• 28.. .. .. . . . . . .. . . . .. .... .. •. . •.. do. .. . . . .. . . . . . .. . . . ........ . 
March 26 ... " . . . . . . . . .. .•.. . . . . . . . . . ... rio.. . . . . . .. .... . . .. .. .. .... .. . 

Jnly 2 ............................... ~'. CR'. ~Otooctkz~·a·~::·.::.·: :::::.:.:: October 9..... .... ............ .... u 

GalCe 
height, Discbarge. 

. F.et. 

14.85 
14.65 
19.70 
16.25 
15.20 
18.33 

Second·/eet. 

'4,812 
'4,649 
88,182 
14,163 
5,870 

18,954 

April 21...... .... .... .... .... .... .... . ... do.:. . .......... .. .... · .. ···1 
----~---------------

1 Partly frozen, 

Mean daily gage he~ght. in feet, of WiRconsin River, at Muscoda, Wis., for 
1902. 

Day. Dec. Day. Dec. 
I 

Day. Dec. Day. Dec. 

-----

I 
20 ............ 15.00 23 ........... 15.05 26. ........... 14.80 29 ..... 14.55 
21. ........... 15.05 24 15.05 27 .. . ......... 14.70 30 ...... :::::: U.75 
22 ........ 15.00 25.::.::::: :: 14.85 28 .. .. . ..... 14.55 31. ........... 14. 75 
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Mean daily gage height, in teet, ot Wisconsin River at Muscoda Wis., tor 1903. 

I I 
Day. I Jan. I Feb. I Mar. I Apr. I May. ;Jnne·i Jnly·1 Ang·1 Sept. I oct·l N~~~. 

~-

1 .............. 14.75 14.90 15.85 18.05 15.97 
2' .............. 14.85 14.00 15.80 17.50 16.07 
8 .............. 14.90 14.95 15.70 17.25 15.98 
4 .............. 14.00 15.00 15.60 17.0-2 16.35 
5 .............. 14.00 14.00 15.5ry 16.75 17.15 

6 .............. lUlU 14.00 loAn 16.70 17.70 
7 .............. 14.8~ 14.8') 15.55 16.60 17.95 
8 .............. 14.70 14.85 15.90 16.50 18.07 
9 .............. 14.65 15.00 15.70 16.3,2' 18.2"1 

10 .............. 14.75 15.00 1'5.40 16.22 18.40 

11 .............. 14.6'5 1!;'(15 l'i.2O 16.20 18.40 
12 .............. 14.60 1~.'T·1'} l'i.OO 16.22 lR.m 
18 .............. 14./1,'> 11j.20 lli.()'5. 16.30 17.80 
14 .............. 14.70 1'.15 15. ,I) 16.2'? 17.00 
15 .............. 14.65 15.05 15.75 16.1.~ 17.45 

16 .............. 14.7, 15.00 16.30 16.00 17.m 
17 .............. 14.7, 14.8'> 16.50 16.00 17.00 
18 .............. 14.7" 14.70 lA.6" 1/l.1f1 IR.1 t:; 

19 .............. 14.75 14.70 16.95 16.20 18.25 
20 .............. 14.80 14.65 17.45 16.30 18.40 

21 .............. 14.70 14.70 17.8.5 16.35 18.20 
22 .............. 14.75 H.65 17.9'3 16.30 18.00 
22 .............. 14.70 14.70 I!U)6 16.12 17.4'i 
24 .............. 14.80 14.7" 18.30; 16.00 17.30 
25 .............. 14.70 14.75 18.90 15.00 17.45 

26 .............. 14.75 14.75 19.72 1,.78 17.6~ 
27 .............. 14.80 14.95 00.!i() 1'i'.70 17.75 
28 ............... 14.85 15.90 00.31 l'i.6? 17.95 
00 .............. 14.9' ....... Ill. 80 15.67 18.00 
so .............. i4-.~ ....... 19.27 15.81 18.2.'5 
31. ............. H.!lO .... 1ll.6" . ...... 18.40 

18.68 15.22 
18.95 15.18 
19.28 15.25 
19.55 15.18 
19.78 15.20 

19.52 17.00 
18.50 17.00 
17.75 18.40 
17.42 18.00 
17.m 18.00 

16.85 19.10 
16.65 19.08 
16.47 18.35 
16.22 17.68 
16.15 17.30 

16.05 16.95 
15.87 16.87 
15.82 17.45 
15.65 16,~2 

15.65 16.65 

15.73 16.45 
15.68 HI.25 
15.53 16.17 
15.45 16.05 
15.40 15.8.5 

15.43 15.05 
1.5.30 15.58 
15.13 15.00 
15.10 !'i. 58 
15.23 15.4" 
. ..... 15.45 

15. 
15. 
15. 

40 
43 
30 

15.3 8 
53 15. 

15.6 8 
55 
58 
06 

15. 
15. 
16. 
16.7 5 

17. 
17.4 

33 
3 
8 
5 

17.2 
17.1 
17. 23 

17A 7 
7 
7 
3 
5 

17.4 
17.3 
17.1 
17.0 

16.9 5 
o 
3 

30 

16.'1' 
16.5 
16. 
16. 23 

16. 
16.4 

23 
3 
5 

08 
16.6 
17. 
17. 08 

8 16.9 

16.78 18.05 16.52 
16.68 17.85 16.42 
16.65 17.75 16.40 
16.83 17.32 16.32 
16.85 17.30 16.3'~ 

16.73 17.32 16.30 
16.m 17.47 16.25 
16.50 17.87 16.17 
16.68 18.40 16.10 
16.8.5 18.00 16.10 

16.00 18.00 16.20 
17.12 18.65 16.20 
17.48 18.8'; 16.12 
17.33 18.90 16.10 
17.75 19.00 16.10 

17.83 18.72 16.05 
18.38 18.35 16.10 
18.90 18.05 16.15 
1&.30 17.90 16.10 
19.80 17.75 16.32 

20.80 17.41 17.00 
22.33 17.37 17.06 
22.70 17.27 17.25 
22.43 17.17 17.30 
22.50 17.00 17.27 

21.38 16.87 17.12 
20.70 16.72 16.47 
19.95 16.67 16.40 
19.10 16.60 16.33 
18.a, 16.00 16.30 

16.55 

Dai/ry gage height at Wisconsin River at Kilbourn tor 1906. 

16.38 
16.2i 
16.25 
16.2'Z 
16..22 

16.20 
16.35 
16.35 
16.40 
16.38 

16.30 
16.32 
16.3.2 

16.15 

16.15 
16.25 
16.28 
16.42 
15.62 

15.62 
15.72 
15.75 
15.78 
15.72 

15.65 
16.40 
16.40 
16.40 
16.40 
16.40 

Day. '/ Jan. I Feb.! Ml\r.! Apr. I May.IJune.1 JnIY.! Aug.! sePt.l-o-c-t-.-I-N-O-V-.-,-D-e-c-. 

1 .............. ....... 2.5 8.8 5.2 6.1 &.8 . ...... 1.9 1.8 5.9 
2 .............. ....... 2'.5 3.1 7.6 5.2 5.7 6.2 . ...... 2.7 1.8 1.9 5.3 
8 .............. ....... ....... 3.5 8.5 &.0 5.6 . ...... ....... 2.0 1.5 2.0 4.4 
4 .............. ....... ....... ....... 9.7 5.0 5.3 ....... . ...... 2.1 1.3 1.9 4'.3 
5 .............. ....... ....... ....... 10.7 4.7 5.1 . ...... ....... 2.2 1.0 1.9 4.3 
6 ...... ,. ...... ....... ....... ....... 11.2 5'.7 4.7 . ...... ....... 2.1 0.7 2.0 4.3 

7 .............. ....... ....... ....... 11.8 4.7 4.8 . ...... ....... 2.3 0.5 2.0 4.3 
8 .............. ....... ....... ....... 12.4 4.7 5.1 . ...... ....... 2.1 0.4 1.(1 3.8 
9 .............. ....... ....... . ...... 12.8 4.3 5.5 . ...... ....... 2'.2: 0.3 1.6 3.8 

10 .............. ....... ....... . ...... 13.4 4.5 .5.9 . .... ....... 2.1 0.2 1.5 3.8 
11 .............. ....... ....... . ...... 13.5 4.4 6.4 . ...... ....... 1.7 0.3 1.5 3.7 

12 .............. ....... ....... ....... 13.5 6.4 . ...... ....... 1.5 0.3 1.4 3.7 
13 .............. ....... ....... ....... 13.7 4.0 6.0 . ...... ....... 1.0 0.4 1.3 3.2 
14 .............. ....... ....... ....... 13.6 3.8 . ...... . ...... 0.5 1.3 2.8 
15 .............. 2.2 ..... -.. ....... 13.2' 4.0 I 

5.4 . ...... ....... 0.9 1.2 2.8 
16 .............. 2'.1 ....... ....... 13.2 5.~ 4.0, . ...... ....... O.S 1.1 2.8 

17 .............. 2.6 ....... ....... 13.3 5.1 j 3.6 ....... . ...... 1.0 1.0 2.3 
18 .............. 2.7 ....... ....... 13.3 4.9 3.2 ....... . ...... 1.0 1.0 1.6 
19 .............. 2.4 :!.1 n.D 4.5 2.5 0.7 1.1 1.4 1.8 
20 .............. 2.4 2.1 11.6 2.0 0.6 1.4 1.9 2.0 
21 .............. 2.2 2.5 10.6 3.8 2.4 0.7 1.3 2.5 1.7 

22 .............. 2.4 2.2 9.6 B.0 2.6 1.0 1.1 2.7 2.0 
28 .............. 2.3 2.3 9.4 3.5 3.3 ....... 1.1 1.2 . ...... ....... 2.2 
24 .............. 2.8 ....... ....... 9.0 3.2 4.0 . ....... 1.3 1.5 1.2 2.5 
25 .............. 2.8 ....... ....... ~.3 2.8 4.3 1.4 1.6 1.5 1.9 
26 .............. 2.8 3.5 7A 3.00 5.0 2.3 1.6 1.5 2.1 

27 .............. 2.7 4.0 6.~ 3.1 5,.0' 2.7 1.8 1.6 8.1 2.0 
28 .............. 2.7 5.7 6.3 3.~ 5.0 ~3 1.8 1.5 3.5 2.0 
29 .............. 2.6 7.6 5.7 4.3 4.8 4.0 1.8 1.7 4.0 1.7 
30 .............. 2.7 7.8 5.3 5.3 5.3 4.0 1.8 1.8 
81. ............. 2.5 8.2 

5.2 1.5 ....... ....... 3.5 1.7 1.9 
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Kilbourn, W isconsin.-This station is a staff gage located on the 
lower side of the old mill and near the new dam now being con­
structed. The elevation of the zero of this gage is 811.17 above the sea. 
This gage was established many years ago but was not read regularly 
until the beginning of 1906. The construction of the dam will 
make it necessary to change the location of this gage to a point far­
ther down stream. In fact two or more such gages have already been 
established and are being read in preparation of such change. The 
zero of gage is reference by levels to several bench marks in the vicin­
ity. 

Daily gage height of Wisconsin River at K'ilbourn {or 1907.* 

__ D_a_Y._~1 Jan. I Fe~ I Mar. I APr.j Mar, 
-

I·June,J Ju Y !AUg·ISdPt.r oct.j Nov. j Dec. 

1.............. 1.71 4.1 
2'...... ........ 1.9 4.1 
3.............. ....... 4.0 
4 ..... ~ ....... _, 1.9 3.9 
5.............. 1.9 3.7 
6.............. ....... 4.1 

7.... ...... .... 1.5 4.0 B.............. 1.5 3.6 
11 .............. ~ 2.6~.5 

10.............. 2'.5, 3.3 
11........ ...... 2'.5 3.3 

12:.............. 2.5 3.2 
13.............. 2.5 3.5 
14.............. 2.7 3.3 
15... ........... 3.0 3.2 
16.............. 3.7 3.1 

17.............. 3.v .3.3 
18 ........ '..... 3.0 3.5 
19... ........... 3.0 3.3 
20.............. 3.5 3.7 
21.............. 4.0 3.3 

22.............. 3.9 3.2 
23... ........... 4.3 3.0 
24......... ..... 4.3 3.0 
25.............. 4.3 3.0 
26.............. 4.!i 2.7 

27.............. 4.E 2'.8 
28....... ....... 4.3 2.6 
29. .......... ...4.0' 
30.............. 4.6' 
81.............. 4.1 

.. 

.. 

I 
2.4 
2'.5 
2.5 
2.6 
2.3 
2.3 

2.1 
2.1 
2.0 
2'.0 
2.0 

2.3 
2.9 
2.9 
3.1 
3.3 

3.1 
2'.8 
2.8 
2.5 
2.6 

2.6 
3.2 
3.6 
4.1 
5.~ 

6.7 
9.8 

10.1 
lUI 
13.01 

12.81 5.5 8.5 
12.8 5.4 3.2 
12.9 5.3 3.0 
12.1 5.0 2:.9 
10.8 5.0 3.v 
9.9 4.9 2.5 

9.2 4.9 2.4 
9.0 4.7 2.4 
8.7 4.2 2.3 
8.1 4.2 2.2' 
7.4 4.0 2.3 

6.9 3.7 2.3 
6.6 3.5 2.3 
6.6 3.7 2.3 
6.8 3.8 2.3 
6.7 3.4 2.1 

6.5 3.8 1.9 
6.0 4.5 1.9' 
5.8 5.3 1.f; 
5.0 5.4 1.4 
4.8 5.0 1.3 

4.7 5.1 1.3 
4.7 4.5 ...... 
4.4 4.3 1.5 
4.8 4.~ 0.9 
4.9 4.3 1.9 

5.1 4.2 1.9 
5.2 4.2! 1.7 5.2 4.0 1.7 
5.5 4.0 1.8 

....... 4.0 ...... 

1.3 1.6 0.9 2.8 0.1 0.2 
1.4 1.1 0.7 2'.3 0.0 0.1 
1.8 o.g 0.7 2.3 0.2 1).0 
2'.8 0.6 1.2, 1.9 0.3 0.6 
3.4 0.0 (Ul 1.6, 0.3 0.1 
3.7 0.5 0.4 1.5 0.3 0.1 

3.9 0.4 0:4' 1.4 0.2 0.6 
4.4 0.4 0.3 1.3 0.0 0.6 
4.7 0.4 0.2: 1.1 0.1 0.7 
3.7 (J.3' --{)'2 1.0 0.2 0.4 
3.5 0.3 0.4 0.4 0.2 (j.3 

3.3 C.l 0.0 0.8 0.0 0.2 
3.1 ---0.1 0.0 0.9 0.3 0.4 
2.6 0.2: 0.1 0.8 ---0.1 0.5 
2.1 0.2 0.0 0.8 0.1 0.4 
2'.1 0.3 ---0.1 1.0 0.2 0.3 

1.7 (l.1 0'.2 0.3 0.0 0..0 
1.7 0.8 0.6 0.3 ---0.2 0.5 
1.4 0.5 0.0 0.3 0.0 0.5 
1.8 0.2 0.8 0.4 0.0 0.1 
2.3 O.S 1.0 O.B ---0.2 0.4 

2.7 0.8 3.4 0.2 0.0 0.3 
2.8 0.3 5.8 0.4 0.0 0.4 
3.3 O.B 7'.0 0.2 0.2 0.6 
2.8 0.8 7.2 0.2 0.3 0.4 
2.5 0.8 6.0 0.1 0.2 0.4 

2.5 La 4.6 0.1 0.3 ---0.3 
2,4 1.3 4.1 0.1 0.3 ....... 
2.1 1.2 3.4 0.;'> 0.2 ....... 
2.0 1.2 2.8 0.5 0.0 ....... 
2.0 1.2' ....... 0.3 ....... ....... 

* Note-All gage heights at I{iIbourn are furnished by the Southern 'Visconsin Po,,~er 
Company. 
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The following discharge measurements have been made by Mr. V. 
H. Reineking under the direction of Mr. D. W.Mead. The gaging 
section was about 500 feet abo,e the City Water Works in Kilbourn. 

Gage height. 1 Cu. ft. per Sec. 

0.7.................................................. .................................. 4,200 
0.7.................................................. .................................. 4,300 
6.35.................................................................................... 16,700 
6.9 .............................. ~ .. ,.................................................... 18,100 
7.35.................................................................................... 19,300 
8.25................................................. .................................. 20,300 
8.9 ......... · ................................................. ; ........ ;.; ........... ;... 23,500 

10.6.................................................. .................................. 29,500 
11.5............................................... ...................................... 32,200 
13.3 ..................................... :....... ..... ..... ............................. 39,500 

The above measurements give a good rating curve for open river 
conditions:up toi.tgage height of15 feet. 

The following rating table has been prepared from the rating curve 
furnished by D. W: Mead. 

Rating table tor Wiscon$in River a.t Kilbourn, Wis. (Open OoncZitions). 

Discharge. II 
r 

Gage . Gage . Discharge. Gage Discharge. Ga~e Discharge . height. Height. height. .. heighl. 

Fpet. Sec.-fi. Fret. Sec·-ft. Feet. Sec.-fl. Feei ... Sec.-ft. 
0.00 2,900 2.40 7,810 do 13,190 7.20 19,060 
0.10 3,100 2.50 8,025 4.9J I 13,420 7.30 19,315 
0.20 3,300 2.60 8,240 5.00 I 13,650 7.40 19,570 
0 .. 30 3,000 2.70 8,455 5.10 I 13,890 7.50 19,825 
0.40 3,700 280 8,670 5.20 I 14,130 7.60 20,080 
0.50 

I 

3,900 2.90 8,885 5,30 14 370 7.70 20,335 
0.60 . 4,100 3.00 9,100 5.40 14,610 7.80 20,590 
0.70 4,300 3.10 9,325 5.50 14,850 7.90 20,845 
0.80 4.,500 3.20 9,550 5.60 . 15,090 8.00 2-1,100 
0.90 4,700 3.30 9,775 5.70 15,330' 8.50 22,450 
1.00 4,900 3.40 m,ooo 580 15,570 9.00 23,900 
1.10 5,105 3.50 10,225 5.90 15,810 9.50 25,300 
1.20 5,310 3.60 10,400 6.00 16,050 10.20 26,900 
1.30 5.515 3.70 10.675 6.10 16,300 10.2; 28.HOO 
1.40 5,nO 3.80 10,900 6.20 16,n5n 11.30 :iO,~oo 
1.50 5,925 3.90 I 11,125 6.30 16,800 11.35 32,200 
1.60 6,130 4.00 11,350 6.40 17,050 12.40 34,100 
1.70 6,33.5 4.10 11,580 6.50 1'1,300 _ 12.45 36,200 
1.80 6,540 4.20 11.810 6.60 17,550 13.50 38,400 
1.90 6,145. 4.30 12,040 6.70 17,800 13.55 41,000 
2.00 6,9,0 4.40 12.270 6.80 18,050 14.60 43,700 
2.10 7,165 

[ 
4.50 12,500 

I 
6.90 18,300 

I 
14.65 46,800 

2.20 7,380 4.60 12,730 7.00 18,550 15.70 50,400 
2.30 7,595 4.70 12,960 7.10 18,805 

Discharge measurements of Wisconsin River at Kilbourn, Wis. 

Date. 

1908. 
March 3* .......... 

Area Mean j G!,lI'e • \ 
Hydrographer. Width. of sec· velo heIght. Dls- Av. tho 

tion. city: ~~~~r charge of ice. 

-~~----- Feet. Sq. ft.[F;~~.er Feet. Sec .ft.1 FMt. 

Depth 
of 

snow. 

Feet. 

G . .A,. Gray ....... [ 252 11,730 j 1.75 I Ui. 13,081. I 1.1 [ No. 

* Note-Velocities were observed at 0.2 and 0.8 of the depth. 
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The United States Geological Survey has maintained regular gag­
ing stations at Necedah and Merrill since November, 1902. As the 
rainfall during 1904 was very close to the average rainfall for the 
past thirty years, the run-off data f~r this year are especially valuable. 

Rainfall records for this drainage area are given elsewhere in this 
report. The following tables give the run-off data: 

Discharge measurements ot Wisconsin River near Nece,aah, Wis., in 1902, 1903, 
1904, 1905, 1908. 

Date. Hydrographer. Mean 
vIIlocity. 

Gage 
height. 

Dis­
charge. 

--- --- ---- --- ----
Square Fept pe,' 

1002. Feet. feel. second. 

December 2 ....... L. R. Stockman ..................................... ; .. 
December 23 ...... do ......................................... : ....... .. 

1900. 

January 131 ............. do .................. 280 
February 5' ............ do .................. 284 
March 5' .......... ...... do .................. 2l* 
March 26 ......... Johnson and Stockman .......... 
April 2 ............ L. R. Stockman .,..... ~O 
April 28 ........... ...... do .................. 300 
June 12 ............ do .................. 281 
July 7 ............. do .................. 316 
August 19 ........ do .................. 3()-Z 
September 4 ...... do .................. 276 
October 12 do ........ .......... 314 

1004. 

January 12' ..... .. 
May 11 .......... .. 
May 23 .......... . 
July 16 ........... . 
September 21 .... . 
October 14 ...... . 

1005. 

E,. Johnson, jr ...... .. 
...... do ................ .. 
.Tohnson and Hanna .. 
E. Johnson, jr ....... . 

...... do ................ .. 
F. W. Hanna ........ .. 

286 
317 
314 
294 
294 
449 

April 4' ........... l s. K. Clapp ................... .. 
May 25 .................. do .................. 317 
June 12 ............ M. L. Brennon ........ 437 
August 9 ......... ...... do ................... 314 

2,617 
~,300 
2,411 
5,405 
4,200 
3,860 
11,282, 
4,708 
2,882 
2,463 
3,m 

2,081 
4,685 
3,717 
3,525 
1,823 
6,216 

5,777 
4,437 
6,007 
3,846 

1.18 
1.26 
1.09 
3.94 
2.42 
1.84 
1.79 
4.43 
2.46 
2.05 
3,23 

1.33 
3.66 
2.67 
1.66 
2.00 
5.71 

5.M' 
3.23 
4.99 
2.41 

Second-
Feet. feet. 

4.00 3,&75 
5.40 3.534 

5.65 2,840 
5.ro 2,585 
5.ro 2,422 

11.05 21,2ro 
7.55 10,100 
6.50 7,123 
6.00 5,888 

10.50 20,860 
6.20 6,900 
5.00 5,047 
1).48 12,500 

4.00 3,000 
9.60 17,110 
7.05 9,921 
5.80 5,845 
4.92 3,800 

13.35 234,420 

12,83 29,200 
7.66 13,350 

12.9 30,050 
6'.85 9,2'68 

Note.-Width is the actual width of water surface, not including piers. Area of sec­
tIon is the total area of the measured section, including both moving and stilI water. 

1 Frozen. 
• Add to this discharge 3,000 second-feet overflow. 

Discharge measurements unaer ice ot Wisconsin River near Necedah, Wis. 

Date. I . I Area Mean Ih~;::r~t. Dis-IAV. th.1 Depth 
Hydrographer. Wldth. of. oec- v.lo - Water charge of iee. of 

bon. CIty. I sur. snow. 

I Feet. t Sq. ft. I F~~~~r) Feet. ~ I ~ I Feet. 

G. A. Gray ...... ·1 276 11,550 /1.27) 5.111 11,003 I 1.0 I None. 
...... do ............ 27l! 1,399 1.64 5.7 21,281 1.1 .2 

--------~--------~--------------~~-------

1908. 
January 29 ........ . 
February 19 ...... . 



1908. 
Dec. 22 
Dec. 24 
Dec. 31 
Jan. 7 
Jan. 14 
Jan. 21 
Jan. 28 

Feb. 4 
Feb. 11 
Ji'eb. 18 
Feb. 25 
MCh. 3 
Mch.10 
Mch.10 

WISOONsn; RIVER SYSTEM. 

Record of ice thickness, 1901-8. 

River closed. 
Average thickness of ice 

do do 
do do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

Ice went out. 

do 
do 
do 
do 
do 
do 
do 
do 
do 

121 

Feet. 

0.5 
0.6 
0.7 
0.7 
0.8 
1.1 
1.0 
1.2 

0.9 
1.1 
0.9 
.08 

Mean daily gage height in teet, ot Wisconsin River near Necedah, Wis., De­
cember 2, 1902, to December 31, 1901. 

-. 
1

1902
. 

1003. 
Day·. --

I Feb., Mar. I APr., May., June·1 July. j Aug. I Sept. I oct., Nov. i Dec. I Dec Jan. 

1. .... ...... 5.90 5.75 5.75 7.70 8.65 10.55 4.711 4.SO 5.20 7.11) 5.70 5.60 
2 ... 4.90 5.90 5.711 5.60 7.55 8.30 9.85 4.00 4.95 5.50 6.00 5.55 6.20 
3 ..... 4.95 5.80 5.90 .5.85 7.35 9.35 8.85 7.711 4.75 5.40 6.80 5.70 6.90 
4 ..... 5.10 5.75 5.80 5.80 7.50 9.75 8.15 8.90 4.80 5.30 6.80 5.75 7.1G 
6 ..... 4.86 5.60 5.75 5.75 7.40 9.95 7.00 10.10 4.85 5.30 7.05 5.55 6.ro 

6 ..... 4.75 5.70 5.90 5.80 7.25 10.15 7.40 10.00 5.6.5 5.40 8.30 5.45 6.80 
7 ..... 4.70 5.65 5.80 5.90 7.15 10.05 7.15 10.60 6.65 5.00 9.05 5.30 6.60 
8 ..... 4.30 5.45 5.70 5.50 7.20 9.70 6.85 10.60 7.75 6.10 8.95 5.50 6.70 
II ..... 4.85 5.60 5.60 5.50 7.10 9.30 6.65 9.70 8.00 6.10 9.15 5.35 6.50 

10 ... 5.:15 5.50 5.80 5.:.?5 7.25 8.80 6.65 8.40 7.70 6.80 9.80 5.30 0.40 

11 .... 5.20 5.45 5.75 6.40 7.05 8.25 6.20 7.80 7.50 7.30 9.ro 5.25 6.30 
12 ..... 5.40 5.50 5.65 7.05 6.90 8.15 6.00 1.50 7.20 7.30 9.35 5.30 6.00 
13 ..... 5.25 5.65 5,90 7.615 (l.ro 11.45 6.15 7.10 6.90 7.20 8·.90 6.30 '4.1" 
14 ..... 5.30 5.75 5.80 6.75 6.75 9.05 5.85 6.70 6.70 8.60 8.30 5.30 4.40 
15 ..... 6.35 5.45 5.75 7.30 6.80 9.80 5.70 6.00 6.70 10.90 7.00 5.35 i.5I) 

16 ..... 5.65 5.80 5.65 7.75 6.95 10.10 5.45 6.25 6.40 12.50 7.65 5.2'5 4.40 
17 ... 5.65 5.65 5.65 8.35 7.10 9.90 5.35 6.00 6.20 13.40 1.55 5.35 4.00 
18 ..... 5.30 5.55 5.55 8.70 7.2<i 9.35 5.00 6.10 6.40 14.60 7.:.?5 4.90 4.40 
19 ..... 5.50 5.45 5.75 8.85 7.10 8.70 5.45 5.90 6.10 14.00 6.95 4.90 4.30 
20 ..... 5.45 5.75 5.70 10.00 6.90 8.30 5.2'5 6.00 5.70 14.60 7.00 5.00 5.00 

21 ..... 5.30 5.65 5.70 1l.4() 6.50 7.95 5.15 5.90 5.90 13.80 6.95 5.10 4.30 
22 ..... 5.30 5.55 5.1'15 12.70 6.55 7.90 4.90 5.60 5.40 12.70 6.55 5.05 4.90 
23 ..... 5.40 5.85 5.55 13.55 6.30 7.75 5.20 5.40 5.10 n.4O 6.40 4.95 4.90 
:.?4 ..... 5.00 5.80 5.70 lZ.85 6.20 7.4-5 4.95 5.20 5.10 lO.OO 6.40 5.20 4.80 
2'5 ..... 6.40 5.80 5.65 11.80 6.05 7.35 4.70 5.30 5.40 9.90 6.30 5.20 4.70 

26 ..... 6.30 5.6.5 5.65 10.90 6.10 7.60 4.80 5.30 5.20 8.70 6.10 5.05 4.70 
27 ..... 6.00 5.85 5.711 10.o.~ 6.35 8.00 4.75 5.00 5.30 S·.15 6.05 5.00 4.90 
28 ..... 6.15 5.80 5.85 9.3.5 6.50 S.70 4.80 5.10 5.30 7.95 5.95 5.15 4.80 
29 ..... (1.05 5.70 ....... 8.95 6.85 9.55 4.70 5.00 5.20 7.65 6.00 5.00 4.90 
30 ..... 6.20 5.80 ....... 8.50 6.60 W.5!; 4.85 4.90 5.00 7.65 5.80 5.40 4.90 
31. .... 6.00 5.80 ....... 8.00 . ...... 11.00 ....... 4.80 5.00 . ...... 5.7\) ....... 4.90 

1 River frozen Decembp.r 13 to 31. 
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Mean daily gage height, in feet, of Wisconsin River ,near Nece,rJ,ah, Wis., De-
cember 2, 19012, to December 31, 1907-Con tinued. 

Day. 
] Jan. ] Feb~:J_~pr. I May.] June.] JUlY,] Aug.] Sept. I Oct. 

j 
Nov. I Dec. 

1904. --
I ........... 16.00 5.10 5.30 "6.60 9'.00 11.20 6.30 4.50 4.00 6.60 7.10 4.00 2 ........... 5.7\) 5.20 5.30 6.30 9.2'0 10.00 6.50 4.70 4.80 6.45 6.90 4.80 3 ........... 5'.90 5.10 5.30 6.50 8.90 9.10 6.50 4.00 4.80 6.20 6.60 4.81} 
4 ........... 5.60 5.00 5.30 6.aO S.40 S.OO 6.30 4 .. 80 4.80 6.10 6.70 3 
5 ........... (/.00 5.20 5.30 6.60 8.00 8040 6.20 4.70' 4.30 7.00 6.50 6 ........... 6.00 5.20 5.30 6.80 7.80 9.00 6.30 4.70 5.30 6.00 6.40 7 ........... 5.90 5.20 5.30 7.00 7.40 9:90 6.00 4.3Q 6.m 5.00 6.10 8 ........... 6'.10 5.00 5.40 7.20 10.50 5.90 4.40 5.90 6.30 6.10 9 ........... 6.10 5.20 5.40 7.50 7.40 10.50 6.10 4.80 5.70 6.42 6.60 10 ........... 6.00 4.90 5.30 7.90 7.90 9.30 6.m 4.90 5.70 0.70 6.10 5;10 11 ........... 5.90 5.10 5.30 8.80 9.50 (),OO 6.40 5.30 5.30 8.40 5.90 12 ........... 5.10 5.20 5.30 !I.80 10.50 8.3Q 6.80 5.30 5.70 10.10 5.20 13 ........... 5.10 5.10 5.30 9.80 10.50 7.80 7.10 5.40 5.30 12.00 5.50 14 ........... 5.20 5.2·(} 5.20 g.40' 9.90 7.50 7.00 5.30 5.50 13.20 5.50 15 ........... 5.20 5.10 5.30 8.70 9.40 7.20 6.50 5.30 5.00 13.00 5.00 16 ........... 5.30 5.2\) 5.20 8.30 9'.20 6.80 5.90 5.70 4.90 11.90 5.80 17 ........... 5.20 5.20 5.20 7.70 9.00 6.90 5.8\) 5.00 5.20 10.30 5.50 5.50 18 ........... 5.10 5.1()1 5.20 7.30 8.50 6.70 5.50 5.10 5.m 9.40 5.30 19 ........... 5.30 5.10 5.10 7.50 8.001 6.50 5.80 5.00 5.90 9.00 4.80 

20 ........... 5'.001 5.00 5.00 7.50 7.7\) 6.20 5.50 5.00 5.70 S.40 5.00 
21. .......... 5.20 5.10 4.00 7.70 7.40 5.00 5.00 5.00 4.80 7.90 5.00 22 ........... 5.20 5.10 5.00 7.70 7'.20 5.80 5.30 4.70 4.90 8.00 5.30 23 ........... 5.20 5.H) 5:00 7.50 7.10 11.20 5,.00 5.10 4.80 8.50 5.40 24 ........... 5.lD 5.10 4.80 7.60 7.00 5.70 4.80 4.80 4.70 8.50 5.30 6.00 25 ........... 5.00 5.20 5.00 8.00 7.50 6.00 4.50 4.00 4.85 8.30 4.90 26 ........... 5.10 5.30 5.00 9.30 8.10 5.70 4.80 4.00 4.80 8.30 5.50 27 ........... 5.00 5.40 5.Z0 10.30 9.40 6.10 4.90 5.001 fl.7\) 7.90 5.10 
28 ........... 5.10 5.20 5.20 10.90 10'.60 5.30 4.80 5.90 7.40 7.00 4.80 
29, ........... 5.20 5.10 5.20 10.70 11.00 6.10 4.701 4.60 7.40 7.50 5.00 
30 ........... 5.20 5.50 l().50 12.00 6.00 4.80 5.00 7.00 7.40 5;()() 
31. .......... 5'.10 5.80 12.30 4.70 4.70 7.00 6.00 

1 River frozen January 1 to March 31. Ice, average thickness, 10 ir\ches. 
2 Ice conditions April 1 to 12. 
• River frozen December 4 to 31. let 1 foot to 2 feet thick. 

.1 I Feb'l Mar.] Apr. LMay.j June.1 JUI)'.j Aug. I Sept. I 
j 

I 

Day. Jan. Oct. Nov, I Dec. 

1905. 
1. ............ 13.3() 5.95 6.50 7.30 5.00 5.00 fl. 00 5.80 25.40 
2 ............. ...... ....... ....... 13.30 B.IO 6.40 7.30 5.3!) 6.00 5.70 5.50 5.10 
3 ........... , . ...... ....... ....... 12'.&1 6.10 6.40 7.50 5.20 6.20 5.00 5.30 5.10 
4 ........... ,. 11.00 5.70 12.40 6.00 6.30 '1.50 5.20 6.00 5.50 5.40 5.30 
5 ........... " ...... ....... ....... 11.00 6.00 7.7\) 7.50 5.00 6.10 5.40 5.50 5.00 
6 ............. ...... ....... ....... 11.00 6.50 8.30 8.10 5.30 6.10 5.40 11.40 5.30 
7 .......... ". 0.00 ....... ....... 11.80 6.60 11.CO 8.60 5.40 6.55 5.40 5.40 6.00 
8 ............. ...... ....... ....... 11.90 6.70 12.50 9'.10 6.60 6.20 5.40 5.40 6.05 
9 ............. ...... . ...... ....... 11.40 6.00 15.00 8.70 6.00 5.70 5.20 5.50 6.20 

10 ............. ...... ....... . ...... 10.60 7.00 17.00 8.30 7.10 5.60 5.30 5.50 8.60 
n ............. ...... ....... 6.15 9.00 7.00 16.00 7.60 6.70 5.50 5.00 5.60 8.80 
12 ............. ...... ....... ....... 9.30 7.50 13.00 7.40 6.50 5.30 4.90 5.50 8.40 
13 ............. 6.00 ....... 9.00 8,30 11.90 7.00 6.70 5;40 4.7\) 5.50 7.70 
14 ............. 6.00 ....... ....... 8.60 8.50 11.50 6.60 6.40 5.50 4.70 5.50 7.70 
15 ............. ...... . ...... ....... 8.i(() 8.30 11.20 6.70 6.20 5.50 5.10 5.30 7.60 
16 ............. ...... ....... ....... 8.00 8.60 10.i(() 6.50 5.90 5.30 5.10 5.30 7.60 
17 ............. ...... . ...... ....... 7.80 9.30 9'.70 6.30 6.00 5.40 5.30 5.10 7.80 
IS ............ ...... ....... ....... 7.50 9.80 9.50 6.50 5.90 .5.50 5.30 5.20 7.30 
19 ............. ...... ....... ....... 7.10' 9.80 9'.60 6.30 5.80 6.90 5.60 5.20 7.30 
20 ............. 6.00 6.70' 9.70 11.20 6.30 5.60 7.40 5.60 5.30 7.30 
21 ............. 6.10 ....... 5.00 6.00 9.30 12.40 6.80 5.50 9.20 5.80 5.20 7.20 
22, ............. ...... . ...... 5.00 6.60 8.80 12.30 6,1() 5.7\) 8.40 6.30 4.00 7.10 
23 ............. ...... ....... 5.00 6.50 8.30 11.00 5.90 5.70 8.40 6.70 4.90 7.10 
24 ............. ...... ....... 5.30 6.40 8.00 9.8\) 5.70 5.50 7.80 7.00 4.00 6.80 
25 ............. 6.00 5.60 6.30 7.7\) 8.30 5.75 5.70 7.20 6.80 4.80 6.30 
26 ............. ...... . ...... 6.80 6.00 7.20 1'1.30 6.00 5.~O 6.80 6.70 5.10 6.30 
27 ............. ...... . ...... 7.10 6.15 7.10 8.00 5.50 5.30 6.50 6.60 '5.10 7.1Q 
28 ............. 6.00 . ...... 8.30 6.00 7.00 7.80 5.10 5.00 6.00 6.40 5.50 6.50 
211 ............. ...... . ...... ~.30 5.()t) 6.70 7.40' 5.30 5.80 5.00 6.20 5.30 6.40 
30 ............. ...... . ...... 10.70 5.90 6.80 7.00 5.10 5.70 6.00 6.20 5.40 6.30 
31. ............ ...... ....... ....... . ...... 6.60 5,.30 5.70 6.00 6.10 

1 River frozen over .Tanuary 1 to March 20 . Gage heights to water surface • are lU a 
hole in the ice. T'hickness of ice, 2 to 2.5 feet. 

2 No icel."ecord for December. 
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Daily gage height, in teet, at Wisconsin River near Necedah, Wis., tor 1906. 

Day. 'Mar. r Apr. I Mar. I Juue.' July. [ AUg.] Sept. I Oct. I Nov. I Dec. 

:uJOO. 
1. ................ ........ S.5 7.6 S.O 8.2 4.8 6.7 4.8 6.05 8.5 
2 ................. ........ 9'.85 7.7 7.8 7.65 4.8 6.S 5.2 6.4 7.9 
8 ................. ........ 9.5 7.65 7.5 7.4 4.8 5.9 4.8 6.7 7.0 
4 ................. ........ 9.8 7.5 -7.4 7.85 4.9 6.0 4.6 6.7 7.1 
5 ................. 6.5 10.2 7.6 7.2 8.0 4.9 6.2 4.8 6.2 7.1 
6 ................. 6.7 10.4 7.7 6.4 7.8 4.7 6.45 4.9 6.1 6.6 
7 ................. 6.5 11.6 7.7 6.0 7.2 5.3 6.25 4.85 6.0 6.5 
S ................. 6.5 13.0 7.85 7.4 6.75 4.9 6.1 4.4 5.55 6.5 
9 ................. 6.5 13.0 7.5' 8.45 6.4 5.05 5.9 4.85 5.4 6.5 

10 ................. 6.5 12.9 7.35 8.75 6.35 4.8 5.3 4.9 5.1 6.1 
11 ................. 6.4 la.O 7.1 8.6 6.3 4.95 5.8 4.75 5.75 6.6 
12 .................. 6.4 13.2 7.0 8.4 6.0 'i.0 'i.2 4.8 ii.9 6.7 
13 ................. 6.4 13.0 6.g 7.8 6.0 5.0 4.9 4.6 5.9 6.2 
14 ................. 6.4 12.85 6.75 7.4 5.8 5.3 4.9 5.1 5.3 5.9 
15 ................. 6.4 13.0 7.5 6.9 5.6 5.0 4.95 4.75 5.a 5. 85 
16 .............•..• 6.4 13.3 8.1 6.8 5.5 4.95 4.9 5.15 5.3 6.0 
17 ................. 6.4 1a.3 7.85 6.7 5.1 5.0 5.15 5.0 5.2 6.4 
18 ................. 6.4 12.9 7.8 6.3 5.S 5.05 5.7 4.8 5.2 7.6 
19 ....... , ......... -.. 6.3 12.1 7.25 6.4 5.3, 4.8 5.2 4.65 5.7 7.6 
20 ................. 6.3 n.3 7.2 5.9 5.3 4.7 4.9 4.8 6.4 ........ 
21. ................ 6.4 11.0 6.85 6.3 5.35 5.1 5.0 5.1 6.35 ........ 
22 ................• 6.4 10.8 6.7 6.8 5.35 4.8 5.25 5.55 6.3'5 . ....... 

~::::::::::::::::: 
5.7 10.6 6.6 8.1 5.2 4.9 5.3 6.0 5.7 ........ 
5.7 10.1 6.2 8.3 5 .• '5 5.95, 5.2 5.75 5.4 ........ 

25 ................. 6.2 9.6 6.4 7.7 5.1 6.7 5.6 5.75 5.6 ........ 
26 ................. 6.5 9'.15 6.4 7.3 5.05 6.9 5.45 6.0 5.6 ........ 
27 ................. 6.7 8.75 6.4 7.7 5.0' 6.7 5.3 7.0 6.5 ........ 
28 ................ · 7.1 8.4 7.2 8.S 5.2 7.3 5.15 7.1 7.1 ........ 
29 .. , .............. 7.1 g.2 8.75 8.4 4.5, 7.9 5.2' 6.9 8.0 ........ 
30 ............... ·; 7;9 7.9 8.7 8.6 5.1 7.5 5.15 7.0 8.9 ........ 
81 ............. ;. 7.9 ........ 8.5 . ...... 4.6 1.15 . ...... 6.6 , .... - ... . ....... 

-
Note.-Ice conditions January 1 ,ito April 2, approximately. During March ice 1.6 feet 

thick. Ice conditions from about December 17 to .31. 

Mean daily gage hf?iignt in feet, of Wisconsin River at Neced,ah, Wiscon.-· 
sin, tor 1907. 

Day. j Mar j Apr. I May.j June. I July. j Aug. I sept·l Oct. I ),'ov·l~ 
1007. 

1 .................... 
2 ................... 
3 ................... 
4 .................... 
5 .... ; ............... 
6 ................... 
7 ................... 
S ............ : ....... 
9 ................... 
0 ................... 1 

1 
1 
13 
1 
1 
1 
1 
1 
1 
2 
21 
2 
28 
Z4 
2 
26 
27 
2 
29 
30 
81 

1. .................. 
2 ................... 
................... 

4 ................... 
5 ................... 
6 ................... 
7 .......... , ........ 
8 ................... 
g ................... 
6 ................... 
................... 

2' ................... 
..................... 
.................... 

5 ......... · .......... 
................... 
................... 

8 .................... 
................... 
................... 
................... 

1 River frozen. 

I 
1. 

....... 

....... 

....... 

........ 

....... 

....... 
...... 

....... 

....... 

....... 

....... 
6.40 
6.55 
6.4O' 
6.35 
6.40 
6.60 
6.85 
6.40 
6.20 
6.30 
6.90 
7.20 
7.90 
9.05 

10.00 
n.7\) 
13.2() 
13.50 
13.30 

13.30 8.05 6.60 
13.30 7.75 6.60 
12.70 7.75 0.40 
11.75 7.70 6.70 
10.95 7.70 0.40 
10.50 7.65 0.00 
10.70 7.7Q 6.20 
10.45 7.30 6.06 
10.00 7.30 5.95 

9.60 7.30 5.85 
9.20 7.10 6.m 
8.75 7.40 5.90 
8.90 7.10 6.00 
8.90 7.05 6.00' 
9.00 7.10 6.00 
8.80 6.90 6.06 
8.35 7.10 5.65 
8.20 7.7O' 6.05 
8.00 8.20 5.55 
7.80 8.40 5.65 
7.70 8.30 5.50 
7.60 8.10 5.90 
7.50 7.80 5.60 
7.55 7.56 5.70 
7.80 7.25 6.00 
8.00 7.40 6.15 
8.00 7.45 6.00 
8.20 7.20 5.75 
8.20 6.90 5.80 
8.05 7.20 5.70 

. ....... 7.00 . ....... 

5.2 4.85 4.6 6.3 4.7 4.7 
5.7 5.1 4.15 6.2 4.7 4.0 
i).11 4.8 5.05 6.0 4.8 4.3 
6.4 4.75 4.6' 5.75 4.5 4.55 
6'.6 4.8 4.4 5.7 5.5 4.45 
7.1 4.9 4.6 5.7 4.9 4.6 
7.4 4.7 4.55 5.45 4.5 4.7 
7.5 4.6 4.4 5.4 4.5 4.35 
7.0 4.5 4.0 5.35 4.8 4.2 
6.7 4.5 4.8 5.2 4.8 4.5 
6.55 4.8 4.45 5.0 4.4 4.7 
6.3 4.3 4.45 5.25 5.1 4.5 
6.15 4.25 4.4 5.2 4.8 4.7 
5.9 4.6 4.6 4.75 4.6 4.4 
5.5 4.3 4.55 5.4 4.4 4.4 
5.8 4.7 4.4 5.2 4.7 4.5 
5.2 4.7 4.7 4.8 4.3 4.5 
5.4 4.75 4.6 4.9 4.5 .4.6 
5.4 4.2 4.7 4.85 4.6 4.6 
5:8 4.85 4.75 5.5 4.35 5.8 
5.t) 4.4 5.4 4.65 4.4 5.7 
5.6 4.6 g.a 5.2 4.5 .. (1) 
6.0 4.8 9.7 4.85 4.6 
5.8 4.g 9.8 4.85 4.8 
5.8 4.8 8.8 4.6 4.6 
5.1 4.6 8.6 4.8 4.75 
5.4 5.0 7.45 4.8 4.4 
5.35 4.9 7'.1 4.6 4.7 
4.85 4.9 6.75 5.05 4.7 
5.5 1.95 6.5 4.9 4.5 
5.1 4.8 4.6 . ....... ........ 
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Rating table tor Wiscon&in River near Necedah, Wis., trom March 10 to July 
5, 1903.1 

e,ge 
I 

Dis· I Gage Dis- Gage Dis- Ga,..e Discharge. heighL. charge. height. charge. heigh,. charge. height. 

----

Feet. Sec.-feet. Feet. Sec.-feet. Feet Sec -ft. Feet. Second-jeet. 

4.6 8,400 5.9 5,680 7.2 9,100 8.8 14,160 
4.7 3,540 6.0 5,000 7.3 9,460 9.0 14,800 
4.8 8,690 6.1 6,130 7.4 9,760 9.2 15,440 
4.11 3,840 6.2 6,370 7.5 10,060 9.4 16,080 
5.0 4,000 6.3 6,620 7_6 10,3&' 9.6 16,720 
5.1 4,160 6.4 6,880 7:7 10,670 9.8 17,360 
5.2 4,32Q 6.5 7,150 7.8 10,9ID 10.0 18,000 
5.3 4,490 6.6 7,430 7.9 11,290 10.5 19,600 
5.4 4,670 6.7 7,710 8.0 11,600 11.0 2·1,200 
5.5 4,860 6.8 8,000 8.2 12,240 11.5 22,000 
5.6 5,060 6.9 8,290 8.4 12,880 12.0 24,670 
5.7 5,260 7.0 8,580 8.6 13,520 13.0 28,360 
5.8 5,470 7.1 8,870 

1 Flood in July changed channel. 

Rating table tor Wisconsin River near Necedah, Wis., trom July 6 to Decem­
ber 1'2, 1903. 

Gage Dis- Gage Dis-

I 
Gage Dis- Gage 

Discharge. height. charge. heIght. charge. height. charge. height. 

Feet. Sec-feet F.el. Sec. jeet. I Feet. Sec.-jeet, Feet. Second-feet _ 

4.8 4,roo 
I 

6.1 6,730 7.4 10,440 9.2 16,480 
4.9 4,350 6,2 6,970 7.5 10,760 9.4 17,160 
5.0 4,510 6.3 7,220 7.6 11,080 9.6 17,840 
5.1 4,680 6.4 7,480 7.7 11,410 9.8 18,520 
5.2 4,800 6.5 'f,750 7.il' 11,740 10.0 19,200 
&.3 5,040 6.6 8,080 7.9 12.mo 10.5 20,900 
5.4 5,230 6.7 8,320 8·.0 12,400 11.0 22,600 
5.5 5,430 6.8 8,620 S.2 13,080 11.5 24,300 
5.6 5,680 6.9 8,9"0 8.4 13,700 12.0 26,000 
5.7 5,84,0 7.0 9,220 8.6 14,440 12.5 27 ,700 
5.8 tl,06O 7.1 9,520 8.8 15,120 13.0 29,400 
5.9 6,270 7.2 9,820 9.0 15,800 14.0 82,800 
6.0 6,600 7.3 10,130 

Rating table tor Wisconsin near Necedah, Wis., trom January 1 to December 
31, 1904. 

-----
Gage Dis- Gage Dis-

height. charge. height. charge. 
I 

Gage Dis- I Galre Discharge. height. charge. ; height. 
I ----

Feel. Ser.-(eet P""eet. Sec.-feet. 
I -Feet. Sec·-feet. 

i 
Feet. Second-jeet. 

4.0 1,8OQ 5.4 4,880 6.7 9,500 9.0 15,400 
4.1 2;«Xl 5.5 5,130 
4.2 2',200 5.6 5,380 

6.8 8,900 9.2 16,000 
6.9 9;100 9.4 16,600 

4.3 2,400 5.7 5,64,0 7.0 9,400 9.6 17,200 
4.4 2,600 5.8 5,goo 7.2 10,oo:J 9.9 17,1'0} 
4.5 2,810 5.9 6,170 7.4 10,600 10.0 18,400 
4.6 3,0'20 6.0 6,440 7.6 11,200 10.5 19,900 
4.7 3',240 6.1 6,720 
4.8 3,460 6.2 7,010 

7.9 11,800 11.0 21,400' 
8.0 12,400 11.5 23,610 

4.9 3,000 6.3 7,BOO 8.2 13,oo:J 12.0 25,860 
5.0 3,930 6.4 7,600 
5.1 4,150 6.5 7,900 
5.2 4,390 6.6 8,roo 

8.4 13,600 12.5 28',230 
8.6 14,roo 19.0 30,750 
8.8 14;800 13.5 38,450 

5.3 4,tl3O 



WISOOXSIX RIVER SYSTEM. 125 

Rating table for Wisconsin River near Xecedah Wis., from ,,-anuary 1, 1905. to 
December 31, 1906. 

Gage 

I 
Dis· Gage Dis- GRge Dis· Gage 

Discharge. height. charge. height. . charge. height. charge. height. 

Feet. I~ec"feet. Fe_t. Sec.-feel. Fpet. Sec.-feet. Fee/. Second-feet. 
·4.00 1,!nJ 5.50 5,130 7.00 9,400 9.3> 17,800 
4.10 2,000 5.60 5,380 7.20 10,000 10.00 18,400 
·4.20 2,200 5.70 5,&10 7.40 10,600 10.50 llf,OOO 
4.30 2',40) 5.80 5.000 7.60 11,200 11.00 2'1,400 
4.40 2,600 5.90 6,170 7.80 11,800 11.50 23,610 
4.50 2,8110 6.00 6,440 8.00 12,400 12'.00 25,860 
4.60 3,02Q- 6.10 6,720 8.20 13,000 12.50 28,230 
4.70 3,240 6.20 7,010 8.40 13,600 13.00 30,750 
4.80 3,460 6.30 7,800 8.60 14,200 13.50 38',450 
4.90 3,690 6.40 7,600 8.80 14,800 14.00 46,200 
5.00 3,920 6.50 7,900 9.00 15,400 1:5.00 61,800 
5.10 4,150 6.60 8,200 9.20 16,000 16.00 77,500 
5.20 4,390 6.70 8,600 9.40 16,600 17.00 93,300 
5.30 4,6.'l() 6.se 8.800 9.66 17.200 18.00 109,200 
5.40 4,8f«l 6.00 9.1"" 

T'he las·t table .is applicable only for open-('hannel conditions. It is based on 23 dis­
('harge measurements made during 1902~1905. It is well' defined between gage heights 4.5 
reet and 10.5 feet. The table has been extended beyond these limits. From gage height 
6.3 feet to 11 feet the rating curve is a tangent, the difference being 360 per tenth. Above 
11 feet th'e bank 'overfiows, which causes the discharge to increase at a greater rate per 
foot. 

Estimate.d monthly discharge ot Wisconsin River near Necedah, Wis., !1903 
to 1906. 

[Draina.zoe area, 5,800 ~ quare miles] 

Date. 

1903 
..January 
February ...... . 
March3 ........ . 

April .......... .. 
May ............ . 
.June ........... . 
July ........... .. 
August ........ . 
September .... . 
October ....... . 
November 
Decem ber 1-12'. 

100J,. 

Maximum. 

Sec.-feet. 

30,450 
10,670 
21,200 
19,760 
21,240 
12,400 
34,840 
18,520 
5,945 
9,520 

I 

Discharge. 

Minimum. 

Sec.- eel . f 

6,015 
7,rnO 
3,540 
3,400 
4,125 
4,860 
5,840 
4,350 

5 5,630 

Mean. 

/Sec.-f' ef. 
2 2,600 
2 2,550 
11,859 
8,322 

14,49'2 
6,81l7 
9,022 
6,648 

15,&32 
10,586 

5,007 
07,7fJ8 

January ............................................... .. 
February .............................................. .. 
March ..... : ........................................... .. 
April ............ 21,100 7,300 12,830 
.May ......... ".. :!S,720 9,400 15,250 
.Tune ............ 2'Z,280 5,&10 11,350 
July............. 9,700 2,810 5,926 
August ......... 6,170 2,400 3,846 
September ..... 10,600 2,400 5,2'27 
-October ........ 33,ffiO 6,170 13' !j9() 
November ..... 9,700 3,460 5;OOS 
Decemner ............................................. .. 

I 

-------------------------
Run-off. 
---------

Per square 
Depth. mile. 

Sec.·feef. IflChNL 

0.45 0.511 
.44 .46 

2.M 2.35 
1.43 1.00 
2.50 2'.88 
1.19 1-.33 
1.56 1.3> 
1.15 1.33 
2.73 3.05 
1.83 2.11 

.86 .96 
01.34 ".00 

2.21 2.47 
2.63 3.03 
1.96 2.19 
1.02 1.18 

.003 .764 

.901 1.01 
2.34 2.70 

.982 1.10 

1-

Rainfall.' 

Inches. 
0.36 

.91 
2.33 
4.00 
6.23 
1.26 
6.11 
6.26 
5.86 
2.11. 
1.09 

.88 

.33 
1.20 
1.49 
2.01 
6.20 
4.81 
3.28 
3.m 
4.53 
5.70 

.25 
1.1'16 

1 Rainfall for 1903 is the average of the recorded precipitation at the following stations: 
Antigo, Koepenick, Stevens Point, Wausau, Amherst, Grand Rapids, and Medford. 
'That for 1004 includes the same stations, except Medford and adding Minocqua and 
.Prentice. . 

2 E;stimated. 
3 March 1 to g, inclusive, estimated. 
• River frozen Decemher 13 to 31. 
" Twelve-day period. 
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Estimated monthZy discharge of Wisconsin River near Necedah, Wis., for 1903 
to 1906-Continued. 

,Date. 

I Discharge. 

I Maximum. I Minimum. Mean.' 

I Sec.-feet. I Sec.·f et. I Sec·-feet. 

1905." 

March 21-30 .... 25,500 
April ........... 35,370 
]\{ay ............ 17,800 
June ..........•. 93,300 
July............. 15,700 
August .. ...... 9,700 
September ..... 13,600 
October 9,400 
November ..... 5,900 
December ..... 14,800 

1-----1 

3.920 
6,170 
6,305 
7.300 
4,150 
3,920 
4,630 
3,240 
3,460 
4,150 

9,037 
15,790 
11,060 
23,320 
8.711 
6,099 
7,419 
5,748 
4,667 
8,888 

Run·olf. 

Per square I mile. Depth. 

j' Sec.·feet. I Inches. 

1.56 
2.72 
1.91 
4.02 
1.50 
1.05 
1.28 

.991 

.805 
1.53 

1.80 
3.03 
2.20 
4.48 
1.73 
1.21 
1.42 
1.14 
0.90 
1.76 

Rainfall. 

inches. 

1.29 
1.76 
4.18 
7.54 
2.64 
5.47 
3.44 
1.93 
1.7~ 
1.13 

The year. .............. .............. .............. .............. ..•.•••••.•••. 32.29 

1906. 

April .......... .. 
May ........... .. 
June ........... . 
July ............ . 
August ....... .. 
September ... .. 
October 
November 
December 1-191 • 

1907. 

35,400 
14,600 
14,600 
13,000 
12,100 
8,800 
9,700 

15,100 
13,900 

12,100 
7,010 
6,170 
2,810 
3,2'40 
3,690 
2,600 
4,150 
6,040 

2i!,600 
10,500 
10,800 

6,1170 
5,240 
5,140 
4,840 
6,700 
8,160 

3.90 
1.81 
1.86 
1.13 

.003 

.886 

.834 
1.17 
1.41 

4.35 
2.09 
2.08 
1.30 
1.04 

.99 

.96 
1.30 
1.00 

1.58 
4.17 
5.63 
2.37 
4.25 
2.95 
2.84 
3.19 
1.36 

January ............................................................................. 1.61 
February ............................................................................ 0.37 
March, (a) .... 38,450 7,300 13,000 2.24 2.58 1.61 
April ........... 35,370 10,900 16,075 2.77 2.98 2.26 
May ............ 13,600 9,100 10,900 1.88 2.16 1.65 
June ........... 8,500 5,130 6,440 1.11 1.24 8.SI> 
July ............ 10,900 3,575 6,200 1.07 1.23 3.17 
August ......... 4,150 2,200 3,240 0.55 0.63 3.11) 
September ..... 17,800 1,800 4,270 0.73 0.81 5.75 
October ........ 7,300 3,000 4,300 0.75 0.86 0.7~ 
November ..... 5,130 2,400 3,025 0.52 0.58 0.69 
December, (b) 5,900 1,800 8,025 0.52 0.60 0.75 

The year. .............. .............. .............. .............. .............. 24.98 

1 Discharge values December 17 to 19 corrected for ice conditions. 
"No estimate for ice period. 
(a) 13-31 only. 
(b) 1-26 only. 
Note.-Values for 1906 good. 
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Discharge measurements of Wisconsin River at Merrill, Wis., in 190ft, 1903, 
1904, 1905, 1906 and 1907. 

Date. Hydrographer. 

1902. 

II Area of Mean Gage 
,Width. section. velOcity. height. 

1-------1--­
! 
I Feet. 

Square 
lat. 

Feet per 
stcuud. J Feet. 

November 17 .... .. L. P. Stockman ............... . 7.6 
3.8 December 10 ...... . do .......................... .. 

1003. 

January 2()1 ...... .. 
February 161 ........ .. 

March 20 .............. . 
May 172 .............. .. 
June }72 ............... . 
July 13 ............ .. 
August 222 ....... .. 
September ll...... E'. 
October 24......... L. 

19()4. 

May 12" ............ E •. 
June 5 ................. . 
July 162 .............. .. 

September 21 .... .. 
October 14......... F. 
November 301 ..... E. 

1905. 

(10 ................. . 
do ................. . 
do ................ .. 
do ................. . 
do ................. . 
do ................. . 
do ................ .. 
C. Murphy ...... .. 
R. Stockman .... .. 

Johnson, Jr ..... 0" 

do ................ .. 
do ................ .. 
do ................ .. 
W. Hanna 
Johnson, Jr ........ 

April 10.. .......... S. K. Clapp ......... . 
May 26............. do ................. . 
June 10 ............. M. S. Brennan ...... . 
July 10 ................. do ................. . 

1900. 

January 2'41 ............ do 
April 23·........... do 

1907. 
April 4 .......... .. 
June 13 .......... . 
July 12 .......... .. 
August 14 
September 17 ..... 

1 Partly frozen. 

A. H. Horton ........ 
G. A. Gray • 

do ............... . 
do ............... . 

...... do ............... . 

2 Affected by log jam. 

310 
310 
344 
33';) 
3Q8 

305 
283 
343 
334 

334 
334 
334 
312 
327 
300 

334 
324 
334 
332 

331 
334 

328 
324 
316 
292 
293 

718 
600 

2,639' 
2,232 
1,269 
1,424 
1,1l5 
1,759 
1,594 

2,2ro 
2,286 
1,800 
1,210 
2,333 
1,237 

2,189 
1,679 
2,33~ 
1,500 

1,090 
2,300 

2,417 
1,348 
1,175 

924 
1,021 

3 Partly frozen; di~charge about 50 per cent of open channel. 
• Logs running. 

1.91 
1.86 
3.781 
3.54 
1.78 
2.10 
2.36 
3.19 
2.61 

3.71 
4.19 
1.98 
1.91 
4.42 
1.85 

3.84 
2.69 
4.00 
2.73 

1.80 
4.34 

4.93 
2.26 
2.07 
1.68 
1.82 

4.00 
3.70 
8.00 
6.85 
4:"i':1l 
5.70 
5.00 
6.00 
6.OS 

7.85 
8.25 
5.30 
5.01 
8.25 
4.97 

7.8 
6.25 
8.17 
6.48 

5.92 
8.26 

8.47 
5.63 
5.33 
4.62 
5.00 

Dis· 
charge. 

Se.and 
feet. 

9,015 
1,394 

1,376 
1,250 
9,995 
7,893 
2,258. 
2,993-
2,638 
5,614 
4,159 

8,2'12 
9,587 
3,107 
2,312 

10,323-
2,294 

8,396 
4,519 
9,478 
4,357 

l,WO 
10,000 

ll,21S 
3,084 
2,461 
1,573 
1,876 
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Mean daily gage height, in teet, ot Wisconsin River at Merrill, Wis., November 
16, 1902, to December 31, 1907. 

1902. 1903. 

Day. 
NOV.] Dec Jan.! Feb. I Mar.1 Apr. IMay.IJuue.1 JUly.1 Au~·lsep~ ['oct.! Nov. I Dec. 

1. ........... ...... ...... S.65 3.80 3.70 6.73 6.65 ...... 7.05 4.30 . ..... 6.50' 5.85 5.10 
2 .•.......... ...... ...... 3.70 3.80 3.70 6.70 8.30 ...... 7.65 4.30 5.50 5.90 5.00 5.10 
3 ........... · ...... ...... 3.85 3.85 3.30 6.55 . ..... ...... 7.65 4.00 5.7() 6.00 5.30 5.25 
3 ............ ...... ...... 1I.SO 3.80 3.75 6.65 ...... . ..... 8.70 5.00 5.80 7.85 5.30 5.10 
5 ............ ...... ...... 3.75 3.85 3.80 6.75 . ..... ...... S.80 6.55 6.00 8.00 5.30 5.2\) 
6 ............ ...... ...... 3.70 3.85 3.70 6.70 . ..... . ..... 8.70 7.45 6.10 7.80 5.75 5.15 
7 ............ ...... ...... 3.75 3.00 3.80 6.80 . ..... ...... S.30 7.35 6.10 8.85 5.30 5.20 
B .•••.••••••• ...... ...... 3.70 3.80 3.75 6.90 . ..... ...... S.lQ 7.25 6.50 8.55 5.10 5.20 
9 ............ ...... 3.65. ~.OO 3.75 6.75 . ..... ...... 7.70 (1) 6.60 8.35 5.20 5.15 

10 ............ ...... 4.00 3.65 3.85 3.00 6.70 . ..... ...... 7.60 . ..... 6.80 8.20 5.10 5.05 
11 ............ ...... 3.95 3.70 3.55 4.05 6.75 ...... ...... 7.50 . ..... 6.00 7.70 5.30 4.95 
12 .....•...... 4.00 3.70 3.85 4.20 6.55 I ..... ...... 7'.30 . ..... 9.10 7.25 5.25 4.70 ...... 
13 ............ ...... 4.00 3.30 3.75 4.75 6.05 . .... ...... 6.30 . ..... 9.40 7.3'5 5.25 4.90 
14 ............ ...... 3.85 3.75 3.70 5.00 6.70 . .... ...... 5.50 . ..... 10.00 7.10 5.25 4.30 
15 ...•........ 3.65 3.65 3.75 5.05 6.75 . .... ...... 6.00 . ..... ll.10 7.10 5.05 5.30 
16 ............ 3.00 3.85 3.rp 3'.80 5.05 6.80 . .... ...... 5.40 . ..... 11.50 6.75 5.50 4.55 
17 ............ 3.80 3.85 3.70 3.00 5.50 6.85 . .... ...... 5.50 . ..... 10.30 6.60 5.35 5.00 
18 ............ 2.50 3.90 3.70 3.75 5.55 6.75 ..... . ..... 5.40 . ..... 10.10 6.60 4.&5 5.10 
19 ............ 2.06 3.85 4.20 3.55 7.00 7.10 . .... 5.15 5.15 . ..... 9.40 6.60 4.75 5.10 
20 ............ 1.90 4.05 4.00 11.70 8.35 7.20 . .... 5.20 5.55 . ..... 8.90 6.35 4.85 5.20 
21 ......•..... 1.90 3.80 3.85 3.65 8.30 7.10 . ..... 5.55 4.65 . ..... 8.50 (J.35 4.75 5.20 
22 ............ 1.55 3'.30 4.00 3.8'5 8.00 6.30 . ..... 5.60 4.90 . ..... S.10 0.35 4.55 4.30 
23 ............ 1.06 3.75 4.00 3.45 8.25 6.75 . ..... 6.00 5.40 . ..... 7.00 6.40 4.60 4.30 
24 ............ .00 3.S5 4.00 3.65 7.50 6.80 . ..... 6.45 5.10 . ..... 7:70 6.15 4.70 5.10 
2'5 ............ l.O5 4.05 ~.10 3.70 7.35 7.05 . ..... 6.40 4.65 . ..... 7.10 6.05 4.90 5.00 
26 ............ .55 3.95 4.05 3.70 7.00 6.10 . ... -.. 5.85 5.10 . ..... 7.20 6.00 5.35 5.20 
27 ............ .15 3.ro 4.00 3.00 6.65 6.35 . ..... 5.35 4.10 . ..... 7.20 5.85 5.25 5.50 
28 ...........• .05 :1.30 3.85 3.65 6.05 6.50 ...... 5.35 4.50 . ..... 7.05 5.75 4.85 5.60 
29 .........•.. .10 3.70 3.95 ...... 0.30' O.S' . ..... 6.30 5.60 . ..... 5.40 5.8Y 4.85 5 .. fiQ 
30 ............ ...... S.70 3.90 ...... 6.4.5 ~.OO . ..... 6.75 4.50 . ..... !I. 05 5.95 5.06 5.30 
31 ............ ...... 3.70 3.85 ...... 6.70 ...... . ..... ...... 4.30' . ..... ...... 5.60 . ..... 5.00 

-

Day. I Jan. I Feb. I Mar. I Apr. I May.!JUne ]JUly,1 Aug·lsept.J Oct. I Nov. I Dec. 
-----

5.05 6.15 6.70 4.85 
4.00 6.25 6.60 5.20 
5.95 6.70 6.25 4.85 
7.30 5.85 5.90 4.85 
6.90 6.40 5.75 4.75 
6.25 5.90 5.70 4.95 
7.05 5.60 5.55 4.80 
7.00 6.70 5.15 ... 15 
6.75 7.75 4.70 5.00 
5.90 10.10 4.55 5.00 
6.15 10.40 4.40 4.65 
6.60 10.15 4.75 4.45 
6.15 9.06 5.90 4.30 
5.95 8.30 6.00 5.05 
5.95 7.55 4.60 5.20 
5.00 7.15 4.50 5.30 
5.00 6.00 4.55 5.20 
5.95 6.00 4.55 5.20 
5.90 6.95 4.75 5.10 
5.20 6.25 5.05 a.OS 

1904. 
1. ............• 5.90 5.65 5.90 5.90 7.55 7.55 6.75 5.15 
2 .............. 6.00 5.65 5.% 5.85 7.10 7.25 6.80 5.20 
3 .............. &.05 5.60 5.90 5.90 6.80 7.30 6.60 5.10 
4 .......•....•. 6.10 5.55 5.90 5.85 7.05 7.70 6.20 5.00 
5 .............. 6.10 5.70 5.00 5.00 7.ro S.05 6.2S 5.05 
6 .............. 6.00 5.70 5.85 6.40 6.75 8.30 6.20 5.25 
7 .............. 5.75 5.00 5.95 6.35 6.75 7.80 6.20 5.20 
8 .............. 5.30 5.80 5.8'5 6.65 7.06 7.85 6.35 6.65 
9 .............. 5.50 5.30 5.90 7.20 B.40 7.55 6.70 5.10 

10 .............. 5.85 5.75 5.00 7.15 8.20 7.35 6.95 5.20 
11 .............. 5.55 5.85 5.9()i 7.15 7.90 7.00 7.20 5.30 
12 ........... : .. 5.70 5.75 5.00 6.75 7.95 7.55 6.55 6.20 
13 .............. 5.75 6.10 5.30 O.SO 7.70 7.25 5.45 7.15 
14 ...•...•..•... 5.70 5.55 5.30 6.65 7.95 6.50 6.00 5.50 
15 .............. 5.55 5.00 5.00 6.35 7.70 6.20 5.75 5.30 
16 .............. 5.60 5.65 5.85 5.85 7.00 B.lO 5.00 5.70 
17 .............. 5.60 5.95 5.90 6.45 7.40 6.05 5.30 6.65 
18 .............. 5:~5 . 5.00 5.75 6.30 6.55 6.10 6.05 5.90 
19 ... , ........... 5.65 5.00 5.65 6.3:5 6.75 6.50 4.50 5.75 
20 .............. 5.60 6.15 5.70 6.15 6.75 6.20 4.60 6.40 
2[ •...........•. 5.70 5.85 5.75 6.0; 6.85 6.0.5 5.10 6.10 S.3S 6.35 5.10 5.20 

5.05 6.30 5.25 5.70 
5.50 6.65 5.10 5.2\) 

22 .•.•........•. 5.65 5.95 8.30 6,()5 7.05 6.10 5.20 6.20 
23 .............. 5.60 5.90 5.35 6.10 7.05 6.05 5.30 6.15 

6.80 6.55 4.95 5.20 
7.10 7.10 4.75 5.45 

24 .•............ 5.50 5.W 5.7.5 7.00 7.()5 7.2.5 4.00 5.85 
25 .............. 5.85 .5.90 6.00 8.10 8.10 5.60 4.50 5.30 

7.75 7.20 4.95 5.05 
7.15 6.00 5.45 5.00 
7.20 6.75 5.15 5.95 
6.40 6.85 5.15 5.60 
6.10 6.65 4.85 5.50 

6.25 5.15 

2d .•........••.. 5.55 5.00 5.85 8.35 10.10 6.00 .4.60 5.70 
27 .........•.... 5.,55 5.90 5 . .55 8.45 10.00 6.25 . 5.'40 6.00 
28 .............. 5.55 5.90 5.70 S.50 9.80 1.25 5.10 5.50 
29 ...........•.. 5.55 5.95 5.30 8.20 9.05 6.80 5.50 5.00 
30 .............. 5.55 ....... 5.70 7.75 8.60 6.30 ,,:ro 6.35 
31 .............. 5.W ...... , 5.30 ........ 7.95 . .... , 5.50 5.05 

1 Chain gage stolen. 
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Mean daily gage height, in feet. of Wisconsin River at Merrill, Wis., November 
16, 1902, to December 31, 1906-Continued. 

Day. J Jan. ! Feb. t Mar.! APr., May. Jnne July. t Aug. t sept.j oct.j Nov. 1 Dec. 

1005. 
6.20 5.20 1. ............. 5.20 5.25 5.3; 8.00 

5. 15 15,g) 
7.40 5.05 6.10 6.20 

2 .............. 4.95 3.00 5.35 8.80 5.70 r..70 7.00 5.4:. 6.20 (1..00 6.00 5.70 
3 .............. 5.20 4.00 5.20 9.20 6.20 5.00 7'.50 5.35 6.15 6.20 5.00 5.00 
4 .............. 5.70 5.15 5.40 8.00 6.10 5.50 7.00 5.35 6.70 6.00 5.25 5.80 
5 .............. 5.35 5.50 5.25 8.80 6.25 7.00 8.00 0.95 6.70 6.05 5.80 5.40 
6 .............. 5.40 5.35 5.35 8.80 6.40 W.40 8.20 6.10 6.25 6.00 5.35 5.25 
7 .............. . 5.20 5.15 5.55 8.80 6.45 10.00 7.70 6.85 6.00 5.30 5.10 5.55 
8 .............. 5.45 5.25 5.15 8.20 7.20 9.00 7.80 6.00 6.25' 5.30 5.55 5.55 
9 .............. 5.15 5.10 5.20 8.00 6.70 9.00 8.00 6.20 6.10 4.30 5.45 5.35 

10 .............. 5.05 5.40 5.65 7.80 6.45 8.40 7.20 6.40 6.30 4.00 5.90 5.75 
11 .............. 5.36 5.20 5.4:. 7.40 6.96 8.50· 6.85 6.05 6.15 6.15 5.g) 5.70 
12 .............. 5.50 4.95 5.05 7.20 7.20 8.40 7.05 5.75 6.80 6.80 0.15 5.55 
13 .............. 5.50 5.20 5.45 7.40 6.00 7.80 6.20 6.00 6.65 6.45 5.30 5.60 
14 .............. 5.90 5.25 . 4.70 7.00 7.40 7.80 6.30 6.15 6.40 6.55 5.00 5.00 
15 .............. 6.00 5.15 4.70 6.90 7.60 7.60 6.80 5.90 6.05 5.90 5.20 5.35 
16 .............. 5.95 5.50 4.95 7.20 7.60 8.10 6.50 6.05 6.40 6.15 5.65 5.70 
17 ........... · ... 5.75 5.70 5.05 7.40 7.8fJ 10.40 6.30 5.00 6.60 5.85 5.70 6.15. 
18 ............... 5.85 5.65 5.25 7.00 7.8D 10.60 6.55 6.40 6.45 6.Z5 5.75 5.50 
H) .............. 0.65 5.55 5.25 6.45 7.50 ,10.60 5.05 6.25 6.90 6.65 5.86 5.60 
20 .............. 5.15 5.35 5.25 6.4;; 7.30 9.60 5.65 6.20 7.35 6.85 5.45 0.65 
21 .............. 5.lI; 4.30 5.50 6.45 7.00 9.20 6.45 5.00 6.70 6.70 5.75 5.75 
22 .............. 5.60 5.20 4.95 6.05 6.75 8,60 6.00 6.80 7.00 6.70 0.75 5.75 
23 .............. 5.80 5.75 4.95 5.95 6.80 8·.50 5.50 6.50 6.90 6.80 5.75 5.45 
Z4 .............. 6.05 .5.80 5.35 5.60 6.40 8.00 5.40 4.80 6.80 6.15 5.60 5.55 
Z5 .............. 6.15 5.60 4,;"55 5.75 6.45 7.60 5.20 ii.55 6.50 6.80 5.70 5.90 
26 .............. 5.85 5.15 5.75 6.20 6.80 6.00 5.10 6.35 6.25 6.70 5.20 6.25 
27 .............. 5.85 5.65 6.05 5.00 6.35 7.60 5.65 11.40 6.55 6.55 4.80 5.90 
28 .............. 5.25 5.35 7.40 5.65 6.86 7.50 5.80 6.25 t 6.15 6.00 5.15 5.60 
!IV .............. 5.10 ...... 8.00 5.95 6.20 6.75 5.60 5.75 5.95 6.50 5.65 5.85 
30 .............. 5.05 ..... 8.60 5.45 6.25 7.05 5.7?l 6.()() 6,.45 5.70 5.50 5.70 
31. ............. 5.15 ..... iii. 50 ..... 6.00 ...... 4.801 6.80 ....... 5.80 ...... 5.40 

:1i'ote.-:1i'o ice record at this station. 

Daily gage height, in feet, of Wisconsin River, at Merrm, Wis., for 1906. 

Day. Jan. 1 Feb. 1 Mar. I Apr. I May. !June 1 July. 1 Aug. [ Sept. 1 oct.j Nov.j Dec. 

1900. 
1.............. 5.6 
2.............. 5.75 
8,...... ....... 6.45 
4 .............. 6.3 
5.............. 6.85 
6.............. 5.95 
7 .............. 5.8 
8 .............. 5.7 
9 .............. 6.5 

10.............. 5:55 
11.............. 6.05 
12.............. 5.95 
13.............. 5.75 
14.............. 5.8 
15.............. 5.65 
16..... ......... 5.95 
17.............. 6.35 
18.............. 6.15 
19... ...... ..... 0.65 
20..... ......... 5.65 
21....... ....... 5.9 
22 .............. 5.75 
23.............. 6.0 
24.............. 5.6 
25.............. 5.2 
26.............. 5.5 
2'7.............. 5.9 
28.............. 5.6 
211.... .......... 5.7 
30.............. 5.5,'; 
81.............. 5.85 

5.5 5.75 
5.9 5.7 
5.5 5.45 
5.9 5.2 
5.6 5.75 
5.65 6.0 
5.5 5.65 
5.8 5.9 
5.6 5.8 
5.9 5.4 
5.8 4.95 
5.65 6.0 
5.65 5.6 
5.55 6.15 
5.7 5.8 
5.25 5.9 
5.05 tJ.05 
5.1 5.75 
5.2 5.6 
5.3 5.6 
5.75 5.9 
5.!\15 5.75 
5.jl 5.8 
5.65 5.85 
6.95 5.6 
5.7 5.95 
5.5 6.15 
5.95 5.7 

5.35 
5.8 
5.65 

5.65 
5.7 
6.15 
6.7 
7.65 
7.45 
7.6 
7.5 
8.0 
9.75 
9.8 
9.75 

10.0 
10.05 
9.95 
9.45 
9.2 
9.25 
9.5 
9.55 
9.4 
9.15 
8.85 
8.25 
8.25 
8.0 
7.55 
7.3 
6.95 
7.4 

....... 

7.35 6.55 6.65 
7.w 6.6j 6.45 
7.8 6.45 7.0 
7.6 5.85 7.2 
7.75 7.35 6.85 
7.75 8.15 6.55 
7.3 8.21:> 6.95 
6.8 7. !is 7.5 
6.45 8.1 5.7 
6.75 7.75 5.75 
6.95 7.5 5.7 
7.0 7.5 0.8 
6.6 6.7 5.65 
6.65 6.4 5.8 
6.65 6.1 5.5 
6.7 6.1 4.55 
6.95 5.7 5.6 
6.4 5.55 5.25 
6.55 5.85 5.25 
6.8 IU 5.15 
7.2 6.65 5.05 
6.95 5.S 4.15 
6.6 5.75 3 .• 
6.55 6.15 5.5 
6.95 6.7 5.55 
7.05 6.2 5.15 
6.4 &.1 4.35 
6.8 6.0, 4.95 
6.55 5.9 5.15 
7.2 6.40 3." 
6.95 ...... 5.0 

4.45 5.85 3.5 6.05 5.9 
4.6 6.45 4.5 5.7 5.8 
5;2 6.4, 4.8· 6.0 5.6 
5.3 6.35 ~.O 5.95 5.S 
5.45 6.15 4.75 5.0 5.7 
5.05 5.9 5.05 5.75 5.6 
5.05 5.6 4.85 5.45 5.4:. 
5.1 5.3 4.45 5.85 5.3 
5.15 5.0 4.76 5.65 5.3 
5.6 5.0 4.15 5.25 4.8 
5.5 4.8 5.il 5.35 5.5 
5.9 4.7 5.25 4.9 5.4' 
4.8 5.55 5.3 5.2 5.7 
5.2 5.6 5.0 5.0 5.0 
5.05 5.65 4.35 5.65 5.45 
5.6 5.7 4.85 5.3 5.45 
5.15 3.75 5.15 1>.4:. 5A 
5.2 5.05 5.3 5.15 5.55 
5.05 5.45 5.95 5.45 5.5 
3.3 5.4 5.1 5.55 .5.1 
5.6 5,4 5.9 '5.75 5,4 
6.5.5 5.75 5.6 5.7 4.95 
7.55 0.5 5.6 5.2,5 5.0 
9'.15 4.45 5.85 5.1 4.85 
6.8 5.55 6.95 5.45 5.35 
8.45 5.1 6.65 5.4 5.4 
7.75 5.35 6.5 5.5 5.6 
7.26 5.0 6.15 6.1 5.7 
7.1 5.15 6.0 6.3 5.5 
5.95 4.7 6.1 6.3 5.65 
5.45 . ...... 6.1 . ...... 4.8 

Note.-No ice record by observer. Probably ice conditlous during January to March 
and December. 

9 
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Mean daily gage height, in feet of Wisconsin River at Merrill for 1907. 

Day. I Jan.j Feb.j Mar.) Apr. I May·IJune.[ July. I Aug. I SePt.! oct., NOV-J nec.-

1007. 
1 .............. 4.9 5.15 5.2 ....... 6.95 5.8!! 5.8 4.8 4.1 5.3 5.25 4.4 
2 .............. 5.15 5.0 6.2 ....... 6.85 5.40 5.35 4.95 3,.5 5.& 5.1 4.35 
g .............. 5.0 5.2 6.3 ....... 7.30 7.15- 5.95 4.75 3.8 5.5 5.05 3.9 
4 .............. 4.85 5.1 5.45 8.60 7.0.> 5.20 5.55 4.:1 4.05 5.75 4.0 4.4 
6 .............. 4.8 5.2 4.75 B.W 7.35 5.80 5.6 4.65 4.5, 5.45 4.7 4.35 

6 .............. 4.95 5.15 5.25 8.55 7.60 5.90 5.9 4.6 4.15 5.15 4.9 5.0.> 
7 .............. 4.95 5.05 5.2 8.10 7.2'5 5.75 5.2 4.75 4.65 4.55 4.9 4.6 
8 .............. 5.0 5.05 5.1 1.90 8.00 5.70 5.6 4.3 4.4 5.15 4.85 4.75 
9 .............. 5.15 5.2 4.9 7.20 U.OO 5.55 5.9 3.8 4.25 5.5 5.15 4.8 

10 .............. 5.25 4.95 5.4 7.10 6.50 5.20 5.8 4.45 3.3 5.45 3.55 4.4 

11 .............. 4.9 5.0 5.25 ....... 6.80 5.50 5.7 5.5.5 4.25 5.2 3.85 4.3 
12 .............. 5.25 5.1 5.0.> ....... 6.90 5.40 5.5 4.55 4.45 5.3 4.75 4.35 
13 .............. 5.15 5.25 5.25 ....... 6.55 5.95 5.35 4.85 4.85 5.35 3.05 4.35 
14 .............. 5.05 5.2 5.1 ....... 7.65 6.20 5.8 4.3 4.6 4.3 4.2 4.7 
15 .............. 5.0 ~.95 4.75 ....... 8.05 5.80 5.3 4:25 4.2 4.75 4.3 4.7 

16 .............. 5.6 5.3 4.7 ....... 8.30 5.85 5.4 4.4 4.8 5.2 4.3 4.55 
17 .. · ............ 5.1 4.9 4.9 ....... 8.35 6.10 5.45 4.3 4.95 5.1 4.5~ 4.2.5 
18 .............. 5.15 5.0 4.75 5.95 8.05 4.70 5.65 4.1 0.1 4.95 4.7 4.3 
19 .............. 5.25 5.0 5.25 6.20 7.90 4.90 5.5 3.S 8.05 5.15 4.35 4.5 
.20 .............. 5.1 5."5 ;;-.15 11.45 7.50 5.40 5.S 3.95 9.2 4.95 4.11 4.5 

21 .............. 5.05 5.35 5.4 6.20 7.05 5.4() 5.5 4.4 9.1 4.45 5.05 4.7 
2:1 .............. 5.0 5.35 5.15 6.90 7.f)) 5.35 5.1 4.65 S.!! 4.55 4.35 4.45 
23 .............. 5.5 5.1 5.15 7.10 7.m 5.35 5.5 5.0 7.6 4.9 4.35 4.35 
24 .............. 5.25 5.1 ....... 6.00 7.25 5.15 5.4 5.05 7.35 4.85 4.65 4.45 
25 .............. 5.2' 5.1 ....... 7.25 7.15 4.00 5.35 5.3 6.90 4.9 4.7 S.IlS 

26 .............. 5.8 5.1 ....... 6.75 7.20 5.25 5.25 5.15 6.8 4.35 4.3 3.75 
Z1 .............. 5.2, 5.35 ....... 6.20 7.05 5.20 5.20 4.55 6.35 3.85 5.0 4.1 
28 .............. 5.35 5,:05 ....... 6.55 6.9'; 5.60 4.:')5 4-;3 6.0 4.05 4.0 3.95 
29 .............. 5.05 ....... ....... 6.70 6.55 5.15 3.55 4.4 &.0 5.15 4.45 4.8'> 
30 .............. 5.2 ....... ....... 6.75 6.65 4.00 4.7 4.7 5.6 5.0 4.5 4.55 
31. ............. 5.25 ....... ....... ....... 6.55 . ..... 4 .. 5 4.55 ....... 5.1 . ...... 4.6 

Note.-Reasons are not on rec'oru for the intprmission of readings in March and April. 
Note.-River open all winter, I907-S. ' 

Rating table for Wisconsin River at highway bridge near Merrill, Wis., from 
June 17, 1903, to December 31, 1904· 

Gage Discharge. 
Uajf6 Discharge. 

\ 

Galle Discbarge. 
Gage Discharge. heijfht. height. height. height. 

S.cond- Second· I Feet. Second· Second· 
Feet. feet. Feet. feet. leet. Feet. jee!. 

4.5 1,485 5.5 3,225 6.5 5.485 8.0 9,565 
4.6 1,645 5.6 3,425 6.6 5,725 8.2 10,225 
4.7 1,8():5 5.1 3,635 6.7 5,975 8.4 10,885 
4.8 1,970 5.8 3,8&5 6.8 6,225 8.6 11,545 
4.9 2,140 5.9 4,075 6.9 6,475 S.8 12,205 
5.0 2.310 6.0 4,805 7.0 6,725 9.0 12,865 
5.1 2,485 6.1 4,535 7.2 7,245 9.5 14,515 
5.21 2,665 6.2 4,765 7.4 7,785 10.0 16,165 
5.3 2,845 6.3 5,005 7.6 8,345 10.5 17.815 
5.4 3,035 6.4 5,245 7'.8 8,9()5 11.0 19,465 
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Rating table for Wisconsin RivtJr at ~ferrill, Wis., jor 1905-6. 

Gall'e r Ga~ heig t. Discharge. height. Discharge. Ga~ heig t. Discharge. Ga~ heig t. Discharge. 

Second· Seco..,!· Second· Sec/md. 
Feet. jeet. Feet. jeet. Feet. feet. Feet. jeel. 

3.50 7lJ() 4.80 1,950 6.10 4,210 7.80 8,480 
3.60 S40 4.90 2,090 6.20 4,2140 8.00 \1',070 
3.70 8% 5.00 2',230 6.30 4,640 8.2'0 9,680 
3.80 955 5.10 2,:180 5.40 4,860 8.40 10,310 
3.90 1,02'0 5.20 2,540 6.50 5,090 8.60 10,960 
4.00 1,090 5.30 2,700 6.60 5,320 8.80 ll,6"ZO 
4.10 1,170 5.40 2,870 6.70 5,560 9.00 n,300 
4.20 1,200 5.50 3,040 6.80 5,800 9.2'0 12,980 
4.30 1,360 5.60 3,220 6.90 6,050 9.40 13,680 
4.40 1,460 5.70 3,410 7.00 6,300 ' 9.60 14,380 
4.50 1,870 5.80 3,600 7,20 6,820 9.80 15,OSO 
4.60 1,690 5.90 3,800 7.40 7,360 10.00 15,800 
4.70 1,82() 6.00 4,000 7.60 7,910 

Note.-T'he above tables are applicable only for open-channel conditiont!. It is based 
on discharge measurements made during 1904r1900 .. It is fairly weI! defined between gage 
heights 5 feet and 8.5 feet. Bl'low gage height 4.5 feet it is only app,roximate. 

Estimate!1 monthly discharge at Wisconsin River at Merrill, Wis., tor 1904. 

[Drainage agea, 2,680 square miles.] 

Date. 

1001. 
January ................. .. 
February ................. . 
March .................... .. 
April ...................... . 
May ....................... . 
June ...................... .. 
July ....................... . 
August .................... . 
Septemher ................ . 
October ................... . 
November ................ . 
December ................. . 

The year 

1900. 

April ..................... .. 
May ....................... . 
June ....................... . 
July ....................... . 
August .................... . 
September ............... .. 
October ................... . 
November ............... .. 

Discharge. Run·off. 

Rainfall. 1 

Maximum. Minimum. Mean. 
Per 

square 
mile. 

Depth. 

Sec.·feet. Eec.·feet. Sec.-f'let. Sec.·feet. Inches. Inches. 

4,535 
4;055 
4.305 

11,:~20 
18,140 
10,560 
7,245 
7,110 
8,985 

17.480 
5,975 
4,195 

3,ZZ;; 
3,3HO 
2.945 
3.910 
5,610 
3,425 
1,485 
2,310 
2,14() 
3,425 
1,410 
1,490 

S,66~' 1.39 1.60 0.33 
3,74g 1.43 1.54 1.20 
H',889 1.48 1. 71 1.49 
6,242 Z.:f7 2.64 2.01 
8,935 3.40 3.92 6.20 
6,472 2.45 2.74 4.81 
3,967 1.51 1. 74 &,28 
3,766 1.43 1.65 3.21 
5,()()(J 1.90 2.12 4.53 
7,&4(; 2'.79' 3.22 5.70 
2,fro 1.06' 1.18 .25 
2,566 .976 1.12 1.88 

-------------1-------1-------1·-------1--------
18,140 

16,000 
8,480 
9,840 
7,360 

10,500 
4,980 
6,180 
4,640 

1,410 

3,320 
4,SOO 
3,130 

790 
1,700 

9'~5 
790 

2,090 

4,885 1.85 25.18 34.87 

10,400 
6,230 
5,510 
3,450 
3,770 
2.950 
2,900 
3,lm 

3.95 
2.37 
2.00 
1.31 
1.43 
1.12 
1.10 
1.21 

4.41 
2.73 
2.33 
1.51 
1.65 
1.25 
1.27 
1.35 

1.49 
4.76 
5.07 
2.39 
4.91 
2.47 
2.45 
2.60 

Note.-Gag" heights for HID} nre published in 'Vater·Supply Paper No. 171. Discharge 
values for 1005 and 1900 are excellent, although logging may affect the results to a Slight 
degree. Ice conditions assumed .Tanuary, February, lIiarch and December. Discharge 
as given by the measurements on 'January 24, 1900, is about 50 per cent of the open­
channel rating. 
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Monthly discharge of W'isconsin River at Merrill, Wisconsin for 1907. 

DisI!harge. 

Month. 
I Run·off. I 

--- Per I Rainfall. 

[
Maximum. Minimum. I Mean. I square Depth. 

mile 

------jsecond.feet. jSecond'f~lsecond-feet.lsecond-feet'l Inch~ I ~che~ 
January 2,700 1,950 2,390 0.91 LOS 1.24 
February ...... 2,785 2,090 2,700 1.02 1.06 0.54 
March, (a) ..... 2,870 1.820 2,380 0.90 .76 1.45 
April, (b) ...... 10,960 5,900 6,300 2.39 1.74 2.25 
May ............ 10,160 5,205 6,925 2.63 3.03 1.23 
June ............ 6,690 ·~:~ro 3.040 1.15 1.28 2.61 
July ............ 3.900 2,870 1.09 1.26 2.8J 
August 3,040 1,170 1,630 0.62 .71 2.61 
September ..... 12~64O 690 3,130 1.19 1.33 6.65 
Oct6ber 3,040 990 2,700 1.02 1.18 0.73 
November ...... 2,620 490 1,605 0.61 .68 0.52 
December ...... 2,305 1.020 1,495 0.56 .64 0.52 

The year. " 12,640 490· 3,097 14.09 14.72 23.16 

(a) 1-23 only. (b) 20 days only. 

WISCONSIN RIVER NEAR RHINELANDER, WIS. 

This station was established December 1, 1905. It is located about 
8 miles southwest of Rhinelander, Wis., at the highway bridge, about 
400 feet below Forbes and .Wixson's dam and power station. 

The channel is straight for 400 feet above and below the bridge. 
The banks are of medium height, but do not overflow. The bed of 
the river is rocky and is permanent; the current is swift. 

Discharge measurements are made from the lower side of the two­
span highway bridge; the initial point for soundings is the right end' 
of the downstream railing l)f the bridge. 

A standard chain gage, which was read during 1906 by E. H. Mil­
ler and Charles Hagen, is attached to the upstream side of the bridge. 
Length of chain, 18.97 feet, The bench mark is the head of the right 
bolt on the upstream side of the top of the right upstream cylinder­
pier. It is marked with white paint and the letters "B. M." Eleva­
tion, 13.96 feet above the gage datum. The: reference point is the 
center of pulley of gage; elevation, 17.12 feet above the gage datum. 

Discharge measurements of Wisconsin River near Rhinelander in 1906 and, 1907. 

Date. Hydrographer. Width. Are" of GallA Dis· 
section. height. charge. 

---- .. 
Feet. Square feet. Feet. I Second-feet. 

1906. 
Jan 27 ............. M. S. Brenna" ......... 209 473 2.71 a1,040 
April 17 .. ........ Horton and Brennan .. 21'i 822 4.25 2.580 
.June 12 M.S. Brennan ......... 216 656 3.60 2,050 
April 6, iOO7·.:···::: A.H. Horton ......... 211 708 3.!l4 I 2,393' 
April 6. 1907 ....... A. H. Horton .......... 211 785 4.29 2,825 
October 17, 1907 ... G. A. Gray .............. 196 330 2.55 704 

a Narrow strip of lC3 along shore. 
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Daily gage height, in teet, ot Wisconsin River near Rhinelander, Wis., tor 
1905-6. 

1905. 1906. 
Day. --

Dec. Jan. I Feb. 1 Mar.! Apr. I May·l June. [JUlY. 1 Aug. I S~Pt·1 oct.! Nov. I Dec. 

1. •.•.. 2.5 3.0 2.6 2.8 2.8 3.4 3.1 4.1 ~.S 3.1 2.4 2.95 3.1 
2 ...... 2.4 3.0 2.6 2,.5 11.(/ 3.3 3.2 3.1 ~.7 2,.4! 2.;' 3.1 2.15 
3 ...... 2.25 2.75 3.0 21.95 8.0 3.3 2.8 4.0 3.1 3.0 2.5 3.0 3.0 
4 ...... 2.4 2.9 2 .. 7 2.95 2.95 3.9 3.1 3.6 3.15 2.9 2.5 2.1 3.1 
5 ...... 3.0 2.75 2.8 2.4 3.0 a.9 3.2 2.1 1.4 3.3 2.8 2.9 2.8 
6 ...... 3.1 2.75 2.9 2.90 2.8 4.2 8.6 3.1 3.1 2.6 2.8 3.1 2.3 
7 ...... 3.0.5 2.6 3.1 2.8 3.0 3.4 4.3 3.3 2.9 2.5 l.8 2.9 3.0 
8 ...... 3.1 3.0 2.9 2.4 3.3 3.5 3.9 2.5 3.0 2.8 2.9 2.9 2.65 
9 ...... 3.2 2.8 2.9 2.7 3.1 3.6 4.3 2.7 3.0 1.7 3.0 2.8 2.11 

10 ...... 3.0 21.7 2.00 2.8 3'.2 8.4 4.4 2.8 2.S ' 2.1 3.0 2.5 2.7 
11 ...... 3.0 2.9 2.6 2.6 3.9 3.5 3.5 3.0 2.61 2.5 2.8 2.1. 2.9 
12 ...•.. 3.2 2.8 2.1 2,.6 4.3 3.6 ~.6 3.15 2.1 2.7 2.9 2.4 2.7 
13 ...... 3.1 2.7 2.8 3.0 4.0 3.3 3.5 2.5 2,.9 2.6 2.9 2.9 2.85 
14 ...... 3.2 2.5 2.7 2.95 4.2 3.2 3.4 2.8 2.9 2.4 2.2 2.4 2.8 
15 ...... 3.0 2.7 2.6 3.0 4.3 2.6 3.2 2.6 2.9 21.8 2.5 2.6 2.S 
16 ...... 3.05 2.7 2.65 2.7 3.8 3.1 3.2 2.85 2.8 2.0 2.8 2.45 2.6 
17 ...... 2.85 2.9 2.7 2.75 4.4 3)2' 2.8 2.8 2.8 2.4 3.15 lUi 2.7 
18 ...... 2.9 2.7 2.7 2.5 4.1 3.3 2.4 2.8 2.7 2.5 3.0 1.S 2.3 
19 ...... 3.1 2.8 2.4 2.7 4.6 3.3 3.0 2.85 1.8 2.5 3.0 2.4 2.9 
20 .•..•. 3.1 2.75 2.~ 2.8 4.6 3.1 3.1 2;8 2.7 2.5 3.1 2.8 2.5 
21 .•.•.. 2.7 2.8 2.45 2.8 4.4 3.2 3.2 2.3 2.7 2.7 2.9 2.3 2.7 
22 ...... 2.95 2.75 2.5 t.7 4.7 3.1 3.5 2.0 2.9 2.6 2.6 ,~.2 2.7 
23 •••••• 3.3 2.75 2.4 2'.5 4.0 3.1 3.3 2.2 3.0 1.8 3.0 2.1 2.5 
24 .•••.. 2.9 2.9 3.2 2.1 3.9 3.0 2.5 2.9 3.6 2.3 2.9 2.2 2.5 
25 .••..• 3.0 2.8 2.7 2.9 3.6 2.95 3.1 3.0 3.1 2.4 3.0 1.4 2.9 
26 .•.•.• 2.7 2.8 2.9 3.0 3.5 3.2 3.2 3.1 2.5 2.45 3.1 2.4 2.6 
Zl ...... 2.9 2.75 2.9 2.95 3.5 1.8 3.7 2.9 2.8 2.4 3.l! 2.8 ll.a 
28 ••••.• 2.7 2.6 3.0 2.8 3.4 3.1 3.1 3.0 3.2 2.4 3.1 3.0 2.8 
211 •••••• 2." 2'.9 . ...... '2.5 3.9 3.05 3.7 2./1 3.BS V! 3.1 3.2 2.8 
30 ••••.• 2.8 8.0 . ...... ~.a 3.e lUI 3.7 2.9 3.0 2.6 3.1 3.1 2.2 
31 •.•.•• 2.6 2.7 ....... 2.7 ....... 3.7 . ...... 2.6 2.9 . ...... S.u . ..... 2.7 

Note.-No ice record. 

Mean daily gage height. in teet, of Wisconsin River at Rhine~ander, Wis­
consin, tor 1907. 

Day. I Jan. I Feb. I Mar. I APr.! May. jJune I JUly,j Aug. I Sept. I oct.! Nov. I Dec. 

1907. 
1. ............. 2.7 2.9 2.6 4.6 
2 .••....•...•.. 2.6 2.4 2'.5 4.4 
3 .•....•....•.. 2.5 2.6 2.5 4.9 
4 ...•...•...•.. 2.5 2.6 2.6 4.5 
5 ...•.•....••.• 2.55 2.9 2.6 4.1 
6 •..•.•.....•.. 2.5 2.5 2.4 4.5 
7 .•.....••..•.• 2.3 2.6 2.6 4.4 
8 ......••...... 2.85 2.6 2.5 3.7 
9 .•........•... 2.85 2.7 2.5 3.7 

10 ...•.••....•.. 2.8 2.5 2.5 3.5 
11 .....•....•••• 2.9 2.6 2.6 3.1) 
12 ••••••.••••••• 2.8 3.0 2.5 3.9 
13 ...........••. 2.6 3.2 2.5 3.8 
14 ••••.•..•••••. 3.0 2.6 2.2 4.2 
15 ..••...•.•.... 2.5 3.5 2.5 3.5 
16 ...•.•...•••.. 2.4 3.0 2.5 3.2 
17 ....•......•.. 2.8 2.6 2.6 3.4 
IS •••••••••••••• 2.8 3.2 3.0 3.2 
19 ......•....... Z.O 3.2 2.5 3.4 
20 .•••••.••••••. 2.9 2.8 2.5 3.2 
21. .•...•....... 2.4 2.5 2.5 3.4 
22 ••••.•.•.••••. 2.4 2.6 2.9 3.5 
23 •••••.•••••••. 2.6 2.6 3.0 3.2 
24 .............. 2'.9 2.6 2.S 3.5 
25 .•.•.•••••••.. 2.8 3.2 3.4 3.1 
26 .•••.•••••.... 2.4 2.5 3.4 3.4 
27 ••••••.••••••. 2.6 2.5 3.6 3.5 
28 ...•.•........ 2.8 3.0 3.8 3.7 
29 .••.•..•.••... 3.0 ....... 4.3 3.6 
30 ....•......... 3.0 ....... 3.S 3.5 
31. •.......•.... 2.3 ....... 4.5 ....... 

Note.-River open all winter, 19'07-8. 
, Water standing in pools. 

3.3 
4.1 
3.5 
3.4 
3.7 
3.4 
4.1 
3.4 
3.6 
3.7 
3.6 
4.1 
4.0 
4.3 
4.2 
3.6 
4.3 
4.5 
4.7 
4.3 
4.0 
4.5 
4.2 
3.9 
4.2 
4.2 
3.0 
3.8 
3.5 
3.8 
3.6 

4.0 3.1 2.9 1.5 2.6 2.2 1.6 
4.2 3.2 2.4 2.9 2.8 2.8 2.2 
3.6 3.2 2.2 ~.3 2.4 1.5 2.2 
3.0 3.1 (1) 2.3 3.1 2.;; 2.2 
3.8 3.0 21.2 2.3 2.9 2.8 2.2 
3.2 3.2 2.7 2.3 1.'7 2.8 21.3 
3.6 3.4 2.2 2.3 2.S 2.2 2.3 
3.2 3.0 2.2 1.5 2.8 2.2 1.7 
3.9 3.6 2.2 2.1 2.3 2.2 2.2 
3.1 3.2 2.4 2.0 2.8 1.5 2.2 
3.1 3.1 1.5 2.7 2.6 2.7 2.2 
3.0 3.2 2.5 2.1 l!.6 2.6 2.3 
3.1 3.8 2.8 2.7 1.4' 2.7 2.2 
3.1 3.4 2.2 2.7 2.5 2.2 2.2 
3.1 2,.6 2.2' 1.0 ~.S 2.2 1.7 
2.0 2.7 2.3 2.7 2..7 2.1 2.7 
2.7 3.0 2.2 2.9 2.~ 1.5 2.2 
2.5 3.0 1.5 3.3 2.6 2.3 2.7 
2.7 3.1 3.1 3.4 2.4 2.2 2.2 
2.7 3.0 2.9 3.7 l.5 2.5 2.7 
2.8 2.0 2.1) , ,3.S 2.6 2.6 2.7 
3.1 3.0 2.8 3.9 2.7 2.2 2.3 
1.5 3.1 2.1 3.8 2.3 2-.2 3.1 
3.1 3.0 2.3 - 3.11 2.2 1.4 2.7 
2.4 3.0 1.5 3.4 2.7 2.7 1.7 
3.1 3.0 2.9 3.2 2.7 2.2 2.5 
3.2 3.3 2.9 3.2 1.5 2.7 2.5 
3.2 1.6 2:1 ll.4- 2.4 2.5 2.5 
3.2 2.7 2.3 1.6 2 .. ~ 2,.& 2.5 z.e 2 . .4 2.9 3.3 !l.2 21.1 2.7 
. .... 2.7 2.2 . ...... 2.2 . ...... 2.5 
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RAILROADS. 

The railroad facilities of the Wisconsin river are not excelled by 
any other large river in the state. The Chicago, :Milwaukee and St. 
Paul Railroad parallels the river nearly the entire distance between 

. its mouth and Tomahawk. The Chicago and North-western Railroad 
crosses the river at Merrimac, Grand Rapids, Wausau, and -Rhine­
lander besides serving other short stretches. The Wisconsin Central 
has extended its tracks to the various paper and pulp mills in the vi- . 
cinity of Stevens Point and also between Nekoosa and Grand Rapids. 
The willingness of the railroads to go where there is an assured traffic 
is seen at Nekoosa, where, since the development of adjacent water 
powers, three roads have extended their lines from Grand Rapids 
south to Nekoosa. 

This drainage area is being rapidly cleared and made into farms. 
This fact insures the certain and steady extension of the competing 
railroads into this region. 

WATER POWERS. 

With the exception of a short stretch of 10 miles, the river, for the 
first 138 miles above its mouth, occupies a wide, sandy valley entirely 
devoid of falls or rapids, but showing a very uniform grade of 1.5 
feet per mile. This fall is sufficient to create water powers but the 
width of the valley prevents the building of dams on account of th'J 
excessive cost. The flooding damages would also, on account of the 
low banks, be excessive. 

Prairie du Sac Power.-The exception to this condition is found 
between Sauk City -and Merrimac where the river has worn through 
a terminal moraine, with resulting high banks. A detail survey of 
this region made in the summer of 1906 by the writer, shows that 
there is a fall of 28 feet between the hi'ghway bridge at Prairie du 
Sac and It point seven miles above the Merrimac bridge, a total dis­
tance of 15.5 miles. The best location for a dam site was found near 
the north Ene of· Sec. 25, T. 10 N., R. '1 E., at a point 9,000 feet 
above Prairie du Sac. At this point the river is about 1,150 feet 
wide and the bed, sand and gravel. It seems certain that a head of 
at least 15 feet could be here developed at reasonable expense. The 
legislature of 1906-07 granted a charter for a dam at this point. It 
is estimated that about 11,000 horsepower can be here developed. 



WISCONSIN SURVEY. BULLETIN XX., PL. xx. ' 

Fig. 1. THE DELL OF THE WISCOXSlN AT TIIE J\ARROIVS NEAR KILBOURN, WIS. 

Fig. 2. 
TH,E DELLS OF THE \\' ISCO.\'SI J\ RII'ER. 

Low wa ter. Fig. 3. High wa ter. 







WISCONSIN StTRVEV . :BULLETIN XX., PL. XXI 

CROSS-SECTION OF KILB OURN DA iVI NO W UNDER CONSTRUCTION. 



WISOONSIN RIVER SYSTEM. 135 

The drainage area tributary is about 1,100 square miles greater 
than at Kilbourn. 

K ilbourn.-:Between a point about four miles above Kilbourn and 
Oll(~ two miles below, the 'Wisconsin river flows through a relatively 
narrow and deep gorge in the Cambrian sandstone, known as the 
"Dalles." In this distance the river varies in width from 500 to 40 
feet in the narrowest part. At this latter point the water has a depth 
of 45 feet. Plate XX gives a view near the Narrows during high 
and low water. 

A timber dam with a crest of 3 feet was for many years used at 
Kilhourn for running a flour mill. The dam was blown out by lum­
hermen. 30 years ago and no use has been made of the power since. 
In 1905 the Southern Wisconsin Power Company was organized to 
utilize this valuable power. A former legislature had granted a char­
ter for a dam with a 15 foot crest with the privilege of 2 feet of flash­
hoards, giving a total head of 17 feet. The above company have 
acquired this franchise and all needed riparian rights and plans have 
been prepared for a dam to be located a short distance below the 
present dam. The contract has been let for a turbine installation of 
8,000 h. p. A cross-section of the dam is shown in Plate XXl,1 

The river continues to flow in the Cambrian sandstone for the 
entire 68 miles between Nekoosa and Kilbourn, in which distance 
the river has a fall of 105 feet. This fall, however, is too evenly 
distrihuted to furnish good dam sites. :Moreover the banks are low 
and sandy. The river has a sinuous course, the outer banks asa rule 
being steep and sandy while the inner ones are low and flat. There 
are two sites where a head of nearly ten feet could be de,veloped, hoth 
of which would have large ponds and much overflowed land. 

Necedah Dam Site in Section 36, Township 18 North, Range 5 
East.-This dam site is located just below the mouth of Big Roche 
Ii Cris river. At this point the river is only 500 feet wide. The 
left hank is formed hy perpendicular rocks of Cambrian sand stone 
80 feet high. The right bank, however, is sandy and only 10 feet 
above low water, making necessary a dyke 1,000 feet long or mOI:E2. 
This site is 6 miles from Necedah, a point reached by both Chicago, 
Milwaukee and St. Paul and Chicago and North-western railroads. 

Dam Site in S. E. 1;4 Section 21, Township 20 North, Range 5 
East.-Near the south line of the above quarter section, at what is 
still called "Old Barnum," there was, many years ago a low dam devel-

1 Designed hy D. W. Mead. 
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oping a head a few feet and probably used for boom purposes. There 
is a small riffle here over a gravel bottom with banks of sand and clay. -

- While not a good dam site, a head of nearly 10 feet could be secured 
by a dam 1,000 feet long. In both of l1he above powers unusual at­
tention ~ill need to be directed to constructing the dam so as virtuall:r 
trJ gIve a free river in time of floods. 

Nekoosa.-At Nekoosa, 206 miles above the mouth of the river 
we find the river flowing for the first time in the pre-Cambrian crys­
talline rock. As a result the river has an increased gradient while 
conditions for dam construction are much more favorable. In a dis-

-tance of 8Y2 miles between the crest of the Grand Rapids dam and 
the tail race of the Nekoosa dam the river falls 82 feet, 68 'feet of 
wfhich is already developed by four dams. At Nekoosa a rock crib 
dam 17 feet high and 700 feet long develops a head of 17 feet. The 

-dam' extends from an island near the west shore to the east or left 
balik of the river. A view of this dam is shown in Plate XXI. The 
power house and head gates are located across the narrow western 
channel. Turbines to the number of 37, rated at 4,560 actual h. p. 
(24 hour day), are installed. The power is used to operate a mod­
ern paper and sulphite mill, one of the largest on the river. A view 
of this mill is shown in Platt:> XXII. The drainage area above N e­

koosa is about 5,700 square miltS. The head at this dam could be 
increased about 2 feet by blasting out a deeper and larger tail race. 
Three railroads compete for the Nekoosa freight, the Chicago, Mil-

,waukee and St. Paul, Chicago and North-western, and Wisconsin 
Central. 

Port Edwards.-The .Tohn Edwards Manufacturing company, 19-
cated at Port Edwards, owns a fully developed power used to operate 

. a paper and pulp mill. A rock crib dam, 10 feet high and 900.feet 
long, at the head of a long island produces a head of 18 feet. 

The Company have installed -28 turbines rated at 3,860 actual 
h. p. This power enjoys the same railroad facilities as at Nekoosa. 

South ·Oeniralia.-This dam, 'a view of which is shown in Plate 
XXII~ is located two miles above Port Edwards. Its total length 
is 1,000 feet including 100 feet occupied by a Slmall island. . The 
dam is of tlhe rock crib type and 9 feet high. 

Turbines rated at 1,460 h: p. are installed under a 12' foot head 
and used in the manufacture of pulp and paper by the owners, the 
Centralia Pulp and Water Power Company. The mill is located on 
the right bank. 
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Fig. 1. NEKOOSA PAPER CO.'S DA2\1. NEKOOSA. \\'IS. 
\risconsin River. Head 17 feet. 

Fig. 2. SOUTH CENTRALIA PULP CO. DAM AT SOUTH CENTRALIA. WIS. 
Head. 9 feet. 
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The bed and banks are both in the crystalline rook. The latter 
rise to a height of 25 feet above the crest of the dam. From the 
tail-race of the Grand ~apids Paper Mill, 21jz miles above, to the 
crest Qf South Oentralia dam, there is a fall of about S feet, nearly 
five feet of which could probably be added to the crest af the Oen­
tralia dam. 

This dam and mill are said to be the oldest extant development on 
the river. It enjoys the same railroad facilities as the two powers be­
low. 

Grand Rapids.-Oneof the largest and most complete paper and 
pulp mills in tihe entire State, owned by the Oonsolidated Paper and 
Power Oompany, is located on the west side of the river, within the 
city limits of Grand Rapids. This mill was erected in 1902 and its 
installation of paper-making machinery has all the recent important 
improvements. Before this mill was constructed there was a total 
descent of 30.S feet between the foot of Biron dam, 4 miles above, 
and the Grand Rapids bridge. Of this amount the new masonry 
and concrete dam of the Oonsolidated Paper and Power Oompany 
develops a head of about 25 feet. Sixteen 40 inoh turbines of 6,500 
h. p. are already installed, flume space being also provided for the 
development of an additional 1,000 h. p. for future expansion. Prior 
rights of 500 h. p. developed by this dam are owned by the Grand 
Rapids Milling Oompany, which: uses it in the manufacture of flour. 

The Pioneer Wood and Pulp Oompany has certain rights to about 
GOO to SOO h. p. "when the stage of the river will permit," which 
has meant about ten mo~ths_ each year. This power is used by the 
company· for grinding wood pulp. The Grand Rapids foundry also 
has rights to about 40h. p. from the same dam. The milling com­
pany and the foundry both receive their power from the Oonsolidated 
Company in consideration for power previously owned by them and 
displaced by the present dam. 

The above deseribed paper mill has the advantage of competition in 
freight rates, incident to being served by each of the following rail­
ways :--The Ohicago and N orih-western; Ohicago, Milwaukee and 
St. Paul; Green Bay and Western, and Wisconsin Oentral. 

A view of the dah1 and paper mill is -shown in Fig. 1 of Plate 
XXIV. 

Biron Dam.-About 3 miles above Grand Rapids is located the 
Grand Rapids Pulp and Paper Oompany mill. A head of about 12 
feet is developed at the plant 500 feet below the dam which is 10 
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feet high al1d 2,200 feet long. This dam, a view of which is shown 
in PlatEl XXIV, is mostly of rock crib construction but is partly of 
concrete. It is built in three sections, there being two islands inter­
vening.The waste gates are placed on th~ west (right) side. The 
power plant and mill are located at the lower end of a small island 
and span the narrow channel between the island and the east (left) 
bank. The company have 18 turbines installed and rated at about 
3,000 actual h. p. The Company is served by the Green Bay and West­
ern Railroad. In the 13 miles between the crest of the Biron dam and 
the foot of the next one above, near Stevens Point, Wisconsin River­
descends 16 feet. The only rapids in this distance is one of 3lh feet. 
called "Crooked Rift," about 4 miles above the Biron dam. The 
greater part of this fall properly belongs to the Biron power and is. 
largely developed by t'he splash boards of that dam. 

Ste'i'e'ns Point Power.-Owing to the peculiar topography of the 
river valley betW\~en Nekoosa and Stevens Point, whereby the adj a..: 
cent -tributaries flow for long distances parallel to the main river, 
and to the decided narrowing of the river valley between these points, 
the discharge 'of Wisconsin River at Stevens Point does not differ' 
greatly from that at Nekoosa. The drainage area at Stevens Point 
is about 5,600 square miles. 

From the crest of the upper dam in the city of Stevens Point to 
the foot of the dam, near the mouth of the Big Plover River 3% miles 
below, the river has a fall of 42 feet formerly known as Conant's, 
Rapids, 321h of which has been developed ~t three dams as described 
below. 

The Plover Paper Company Dam.-The lowest of the three dams 
is located on the east (left) bank of the river 1,000 feet below the 
mouth of Big Plover River at a point where the river is nearly 1,500 
'feet wide. Advantage, however, is taken .of a large high island at this 
point which reduceS the length of the dam to lee,s than 1,000 feet. This' 

'dam Was built in 1892-3: It devlops a head of 9 fel'3t. The com­
pany have installed 8, 72-inch wheels, rated at 1,370 h. p., used in 
the manufacture of the better grades of paper. 

The officers of' this company are George Whiting, President; C. 
A. Babcock, Secretary, and C.E. Edwards, Treasurer. 

The Green Bay and Western Railway has a spur to this mill . 
. The Wisconsin: River Paper and Pulp C'ompany.-This company 

own and operate the next dam above and located only a half mile 
above the Plover dam. The dam is built obliquely to the stream with 
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Fig. 1. THE COXSOLIDATED PAPER AKD POWER CO.'S DAM AND MILL, 
GRAXD RAPIDS, WISCONSIN. 

Head. 25 feet. 

Fig. 2. GRA:\,D RAPIDS PULP AND PAPER CO.'S PLAXT AT BIRON, WIS . 
H ead, 12 feet. 
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fig. I. UPPER PAPER :'lULL DAM, CONANTS RAPIDS , N EAR STEVE~S POINT. 
Head, 17 feet. 

fig. 2. BROKA\\" PAPER CO.'S DA:'I[ AT BROKAW, WIS . WISCONSIN RIVER. 
H ead , 15 feet. 
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a decided angle near its center pointing up stream. The average 
head developed is 17 feet, and the turbines installed number 16, ra,ted 
at 4,660 h. p. The crest of this dam could be raised to 20 feet. The 
officers of this company are the same as of the Plover dam. A spur 
from the Wisconsin Central Railway extends to this plant. A view 
of this dam is shown in Fig. 1 of Plate XXV.' 

Jackson ltfill,:Hg Company Dam.-This dam is an old rock crib 
dam 7 feet high and 800 feet long built in 1845 and located in the 
city of Stevens Point about 1,500 feet below the wagon bridge. The 
owners have installed only 3 turbines rated at" 140 h. p. used to oper­
ate a flour and feed mill. 

Surveys have been made and plans drawn for a new dam replacing 
the old one, to be located 1,000 feet below the present structure. Such 
a dam would develop a head of about 12 feet and it is estimated 
would develop 1,800 h. p. The above company own the undevel­
oped fall included in this project. On account of its'location in ;t 

growing city of 10,000 people it would seem that this power would 
easily find takers at" remunerative rates. 

'!.he officers of the company are .T. P. Witter, President; Guy Nash, 
Secretary. The Green Bay and Western Railway has a side track 
to this mill. 

Battle Island Dam Site.-In the 21 miles between the Jackson 
Milling Company's dam and the Chicago, Milwaukee and St. Paul 
Railroad bridge near Knowlton the river has a fall of only one foot 
to the mile. In this stretch there is only one opportunity for the de­
velopment of water powea:', viz., either about 1,000 feet above or 1,000 
feet below Battle Island in Sections 28 and 33, Township 26 North, 
Range 7 East, respectively. A 700 foot dam would here develop a 
head of about 14 feet before backing water on the next rapids above. 
Rock and timber are very abundant and neiu at hand, in fact the bed 
and banks of the river are in rock, while the Chicago, Milwaukee and 
St. Paul Railroad is only a mile distant from the dam site. A char­
ter for a dam at this point has been secured by Gunther and Wintin. 

Mosinee Dam.-One of the best and most easily developed powers 
on the river, formerly known as Little BuJl Fans, is IDcated at Mosi­
nee in t~e hard crystalline rocks. 

The power which is owned by Joseph Dessert is partly developed 
but only 30 h. p. is at present used for electric lighting.· In 1860 
the first dam was built at the head of the islands which crowd the 



140 WATER POWERS OF WISOONSIN. 

channel at this point. Later, the dam was reconstructed so as to de­
velop a head of 12 feet at the saw mill. The saw mill is equipped 
with two wheels rated at 685 h. p. but only steam power is used. Ii 
the presecnt dam which is only 6 fe'et high, were raised two feet, a 
head of 2'0 feet could be developed near the present saw mill, though 
some blasting would probably be required at the tail-race. . The Chi­
cago, Milwaukee and St. Paul Railway depot is on the immediate 
east bank. This power has been recently sold to Wausau capitalists. 
A view is shown in Figul'e 9. 

====! '---_-II ...... i _--' 

Fig. S.-Map of water power at Mosinee, Wis. 

Rothchilds Dam Site.,-Between the town line between Townships 
28 and 29 in the city of Wausau and the crest of the Mosinee dam, a 
distance of 15 miles,Wisconsin River descends 23 feet. In this dis­
tance there are two sites where a dam could be constructed at a rea­
sonable expense which would develop a head of about 18 feet. In the 
S. E. 1,4 of" Section 34, Township 28 North, Range '1 East, the gravel 
banks though not steep, are high enough with a dam about 1,000 feet 
long. 

About 2112 miles above this point in Section 24, Township 28, 
Range '1 East, at a plade called Rothchilds, a head of about 18 feet 
could be . developed. The right bank is high and steep but a long 
dam would be required to meet the high ground on the left side. 

Rib and Eau Olaire rivers, wi11H drainage areas of 500 and 423 
square miles, respectively, enter Wisconsin River from opposite sides 
but a short distance above Rothchilds. This place is 7 miles from 
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Wausau, a growing city of about 15,000 inhabitants, and on the 
Chicago, Milwaukee and St. Paul Railroad. 

Timber is· plentiful and the hard crystalline rocks outcrop at the 
Rothchilds site. 

lVausau Darn.-A rock crib dam 6 feet high and 200 feet long 
occupies the west channel of the river at the head of Big Bull Falls. 
In the middle of the river is a high granite island nearly 2,000 feet 
long. Directly opposite the dam and occupying tlhe east channel 
under the Scott Street High bridge is the guard lock which regu­
lates the flow to the three installations near the lower end of the 
island. At the head of this island and on the -west side of it, is 
situated the H. E. McEachron Grain and Milling Company's plant· 
>\1hich under a head of 8 feet develops from 100 to 125 horsepower. 
They have 3 wheels installed 60, 40, and 38 inches in diameter, 
respectively. A thousand feet below the guard lock, the Wausan 
Electric Company recently (1905) built a concrete dam about 150 
feet long and varying) from 10 to 25 feet high. By blasting a tail 
race out of the solid rock they have secured a head of 22 feet. Two 
pairs of turbines are installed rated at 732 horsepower pel' pair; 
and according to their estimate they wiJl develop 1,200 actual horse­
power. This company acquired rights to two-ninths of the total flow 
of the river. The officers are R. E. 'Parcher, President; H. C. 
Stewart, Vice President; F. P. Stone, Treasurer, and 'V.F. Collins, 
Secretary. 

Across the channel from the plant of the Electric Company is a 
good power plant owned by D. L. Plummer, who has rights to four 
ninths of the total flow of the river. He has a rock crib dam devel­
oping a head of about 14 feet. The head could be increased to equal 
that of the Electric Company by blasting out of the rock a new tail­
race about 400 feet long. 

Five hundred feet below the two foregoing developments and occu­
pying another channel to the eastward, is the saw mill of the Alex­
ander Stewart Lumber Company, where about 500 horsepower is 
developed under an average head of 16 feet. By blasting out a new 
tail race for 1,500 feet below the mill, the present head could be in­
creased to 23 feet. Surveys for such an improvement have been 
made, the intention being to use power to operate a large paper mill 
to be erected on this site. This company ownEi three-ninths of the 
total flow of the river. 
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The crest of the main dam at Wausau could be raised 3 feet 
witlhout endangering valuable property. Wausau has the advantage 
of competitive freight rates, being served by the Marshfield Branch 
of the Ohicago and N orth-Western Railroad and the Wisconsin Val­
ley Division of the Ohicago, Milwaukee and St. Paul Railway .. 

B,·okaw Dam.-In the 20 miles (by river) between the foot 0-£ 
the lower dam at Merrill and the head ()f the Wausau dam, Wiscon­
sin River descends about 55 feet, 35 of this being between· Wausau 
and tl~e mouth of Pine River. The only portion of this fall at pres­
ent developed is at Brokaw. 

The tail water of the Brokaw d~m is 5.6 feet above· the crest of 
the Wausau dam, the distance (by river) being 5.3 miles. The 
Brokaw dam, a view of which is shown in Plate XXV, is 350 feet 
long and 15 feet high, the length being greatly reduced by the island 
which occupies fully % the width of the stream. The dam develops 
about 4,000 actual horsepower under an average head of 15 feet. 
The power is used to operate a large paper and pulp mill owned by 
the Wausau Paper Mills Oompany who have installed the following 
13 turbines: 

Number. 

8 ...•............•........•..... : ........•••........... 

L:::::::::::::·::::::::::::::::::::::::::::::::·::::::I 

Size. 

60 iD. 
Min. 
S7 in. 

Horsewwer. 
Each. 

375 
800 
GOO 

TotalH. P. 

I 
S,~ 
1,200 

5,100 

Walter Alexander is president of the company, Alexander Stewart, 
Vice President. W. L. Edmonds, Secretary and Manager, and E. A. 
Edmonds, Treasurer. Brokaw is readhed by the Wisconsin Valley 
Division of the Ohicago, Milwaukee & St. Paul Railroad. By in­
creasing the length· and height of this dam at Brokaw a head of 20 
feet or more could be maintained, but not without considerable :flood­
ing. 

Tmpp Rapids.-In the 14.5 miles from the foot of t)le lower dam 
at Merrill to the Brokaw dam, the river has a descent of 32 feet. 
From 15 to 20 feet of this could be developed by a dam 1,000 feet 
long in S. E. lit, Sec. 2, T. 30 N., R. 8 E.; or a dam 1,200 feet 
long in S. E. lit, Sec. 14, T. 30 N., R. 8 E., at Trapp Rapids just 
above the mouth of Trapp River would develop ahead of from 20 

. to 25 feet. The rights of this latter site are owned by G. D. J onee,· 
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NEAR THE fOOT Of GRA NDfATHER RAPIDS, WISCONSIN RIVER. 
'rhe river has a fall of 90 feet in It miles. 

BULLETIN XX., PL. XXVII. 
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Neal Brown, and Carl Mat!Iie of Wausau. The bottom and banks 
are gravel at both sites, timber is abundant and the Chicago, Milwau­
kee and St. Paul Railway is close to the left bank of the river. 

"Merrill Pomers.-Within the corporate limits of Merrill, a city of 
9,000 inhabitants, are located two dams about 2.3 miles apart. The 
lower dam is a rock crib strncture 11:4 feet high and 500 feet long 
belonging to the Merrill Railway and Light Company.l This com­
pany has installed on tIle left bank a power plant of 5 turbines (4, 
42-inch and 1, 72-inch) which develop 650 horsepower. The re­
mainder of the power they have leased to the Lindauer Pulp and 
Manufacture Company and to \Vendt and Company. 

The Lindauer Company2 have installed 25, 35-inch turbines under 
a head of 13.5 feet and rated at 2,500 horsepower. At ordinary 
stages of water, 'however, they are able to run only 15 turbines. 

Wendt and Company operate a flour mill on the right bank at the 
south end of the dam using about 100 horsepower obtained from one 
35-inch turbine. 

The above dam could not have its crest raised without flooding the 
dam above. The upper dam is 700 feet long and develops a head 
of 5lh feet, but is used only for boom purposes. This dam is owned 
by the Wisconsin River Driving Association as is also an old dam 
about 2 miles above. Both are timber dams and in need of repair, 
especially thE' upper one, a view of which is shown in Plate XXVI. 

As there is but little need of these dams for boom purposes at preR­
ent it has hE'en proposed to replace hoth dam!>. hy a larger structure 
to be located in Sec. 9, T. 31 N., R. 6 E. The river is here less 
than 500 feet wide but the left bank slopes so gently that a dyke 
1,000 or 1,500 feet long might be required to develop a head of 20 
feet. This would hack the water to the foot of the next rapids above. 

Bill Cross Rap1:ds.-Theserapids include a fall of 9 feet, all 10-
'<lated in Section 13, Township 32 North, I{ange 5 East, at a distance 
of 5 miles from the Chicago, :i\filwaukee and St. Paul Railway. A 
.(Jam J,100 feet long would here develop a head of 20 feet and back 
the water to near thE' foot. of the next rapids above known as Grand­
father Fans or Rapids. 

Grandfather Rapids.-In the 53 miles below the foot of the 
Rhinelander dam the rivE'r has a natural descent of 277 feet, an aver-

1 Thl' o/Hper" of thl' companv al'l' .T. N. Cotter, President: John O'Dea, Vice P'rI'8ident, 
. E. :0;. I{ing-. ~('rf>tflr~r :Iud Tre-fl~l1rer. 

2 Tho. O:tfiflof""Q, nf tho J.iPi{fllHlol" r"'Tflnfln"~ !"P'0 T" Li""'('l~lHH·. P'",p~idE"nt: George O'Con­
n"I, Vi,." Presidl'nt, find G(>orgl' Klein, Secretary and Treasurer. 
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age of 5.2 feet per mile. , In this stretch, besides several ,other fine 
powers, are included Grandfather Rapids, the 'largest, water power 
on the river, developed or undeveloped. These rapids 1?egin' in the 
N. E. 114 Section 30, Township 33 North, Range 6 East, and extend 
to the S. vY. 114 Section 31, a distance of 1% miles,andare the most' 
noted rapids on the river. A vi-ew of them is shown in Plate XXVII 
The descent in this distance is 89% feet. The high bank and the 
bed of the river are in the hard pre-Cambrian rock. For nearly thirty 
years the Wisconsin River Logging ASlsociatibn has maintained three 
logging dams on these falls. 

The legislature of 1905 granted the right, Chapter 464, toE. T. 
Harmon, L. N. Anson, Ben Heineman arid John O'Day to build and 
maintain a dam across the river in Section 30, Township 33 North, 
Range 6 East, ilhe height of which was limited to 32 feet. 

This dam is built of masonry 35 feet high and develops a head of 
31 feet. Plate XXVIII shows a view of it when nearly completed. 
The owners estimate the power at 4,000 h. p. and reportthatabout 
one-half of thii amount will be transmitted to Merrill electrically and 
used in running a paper mill at that' place. 

The above dam will develop the upper third' of Grandfather Falls, 
leaving still undeveloped about 60 feet of head below. It seems 
probable that the best way of developing this lower 60 feet will be 
~~~~~~~ . 

Detail surveys of this stretch with a view of development have re­
cently been made and construction will likely be begun' in the, near 
:future as soon as capital can be interested. Mr. R. L. Kraus of 
Marshfield, Wisconsin, is the owner of all the lands on theleft (east) 
bank of the river from the Grandfather Falls Uompany lands to the 
foot of the falls, while the Alexander Stewart Lumber Oompany of' 
Wausau, Wisconsin, owns all of the land on the rIght (west) bank. 
These owners are said to be' cooperating in the effort to seCure a 
development of this important power. . 

The drainage area of Wisconsin River at Grandfather Falls is 
nearly 2,500 squal!e miles. T~eChicago, Milwaukee and St. Paul 
Railway is located about 41/2 miles east of this dam site. 

Grandmother Rapid8.~ In the 5 miles between the head. of Grand­
:fatber FaJlsand Grandmother Rapids the river has a 'fall of' about 
3 feet to the mile, a, fall that can best be developed as a part of the 
Grandfather Falls power. 
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NEW DAM, COMPLETED 1907, DEVELOPING THE UPPER THIRD OF GRANDFATHER RAPIDS, WISCONSIN RIVER. 
Head about 31 feet. 



-- --- ~-------





WISCONS IN SURVEY. BULLETIN XX., PL. XXVI. 

Fig.!. GRANDMOTHER RAPIDS. WISCONSIN RIVER. 

Fig. 2. OLD DAM SITE ON WISCONSIK RIVER ABOVE MERRILL, WISCONSIN. 
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Grandmother Rapids is the name givan to a short stretch of rapids 
located near the north line of Section 10, Township 33 North, Range 
6 East and comprising a fall of 4 feet in a quarter of a mile. A 
view of these rapids is shown in Plate XXVI. 

Ohapter 145, Laws of 1903, grants a charter to build a dam at these 
rapids to Edward Bradley and W. G. Oollins. No head is specified 
in this charter but a head of about 17 feet would develop all the fall 
to the Tomahawk dam. No work on this development !has yet been 
done. Grandfather :Falls is in the crystalline rocks with plenty of 
timber near at hand. The Ohicago, Milwaukee and St. Paul Rail­
road is about 4112 miles distant. 

Tomahawk Dam.-This dam, which has a head of 13.2 feet, is 
located in the S. W. 1,4 Section 10, TownE/hip 34 North, Range 6 
East. It has a total pond age of over 4 square miles, the largest on 
the river, backing up the water in the main river for about 6 miles, 
as well as in the tributaries. The steadying effect which this dam 
exerts, -together with that of several damson adjoining lakes, must 
be very beneficial. 

The main part of the Tomalhawk ~dam containing the waste gates 
is 14 feet high and 650 feet long. There is, however, about one-haH 
mile of wing dams which assist in holding the pondage. This power 
has been used for several years for running a large paper mill located 
on the left bank and reached by spur tracks of the Chicago, Milwau­
kee and St. Paul Railway. The installation is 650 h. p. During 
the summer of 1904 another paper mill was erected on the opposite 
bank, taking its power from the same dam. 

This mill has installed 6, 66-inch, 1, 60-inch and 1, 48-inch wheels. 
The dam and mills are owned by the Tomahawk Pulp and Paper 

Oompany.l Two railroads, the Ohicago, Milwaukee and St. Paul 
and the Marinette, Tpmahawk and Western compete for the freight. 

Pine Creek Rapids.-From the foot of Whirlpool Rapids to the 
backwater of the Tomahawk dam, a distance of 10 miles, the river 
has nearly even descent of 231j2 feet, 20 feet of which could be devel­
oped by one or possibly two dams. A 20 foot dam located about a 
mile east of the city of Tomahawk, in thie S. E. ~ Section 25, Town­
ship 35 North, Range 6 East, would back the water up into Pine 
River. Most of the land thus to be overflowed belongs to lumbering 

1 The prpsldent of the company Is C. B. Pride. Other officers are R. C. Pride and 
B. A. Pride. 

10 
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companies or to the Bradley Company, of Tomahawk, Wisconsin. 
This dam site is less than half a mile from the :Marinette, Tomahawk 
and Western Railway. 

Whirlpool Rapids.-These rapids extend from the west line of 
Section 12, Township -35 N orffh, Range 7 East, to the north line of 
Lincoln County, a ditsance of about 2 miles, in which the river de­
scends 15.4 feet. Between the head of Whirlpool Rapids and the foot 
of Hat Rapids there is a descent of 12.63 feet. A suitable dan::. at 
the foot of Nigger Island, in Section 12, Township 35 North, Range 
7 East, would develop a head of 28 feet. The banks are said to be 
high with an abundance of -rock and timber adjacent to the dam 

• site. The drainage area at this point is 1,300 square miles. Three 
• different railroad lines are located Fithin 3 or 4 miles of this site, 
Ilnd Tomahawk, a city of 2',500 population, is 7 miles west. 

Hat Rapids.-Between the mouth of Pelican River and the foot 
of Hat Rapids in Section 27, Township 36 North, Range 8 East, the 
Wisconsin has a natural fall of 20 feet, and a drainage area above 
this point of 1,220 square miles. 

In 1905 the Rhinelander Power Company was organized to develop 
these rapids. The 'Present officers are A. W. Shelton, President, C. 
A. "Wixon, Secretary, and Charles Charee, Treasurer. 

A concrete da~ shown in Plate XXIX, 140 feet long with earth­
ern wing dykes of 180 and 240 feet in length was built in 190n. 

This developes a head of 20 feet, being all the fall available be­
tween the south line of above section 27 and the Rhinelander dam 
6 miles above. 

In the concrete power !bouse are installed 6 34-inch horizontal tur­
bines rated at 2,400 h. p. The 400 K. W. generators are directly 
connected to the turbines. The, electricity is transmitted to Rhine­

.iander, a growing city of over 5,000 inhabitants, where it is leased 
,for power and lighting plirposes. 

Rhinelander Dam.-Between the foot of the present Jam of the 
.Rhinelander Paper and Pulp Company, in the city of Rhinelander, 
,and the -foot of Otter Rapids, inSootion 36, Township 40 N ortJh, 
Range 9 Eas:t, a distance of about '35 iniles, the river descends 79.2 
,feet. The dam' develops 30 feet of ,this descent, and the power is 
used to run one of the largest paper and pulp mills on the -river. The 
company has installed turbines rated at a total of 3,000 actual h. p. 
and has also 1,200 st~am h. p. The daily capacity of this mill is 



WISCONSIN SURVEY. BULLETI~ XX., PL. XXIX. 

Fig. !. RHIXELAXDER POWER CO.'S DAM AT HAT RAPIDS , WISCONSIN RIVER. 

Fig. 2. RHINELANDER PAPER CO.'S MILLS, RHI:'<ELAKDER, WISCONSIN. 
Cost over $1.000,000. 
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Fig. 1. LOWLAND SCENE ON THE UPPER WISCONSIN BETWEEN CONOVER AND 
EAGLE RIVER. 

Fig. 2. DAYl AND POWER H OUSE AT EAGLE RIVER, WISCONSIN. 
Head, 16 feet ~ 425 h. p. 
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45 tons of finished paper, 40 tons of pulp, and 40 tons of sulphite 
pulp. A view of this mill is shown in Plate XXIX. 

The river above this point has a drainage area of about 940 square 
miles. Above Rhinelander the river banks are lower and the op­
portuniti~s for developing large powers few. In the 35 miles 
between Rhinelander and the source there are two. rapids, called 
Rainbow Rapids aHd Otter Rapids. In this distance, according to 
the United States engineers, between the head of Otter Rapids and 
a point about a mile above the mouth of Pelican River, the descent 
of Wisconsin River is only 57 feet, or about 1.62 feet per mile. 

Rainbow Rapids.~Tthese rapids are of small extent. They are 
located in Section 6, T'ownship 38, North, Range 8 East, and a head 
of 6 to 10 feet could be secured . 

. Otter Rapids.-The most important power above Rhinelander is 
at Otter Rapids, where a logging dam with a head of about 10 feet 
was early constructed. The rapids proper descend 16 feet, so that 
a head of this amount or more could be developed. The dam site 
is between lots 6 and 8, S'ection 36, Township 40 North, Range 9 
East. The drainage area above this point is about 500 square miles. 
According to the Chicago and N orth-westem Railway, the Wiscon·· 
sin River at Conover, in Section 9, Township 41 North, Range 10 
East, has an elevation of 1,644 feet above the sea. This would give 
a fall of 66 feet in the 24 miles between Conover and the head of 
Otter Rapids. A view of the lowlands in this portion of the river is 
shown in Plate XXX. 

TRIBUTARIES OF VVISCONSIN RIVER. 

GENERAL STATEMEN1. 

/> 

The watershed line on each side of the Wisconsin Valley is between 
300 and 400 feet above the main river, and as tihe tributaries have 
to descend this distance in a length of 50 or 60 miles they havemany 
rapids and available powers. In the upper portion of their courses 
the tributaries flow ovel} the hard pre-Cambrian rock, giving many 
rapids. The lower valleys, however, are filled by continued erosion, 
so that with few exceptions, no powers are· found here. 

The length and drainage area of certain streams tributary to Wis­
consin River are shown in the following table: 
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Principal tributaries of Wisconsin River. 

River. Length. 
Drainage 

areb. 

Mile.. Sq. mil ... 

Pelican ................................ , '" ......................... . 
Tomahawk ......................................•........••••..•....• 
Rib .................................................................. . 

~~ ~r:f~~ ::::::::::: ::: ::::::::::::::::::::: :::: ::::::::: :::::::::: 
yellow ............................................................... . 
Lemonweir ......................................................... . 
Baraboo ............................................................. . 
Kickapoo ........................................................... . 

26 
50 
50 
50 
50 
70. 
50 
70 
75 

2W 
n4 
498 
423 
377 
946 
588 
655 
760 

Only Kickapoo, Baraboo and Lemonweir rivers and their branches 
have been as yet fully or even largely developed, but the present rapid 
settlement of this northern region is fast bringing a demand for the 
utilization of these valuable water-power resources. While these 
powers are .small as compared with those on the main river, in the ag­
gregate 11hey are large, and their wide distriblltion makes them of still 
greater value. . In 810me cases, because of the ease with which they 
can be developed and controlled, manufacturers seem to prefer them 
to the larger but more expensive powers on the parent river. An ex­
ample of this is seen in the present power developments on Prairie 
River. 

ST. GERM.AIN RIVER. 

Although but 20 miles long, St. Germain River has at least three 
good dam sites located as follows: (1) SW. 1;4 sec. 31, T. 41 N., 
R. 8. E.; (2) near the outlet of Big St. Germain Lake, sec. 32', T. 
40 N., R. 8 E.; and (3) near the northeast corner of sec. 18, T. 39 
N., R. 8 E. At the second dam site a head of 20 feet and at the 
third site a head of 26 feet are reported as feasible. 

TOMARA WK RIVER. 

This nver rises in about 40 lakes with elevations of from 1,540 
to 1,575 feet above the sea, the largest of which is Tomahawk Lake, 
with an area of 7 square miles. The river joins the Wisconsin at 
Tomahawk after a course of about 50 miles. 

Tihe dam in Wisconsin River at Tomahawk backs the water III 

Tomahawk River to an elevation of 1,431 feet, so that the remaining 
descent is about 120 feet, or 2.4 feet per mile, nearly half of which 
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is concentrated in four rapids. Only one of these has been developed 
for power purposes, the dam being located about 2 miles above the 

~-mouth of the river, where a head of about 18 feet is obtained. At 
present only 300 horsepower are here 'ltilized, in a tannery belonging 
to the United States Leather Company. A view of this dam is 
shown in Plate XXXI, figure 1. 

Eight miles above this dam in lots 5 and 6, sec. 21. T. 36 N., R. 6 
E., are the Prairie rapids, with a descent of 20 feet; 10 miles above 
in lots 1 and 4, sec. 17, T. 37 N., R. 6 E., are the If alfbreed rapids, 
with descent of 8 feet; and 12 miles still farther ul'stream in sec. 
27, T. 38 N., R. 5 E., are the Cedar rapids, with descent of 12' feet. 

PELICAN RIVER. 

This Tlver rises in a series of lakes, the largeet being known by 
the same name, at an elevation of 1,590 feet above the sea. The river 
-flows west and joins the Wisconsin near Rhinel~:::;.der, after descen<1> 
ing about 50 feet in its length of 25 miles. The following table 
shows the location of promising dam sites~ none of which are as yet 
developed. 

Dam·.its Locations on Pelican River. 
Possible 

head (feet). 
Between lots 4 and 6, sec. 4, T'. 36 N .. R. 10 FL ........................... : ........... 6 to 8 
SW. 14, sec. 17, T'. 36 N., R. 10 EI ...................................... :................... 6 
Between lots 3 and 4, sec. 26, T'. 36 N., R. 9 E.......................................... 10 
Between lot 1, sec. 21, and lot I, sec. 211, T'. &> N., R. 9 E.............................. 12 

PRAIRIE RIVER. 

Although Prairie River has a drainage area of only 214 square 
miles and is without lakes at its upper headwaters, its water powers 
are of sufficient importance to have already attracted capital for their 
development. At the eastern limits of the city of Merrill a dam 
300 feet long has been rebuilt so as to give a head of 21 feet. This 
dam is owned by the Prairie River Power and Boom Company. 
Nine miles northeast, in sec. 13, T. 32 N., R. 7 E., at a point where 
the river has worn a deep channel in the rocks, forming dalles, a ma­
E;on l'y dam to furnish a head of 72 feet is now being built by the same 
company. This power is now transmitted electrically to the lower 
dam for use in a paper mill. 

In sec. 14, T. 33 N., R. 8 E., are smaller dalles, where a head of 
20 feet may be obtained. 
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EA U PLEINE RIVER. 

This river has a narrower and smaller drainage area than either 
the Rib or the Eau Claire and is entirely devoid of lakes. Like the 
latter, it has considerable descent concentrated in its lower reaches:, 
one power with a 15~foot head being located within 2 miles of its 
mouth. Following is a summary of its powers: 

Dam·site locations on Eau Pleine River. 

Location. Head.. Remarks. 

-------------- -------

Sec. 18, T. 26 N., H. 6 E .................... · ............................. . 
Sec. 24, T. 26 N., R. 6 E ................................................. [ 

!:~: :t 1 !! ::': !: ! t :::: :::: :::: :::::::: :::: :::: :::: :::: :::::::: :::: 
• Anthority is D. L. Plummer, Surveyor. 

EAU CLAIRE RIVER. 

Feet 
15 
15 
15 
IO± 
10± 

The Eau Claire River enters vVisconsin River from the eastern 
side, at a point only three miles below vVausau. While its drainage 
area, 423 square miles is much smaller than most of the tributaries 
its fall is concentrated so largely in its lower portion at' to make it 
an important water power stream. For this reason, it was carefully 
surveyed during the winter 1895-6 for a distance of 24 miles above 
its mouth. 

The valley has a sandy soil with some gravel for the lower 20 
miles, and at one time supported valuable forests of pine. Even at 
the present time, the lumbering industry is a controlling factor on 
the river, all the existing dams being used, at present, for logging 
purposes only. ~~t Scofield and Kelly, where saw-mills are located, 
water power was formerly used but has now been entirely replaced 
by steam. 

There are a number of lakes at the headwaters of this river which 
could be use d as reserves to increase the lo-w' water flow of the river. 
No flow measurements of this river havt3 been made, but, by compar­
ison with similar adj acent regions, an ordinary low water flow of 
.50 second foot per square mile of drainage area could be expected. 

Fall in the River.*-An accurate profile of the river is given in the 
following table: 

* Taken from the recent cooperative survey in charge of L. S. Smith. 
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Profile of the Eau Claire River. [Wis. River tributary.] 

Distance. 
Descent between 

Eleva· 
points. 

No. Station. tion above 
From ~etween sea. Per 

month. points. Total. mile. 

Mile •. "lEile •. Feet. Fed. Feet, 

1. Mouth of river- ................. 0 0 1143 ............ ............ 
2. Scofield, below dam ........... 0.5 0.5 1153 10 20 

above dam 0.5 0.0 1161 8 ............ 
3. Kelly, below dam ............. 6.7 6.2 1178 17 :.l.7 

above dam 6.7 0.0 1190 12 ............ 
4. CalIon, below dam ............ 9.8 3.1 1203.6 18.6 4.4 

above dam 9.8 0.0 l2l5 11.4 ............ 
5. Backwater of dam ............ 11.3 1.5 1216 1.0 0.6 
6. E. line sec. 18, T'. 28, N. R., BE 14.0 2.7 l2Il'l'.5 11.5 4.3 
7. Bridge. bet. T'. 28 and T. 29 .. 16.3 2.8' l237.3 9.8 4.3 
8. Bridge. center s. :!l, T'. 29, 

R., 9 E ........................ 18.3 2.0 1J2I47.8', :LO.O 5.0 
9. Barnards Rapids, foot .. ; ..... 19.8 1.5 1260.0 12.7 8.5 

10. Barnards Rapids, head ...... 20.6 0.8: 1280 20 26.0 
11. The Dalles, foot of ............ 21.2 .6 1285, 5, 8.3 
12. W. line Sec. 7, T'. 29, N, R., WEI ' 22.2 1.0 1320 35 35 
13. The Dalles, head of .......... 22.7 .5 1345 2'5 50 
14. SW. 'l4 Sec. 8, T. 29, R., 10 

foot dam ...................... 23.6 .9 1355.6 1().6 11.8 
15. SW. 'l4 Sec. S, T. 29, R., 10 

head of dam .................. 2'3.6 .0 1862.9 6.7 ............ 
16. Jc. E. & w. Forks," ........ 36.0 12.4 1442.5 80.2 6.5 

• Authority Is the C. & NW. Ry. Chf. Eugr. 

The average slope of the river in the first 24 miles is 9.3 feet per' 
mile. The total fall in this distance is 220 feet, of -wfuich 37 feet is 
at present developed at three dams, at Scofie-Id, Kelly and Oallon. 
Forty feet could be added to this· by improvement of the dam, while 
at least an additional 100 feet could be developed by constructing 
three or more dams as described in the following. 

Scolfield Dam.-The first dam site is located one-haH mile aboye 
the mouth of the river at the town of Scofield, a place of 600 pop­
uLtion. A timber dam, 350 feet long" at, this place maintains a 
head of eight feet. Both beds and banks 3lre in the pre-Oambrian 
rock. By' blasting out the rock below for a distanoe of 1,500 feet, . 
this head could be increased to 14. The crest of dam could also be 
raised about two feet without flooding. A 16 foot dam at this point 
would be able to develop, at ordinary low water, 300 h. p., and for 
nine months in the year, at least 600 h. p. The power could be sold 
in Wausau, a city of 13,000 people only three miles distant. The 
charter rights of this dam are owned by the Brooks and Ross Lum-
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ber Company. Scofield is on the Wisconsin Valley Division of the 
Chicago, Milwaukee & St. Paul R~ilway, and is also served by a spm 
of the Chicago & North Western Railway from Kelly. 

Between' the crest of the Scofield dam. and the foot of the next 
dam above, the river has a fall of 17 feet, 10 feet of which could be 
cheaply developed near the line between· Sections eight and nine, 
Township twenty-eight North, Range eight East. Such a dam. would 
develop 150 theoretical h. p. 

Kelly Dam.-The next dam. is located about six miles by river, or 
three miles by railroad, from Scofield~ About 500 feet above the high-. 
way bridge at Kelly, an old timber dam, 275 feet long, is located 
between rock banks, maintaining a head of 12 feet. By blasting a 
distance of about 300 feet, an increase in head of three feet could 
be secured. As the banks are high, the crest of the da:m could be 
raised at least five ;feet more, giving a total head of 20 feet, which, 
at ordinary low water, would develop 400 theoretical h. p. The saw­
mill which is located imme4ia:tely west of the highway bridge is 
served by spurs from both the Chicago & North Western and Chic~o, . 
Milwaukee & St. Paul railroads. John Manser, of Wausau, owns 
both dam and mill. 

Callon Dam.-The next dam. is located three miles above Kelly at 
CalIon. This is a timber dam, in poor repair, about 200 feet long 
and maintaining a head of 12 feet. The bed and banks are in pre­
Cambrian rock. By raising the crest of this dam ten feet and build­
ing a canal about 1,000 feet long, the head could be increased to 27 
feet; equivalent, at ordinary low water, to about 500 theoretical h. 
p. This water power is near the Chicago & North Western Rail­
way .. Both the present dam. site and the proposed canal site are 
owned by John Manser, of Wausau. 

The next dam site is found at a point two miles above Callon, 
where a dam 10 feet high and a canal 2,500 feet long on the right 
bank would develop a head of 14 feet. A head of ten feet could 
be cheaply developed just above the highway bridge on the town 
line, between towns twenty-eight and twenty-nine. 

Southwest Quarter Section Twenty-Seven, Township Twenty-Nine 
N o'lith, Range Nine East. Dam Site.-A dam 300 feet long could de­
velop a head of 20 feet. The river narrows at this point to 2'00 
feet and flows between lhigh rooky banks. Such a dam.· would back 
the water to Barnard's Rapids, two miles up stream. 
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fi g. 1. U. S. LEATHER COM PA:-.iY'S DAM, TOMAHAWK RIVER. 

Fig. 2. THE DELLS Of THE EAU CLAIRE RIVE R. 
65 feet fall in 1.5 mi~e3. 
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Barnard Rapids.-:-These rapids are located in the northeast 
quarter of section twenty-three, township twenty-nine north, range 
nine east. The dam site would be located near the east line of the 
above section. A dam 400 feet long and 18 feet high would de­
velop a head of nearly 35 feet, 1,800 feet below such dam site. '1;'he 
canal would be constructed on 1ihe right bank. The rapids are 2,000 
feet long in the pre-Oambrian rock, in which distance the river falls 
15 feet. The drainage area above this point is 310 square miles,. 
so that a 35 foot head would develop, at ordinary low water, about 
300 theoretical horsepower. The Ohicago & North-Western Railway 
is distant six miles from this site. 

The Dells of the Eau OZaire.-By far the greatest rapids on the 
I'iver occurs at the dells, which are found in the northeast quarter of 
section twenty-three, the southeast of the southeast quarter of Section: 
twelve, Township twenty-nine north, Range nine east, and in the south 
west quarter of S,ection seven, Township twenty-nine, Range 10 east. 
In a distance of one and one half miles, the river descends 65 feet: 
in a series of leaps and rapids between steep walls of pre-Cambrian 
rock. 

Most of this descent could be made available by .two dams, one 
22 feet high and' 500 feet long in the northeast quarter of Section 
thirteen, TO'wnship twenty-nine north, Rang) nine east, at the foot of 
,an island, producing a head of 30 feet, 1,000 feet below the dam site, 
and the other just above the highway bridge in the southwest quarter 
of Section seven, Township twenty-nine north, Range ten east. A good 
view' of this dam site is shown in Plate XXXI. The latter dam would 
be 15 feet· high and 400 feet long, with a canal on the right bank 
about 600 feet long. This would develop a head of 30 feet, equiva­
lent to 500 theoretical horsepower at ordinary low water. This last 
power is owned by G. D. Jones, of Wausau, and L. L. Parks, of 
Watertown. 

In the 13.3 miles between the junction (}f the east and west forks 
of the Eau Olaire and the Ihead of the Dalles, the river has. a total 
fall of 97.5 feet, or an average of 7.3 feet per mile. The banks are 
high at frequent intervals, so that the greater part of the head could 
be developed when the surrounding country is sufficiently. settled to 
make a market for the power. 
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RIB RIVER. 

Geology and Drainage.-The drainage area of Rib River is 498 
fl1uare miles. .The river rises in twelve small lakes, the largest of 
which, Rib Lake, has an elevation of 1,556 feet. The river reaches 
the Wisconsin below Wausau at an elevation of 1,145.8 feet, after a 
course of about 50 miles, giving it an average fall of about 8.2 feet 
per mile. Below Rib Falls the river occupies a filled or alluviaI 
valley, while above that point the river channel as a rule is in the 
crystalline rock, with banks of clay or alluvial deposit. 

The river is subject to great freshets which have made it very 
difficult and expensive to maintain dams except on the rock. Floods 
of 14 feet above low water are reported at the railroad crossing be­
low Marallhon. 

Fall in the River.-The following table gives, with considerable de­
tail, the fall of the river. From this it will be seen that in the 
lower or alluvial region the average slope of the river is about 3.3 
feet.per mile, while in the 11 miles above Rib Falls, the river has a 
natural fall of 15 feet per mile. 

Profile of Rib River. 
----~-----------------~---~-----

Distance. Descent between 
points. 

No. Station. -----------~ Elevation 
From Between above .tla. I-----;--

mouth. points. Total. Per mile. 

------ -------1------ --------
Mile •• 

1 Mouth of River .................. . 0.0 
2 N. E. ~, Sec. 2, T. 28, R. II 

E., C. & N. W. Ry........... 8 
3 S. E. Corner, Sec. 6, T. 28, N. 

R. /I ]} .......................... 12.5 
4 Fib Falls, below dam........... 18 
;5 Rib Falls, abl}~e dam .......... 18 
/I S. line, Sec. 30, T. SO N, R. 5 

E. ............................... 24 
7 S. line, Sec. 13, T. SO N, R. 4 

E. ............................... 26 
8 S. line, Sec. 3, T. 30 N, R. 4 

E. ................................ 29 
9" S. line, Sec. 3, T, S1 N, R. S 

E. ................................ 37 
]0 Rib Lake ........................ 48 

Mile". 

8 

4.5 
5.5 

II 

2 

3 

8 
11 

Feet. 

:1!l45.S 

11'70.0 

1287 

1214 
l2I28 

1200 

1300 

1380 

1420 
1556 

Feet. Feet. 

............ ............ 

24.2 3 

17 8.8 
f6T 5 
14 ............ 

~ 3.7 

50 25 

80 00.7 

40 5 
186 12.4 

* Authority; No.1, State Co·operative Survey; 2-9, United States Geological Survey 
Topographic Map; 10, 'Visconsin Central Railway. 
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WATER POWERS. 

Section Four, Township TU'enty-eight North, Range Six East.­
The United States Geological SUITey map shows that in this section 
the river valley is very narrow so that it seems very probable that a 
head of 20 feet could be developed by a comparatively short dam. 
This site is about two miles east of Marathon. 

Rib Falls.-Although the river· falls five feet per mile between 
Rib Falls and the above dam site, the river in this stretch has too 
low banks for a dam. At Rib Falls, however, the valley is narrow, 
and here is located the dam of the Baesemann Manufacturing Com­
pany, with a head of 14 feet. One 60 inch and one 28 -inch tur­
bines, rated at 135 horsepower, are used in the summer months only 
to run a saw, shingle and planing mill. Besides these turbines, two 
28 indh and one 22 inch turbines, rated at 80 horsepower, are used 
to run a flour and feed mill, working 12 hours per day during the 
summer and 24 hours per day during the winter time. 

This is the only dam now maintained on the river. The drain­
age area above Rib Falls is about 2'90 square miles. Black Creek 
joins the main river just above this dam site. 

Northwest Quarter of Section Eight, Township Twenty-nine North, 
Range Five East.-At this point the valley narrows again giving op­
portunityof developing a head of about 15 feet at reasonable expense. 

Northwest Quarter of Section Thirty-one, Township Thirty North, 
Range Five Easl.-About 2,000 feet below the north line of this sec­
tion, the banks are very steep and high enough to develop a head of 
about 30 to 40 feet. 

Section Thirteen, Township Thirty North, Range Four East.-A 
similar dam site to that just described above is found near the south 
line of Sect,ion thirteen, and at least 20 foot head could be easily de­
veloped. Indeed, there are numerous dam sites in the river above 
this point, but the river is, of course, small. 

The principal.tributaries of the Rib River are the Little Rib, with 
a drainage area of 75 square miles and which joins the river about 
three miles from the Wisconsin River, Black Creek, with a drainage 
area of about 85 square. miles, and Scott Creek, with an area of 50 
square miles. Though aU have a steep gradient, the amount of water 
in each is small, e3pecially in the late summer and the mid winter. 
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BIG EA U PLEINE RIVER. 

Geology and Drainage.-This river, the Indian name of which 
means "full river,;' has a total drainage area of 377 square miles. 

The geology and drainage features are very similar to those of 
its larger neighbor, Rib River, except that a larger proportion 

of its channel is in an alluvial valley of even a flatter gradient than 
that of Rib River. 

Fall in the River.-Like Rib River, the important rapids are too 
far from the mouth of the river to be of mudh value as power pro­
ducers. In the first 24 miles above its mouth its average fall is only 
2.2 feet per mile. At March and Oherokee Rapids, however, the 
gradient is 8 and 16 feet per mile, respectively. 

The following table gives all the available information regarding 
the fall. 

Profile of Eau Pleine River. 

No. Station. 

-1--------------

1 Mouth of river ................ .. 
2 Stratford ........................ . 
3 March Rapids ................. .. 
4 Cherokee Rapids, foot of ...... . 
5 Cherokee Rapids, head ....... . 

N. line Sec. 14, T. 28 N., R. 2 
I E. 

Distances. Descent Between 
PoiBtS. Elevation 

---~Ic----~ above 1--------
Distanoe Between the sea. Per 

r!~~~h. l_p~oi~n~ts~. _1 ____ I_T_ot_al_. __ ~'~l'~il~e._ 
.1I, Ie.,. Mile... Feet. Feet. Feet. 

00.0 
24.5 
30.0 
34.0 
'in .7 

24.5 
5.'5 
4.0 
3.7 

1,100 
1,155 
1,200 
1,220 
1,230 

55 2.2 
45 8.0 
20 5.0 
60 16.2 

Authority: 1, Co"oerative Survev: 2, Chicago & Northwestern Railway; 3 to 5, United States 
Geological Survey Topographic Map. 

WATER POWER SITES. 

Center of Section 21, Townskip 27 North, Range .It East.-Two 
miles east of the Stratford, the bed of the river is in pre-Oambrian 
rock and the river flows between high and narrow banks. A dam here 
would easily develop a head of between 15 and 20 feet. The drain­
age area above this point is 250 square miles. 

2. Center of Section 13, Township 27 North, Range 3 East.-Oon­
ditions are here favorable for a dam with a head of at least 10 feet. 

3. March Rapids.-The river is here flowing in the hard crystal­
line rocks. Near the C€nter of Section 3, Township 27, north, Range 
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3 east, the conditions, as shown by the United States Geological Sur­
vey Topographic Map, are >ery fayorable for a dam 15 to 20 feet 

. high .. 

4. Cherokee Rapids.-These rapids extend in the hard rock for a . 
distance of about throe miles in which distance there is a fall of 60 
feet. It would take careful sUITey to determine the best place for 
a dam but an inspection of the topographic map would indicate that 

. two dams would develop the greater part of this fall. The drainage 
area above this point, however, is only 180 square miles. 

PLOVER RIVER. 

Geology and Drainage.-Plover River is the last tributary of Wis­
eonsin River, of even secondary importance, to join the parent stream 
from the left bank. For the last mile of its comse, that is, from the 
-dam at 1,[cDill to the mouth of the river, the river channel is in the 
pr~Cambrianrocks, and also six miles above at Jordan (Hull post­
.office), thepr~Cambrian rocks again outcrop, but between these two 
points, and except for a few short intervals above Jordan, the river 
occupies a drift filled or alluvial filled valley. The soil is chiefly a 
-sandy loam. 

The drainage area of the river, about 195 square miles, has a 
length of over 40 miles and an average width of less than 5 miles. 
The fact tJhat a large share of its fall is concentrated in its lower 
reaches gives the river its only merit as a water power stream. 

Fall in the River.-Between the Chicago and North-Western 
bridge and Hatley, and the mouth of the river (a distance of about 
36 miles) the river has a fall of 212 feet or an average of nearly 6 
feet per mile. Originally there was a fall of about 61 feet in the last 
8 miles of its length but the building of the Plover Paper Company 
dam on the Wisconsin River, just below tfhe mouth of Ployer River 
reduced the fall, by about 9 feet. 

The following profile giyes detail information of the fall of the 
Tlver . 
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Profile of Plover River.1 

Distance. 

No. St.aticn. 

Desrent between 
points. 

~---:---- aIf,~;:t:~~.I------;----
From Between 

muu tho points. Total. Per mile. 

Feet. Feet. Feet. 

1 Mouth of river ................... 0 0 1,044 ............ ............ 
2 McDill dam, foot of ............ 1 1 1,047.2 3.2 3.2 
3 McDill dam, crest of ................................... . 1,055.6 8.4 ............ 
4 Wis. Cent. Bridge, S. 34, T. 

24, N. 8 E....................... 2.5 1.5 I,06."l.O 7.4 5.0 
5 Jordan's dam, foot of........... 8.0 6.5 1,084.6 21.6 4.0 
6 Jordan's dam, {!rest of .............................. . 1,106.6 22.0 ............ 
7 S. E. cor. Sec. 5, T'. 26, N. R. 

9 E. ... .... .................... 22.5 14.5 1,166.0 53.4 3. 
8 Bevent, Sec. 34, T. 26, N. R. 9 

E. ................................ 24.7 2.2 1,183 23 3.7 

9 N. E. S. W. Sec. 23, T. 26, N. 
R. 9 E............................ 28.2 3.5 1,200 17 5 

10 Hatley,C.&N.W.Ry.Bridge 35.7 7.5 1,256 56 7.4 

1 Auth"rity; 1 to 6. Levels run in 1906 by Geo. Gross under the direction of L. S. Smith. 
7to9iuclnsive U. S.G.S.IO,U.&N. W. Ry. 

WATER POWER. 

McDill Dam.-The Wisconsin Graphite Company of Pittsburg, 
Pa., maintains a timber dam about one mile from the mouth. The 
dam is capable of developing a head of 16 feet but the average head 
is only 10 feet. The mill pond is about 1.5 miles long. The com­
pany have installed 2, 40-inch "Trump" turbines rated at 290 horse­
power. 'Dbe grinding mill runs from 12 to 24 hours per day and 
uses no stearn power. F. R. Sellers of Stevens Point is the west­
I'll'll managel' of this company. 

Jordan Dam.-Formerly the owners of this darn maintained 3 
old turbines nnder a 14 foot head rated at 455 horsepower and used 
the power for a grist mill. In 1904 the mill was sold to William 
and Sinclair :M:ainland of Oshkosh who caused the upper darn to be 
raised 3 feet and a canal 800 feet long dug which then developed a 
head of 23 feet. One pair of 35-inch Leffel Sampson horizontal tur­
bines are installed and develop 580 horsepower. This power is con­
dncted electrically to Stevens Point and there used for lighting and 
power. The darn is 50 feet long and is built on the pre-Cambrian 
rock. 

• 
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Seotion 1, Township f2+ Jorth, Range 8 East.-One mile above 
Jordan the pre-Cambrian rock outcrops again in the N. E. ~of S. 
E. ~, Section-1, giving rise to rapids. 

During the summer of 1906 a masonry dam was constructed at 
this point with a head of twelve feet. The developed power is 100 
horsepower. The power is owned by Arthur Van Orden, Stevens 
Point, Wisconsin, R. D. No. 2'~ __ -.F 

Section 7, Township 25 North, Range 9 East.-A terminal moraine 
iIi. 1Ihe S. E. 1;4 of section 7 gives rise to rapids wmch have been de­
veloped by a dam owned by S. Y. Bentley, Stevens Point, with a 
head of about 12 feet. The power is used to _ run a saw mill. 

Undeveloped Power.-Of the 212 feet fall in the river, between its 
mouth and Hatley, only about one-quarter is as yet developed. - Be­
tween the foot of Jordan dam and the backwater of the McDill dam 
is a fall of 29 feet. 

It seems likely that a careful survey of this part of the river 
would discover a dam site which would allow of a dam with a head 
of 10 to 15 feet. 

When a demand for power justifies the expense, dams witJh moder­
ate heads will probably be built at Bevent as well as two or three 
miles above and below it. 

YELLOW RIVER. 

(Wisconsin River Tributary.) 

Dratinage and Geology.-In point of size of drainage area, 946 
square miles, Yellow River is the most important tributary of the­
Wisconsin River, but unfortunately, its fall is not commensurate with 
its size. Only in tlie upper third of its course, where it runs in the 
crystalline rocb, are its falls and rapids considerable. In the 44 
miles below Dexterville, its fall averages 2.5 feet per mile. In its 
middle portion, the river and tributaries traverse a marshy soil while 
its lower third occupies a sandy valley with low banks. 

The following table gives some details of its fall: 
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Profile ot Yellow River. 

Distance. Fall Between 

Eleva-
Stations. 

No. Station. tion above 

I From I Bet.ween 
lSea. Per 

mouth. pOlnt~. Total. mile. 

- --- I Mile •. I Mlle •. Ftet. Feet. Veet. 

1 Mouth of ri,er ................. 0.0 ........... 858 ............ ............ 
~ :\'ece([nh. 8(1oc. T. R ............. 13 13 S96 'ifT 2.8 
~ One mile west of Babcock ..... 37 2'4 9ffT 62 2'.6 
4 Wc~t of Dexterfield ............ 44 7 !JI73 16 2.3 
5 West of Marshfield, Sec. 9. T. 

25, N., R. 2 E: .................. 71 Z1 1,146 173 6.4 

1 Authority, 2-5, Railroad elevations. 

WATER POWERS ON THE YELLOW RIVER. 

The water powers of this river have not received the attention 
which their importance deserves. An average fall of 2.5 feet per 
mile in the lower third of its length, Slhould insure a considerable 
llumber of horsepower, although on account of the low sandy banks, 
the height of the dams must be limited to about 10 feet. 

Germantown Dam.-At the mouth of the Yellow River, tlhe banks 
are high enough to develop ahead of nearly 20 feet, although in time 
of high water this head would be greatly reduced. High water in 
the Wisconsin River is about 10 feet above the ordinary stage. 

A dam has been maintained near the moutlh at a little village called 
Germantown. The ordinary low water :flow of the river may be fig­
ured at about 400 second feet, so that a 10 foot head would equal 
440 theoretical horsepower. 

N ecedah.-The only dam used for power on this river is located at 
Necedah. The owner, F. If. Reed,has. installed turbines rated at 
210 horsepower, under a 10 foot head, all used to run a :flour mill. 
The head of this dam could be increased to 12 feet, equal to about 
450 horsepower. 

Babcock Power.---.:.Chapter 142, Laws of 1891, granted a charter 
to Henry C. Paine for a dam located at Babcock in Township twenty­
one north, Range three east. It seems probable that a good power 
'Could be developed at this point at a reasonable expense, but as yet 
no construction has been attempted. 

Pittsville Power.-A charter was granted in 1879 to Carl B. and 
A. E. Long for a dam to be located in Section thirty-four, Township 
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. twenty-three north, Range three east, but no construction has as yet 
been attempted. I1he bed of the river is here in the hard crystalline 
rock, causing important rapids. 

Rapids in Section Twenty~two, Township Twenty-three north, Range 
Three East.-About two miles north of Pittsville, the crystalline rock 
again crops out in both bed and banks of the ~iver. It is estimated 
that there is a total fall of at least 30 feet in the two miles of rapids.1 

Big Bull Falls.-This includes rapids of over 30 feet fall located 
in S'ection twenty-eight, twenty and twenty-one, Township twenty 
north, Range three east. In fact the entire upper reach of the river is 
characterized by nume,rous rapids, but the drainage area is here small. 

LEMONWEIR RIVER. 

Geology and Drainage.-The drainage basin of this river includes 
590 square miles, none of which is within the pre-Cambrian region 
.As a result the river has a lower gradient than that of its neighbor, 
the Yellow River, and more like that of the Wisconsin River oppo­
site. 

The· extreme upper branches of the river traverse a swampy region 
while the remainder of the river is in the Potsdam region, both con­
ditions being favorable to a uniform flow. 

Fall of the River.-The fall of the river is devoid of any concen­
trations. Between the Chicago, ¥ilwaukee and St. Paul crossing, 
north of Valley Junction, and its mouth, the average fall is only 
1. 75 feet per mile. The following· table gives all known data re­
garding the fall in the river: 

Profile of the Lemonweir River.2 

Distances. Fall Between 
Sections. 

Station. 
Elevation 

-----,----1 above ---'-~--~ No. 
From Between the se!. 

mouth. points. 

Mile •. Mile.. Feet. 
o. 831, 

11. 852 
o. 858 

1 I Mouth of rivsr .................... . 
2 Lemonwier dam I Below ......... . 

lAbove ......... . 
3 Mauston dam .. .5 Below..... .. (.5 859 

Total. Per Mile. 

Feet. Feet. 

····iiC··· ·····iX··· 
·····i:O-··· ·····0:2··· 

1 Above ........•. 
4 Near NAw Lisbon ................. . 
5 Necedah .Tunction, below dam ... . 
S Neced"h Junction. above dam .. . 
7 One mile north of Valley Junctiou 

O. 
11. 
11. 
15.5 
15.5 
25. 
42.5 
42.5 
47.0 

O. 866 

[i;;:::/\::[ Y 
1 Authority State Geologist, S. Weidman. 
2 Authority· 1-3, L. S. Smith, 4-7;C. M. & St. P. R. R. 

11' 

-----
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\ WATER POWERS. 

Lemonwew.-The first dam is located at Lemonweir about 11 
miles above the mouth of the river. A feed mill owned by R. Davis. 
is located at this point with a turbine under an average head of 6 
feet. 

MaU8f;on Dam.-The second dam is located at Mauston 15 miles 
from the mouth of the river. The drainage area of the river above 
this point is 560 square miles. The river banks are only sufficiently 
high to develop a head of 8% feet. The dam was recently recon­
structed having been washed out by a severe freshet. The Mauston 
Electric Service Oompany recently purchased this power and have in­
stalled 3 new 49-inch turbines rated at 210 horsepower. This power 
is used to run a flour and grist niill during the day and an electric 
light plant at night. The company have installed also 150 horsepower 
of auxiliary steam power. 

New Lisbon Dam.-Two turbines are here installed under a head 
of 10 feet and rated at 100 horsepower. The owners report the 
wheels old and that they intend to replace them by new wheels soon. 
At times of high water the head is reduced to 4 feet. The drain­
age area above New Lisbon is ahout 500 square miles. 

BARABOO RIVER. 

Geology and Drainage.-Few, if any, of the tributaries of the Wis­
consin River are more fully developed than the Baraboo, and only 
three tributaries have a larger drainage area (655 square miles). 
The river has a total fall of 154.5 feet in a distance of 75 miles, and, 
as the river flows through a rich agricultural region, its many powers 
are generally utilized. 

The river occupies an old river valley which is deeply filled with 
alluvium. At Ablemans, this filling is reported at 70 feet, while at 
other places the filling is several times this. At Reedshurg and above 
in the valley of the upper Baraboo, ihe immediate valley is narrow 
and sandstone is frequently exposed in both bed and bank of the river. 
This sandstone, while usually soft and friable, sometimes occurs in 
firm quarry layers. The ground on both sides of the valley rises to 
200 or 300 feet. 
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A _glacial moraine is crossed at Baraboo, whcih gav3 rise in a state 
of nature to boulder rapids with a total fall of nearly 50 feet. About 
five miles below Baraboo, the riter strikes the northern one of the 
two eastward trending quartzite ranges, referred to before as the 
Baraboo ranges, penetrates it, and, after flowing in the intervening 
valley for 15 miles, once more passes through the northern range, 
and tb')n enters the plain of the Wisconsin valley near Portage. Be­
cause ~f the steep slopes of the Baraboo valley and its state of culti­
vation, the rainfall reaches the river very promptly, giving rise to 
sudden freShets and extreme low water. 

Profile.-The following table, compiled largely from railroad data, 
gives a fairly complete profile of the river from source to mouth. 

Railroad Pacilities.-The Chicago and North-Western Railway fol­
lows the river closely from Baraboo to the headwaters of tJhe river} 
crossing it frequently and providing good transportation facilities. 

WATER POWERS. 

The water powers of this river will be described in order from 
mouth to the source. 

In the last 15 miles of its course, the banks of this river are too 
low to allow of any considerable development, but at the point where 
the river breaks through the Baraboo Bluffs, the banks are 
high and rock abundant. Many years ago a dam was maintained 
at this place, but, for unknown reasons, it was abandoned long ago. 

Baraboo Powers.-The drainage area above Baraboo is 550 square 
miles. By far the most important concentration of fall originally 
existed at Baraboo in the form of boulder ;rapids. These rapids, with 
a total fall of nearly 5'0 feet, have been fully improved by four dams: 
the lowest one of which is 

The Linen JJfill Dam.-This is a plank dam with an average head 
of five feet, built in 1902 and owned by George J\fcArthur. One 
60 and one 30 inch turbine are installed, rated at 30 horsepower and 
used to run a mill for the manufacture of Turkish towels and 
crashes. At the time of spring freshets, the water backs up so as to 
destroy the head. Between the crest of this dam and the tail race 
of the next power above, is a fan of two feet. 

City Water Works Dam.-This is a rock filled dam located on the 
east line of the nO'I'theast quarter of the northwest quarter of section 
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Profile of Baraboo River. 

----,--------------~--~I------

Distance. 

No. Station. 
From Bet·w"'en 

mouth. points. 

~lliles. Mils 

1 ·Mouth of river 0.0 0.0 
2 

3 
Linen mill dam, below ...... . 2J.0 Z4.0 
L,inen mill dam, above ....... . 

4 Baraboo water work, tailrace .. 25.0 1.0 

6 
7 

Baraboo waterworks dam, 
crest ............................ . 

Oak street dam, below ...... .. 
Oak street dam, crest ......... . 
Island Woolen Mills dam: 

below tailrace ................. . 

2'5.5 
26.2 

26.7 

1~ I N~r~~t~~ ~:c~ ;:'T': ' ';;. N': 'it: ........... . 
5 E ............................... . 33.7 

11 N. W. 1~, Sec. 2 T. 11 N, B. 
5 E .............................. . 36.4 

12 R. W. ';4, Sec. 34, T. 12 N, R .. 
5 E .............................. . 38.4 

13 West line Sec. 28, T. 12·N, R. 
5 E ............................... . 

14 At Reedsburg, below dam .... . 
4,2.1 

47.7 
15 
16 

17 

18 
19 
20 

21 

22 

23 
24 
25 

At Reedsburg, above dam ................ . 
E. of La Valle, Sec. 35, T. 13 

N, R. 3 E.............. ......... 52.5 
E'. of I.a Valle, Sec. 26, T. 13 

N, n: 3 X .................... .. 
La Valle dam, tailrace ...... .. 
La Valle dam, crest ........... . 
W. of La· Valle, Sec. 20 T. 13 

N, R. 3 W .................... .. 
W. of La Valle, Sec. 17, T. 13 

N, 1;. 3 W ................... .. 
\V. of I,a Valle, Sec. 6, T. 13 

N, 3 W ........................ .. 

55.0 
57.5 

59.5 

60.5 

63.0 
Wonewoc dam, tailrace ........ 64.5 
Wonewoc dam, crest of .................. . 
East of IDlroy, Sec. 4, T. 14 N, 

R. 2 E........................... 75 

.5 

.7 

.5 

7.0 

2.1 

2 

3.7 
5.6 
7.2 

4.8 

2.5 
2.5 

2.0 

1.0 

2.5 
1.5 

10.5 

Elevation 
above sea. 

Feet. 

783 
795.1 
801.7 
803.7 

816.3 
817.6 

S23.8 

826.3 

842.9 

845.0 

846.4 

852.4 L. W. 
864. 
871.ZIT. W. 

875.0 

878. 

800.0 

891.0 

894.0 
00l.0 
908.0 

S37.5 

Descent between 
points. 

Total. Per mile. 

Feet. 

13.7 
5.0 
2.0 

12.6 
1.3 
6.2 

2.5 
16.6 

2.1 

.9 

.5 

6.J) 

11.6 

Feet. 

0.6 

2.0 

0.3 

(J.3 

0.3 

1.6 
2.0 

3.8 0.8 

3 
14 

7 

29.5 

1.2 

1.0 

1.2 
9.9 

2.8 

*Authority 3-10. Levels bv Wm. RachAl uuder direction of L. S. Smith. 11-25. Chief Engineer 
C. M. & St. P. By" run in November, 1898. 
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one near the city limits of Baraboo at the head of a long bend of the 
river. The water is conducted in by a canal 2,000 feet long to the 
power' plant owned, like the dam, by the city of Barab~o. The 
power estimated at 150 horsepower is developed by one 45 and one 
48-inch turbine under a 12.6 foot head .. 

The :Manchester Roller Mill; owned by James Hull, has first right, 
by contract with the city, to the low water floW', and uses 80 horse­
power for whiuh they pay a rent of $600 per year to the city. The 
city' has also installed steam power to the amount of 100 horse­
power. 

Hoyt Mill Oompany Dam.-This ·dam is located near the center 
of the city of Baraboo, about 4,000 feet above' the dam just described. 
This is a rock filled dam, seven feet high and 200 feet long, built in 
very recent years. Formerly this dam developed a head of 10 feet 
and was used to run a flour mill on the left bank and a machine shop 
On the right bank, but bofh have been burned down. The power, 

. which is es\imated at 120 horsepower, is now for sale. 
Islamd Woolen Oompany Da.m.-This is the fourth and last of the 

dams in or near the city of Baraboo. It is owned by E. P. and 
W. H. McFetridge, who have installed one 45 and one 16-inch tur­
bine under an average head of 17Y2 feet rated at 2'15 horsepower. 
The smaller turbine is used for electric lighting the mill wfuile the 
larger wheel is used in the manufacture of Oassimeres. This com­
pany have also purchased a dam with a head of about six feet, 
located a short distance above this dam. No use of it is made, . 
however. 

Reedsburg Dam.-In the 21 miles of river between Reedsburg and 
Baraboo, the river has a total fall of only 30 feet. In the entire 
distance, the river has a very sinuous course, and, with the B."{ception 
of a short distance at Ablemans, the banks are low and devoid of 
rock. At Reedsburg, however, the sandstone outcrops in both bed 
a'.d bank of river, causing rapids:. At this point a timber dam has 
been constructed with a head which varies between 10 and 4 feet, 
with an average of seven feet, and furnishes power to both a woolen 
and flour mill. The drainage area above Reedsburg is 380 square 
miles. 

The woolen mill, called the "Reedsburg Mill," is owned by the 
Appleto~ yv oolen }Iill Oompany and manufactures fancy woolen 
goods. The company have installed one 60-inch and one 56-inch 
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turbine rated at about 70 horsepower. They have installed, also, 
auxiliary steam power of 125 horsepower. The company are entitled, 
by deed, to enough water to run a "four set woolen mill." 

The Reedsburg grist mill has t.lvo turbines of about the same size 
as the woolen mill, but an older type. They are entitled to the re­
mainder of the power. This mill is owned by J. Heaton, who has 
also installed auxiliary steam power. 

La VaZle Dam.-This dam develops a head of eight feet and is 
used to run the La Valle Roller :Mill. The owner, H. E. Paddock, 
reports that plenty of power is available for eleven months in the 
year. The drainage area above La Valle is 230 square miles. 

Wonewoc Darn.-This is a timber' dam and develops an average 
head of seven feet. One 48-inch and one ·36-inch turbine are in-. 
stalled and furnish power for a flour and feed mill owned by W. H. 
Funk. The head varies between six and nine feet. No steam power 
is used. Drainage area above vVonewoc is 180 square miles. 

Elroy Dam.-This is the last dam on the Baraboo. Two 35-inch 
and two 30-inch turbines: are installed under an average head of 
eight feet and used to run a flour and feed mill owned by R. 1\£. De­
Long and Oompany. The mill also ·has a 25 horsepower steam en­
gine for use in time of low ,vater. 

Name of 
tributary. 

Water powers on Tribtttaries of Baraboo River. 

Location of dam. orJ:~. Rated 
H. P. 

18 

32 

Purpose. 

Flourandlumber H. L. Konkle Jr. 
Undeveloped .... . 

Flour ....... , .... C. Falkenstenn. 

KICKAPOO RIVER. 

Geology and Dminage.-This river enjoys the distinction of bav­
ing the largest drainage area (800 square milesi) of all the Wiscon­
sin River tributaries. It is also the last large tributary to join the 
parent stream, the point of junction being only 18 miles from the 
mouth of the Wisconsin. The entire basin is situated in the driftless 
area of Wisconsin. The rivers have deeply eroded their valleys. 



WISCONSIN RIVER SYSTEM. 167 

The sides of the valleys are steep, the side hills frequently showing 
the sandstone structure with the usual .limestone capping. The river 
is subject to high floods . 

. Fall in the River.---':'The great age of this riverihas resulted in 
wearing its channel down to a very low gradient. The average 
gradient in the '70 miles between La Farge and the mouth of the 
river is 2 feet to the mile, while, in the lower half of this distance, its 
gradient is only 1.5 feet per mile, the same as that of the lower 
reaches of ilhe Wisconsin River. 

The following profile is compiled from the railroad elevations and 
gives a good idea of the water power possibilities. 

Profile of Kickapoo River. 

Distance. 
Elevation 

above 

Desrent Bdtween 
Stations. 

the sea. I 
----------I---~ ____ I ____ .I __ T_o_ta_I_. _ Per mile. 

From 

I 
Between 

mouth. points. 

Mouth of river ............. . 0.0 .............. 
Sec. 7, T. 7 N., R. 4 W .. .. 6.0 6 
Bridge at Steuben ........ . 19.0 13 
Bridge at Barnum ......... . 23.8, 4.8 
S()uth of Gay's Mills ...... . 34.8 11 
S. line Sec. 25, T'. 11 N, R. 

4 W .......................... . 46.6 11.8 
N. E. S. W. Sec. 19, T. 11, 

R.3W ..................... .. 50.1 3.5 
Readstown .................. . 52.2 3.1 
S. EI. 't4 Sec. 33, T. 12 N., 

R. :I W ..................... . 55.7 2.5 
N. line Sec. 25, T. 12 N., 

R. :I W .................... .. 60.0 5.3 
Viola ......................... . 62.5 2.5 
La Farge ................... . 70.0 7.'5 

Authority: Chicago, Milwaukee & St. Paul Railway. 

WATER POWER. 

633.0 
640 
658.6 
IJ't2 
688 

710 

716 

720 

728.0 

735 
745 
m 

7 
18.6 
13.4 
16 

22.0 

6 
4 

8 

7 
10 
32 

1.1 
1.4 
2.8 . 

1.4 

1.9 

1.9 
1.9 

3.2 

1.3 
4.0 
4.3 

Clays M ills.-The first dam on the river is located at Gays Mills 
35 miles (by river) from its mouth. The fall in this distance is 55 

, feet. 
This dam owned by Atwood and Haggerty is built on the solid 

rock. The owners have installed two 40-inch turbines under a head 
of 61f2 feet and rated at 80 horsepower. They claim that they use 
only one-third of the water i!:. the river. This use includes the 
grinding of flour and feed, and' furnishing power to an electric light 
plant. The drainage area above this point is 500 square miles. 
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Soldiers Grove Dam.-Atley Peterson, the owner of this dam, 
has installed two turbines under a head of 'I feet and rated at 120 
horsepower. This power is used to manufacture hardwood lumber, 
and to run a municipal electric light and water-wO'rks plant. The 
owner has also installed 55 horsepower steam power. They report 
having had trouble to maintain their dam, owing to the absence O'f 
rock for a founda.tion. 

Readstown Dam.-A dam is' here mainta.ined by Henika and Fol­
well with a head of 4 feet. The O'wners report that they :have in­
stalled one 46-inch turbine rated at 30 hO'rsepower. The power is 
used to' run a feed mill and a saw mill. 

Viola Dam.-A dam owned by E. R. Oushman develops a head 
of 6 feet. Five 48-inch turbines rated at 100 horsepower are used 
to run a saw and flour mill. 

La Farge Dam.-The La Farge Milling Oompany maintains an 
8' foot dam built on natural rock foundation. Three turbines 56, 
40, and 35 inches in diameter rated at 160 horsepower are used in 
the day time to run a flour mill, and during the night to run the 
local electric light plant. The owners report that they can count 
on only 125 horsepower. 

Rockton Dam.-This dam is O'wned by Bennett and Widmer. 
They have installed 3 turbines under a head O'f 'I feet and rated at 
100 horsepower, all used in the manufacture of flour. 

Mr. V. S. Bennett reports that he owns two undeveloped PO'wers. 
One is located in Section 26, Township 14 north, Range 2 west, on the 
Kickapoo, which WO'uld develop a head of 10 feet wi~h a 9 foot dam, 
and one power site, located in Section 35, Township 14, Range 2 west, 
on Warner Oreek, where a 20 foot head could be developed by a 16 
foot dam. 

SmaU powers on Kickapoo River Tributaries. 

River. Location. Owner. Use. 

_______ I _____ I ____ · ____ c --------

West Fork Kickapoo. Bloomingdale Dam washed ont ............. . 

West Fork Kickapoo. Avalanch.... Avalanch Wo,,~en Mill.. . .. 
Kickapoo. ........... Ontario...... E. W. Sanded... ....... 8 

Kickapoo. c ........... One ini. N. of 
Ontario.... HirRID Zimmerman .... 'j" ..... 

Tainters Creek... .... Towerville .... G. W. Davis. .... .... .... 10 
Taintars Creek. .. .... Towerville .. C. H. Stemkard..... ... 13 

Formerly was 
uSAd as saw 
and grist mills 

15 Woolen mills. 
60 Saw and grist 

mills. 

50 Bridge factory. 
12 . Manuf. ~'arn. 
17 Flonr mill. 
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BLACK RIVER. 

In order to point out the power possibilities along Black River a 
survey was made during 1906 from Black River Falls to Wisconsin 
Central Railway crossing near Withee. From the data collected on 
this survey sheets have been prepared showing a profile of the water 
surface, a plan of the river, contour along the bank, and prominent 
natural or artificial features. The results of fihis survey have been 
published on separate sheets and may be had upon application to the 
Director of the U. S. GEJ9logical Survey. 

Geology.-All tuat portion of the river from Black· River Falls 
northward, is in tbe hard pre-Cambrian rock. For a large share 
of this stretch the river has worn deeply into the rock and banks that 

. rise abruptly 40 to 60 feet, often with nearly vertical walls. In 
places, however, the rock is covered by the glacial deposits. 

In the 55 miles between Black River Falls and its mouth, the 
river :£lows in the Potsdam sandstone region, but even here the aver­
age slope is 2.2 feet per mile. The valleys, however, are wide and 
l1he banks usually low, making the development of water power ex-
pensive,· and more difficult of maintenance. . 

Rainfall.-A study of rainfall records given in the fonowingfig~ 
ure will show that average annual rainfall on the drainage area of 
this river between the years of 1893 and 1905 was 31.84 inches. 
This was distributed among the three important periods as fonows: 
Storage period 12.15 inches, growing period 9.57 inches and re- . 
plenishing period 8,41 inches. 1 

1 The storage period Includes the 6 months from December to May inclusive, the 
growing period, June, July and August, and the replenishing period, September, 
October and November. 
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Fig. 9.-Rainfall on the watershed of Black River above Black River Falls. 
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TOPOGlUPHY AXD DRAINAGE. 

Black River, hemmed in by the Chippewa on the west and the 
'V isconsin on the east, is restricted to a long and narrow watershed 
·of about 2,270 square miles/ with an average width of only 20 miles. 
At one point the branches of Chippewa River extend to within a 
·quarter of a mile of Black River. Like the Chippewa, about a 
third of the Black River drainage area is in the comparatively level 
sandstDne' region, SD that ~he maximum watershed available for water 
powers, namely, at Black River Falls, is only 1,570 square miles.1 

'The watershed narrows rapidly as· the river is ascended, and at 
N eillsrville, 22' miles in an air line from Black River Falls, the 
drainage area is reduced to only 729 square miles. 1 ,Vere it not for 
this small watershed, the steep gradient of the river and its high, 
rocky banks would insure large water powers. Black River rises at 
an elevation of about 1,400 feet above sea level, and after a sinuous 
course of over 140 miles JOIns Mississippi River at'La Crosse. The 
total descent in this distance is 772 feet, with details as shown in the 
following' table: 

PrOfile of Black River from its mouth near La Crosse to near Withee. 

I Distance. Descen t between 

I Elevation 
points. 

No. Station. 

I I ahovel 

I .!:.::;:t,. Between sea level. 
points. Total. Per mile. 

- -~I --- ---~ 

Miles. J Miles. Feet. Feet. Feet. 

1 La Crosse (near) .............. ............ ............ 623 . .......... ............ 
2 Black River Falls: . 

Below dam ................. 55.0 55.0 749 121 2:.2 

3 Above dam ................... 55.0 .0 7u3 14 . ........... 
4 Chicago, St. Paul, Minneapolis 

and Omaha Railroad bridge 58.0 3.0 765 3 1.0 
5, Halls Creek, mouth of ........ 61.6 3.6 776 10 2.8 

'6 Halycon .......................... 61.0 5.4 793 17 3.1 

7 Hatfield R. R. Bridge ........ 71.2 4.2 838 4, 10.4 
8 East F'Orks, mouth of .......... 74.2 3.0 846 8 2'.7 

9 Dells dam, below .............. 77.5 Z.3 874 28 8.5 

10 Wedges Creek, mouth of ...... 78.5 1.0 893 19 19.0 
11 Cunningham Creek, mouth of 84.8' 6.3 oog 16 2.5 
12 Center sec. 22, T'. 24N., R. 2W 86.8 2.0 9'29 20 10.0 
13 O'Neill Creek, Neillsville ..... 90.8 4.0 '989 6kI 16.0 
14 Bridge. seC's. 9 and 16, T. 25 

N., R. 21 W .................... 98.S 8.0 1.034 45 5.6 
15 Bridge. sees. 21 and 28, T. 27 

N., R. 2 W .................... 103.5 4.7 1,070 36 . 7.9 

1 Censns report, vol. 17, 1880, p. 87 
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Profile of Black River from its mouth near La Orosse to near Withee.-Con. 

No·1 

Distance. 

Station. Elevation Descen t Between 
From I Bet:ween above ~ea. Points. 

I mouth. pomts. 

I I· I Total fall , j 
"'Iile.;. I ltIile., . Feet. teet. Pel' cent. 

16 Bridge, Fairchild and North· 
eastern Rwy. ................. 107.8 4.3 1,094 24 5.6 

17 Site New Greenwood dam .... 109.3 1.5 1,105 11 7.3 
18 Between sees. 27 and 23, T. 27 

N., R. 2 W .................... 110.3 1.0 1,107 2 2.0 
19 Hemlock dam, 600 feet below. 113.5 8.2 1.1.')2 25 8.0 
20 Hemlock dam, above ......... 113.6 .1 1,151 19 . ........... 
21 Bridge, sees, 20 and 29, T. 29 

N., R. 2 W ................... 119.6 6.0 1,16'7 16 2.7 
29 Bridge, Wisconsin Central 

Rwy., west of Withee ....... 125.1 5.5 1,187 20 3.6 
Il3 Bridge, Wisconsin Central 

Rwy., Duluth Br ............. 131.7 6.6 1,100 11 1.7 

Authority: No. 1 (low-water elevation), Mississinpi River Commission; 2 to 22, 
Joint Survey of \Vis .. Geol. and Nat. Rist. Survey and United .States Geological Survey. 

The United States Geological Survey maintained a gaging station 
on Black River at Melrose for nine months in 1903, but as the sta­
tion proved unsatisfactory it was abandoned August 1, 1903. Such 
measurements and observations as were taken are given below: 

Discharge measurements of Black River near Melrose, Wis., in 1!J03. 

Date. Hydrographer. 

January 15 ........ ; L. R. 
February 7 ........ i 

. April 4 ............ I 
May 1 .......... .. 
June 13 ........ .. 

Stoc~~an ................................ 1 

~~~~ :::: ::~~:;~~ .~~~ ~~~.~ ~~~~ :~~~ ~~~:[ 
1 Frozen. 

Galle 
height. Discharge. 

--------
Feet. 

4.30 
4.30 
5.90 

11.00 
3.90 

S cand·feet. 
1598 
1508 

2.982 
10,931 

842 
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Mean daily gage height in feet, of Black River near Melrose, Wis., December 
4, 190Z, to August 1, 1903. 

1902. 19003. 
Day. 

Dec. Jan. I Feb. I Mar. 1 Apr. I May. I June. 1 July. I. Aug. 

1. .. ~ ..... . 5.05 4.10 4.30 5.10 11.00 7.60 S.OO 3.75 
2 ........ . 5.00 4.10 4.35 4.85 10.00 ......... 6.70 .. . 
B •..•..••• 4.90 4.10 4.40 5.30 10.25 ......... 11.20 . .. 
4..... .... 3.75 4.75 4.10 4.45 5.65 10.50 ......... 10.90 ... 
5......... 3.95 4.00 4.10 4.60 5.00 9.65 6.00 13.00 ... 
6... ... ... 4.00 4.60 4.20 4.75 6.50 9.05 4.70 12.30 ... 
7...... ... ;>.80 4.50 4.20 (1 ) 6.65 8.15 4.40 10.20 ." 
8 ...... '" 4.35 4.50 4.20 6.25 6.50 7.00 4.30 7.90 ... 
9......... 4.35 (1) 4 .. 20 8.20 6.20 6.91> '\.26 6.00 .. , 

I{)... ...... 4.30 4.40 4.20 9.30 5.50 6.65 4.00 7.40 ... 
11......... 4.35 4.40 4.30 9.70 5.60 6.10 4.00 8.70 ... 
12......... 4.20 • 
13 ...... '" 4.20 

4.40 4.25 10.75 .......... ~.fJ5 3.95 7.20 .. . 
4.40 4.20 12.05 5.45 10.60 3.95 6.7() ... 

14......... 4.10 4.40 4.20 12.65 5.60 12'.00 3.80 6.20 ... 
15......... 4.15 (1) 4.20 11.55 5.95 10.90 3.80 5.80 '" 
16......... 4.10 4.30 4.10 9.85 5.85 9.15 3.80 5.30 ... 
17......... 4.00 4.30 4.15 9.40 6.05 7.80 3.70! 4.50 ... 
18......... 4.00 4.30 4.00 10.35 5.60 0.55 3.70 4.20 ... 
19......... 4.05 4.30 3.00 11.95 5.00 6.50 3.70 4.10 ... 
ro......... 4.25 4.ro 3.90 13.40 5.15 6.40 3.70 4.00 ... 
21......... 4.60 4.20 3.90 12.90 4.50 6.30 3.70 4.00 '" 2/J......... 4.95 4.20 4.00 11.40 4.65 5.90 3.70 4.00 .,. 
2'3......... 5.80 4.210 4.00 9.65 4.30 6.50. 3.70 31.90 ... 
24......... 6.05 4.20 4.00 8.05 4.30 5.70 3.60 3.90 ... 
25......... 5.85 • 4.20 4.05 7.65 4.35 5.80 3.00 3.90 ... 
26......... 5.80 4.20 4.10 6.65 4.65 5.95 3.50 3.75 ... 
27 .... J.... 5.co 4.20 4.20 6.02 4.85 8.40 3.50 3.90 .,. 
28......... 5.50 
29 ......... \ 5.35 
30......... 5.20 

. 31......... .. ...... . 

4.20 4.35 6.55 5.00 11.85 3.50 4.20 ... 
4.20 ......... 5.70 5.60 12.00 3.50 4.00 ... 
4.20 ......... 6.65 6.80 10.95 3.50 3.8() ... 
4.10 ......... 5.30 .......... .\).50 ......... 3.75 ... 

1 Observer absent. 

A gaging station was established by, the United States Geological 
Survey at Neillsville April 7, 19Q5, "and the following data have been. 
collected: 
Discharge ml(asurements of Black River at Neillsville, Wis., in 1905, 1906 and 

1907. 

Date. 

1905. 

April 7 ....... .. 
May 24 .. 
June 13 ....... . 
July 11 ..... . 
August 11 .... . 
September 25 .. 

1906. 

Hydrographer. 

:Hanna and Clapp ..... 
S. K. Clapp •........... 
M. S. Brennan ........ . 
........ rio .••.. : ...•.... 
...... do ............. . 
F. W. Hanna ......... .. 

January 25 .••. M. S. Brennan ........ . 
April 24 . .... ..... .. do .......... .. 
June 3 .......•......•. do ............ . 

1907. 

April 3 ..... . 
June 14 ...... . 
July 13 ....... . 
August 15 . 
September 18.. 

A. H. Horton ......••.. 
G. A. Gray .......... . 

.... do ................ . 
... do .....•......... 

.... do ........•......... 

Width. 

F,et. 

192 
165 
192 
161 
151 
163 

147 
165 
160 

lSi 
147 
142 
116 
121 

AreR of Mean Gal<e 
section. velocity. height. Discbarge. 

Squa")'e 
feet. 
1,O!! 

471 
945 
393 
242 
419 

198 
484 
436 

772 
25') 
226 
lOS 
140 

Feet per 
~e(!ond. 

3.5 
2.18 
3.15 
1.56 

.93 
1.86 

0.77 
1.70 
1. 72 

3.03 
1.31 
1.13 

.61 

.76 

Feet. 

7.7 
4.9.') 
7.26 
4.25 
3.3 
4.~5 

4.30 
4.75 
4.4e 

6.52 
3.39 
3.52 
2.7 
3.0 

Second 
feet. 
3,279 
1,024 
2,978 

612 
225 
780 

a 152 
819 
752 

2,343 
334 
255 
66 

106 

NOTE.- Width is the actual width of water surface, not including piers. A"ed of seclio" is the 
total area of the measured section, including both moving and still waters. 

aEntirely frozen over; gage height given to water surface; ice 1.3 feet thick. The discbarge 
was 22 per cent of the open·channal rating for gage height 4.30feet. 
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Mean daily gage height, in teet, ot Black River at Neillsville, Wis., tor 1905. 

Day. I Apr. I May. I June. j July. j Aug. I Sept. I Oct. I Nov. I Dec. 

1. .•..•..• ......... 3.4 8.7 4.4 2.7 3.3 3.5 3.'1 4.0 
2 .••.....• ......... 3.4 3.3 4.4 ~.6 3.2 3.5 3.5 4.2 
3 ......... ......... 4.1 3.2 4.9 2.6 3.5 3.4 3.5 3.8 
4 ..•..•.•• ......... 5.3 7.7 6.5 2.6 3.4 3.4 3.5 3.7 
5 ..•.•...• ......... 5.2 14.2 8.4 :l.9 3.6 3.0 3.5 3.8 
6 •.••.•... 8.2 4.9 19.8 8.0 2.7 3.2 3.0 3.7 3.5 
7 ..•....•• 7.7 5.0 16.5 6.8 4.2 3.1 3.1 4.1 3.5 
8 .....•.•. 6.9 4.6 11.5 5.9 4.0 3.0 2.'7 4.1 3.4 
9 .•..•...• 6.2 4.6 8.8 5.3 4.0 2.9 2.4 3.9 3.3 

10 ..•.••..• 6.0 5.9 7.6 4.7 3.5 2.8 3.1 3.8 3.4 
11 ........• 5.7 6.6 8.6 4.2 3.3 2.7 3.0 3.7 3.4 
12 ......... 5.5 6.7 8.0 3.8 3.3 2.8 3.0 3.7 3.5 
13 .....•.•. 5.1 6.2 7.1 3.9 3.3 2.7 3.0 3.6 3.4 
14 .....•.•• 4.S 10.7 0.2 4.0 3.3 2.7 3.0 3.5 3.4 
15 .....•... 4.6 10.1 5.5 4.8 3.2 4.3 4.0 3.4 3.5 
16 ..•.....• 4.3 9.2 5.8 4.5 3.0 6.0 4.9 3.4 3.4 
17 ........• 3.9 8.7 11.2 4.0 2.9 6.0 5.4 3.4 3.3 
18 ........• 3.8 8.2 10.7 3.8 3.0 6.1 5.5 3.4 3.0 
19 •........ 4.2 6.6 8.6 4.2 3.0 8.6 5.6 3.4 3.0 
20 •••••••.• 3.9 6.0 7.0 4.S 3.0 8.8 6.6 3.3 3.2 
21 ..•...... 3.2 5.3 6.0 4.0 3.2 7.5 6.9 3.2 3.1 
212 •••••••••• 3.1 5.1 5.2 3.8 3.5 6.3 6.5 3.2 3.1 
23 ••••••.•• 3.1 4.9 4.5 3.3 3.4 5.8 5.9 3.2 3.3 
24 ••••••..• 3.5 4.7 4.1 3.1 3.6 4.7 5.5 3.5 3.5 
25 ••.•••••• 3.4 4.3 3.9 3.1 3.4, 4.2 5.0 4.2 3.5 
26 ••••••••• 3.4 4.2 3.7 3.0 3.3 3.9 4.6 4.6 3.5 
27 ••••••••• 3.4 4.1 3.5 2.9 3.2 3.8 4.4 4.5 3.4 
28 •••.••••. 3.4 3.9 3.3 2.9 3.0 3.7 4.1 4.3 3,4 
29 •.••.•... 3.4 3.9 3.3 2.8 3.4 3.6 3.9 3.9 3.4 
30 ••••••••• 3.4 3.8 3.5 2.8 3.5 3.8 3.7 3.7 3.5 
31 ..•••••.• ......... 11.8 . ......... %.'1 3.:t •••••••••• 1 3.(/ . ......... 3.5 

Note.-No lee record at thIs statlon. 

Daily gage height, in teet, ot Black River at Neillsville, Wis., tor 1906 . 

. Da)·. I Jan. I Feb I Mar. I Apr. I May. I June·1 July. j Aug. I Sept. [ Oct. I Nov. I Dec. 
-

1. ....•..... 3.5 4.1 5.1 9.4 4.2 5.1 3.7 3.2 3.2 2.7 4.2 5.5 
2 .••..•••••• 3.3 4.1 5.0 l1.S 4.6 4.R 3.5 ~.O 4.5 2.9 3.9 5.2 
3 ..........• 3.4 4.1 5.2 U.O 5.0 4.3 3.9 2.8 4.5 '1.7 3.8 4.9 
4 ..•..•..... 3.5 4.1 5.0 11.6 5.2 4.0 4.2 2.6 4.7 2.7 3.9 4.5 
5 ..•..•..... 3.4 4.0 4.9 11.3 5.1 4.2 4.0 2.8 4.5 2.7 3.8 4.2 

6 .••....•.•• 3.4 4.0 "4.9 11.0 4.7 6.3 3.6 3.0 3.0 2.5 3.7 3.8 
7 .....•...•. 3.5 4.0 4.8 10.6 4.4 6.9 3.3 ~.9 3.8 2.5 3.7 4.2 
8 ..•..•...•. 3.5 3.9 4.8 11.4 4.2 6.6 3.1 2 .. 8 3.4 2.5 3.7 4.5 
9 .........•. 3.4 3.9 5.3 10.7 4.3 5.9 3.0 2.4 2.9 V; 3.6 4.7 

10 ..•..•.••.. 3.5 3.8 5.1 10.0 4.3 5.4 3.1 2.4 3.0 2.5 3.7 4.8 

11 ..•.......• 3.5 3.8 4.9 8.9 4.1 4.6 3.0 2.4 3.0 2.7 3.6 4.8 
U .••..•..•.. 3.5 3.8 4.9 8.7 3.9 4.1 3.0 2.5 3.0 2.4 3.6 4.8 
13 .......... · 3.n 4.0 4.8 8.5 6.9 3.8 2.8 2.4 3.0 2.4 3.3 4.6 
14 .••.•••.••• 3.5 3.9 4.7 8.8 7.3 3.5 2.8 2.4 2.9 2.4 3.2 4.3 
15 .........•. 3.6 3.9 4.6 8.5 6.6 3.3 2.8 2.3 2.9 2.4 3.3 4.3 

16 ..•.....•.. 3.6 3.9 4.5 7.6 5.9 3.2 2.7 2.3 3.3 2.5 3.2 4.5 
17 ..•......•. :1'.7 3.8 4.5 6.7 5.4 3.1 2.7 2.4 3.3 2.5 4.1 4.6 
18 ..•..•..•.. 3.8 3.9 4.4. 6.2 4.9 3.0 2.6 2.4 3.4 2.7 5.1 4.6 
19 ..........• 3.S 3.9 4.3 6.0 4.5 2.9 2.7 2;3 3.3 2.7 4.8 4.5 
20 ..•..•• ·••• 3.8 4.1 4.3 6.0 4.1 3.0 2.7 2.3 3.2 3.0 4.6 ........ 
21. .•..• , .... 4.0 4.2 4.4 5.8 4.0 3.1 2.6 2.2 3.2 3.5 4.4 . ....... 
22 •••••••• ••• 4.0 4.3 4.3 5.4 4.0 3.6 2.6 2.6 3.1 3.4 3.7 ....... 
28 •••••.•• ••• 4.0 4.4 4.2 4.9 4.1 3.9 2.2 3.0 3.0 3.4 3.8 
24 •••••• ••••• 4.0 4.6 4.1 4.8 4.2 4.1 2.1 3.8 3.2 3.7 3.6 ....... 
25 ••••••••• •• 4.0 4.8 4.2 4.4 6.0 3.9 2.1 4.1 3.2 4.2 3.8 ....... 
26 .•••••• •••• 4.0 4.9 5.1 4.4 5.9 3.7 2.4 4.4 3.1 5.2 5.5 ....... 
27 .••••• •·••• 4.1 5.1 6.0 4.3 9.3 3.9 2.4 4.3 3.0 5.2 6.7 ....... 
28 .•••.. ·•·· . 4.1 5.1 6.6 4.2 8.3 4.1 2.5 4.1 3.0 4.9 6.6 . ....... 
29 .•••••• •••• 4.1 ....... 7.2'· 4.1 7.2 4.2 2.4 3.9 2.9 4.7 6.3 ....... 
30 •••.•• ·•·•• 4.1 '11.5 4.2 6.5 3.9 4.0 3.7 2.8- 4.5 6.2 ....... 

4.1 ....... 8.5 ....... 5.S . ...... 11.7 1:1.4 ....... 4.3 . ...... ...... 31. ..... ··· ., 

1 Ice jam. 
Note.-Ice condItions January 1 to March 30 and December 20 to 21. 
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Mean daily gage height, in teet ot Black River at near Neiolsville, Wisconsin, 
tor 1907. 

Day. I Mar. I Apr. I May: I June.: JUb·1 AUg·l sept.j Oct. I Nov. I ~ec. 
'--

1. ................. \ ........ 7.70 4.60 3.71) 3.3 2.5 2.5 3.2 2.6 2.7 
2 .................. ........ 6.00 4./iO 3.40 3.5 2.4 2.4 3.1 2.6 2.8 
8 .................. ........ 6.60 4.30 3.20 8.4 2.8 2.4 3.1 2·.7 2.8 
4 ...••••••..•.•.... ........ 6.90 4.10 3.20 3.6 2.3 2.4 3.1 2.7 2.7 
5 .................. ........ 6.70 4.00 3.10 6.9 2.4 3.2 3.1 3.0 3.0 

·6 .••.••......•.•... ........ 6.40 3.80 3.00 4.6 2.4 2.6 3.2 3.0 2.8 

~:::: :::::::::::::: ........ 6.00 3.80 3.00 4.1 2.4 2.5 3.3 2.9 2.7 
........ 5.g0 3.60 2.90 5.1 2.4 2.5 3.1 2.7 2.8 

9 ......... : ........ ........ 5.70 3.60 2.90 4.5 2.4 2.3 3.1 2.9 2.9 
10 .................. ........ 5.80 3.50 . 2.80 4.0 2.4 2.7 3.0 2.9 2.7 

11 ..•...........•..• ........ 5.00 3.50 3.00 3.6 2.6 2.3 3.0 2.8 2.8 
12 .................. ........ 5.60 3.40 3.10 3.3 2.5 2.2 8.1 2.8 2.9 
13 .................. ........ 5.40 3.40 3.40 3.1 2.4 2.2 3.0 2'.6 2.8 
14 .................. ........ 5.00 3.60 3.50 3.3 2.4 2·.4 3.0 2.5 2.7 
15 .................. ........ 4.80 5.20 3.20 3.2 2.4 2.3 2.9 2.7 2.7 

16 .................. ........ 4.70 5.90 3.00 3.2 2.5 2.6 3.4 2.6 2.5 
17 .................. ........ 4.00 5.70 3.00 3.1 2.4 2.5 2.9 2.7 3.0 
18 .................. ........ 4.40 5.30 3.00 3.0 2.2 2.6 2.8 2.7 2.5 
19 .................. ........ 4.40 4.70 3.00 3.0 4.3 6.5 2.8 2.6 2.7 
20' ••••.•.••.••.••••• ' ........ 4.20 4.80 3.10 3.0 3.6 7.0 2.8 2.6 2.7 

2.1 •••••••••••••••••• ........ 4.10 4.00 4.00 3.0 3.2 6.4 2.7 2.7 2.6 
22 ..•............... 4.00 5.60 3.90 3.3 3.2 5.8 2.5 2.8 .. (1) 
28 ••.•.••••.••.••••• 9.20 3.90 5.20 3.90 3.0 3.3 5.3 2.5 2.7 ........ 
24." ••.•••.•......••• 10.10 4.00 4.~O 3.90 2.8 2.9 4.8 2.5 2.9 ........ 
25··················1 11.30 4.10 4.50 3.50 2.7 2.7 4.5 2.5 3.0 ........ 
26 ••••••••••.•.••••• 12.40 4.80 5.00 3.20 2.7 2.7 4.0 2.5 3.0 ........ 
1l7 ••••••••••••.••••• 12.40 4.20 4.SJ 3",00 2.6 2.7 3.8 2.6 2.9 ........ 
28 .................. 11.00 4.20 4.40 2.90 2.5 2.6 3.6 2.6 2 .• 9 ........ 
219 •••••••••••••••••• 11.80 4.60 4.20 3.10 2.9 2.5 3.4 2.5 2 .. 9 ........ 
30 •.•..•. .••........ 10.70 4.70 3.80 3.00 ll.5 2.5 3.3 2.0 2.7 ........ 
31. ........ , ........ !1.l0 ........ 3.60 ........ 2.4 2.5 . ....... 2.6 ........ . ....... 

1 Frozen. 

Estimated monthly discharge ot Black River at Neillsville, Wis., for 1905--6. 

Discharge in second·feet. 

Mean. 
Month. 

Maximnm.1 Minimum. 
------~--- ------------

April (6130) ............................................... . 
May ................. __________ ............. __ . __ . __ ...... . 
June ...................................................... . 
June ............ __ . ____ .......... __ . __ . __ . __ ............. __ 
August .................................................... . 
September ................................................. . 
October ........... '" ..................................... . 
November ................................................. . 
December ................................................ . 

1906. 
April .....................................................•. 
May ....................................................... . 
June ....................................................... . 
July ....................................................... . 
August .................................................... . 
September ................................................ . 
October ................................................... . 
November ........................ : ........................ . 
December (1-19) •..•.•••.............••....•.•...•.•••.•••• 

3,900 
6,910 

23,000 
23,060 

635 
4,340 
2,570 

870 
635 

8,700 
·5,180 
2,570 

635 
750 
93Q 

1,250 
2,400 
1,400 

177 
267 
205 
205 
60 
80 
20 

;lO5 
150 

635 
473 
126 

20 
26 

105 
44 

205 
424 

1,036 
1,768 
3,840 
3,840 

2119 
918 
750 
392 
200 

3,860 
1,450 

730 
184 
188 
2174 
rog 
733 
874 

Note.-Values for 1906 are good, except July and August,. which are fair. During the 
frozen period the discharge probably seldom exceeded 500 second-feet and attained a 
minimum of at least 150, and probably much less. 
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l!ating table tor Black River at NeiUsviUe, Wis., for 1905 ana 1906. 

Gate Discharge. Gage Discharge. Gage Discharge. Gage 
Discharge. heis t. height. heigh't. heighth. 

-------
Feet; Bec.-Jeet. Feet. Sec -feet. Feet. Bec·-feet. Feet. Sec··feet. 
2.10 20 3.60 338 5.10 1,185 7.20 2,850 
2 . .20 26 3.70 879 5.20 1,250 7.40 3,050 
2.30 34 3.80 424 5,30 1,315 7.60 3,250 
2.40 44 3.90 473 5.40 1,SS;; 7.80 8,460 
2.50 56 4.00 fi25 5.50 1,15'; 8.00 3,680 
2.60 70 4.1C 579 5.60 1,5~5 8.20 3,900 • 
2.70 86 .4.20 6~5 5.70 1,600 8,(0 4,120 
2.80 105 430 692 5,.80 1,675 8.60 4,340 
2.90 126 I 4.40 750 5.90 1,750 8.80 4,580 
3.00 150 4.50 810 6.00 1,825 9.00 4,820 
3.10 177 4.60 ) 870 6.20 1,985 10.00 6,020 
3.20 205 4.70 930 ' 6.40 2,1% 

I 
11.00 7,30a 

3.30 23\ 4.80 

I 
990 6.60 2,310 12.00 8,700 

3.40 267 4.90 1,055 I 6.80 2.480 
3.50 301 5.00 1,120 7.00 2,660 

NOTE.-The above table is applicable only for open-channel conditions. It is based upon 8 
discharge measurements made during 1905 and 1906. It is well defined between gage heights 3.3 
feet and 7.7 feet. Beyond these limits the discharge i. only approximate. 

WATER POWERS. 

It is many years since Black River was used for lumbering, and 
as the surrounding country is. well settled, it seems likely that the 
near future will see a demand for the available water powers. These 
powers, while not. of the largest, are so situated as to be cheavly 
developed. The river has no large tributaries, but many of its nu­
merous small feeders are now developed and used to run grist and 
saw fuills. At the present time several projects are being exploitp.d 
which look to the employment ·of these powers by interurban electric 
railroads and other enterprises in near-by cities. 

Dam Site in Sections 1 and 2, Township 18 North, Range 8 East.­
Ohapter 206, Laws of 1903, granted a charter to the La Orosse and 
Northern Railway Oompany to build a dam not exceeding 24 feet 
above low water mark, either on lot 5 of section one or on lot 7 
of section 2, both in Township 18 north, Range 8 west. The drainage 
area above this ~int is about 2,200 miles, so an ,ordinary low 
water flow of at least 500 second feet would be expected equivalent 
to 1,320 theoretical horsepower. 

The constrUction of this dam has not as. yet begun. The utiliza­
tion of this power would be of special importance to .the proposed in­
terurban between La Orosse and Black River Falls. 

Black River Falls Dam.-The :first dam in the river is at Black 
River Falls and is of timber construction. The power developed 
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Fig. 1. DAM AT BLACK RIVER FALLS. PARTLY CARRIED AWAY BY HIGH WATER. 

Fig. 2. ROSS EDDY T~ HI GH WATER. BLACK RIVER . 
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is owned by the city of Black River Falls, with turbines working 
under a head of 13 feet, and by J. J. McGillivray, with turbines un­
der a head of 16 teet. The present tailrace could be lowered 3 or 
4 feet, and the crest of the dam could be raised the same amount 
without flO'Oding.Thisimp~ovement would give a total head of 
20 feet. The turbines now installed develop about 345 horsepower, 
which is used to run an electric light plant, a sash and door mill, a 
wag.on shop, and a grist mill. 

Chapter 491, Laws of 1905, granted to the present owner the right 
of increasing the head of the dam 4 feet. The drainage· area above 
this point is about 1,570 square miles. A view of this dam, at 
time of high water is shown in Plate XXXII. 

Black River Falls to Neillsville.-Because of the high, rocky 
banks and high gradient of this river, dams of 15 to 20 feet head 
could be installed nearly every 2 or 3 miles between Black River 
Falls !ilid Neillsville, but only a few of the largest undeveloped 
powers will be described. 

The first dam Slite above Black River Falls is located near the' 
south line of Section 1, Township 21 north, Range 4 west, just below 
the Chicago, St. Paul, Minneapolis and Omaha Railway bridge. At 
this point the rocky banks form a narrow gorge and are high enough 
to furnish a head of 30 feet or more. This site belongs to the 
Black River Improvement Company, of La Crosse, Wisconsin. 
Twenty feet would develop all the fall to center of section 17, town­
ship 22, range 3 west. 

Northeast Quarter Section 17, Township 22 North, Range 3 West, 
Dam Site.-At this point the banks of the river are high and steep. 
Between this point and the railroad crossing at Hatfield the rive.r has 
a total fall of nearly 50 feet, all of which e()uld be developed at this 
point by a dam not to exceed 500 feet in length~ This dam site is 
less -than three miles from the main line of the Oliicago, St. Paul, 
Minneapolis and Omaha Railway. 

Hatfield Dam Site.-The legislature of 1903 granted a chartet 
to build a dam at Hatfield, in section 3, township 22 north, range 
3 west, toE.· G.Boyton and Orlando Holway,' but said charter was 
to be void unless the dam were constructed before the end of 6 years~ 
This charter pl'ovidedfor a head of 35 feet. It is reported on good 
authority that active steps are now being taken to improve this power. 

12 
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Surveys Ihave been made and preliminary plans drawn for a dam 
at Hatfield with a head of 50 feet and this includes a canal from 
the head of this proposed dam extending downstream about 2 miles. 
Such a canal would develop a total head of 86 feet by one power 
plant. But the 50 foot dam would cover up the next important 
dam site above, viz. : 

The "Dells" Dam.-This old logging dam is located in Section 18, 
Township 23 north, Range 2 west, at the head of a rapids which com­
prise a fall of 25 feet in a distance of less than a mile. A 30-foot 
dam in the sitJ of the present "Dells" dam would back the water to 
the foot of Ross Eddy and this head, in connection with a short canal 
below the present dam, would develop a total head of 40 feet. 
I Ross Eddy Rapids.-Ross Eddy, a view of which is shown in 
Plate XXXIII comprises a fall of 26 feet in a distance of a mile. 
The total fall in the river between the mouth of 0 'Niell Creek and 
Cunningham Creek, a distance of 3112 miles, is 45 feet. Mr .. L. B.. 
Ring of Neillsville has a charter for a 20-foot dam in either S€etion 
22 or 26, Township 24 north, Range 2 west, granted in 1901. Near 
the southeast corner of Section 22, Township 24 north, Range 2 west, 
the river is flowing due east but in the next 2,000 feet it turns 
abruptly and flows south for a distanc.e of 2,000 feet when it turns 
abruptly again to the west. Mr. Ring has proposed to build a 20-
foot dam in the S. E. 1;4 of section 22 and then by a short canal 95 
rods long (in earth) cut off this long bend and deliver the water to 
the turbines below the bend under a head of 42 feet. The outlet of 
such a canal would be in a favorable place for the power house be­
cause of its protection from ice and floods. 

Weston Rapids.-These rapids, inciuding a fall of 2·0 feet are 
located in Section 2, Township 24 north, Range 2 west, about 2 miles 
from N eillsvilie, a city of 2,200 inhabItants. Nineteen feet of fall 
are concentrated in a distance of 4,006 feet. Both banks are high 
enough at the hea<1 of the rapids to enable a dam to be built with a 
head ·ofabout 18 feet. This wouid back the water up to a point 
4112 miles above. 

The right or west bank· is high enough to allow of a canal at this 
level to a point nearly opposite the foot of Weston Rapids: While 
expensive, this canal would deveiop· a head of about 35 feet.· Even 
'With a he·ad of 25 teet the pondage is estimated at ·225 ac~es .. 
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At the present time the owners, the Neillsville Light and Power 
Company, are trying to sell their rights to the city. The occasionally 
remarkably low water flow of this river makes necessary the installa­
tion of an auxiliary steam plant whioh greatly reduces the value of 
the stream as apower producer. This extreme low flow may be due 
to the regulation of the flow by the dams at Greenwood and Hem­
lock. 

Ra:pids ,in Section 16, Township 25 North, Range 2 West.-These 
rapids nclude a fall of 14 feet in a distance of about 3,000 feet and 
all in the N. E. 1,4 of above section 16. The banks would here 
allow' a dam with :.t head of approximately 20 feet. 

Rapids in Section 4, Township 25 North, Range 2 West.-Abont 
1,000 feet north of the south line of section 4 a 15-foot dam could be 
·secured at reasonable cost. 

Rapids in Section 21, Township 26 North, Range 2 West-About 
.a quarter of a mile from the south line of section 21 the banks are 
suitable for a dam with a head of 20 ,feet. This would develop all 
the fall up to Greenwood. 

Greenwood Dam.-Under a charter granted by Chapter 470, Laws 
of 1895, the city of Greenwood has constructed a concrete dam near 
the north line of Section 34, Township 27 North, Range 2 West. 
This dam a.evelops a head of 12 feet and the power is used to light 
the city. Between the back water of this dam and the foot of the next 
dam above is a fall of about 10 feet. 

Hemlock Dam.-This dam is located in Section 16, Township 27 
North, Range 2 West. It was originally built for logging purposes 
and has been rE}paired and modified several times. At the present 
time the dam develops a head, of 18.5 feet. Four turbines rated at 
175 h. p. are installed and used to run a grist and saw mill. The 
power is owned by Theodore Withee. This dam backs the water 
for a distance of 2% miles and is the last dam on the river, used 
for power. 

In the 10 miles between the back water of Hemlock dam and the 
Wisconsin Central bridge near Withee the river has a total fall of 
only 38 feet. The banks for the greater part are low and in many 
places swampy, giving no opportunities ~or the development of power. 

Because of the unusually steep gradient in the branches of Black 
River, a water power of from 10 to 2'0 feet can be located at frequent 
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intervals on these streams. Several of the many mills III such loca­
tions report an available head of from 35 to 40 feet. In nearly every 
case timber and rock are found at or near the dam sites. 

Railroads.-That portion of Black River containing the important 
powers is fairly well served by railroads. The river is crossed by the 
Chicago, St. Paul, Minneapolis, and Omaha Railway four times, and 
once each by the Wisconsin Central Railway and the Green Bay 
and Western Railroad. 

Dams on Tributaries of Black River. 

River. Location. Owner. Head Turbine, Use of power. H.P. 
------1----·---- ---'----- ----- -.-----
Robinson's Creek. Sec. 25, T. 20N.,R. 4E. G. W. Brenner....... 16 50 Flour and feed .. 
........ do ........ Sec. 19,T.2ON.,R.5E. ....... .... ... 20 Undeveloped. 
........ do ........ Sec.2O,T.20N .. R.2E. H.B.Mills Est ...... 12 40 Saw and plan· 

Beaver Creek ..... i Sec.30,T.20N .. R.7E Ettrickoo'lenMills 10 
ing. 

20 Manufacture of 
woolens. 

...... do .......... Galesville ........ .. Galesville Mi!l' g Co. 14 150 Flour alld elec· 

...... do .......... Sec. 30, T. 20N .R 7 E . Beaver Valley Roller tric light. 
Co .................. 10 55 Flour and feed. 

Mill Creek ........ Sec. 29, T.19N.,R. 6 E. N. Bend Milling Co .. 37 100 Flour and feed. 
Douglas Creek .... Melrose ............... Melrose Mill ........ 34 90 Flour and feed. 
Hall Creek ... .... Merrillan ............. Andrews and Co ..... 12 25 Flour and feed. 
Squaw Creek ..... Sec. 21, T. 21 N.,R. 4 E. Squaw Creek Woolen 

Mills ... .......... 13 aa Manufacture of 
woolens. 

R~bi~::n;~·c~~·~~: ~~~~2~:~·.·~·N·.,~. ~.~ I:::: :::: :::: :::: :::: :::: ~~ 
Sailor Creek.. .. .. Perkinstown ... . .. . F. L. Diederich . . . . 12 

Undeveloped. 
Undeveloped. 

25 Saw mill. 
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CHIPPEWA RIVER SYSTEM. 

Topography and Drainage.-The Chippewa drainage system has 
_ its source in over a hundred lakes, large and small, with many con­
necting swamps, near the Michigan boundary and only 20 miles from 
Lake Superior. The drainage area has a length of 180 miles, a max­
imum width of 90 miles, and an average width of nearly 60 miles. 
The general direction of the drainage, except in the extreme West­
€rn part,_ is toward the southwest. Chippewa River unites with the 
Mississippi at the foot of Lakie Pepin, after a course of 267 miles. The 
total area drained by the river is 9,573 square miles, of which about 
6,000 include the most unsettled region. of northern Wisconsin. This 
area includes the richest forests of the State, of both soft and hard 
timber. Although lumbering operations have been very active here 
for many years, conside~able pine timber still remains, chiefly at the 
upper headwaters, but it is fast disappearing. Most of the-large 
tracts of pine lands are oWlled by large corporation.s, and many of 
them are reached by long lines of logging railroads, which in many 
<lases have been purClhased by 'the trunk-line railroads and made a 
part of their SlJstems. The extensive use of such railroads has greatly 
relieved the rivers of the burden of transporting logs, and correspond­
ingly added to the value of the rivers for water-power purposes. 

The main line of drainage mns v:ery nearly along the central line 
of the basin, but the name of Chippewa River is not given to this con­
tinuation of the principal stream. The riveT divides 112 miles from 
the mouth; one branch, the prolongation of the line of drainage, called 
the Flambeau, rises in the lakes near the Michigan line, at an eleva­
tion of a little over 1,600 feet above the sea; the other branch, rising 
farther west and flowing more directly south, receives the name Chip­
pewa. The Flambeau drains 1,983 square miles, while Chippewa 
River, above their junction, draips only 1,777 square miles. About 
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56 miles above this junction the Ohippewa again divides into East 
and West branches, the one flowing from the northeast, the other from 
the north, draining, respectively, 278 and 480 square miles. 

The lakes of this region are situated in two widely separated groups, 
one in: the extreme northeastern part, at the headwaters of Flambeau 
River, and the other in the northwestern part, at the headwaters of 
what is known as the main stream and of Red Oedar River. The 
remainder of the area is almost devoid of lakes. The wooded regions, 
however, include very large areas of cedar and tamarack swamps. 

GEOLOGY. 

The pre-Oambrian crystalline rocks form the underlying strata in 
the area above Ohippewa Falls, while below that point they are re­
J?lacedby the Oambrian sandstone. The entire area above Ohippewa 
Falls is covered with glacial drift, so that the rock appears only in 
the river bed. The country i.s level or rolling. In the southern part 
of the area the rivers have eroded deeply into the drift and rock, but 
in the northern portion they have not cut much below ilhe surface . 
. With only a few exceptions (the most notable one at Eau Olaire) 

all the many and important water powers on Ohippewa River are 
found in the region of the pre-Oambrian crystalline rocks, but be­
cause of the deep drift the powers on the upper streams occur as bowl­
der rapids. 

PROPOSED RESERVOIR SITES. 

According to detailed surveys made by United States engineers, 
this drainage area is favored with an unusual number of excellent 
sites for reservoirs. A list of these sites, with valuable data con· 
cerning them, is given in the following table: 
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Proposed United States Gorernment dams on Ohippewa River.1 

Leogth. 

Location aod name. 

Dam. Dike. 

.Maximum height. 
\ Drainage' 

area above 
reservoir. 

East Branch'Chippewa River: FPet. Feet. Feet. Feet. Sq. mile". 

Bear L.ke...... ... ....... 1.0151 200 19.5 8.5 244.5 
Little Chief Lake 710 ....... 24.0 ........... 57.5 

West Ilranch Chippewa River: I 
. ~~~:a~~~~ L·';k~··" ..... :::. I 1.~rJ) I ........ 160 I ~U ....... 1 5 ~~g 

g~Y~~e~:i~\~~r:'P~'i'~tC;~~k': :: __ ~~ __ .... 1~ 1 ___ 2~.g =~ ~:~. __ 3.§!g 
Tota:........ .. .. .. 4.740 460 .............. ... .. ..... 4.830.7 

Butternut Creek. Blltternut Lake. 336 ........ .... 10.0 40.0 
Manitnnish R,ver, Rest Lake...... 250 75 15.0 2.5 211.6 
North Fork ~1ambeau, Bear Creek. 2.500 2,000. 150 I 10.5 154.5 
Dore Flambeau: 

Rou'1d Lake.... ...... 170 I 250 10.0 10.0 63.0 
Squaw La.e........ ....... 250 .... ».0 I....... .. 49.0 

Turtle River, Park Lake ........... 297 ............ 15.0 ........ .. 174.0 

GraLd total. ..... . -8,5131-2,7851=~-:-:-= -:-:-. =--- 5,5i2~ 

'Rept. Chief Eug. U. S. Army. 1880, p. 1648. 

Proposed United States Government dams on OhAppewa River-Continued. 

Location and name. 

I 
Supply «.ne- ! 
th:rd of 30 i Capacity of 

inches raIn-' reservuir. 
fall). ! 

Surplus over fr~~~!rs- Cost of 
reservoir ca- ervoir f()~ da~ and 

pacity. 90 da>s. dlke . 

. -----------1--- ---
East Branch Chippewa RIver: Cubic./eet. Cubicleet. Cubicleet. Sec.-feet 

Bear Lake................... 5.677,951,910- 1.1I~.148.856 4,564,803,0541 143.1 
Little Chief L.ke........... 1.337,6~7.935. 771,332,009 566,295,926 99.2 

$25,925 
40,702 

West Branch Chippewa River: . I 

J~~:";-:::La'k~:'::':: : .. : ~:~~~J~gJ~ ~:~t~~·.~~~ f1,234,725.814 {~~g:g ~:~ 
Court Oreilles..... .............. 2,617,388,621 2,647,388,621........ .... .... 340.4 2,492 
Chippew>l River, Paiut Creek ... 31.569,456, 760 ~,~ 720. 91. 064, 12~040 __ ~5.0 1_ 60,000 

Total. ..................... 1112.181,931,671 14, 751,986,8H7 97.429,944,83411,897.0 
Butteillut Creek, Butternut' 

Lake........................... 9~8,908.288 585,J46,400 343,461.888 75.H 
Manitoki~h River, R .. st Lake... 4,897,100,264 1.840,OOJ,OOJ t 1 236.6 
Nnrth Fork Flambeau, Bear I 757,813,112 

DurH F.1ambed.u: 

240,658 

5,216 
7.665 

47,500 Creek .......................... 1 3,107,280,000 5,406.567,152 695.3 

Round Lake................. 1,382,304,000 1.303.0'6.416 79,267,581 167.6 11,550 
Squaw Lake..... .... ..... 864,2.,0,400 731.808.000 132,422,400 9 •. 1 4.000 

Turtl~ R,ver Park Lake ........ / 4,02ti,19~428 b20,782.720 _3_405.415,708 __ .2~ __ 9.941 

.. Grand total. ................ ,127,387,953,051 25,239,627,525 102.148,325,526 3,245.7 325.530 

It will be seen from the above table that the systematic operation 
of these proposed reservoirs for this purpose would increase the or­
dinary low-water flow of the river by 3,24:5 second-feet for ninety 
days a year, thus about doubling the present available water power 
of the river. Estimated upon a run-off of one-fourth of the annual 
rain-fall, assumed at 30 inches, this increase would be 2,800 second­
feet for ninety days. 
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Experiments now being carried on by the' Government in Minne­
sota on :five similarly constructed dams will doubtless determine 
whether the reservoir system at the headwaters of the Mississippi will 
be extended to include any of the above proposed dams. Probably 
the main obstacle to building such reservoirs at the present time by the 
Government is the fact th:&.t, owing to the settling up of this region, 
the land has now become very valuable. The total cost would seem 
to be prohibitive. That the owners of water powers are in favor of 
suoh Governmental control is certain. Besides adding to the amount 
of power, such a system would prevent, in large measure, the danger 
to dams by floods. The building of even a part of these dams would 
have marked economic value. Already private enterprise has devel­
oped some of the smaller of these reservoirs. 

RAILROADS. 

The logging interests of the river are controlled by the Chippewa 
Falls Lumber and Boom Company, with headquarters at Chippewa 
Falls, a thriving city of about 10,000 population. The largest city 
of this region is Eau Claire, population 17,517, situated at the junc­
tion of Eau Claire and Chippewa rivers. This city has numerous 
manufactories and sawmills, and is quite a railroad center. From 
its mouth to Chippewa Falls, Chippewa River is paralleled by the 
Chicago, l\;filwaukee and St. Paul Railway, and between Eau Claire 
and Chippewa Falls by the Chicr.go, St. Paul, Minneapolis and Omaha 
and the 'Wisconsin Central rai.~ways, besides an electric line. Chip­
pewa River, above Chippewa Falls, is reached by the Ohicago, St. 
Paul, Minneapolis and Omaha Railway for a distance of about 25 
miles. In addition, the drainage area is crossed east and west by the 
Minneapolis, St. Paul and Sault Ste. Marie Railway and north and 
south by the Wisconsin Central Railway. 

Several railroad lines are projected or being built in this sect·ion, 
anq the agricultural and manufacturing interests are fast supp~ant-. 
ing that of lumber. Where the timber has been cut the land is being 
taken up by settlers, so that there is but little second-growth timber. 
The people seem prosperous, and numerous companies are on the point 
of investing large sumB . in the manufacturing interests of the neigh­
borhOOd, thereby utilizing the undeveloped water powers. 
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RAIXFALL AXD RUN-OFF. 

The extensive forests of this area combine with the numerous lakes 
:and swamps to give a naturally uniform flow by preventing the rapid 
-escape of the rainfall into the streams. Since 1903 the United States 
'Geological Survey has maintained gaging stations near Ean Claire, 
on Ohippewa River, and' at Ladysmith, on the Flambeau. As >l. 

result of the operation of logging dams, the minimum discharge is 
found to be only 1.6 per cent of its maximum discharge for the year. 
'The following tables give discharge data of Ohippewa River at Eau 
'Claire, covering the period from November 14, 1902, to Decemoor, 
1907,and also a p10nthly summary of the same . 

.Discharge measurements of Chippewa River at highway lJridge, Shawtown neqr 
Eau Claire, Wis., 1902 to 1907. 

Date. Hydrographer. Width. 
Are" of Mean GRge I 
section. _v_el_o_Cl_'tY_'_

1 
_h_e_ig_h_t_. I DioCharlrll . 

8qu.m·e F"t pn I 8e,C.0ent.d-
1902. Fee/. feel. I second. Feet. ,< 

3.666 8.88 8.70 11.1M November 13... L·. R. Stockman ............... . 
December 6... .... do ........................... . 
December 28 ....... do .......................... .. 

2.809 1.09 4.4-5 2'.871 
2.7llS 1.09 4.00 3.063 

1903 • 

. January 17..... L. R. Stockman ...... ........... 2.500 :m 
February 17 ....... do .................. .......... 2.315 .77 
'March 9 ............ do .................. .......... 2.m 1.32 
Aprll 0 ............. do ................................................... . 
May 5 .............. do .................. .......... 5.726 4.00 

.:Tune 15 ............. do .................. .......... 8.1()5 I.M 
July 10 ............. do ....................... "... 4.761 3.61 
August 20 ...... , .... do .................. .......... ~.m 1.83 
September 5 ....... do .................. ..... ..... 8.006 2.21-

'October 13 ..... 1 .... do .................. .......... 4.007 8.25 
November 24.. .. .. do ........................ ,... 2.281 1.54 

1004 • 

. January 111 .... E. Johnson. Jr ...... .. 
May 14 ............. do ., ............... . 
May 24......... Johnson and Hanna .. 
June 7 .......... E. Johnson. Jr ...... .. 
.July 13 ............. do ................ .. 
August 28...... .... do ................ .. 
September 19.. do ................. . 
October 12 ..... F. W. Hanna ........ . 

'October 13..... .. .. do ..... , .......... .. 
November 29 ... Ell. Johnson, Jr ....... . 

1005. 
May 22......... S. K. Clapp 
.June 14......... M. S. Brenr an ..... .. 
July II!......... .... do ................. . 
August 12 .............................. .. 

1900. 
.January 21..... M. S, Brennan ....... 

ftf~!\~~·:::::::.I:::: gg ::: :::::: ::::::::: 
1 FroZen. 
' .. Partly frozen . 

8l() 
385 
310 
426 
354 
3I2IQ 
329 
495 
457 
824 

832 
425 
3&5 

2.429 
4.272 
4;074 
5.815 
3.770 
2.766 
8.12Z 
7.118 
6.137 
2.847 

4.004 
5 .• 1811 
3.&85 
&.~ 

2.772 
4.868 
8.646 

.99 
8.412' 
3.10 
4.52 
2.10 
.82 

1.47 
5.48 
4.76 

.&:1 

3.66 
8.83 
2.09 
1.29 

1.00 
3.51 
2.19 

4.15 
3.80 
4.85 
7.40 

11.85 
4.70 
9.25 
5.13 
6.20 
8.77 
4.90 

3.&:1 
8.40 
7.60 

11.25 
6.&5 
4.20 
$.25 

14.80 
IlPO 

4.414 

8.10 
10.72 
6.55 
5.00 

4.8':1 
9.4.5 
6.52 

11.979 
11,778 
23.818 
10.688 
26.458 
4.1G7 

17,107 
4.33J 
8.0112 

15.087 
3.511 

2.4$4 
14.610 
12.680 
26.2'70 
7.918 
2.274 
4.581 

38.m 
29.200 

2.281 

16.110 
19.005 
7.4S9 
3.948 

82.7!/l 
17,071 
7.9$5 

• Ice measurement; river partly open. Gage height to bottom of ice. 3.92' feet; Ice 1 t9 
1.2 feet thick. Discharge was about 75 per cent of the open-channel rating for gage 
height. 4.82' feet. 

Note .. -Width is the actual width of water surface. not including piers. Area of sec­
<lIon is the total area of the measured section. including both moving and still water. 
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Discharge measurements of OhippetCa River near Eau Olaire, Wis., in 1907. 

Date. Hydrographer. 

-~------~------~-------~------

i 
Width. 

Area of 
i section. 

Mean 
velocity. 

Gage 
height. Discharge. 

-------- -.--------------- -_---- -------1------1------- ------

1907. 
April 2 ...... .. 
June 15 ...... .. 
July 15 ..... .. 
August 16 .... . 
September 22 •. 
September 19 .. 
September 27 .. 
October 21 ..... 
November 16 .. 
December 19_ 

A. H. Horton ......... 
G;,A. G~~y ..••......... 

I" " 
" II 

., " 
" " 
" " 

Feet. 
450 
351 
3.'i4 
167 
466 
875 
371 
197 
222 
207 

Sq. ft. 
5,666 
3,427 
2.974 
1.900 
6,374 
4.0;;1 
4.208 
2,291 
2,231 
2.179 

Ft. per sec. 
4.72 
2.02 
1.56 
1.2~ 
4.53 
2.98 
2.77 
1.54 
1.50 I 
1.13 I 

Feet. 
11. 78 
6.06 
5.37 
4.21 

12.92 
8.0C 
7.95 
4.87 
4.60 

.3.9 

Sec.-rt. 
26,722 
6,910 
4,637 
2.417 

28,846 
12.110 
11,657 
3,520 
3.343 
2,469 

On December 19 the river was half frozen over. 
Ice unsafe. Velocity under ice estimated by velocity at the edge of ice. 

Discharge measurements under ice of Ohippewa River near Eau Olaire, Wis., 
in 1908. 

Date. I . j Area I Mean I b~iih't Dis- Av. th.1 Depth 
WIdth. o~ sec- velo- I Water charge of ice. of 

I 
trOD. Clty. sur. snow. 

i Feet. Sq. ft j F:~2~rl Feet. Isec.-ft·j----I---

Hydrographer. 

1008. 1 
February 15 ..... ] G. A. Gray ....... 1 330 12.665 11.04 I 4.7 I ~.786 I .8 I No. 

Record ice thickness, winter, 1907-8. 

Date. 

Jan. 14 River closed. 
Jan. 15 Thickness of ice 
Jan. 21 
Jan. 25 
Feb. 2 
Feb. 6 
Feb. 14 
Feb. 25 River opened up. 

Feet. 

. ..................................................................... 

0.& 
_ 0.5 

0.6 
0.8 
O.~ 

0.8 
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Mean daily gage height in teet, of Ohippewa River near Eau Olaire, Wis., No­
vember 14, 1902, to December 31, 1907. 

Day. 
I 1902. 1903. 

4.30 3.7Q 3.20 6.BE 12.80 (1 ) 
4.35 4.25 3.75 7.1E 13.10 (1) 
4.15 4.10 3.85 7.45 12.15 (1) 
4.20 4.OC 3.00 7.ge 11.85 (1) 
4.40 4.10 ll.75 7.85 n.oo (1) 
3.90 4.05 3.75 7.40 10.90 (1) 

, 5.00 5.00 6.00 5.53 (1) 
5.20 6.45 7.00 5.53 (1) 
5.85 5.65 7.35 5.45 (1) 
6.85 5.85 9.90 5.50 (1) 
7.50 5.75 11.25 5.26 (1) 
9.10 6.45 11.65 5.20 4.30 

~.15 4.15 3.85 7.50 10.30 6.85 f 9.00 5.85 11.60 5.15 4.65 
4.40 4.15 4.10 7.90 9.20 5.45 11.05 6.30 11.15 5.10 4.50 
4.20 4.00 4.60 8.55 P.lS 6.45 6.70 8.00 11.35- 5.05 4.00 
4.40 3.85 5.05 8.00 7.65 5.95- 0 7.00 8.05 10.95 5.00 4.70 
4.80 3.80 5.80 7.00 8.95 6.50 0- 7.25 9.15 9.95 5.00 4.55 
4.6.5 3.85 0.00 8.15 12.00 5.90 5- 6.75 12.85 9.415 5.00 4.50 
4.75 3.90 '7.05 7.70 13.2& 9.25 6.85 14.00 9.00 0.05 4.70 
4.00 3.90 8.20 7.65 13.40 3.75 0 6.00 16.75 8.g) 5.30 4.85 
4.85 3.90 8.00 7.80 13.25 4.65 9.65 17.85 8.45 5.40 4.75 
4.30 4.50 '-.00 7.80 1U15- 4.95 5.10 18.50 7.75 4.95 4.70 
4.20 4.10 7.00 7.50- 10.45 4.95 6.SO 17.45 7.70 4.95 4.60 
4.30 4.15 7.55 0.7" 9.90 4.90 6.65 15.50 7.40 4.25 4.65 
4.65 4.30 11.80 6.65 9.15 4.80 5 6.00 13.45 7.55 4.40 4.65 
4.40 4.25 13.95 0.85 9.15 5.15 5.10 11.80 7.05 4.15 4.60 
4.50 4.20 13.65 6.80 9.30 4!.70 /i. 5.15 10.50 7.05 4.20 4.00 
4.35 3.35 12.65 6.65 9.50 4.20 0 7.50 9.95 6.75 4.35 4.SO 
4.35 3.80 11.70 6.40 9.05 4.20 5.60 9.15 6.70 4.85 4.70 
4.45 4.15 10.45 0.40 9.10 4.1.'i 5.10 7.g) 6.55 4.95 4.80 
3.50 4.00 9.40 8.60 g.ge. 4.25 5.15 7.60 6.30 4.95 4.00 
4.2'1 3.90 8.75 6.55 10.20 4.15 5.2." 7.00 6.1i' 4.00 4.40 
4.10 3.% 8.411 7.11" 12.50 /J.n 4.70 7.05 5.95 4.85 3.40 
4.10 3.85 7.7E 7.'()(' 15.15 4.20 5.4, 7.05 c.]() 4.60 3.70 
3.85 ...... 7.60 7.30 16.70 4.60 5 5.60 7'.05 6.10 ...... 3.00 
4.]5 ...... 7.H 11:1\1 HUO 4.9E , &.2( 7.05 G, ](~ ...... 3.00 
4.25 ...... 6.80 ............ ...... 0 S~60 ...... 5.90 ...... 8.40 

1 Observer absent. 
---- --

Day. [ Jan. [ Feb, [ Mar.j APr.j Ma y.[ June.[ JUly.j Aug.! Sept. [ Oct. [ Nov. [ Dec. 

I .. ~~:~.; .. " 124 •90 ......... . 
2 ............. 25.15 ......... . 
3 ............................ . 
4 ............. 25.00 ......... . 
5 .......................... 34 

.... 6.25 9.00 8.45 8.10 4.42 4.58 6.31 6.79 3.00 

.... 6.72 8.65 7.65 8.52 4.80 5.05 5.24 6.84 3.92 

.... 6.50 8.6.1 7.65 8.28 4.3R 8.18 8.ir.' 6.80 3.93 

.... 6.52 8.28 8.85 8.02 4.78 7.62 5.65 6.61 3.45 

.SO 6.60 8.10 9.00 10.32 4.32 a.so 5.30 5.91 4.42 
6 ................... 44.SO .. . .... 7.17 8.03 10.95 10.12 4.12 7.30 5.217 6.41 4.28 
7 ............................ . .... 7.60 10.13 11.30 9.63 3.45 7.52 4.82 6.08 4.00 
8 ............................ . .... 9.10 8.50 H).S5 8.93 4.62 7.12 9.12 5.35 4.28 
9 ............. 24.SO ......... . .... 9.67 8.83 9.85 7.22 5.10 6.72 7.86 5.35 4.37 

10 ............................ . .... 9.~ 9.35 8.92 7.W 5.42: 7.95 13.35 5.00 4.36 
11 ............................ . ... 11.70 9.26 7.96 7.20 5.35 5.03 15.07 5.36 4.00 

~:::::~:::::::: :::::: '35:0':/ .~~ .95 9.321 8.85 7.80 6.72 4.38 5.21'! 14.93 5.00 4.34 
.... 9.05 8.78 7.SO 6.60 4.12 5.42 13.15 6.27 4.39 

14 ............................ . .... 8.82 10.20 7.45 5.88 3.50 5.35 11.38 4.812 4.20 
15 ............................ . .... 8.50 8.00 7.80 5.07 3.80 5.38 10.30 6.26 4.34 
16 ............. 55.00 ......... . .... 7.55 8.00 8.3.~ 5.55 4.55 5.4/.! 9.17 5.4/.! 4.32 
17 ............................ , .... 7.25 7.00 6.25 5.35 4.821 7.10 8.10 5.SO 4.15 
It!.. .......................... . .... 7.50 7.2"2 '5.50 5.00 4.65 4.80 8.00 5.47 4.19 
19 ................... 65.10 4 .45 8.38 7.55 5.10 5.50 4.78 4.89 7.08 5.20 4.53 
20 ............. ............. 4 .07 8.20 6.93 6.00 5.10 7.00 4.27 6.&5 4i.!lB 4.29 
21 .......................... 4 .45 8.13 10.30 6.50 5.47 5.25 4>. SO 8.35 5.28 4.34 
22 .......................... 4 .27 7.45 6.30 5.'90 5.05 4.75 4.35 9.26 5.23 4.27 
23 ............. 55.00 ....... 4 .32 8.05 6.83 5.1'() 4.75 4.68 5.10 9.42 5.74 4.55 
24 .......................... 5 .6~ 8.50 7.33 5.50 3.93 4.80 4;.24 9.00 4.77 4.38 
25 .......................... 5 .95 9.65 9.00 8.95 4.07 5.00 5.76 8.78 4.94 3.31 
26 .......................... 6 .45 10.63 12.00 5.55 4.90 5.40 8.18 7.81 5.10' 4.19 
27 ................... 65.SO 6 .10 10.45 13.48 7.7S 4.80 8.15 7.61 8.00 4.85 4.55 
28 .......................... 5 .72 9.18 13.68 7.60 5.00 3.58 6.93 7.22 4.55 (7) 
29 ............. 64.70 ....... 5 .05 9.55 12.00 7.75 4.88 5.55 9.81 7.55 4.54 ....... 
30 .......................... 5 .10 9.03 10.67 7.00 6.45 4.92 6.65 7.30 4.46 ....... 
31 .......................... 5 .32 ..... 9.00 ....... 5.00 4.52 ....... 6.85 ....... ..... ' .. 

1 River frozen over January 1 to March IS-, 1904, but open about 200 to 300 feet above and 
one-fourth mile below bridge. 

2 Ice 2.0 feet thick at gage;. 1.0 foot in middle of channel. 
3 Ice 2.5 feet thick at gage; 2.5 feet in middle of channel. 
• Ice 2.0 feet thick at gage; 2.0 feet in middle of channel. 
5 Ice 21.0 feet fhicker at gage; 1.0 foot in middle of channel. 
• Ice 2.5 feet thick at gage; 2.5 feet in middle of channel. 
7 River frove December 28 to 31. 
8 Ice 2'.0 feet thick at gage; 2.0 feet in middle of channel. 
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Mean dail.1J gage height, in feet, of Chippewa River near Eau Olaire .. 
Wis., November 14, 1902, to December 91, 1905--Continued. 

Day I Jan. [ Feb., Mar. ! Apr. i-~aJ'.-! Jnne i July. I Aug. I Sept. I Oct., Nov.l Dec .. , 
1905. 

1 •... · ......... (1) ....... ....... 12.00 6.~. 6.30 6. !II 6.80 11.50 6.15 6.70 4.75 2' ••••••••••••• 4.30 . . ~ ..... ....... 10,20 5.!II 6.80 7.40 5.75 6.110 5.55 6.15 5.15 8 ............. ...... ....... ....... 11.20 5.90 6.50 6.ao 4.85 5.ao 7.80 5.4.0 4.85 4 ............. ...... ....... ....... 10.50 6.50 8.20 6.20 4.85 6.10 5.55 5.75 5.65 5 ............. ...... 4.!II 4.20 10.40 7.50 12.10 6.90 4.75 6.80 4.90 5.65 4.40' 6 .•..••.•...•. ...... ....... ....... 10.80 6.60 19.20 10.40 5.10 6.50 4.90 5.75 6.40 7 ............ ·. ...... ....... ....... 10.20 7.80 ....... 10.60 5.~ 6.10 7.50 6.10 5.40· 8 ..•.••...•... ...... ....... ....... 9.80 7.00 19.60 11.80 5.05 5.66 6.00 6.30 5.90 
9· ............. 4.40 ....... 4.50 9.20 7.80 17.30 10.10 5.80 5.75 4.85 6.0') 5,85· 

10 •••••....•.•. ...... ....... ....... 8.90 8.80 14,.50 7.OC 5.90 5.10 4.80 6.10 5.35 11 ••.•.•....... ...... ....... ....... 8.70 7.80 18.00 8.10 4.i1O 4.90 5.50 6.50 5.30 12 .• ; •.•...•.•. ...... ....... 4.30 7.40 7.90 12.60 6.90 5.4:i. 5.85 7.90 5.50 5.30 18 ............. ...... f.OO 4.80 5.75 7.M 11.50 6.90 5.10 6.90 6.20 5.70 6.30' 14 ••.••......•. ...... ....... 4.26 6.65 9.50 10.00 7.20 6.85 5.85 5.90 5.!II 5.25 15· ••.•.•....... 4.80 ....... 4.10 6.10 10.71) 9.4;0 7.10 5.71) 5.40 5.~ 5.20 5.00 i6 ••••.••••••.. ...... ....... 4.50 :5.75 12.20' 8.80 7.60 4.45 5.55 6.40 6.20 4.60 17 .••••••..•.•• ...... ....... 4.50 6.20 12.90 8.70 6.80 4.45 7.70 7.35 6.50 4.70· lB ............. ...... 5.30 4.6& 7.00 12.00 10.20 6.50 5.60 10.70 7.ro 6.00 4.80 19 .•.••....•.•. ...... ....... 4.40 5.60 10.60 12.20 6.60 5.25 7.00 7.90 5.50 4.70 20 ••••••••••••• ...... ....... 4.4:5 5.45 10.20 11.ao 6.70 7.40 10.10 B.95 .5.45 4.70' 21. ••....•.•.•• ....... 4.55 5.4;0 9.20 10.50 6.00 7.80 10.80 B.50 5.4;0 4.6-5 

::::::::::::::I:~:~: ....... 5.50 5.4;0 B.60 9.10 6.40 8.90 10.30 8.65 4.60 4.86· ....... 6.20 5.05 8.60 9.00 5.70 5.85 9.20' 8.86 6.20 4.55 24 .....•...•.•. ...... ....... 7.10 5.30 8.00 B.80 6.10 6.20 8.40 7.90 5.00 4.60· 
~5 .•.•.•.....•• ...... 4.95 7.80 5.80 8.10 8.20 5.75 6.40 6.50 7.55 5.20 4.10 26 .•••••••••••• ...... ....... 8.90 6.80 7.50 7.30 5.55 8.30 8.50 7.20 5.70 4.ro 'iT ••••••••••••• ...... ....... 10.40 5.50 7.W 7.50 4-.90 5.30 6.00 7.10 6.05 4.60· 
28 .••••••....•. ...... ....... 11.80 4.80 7.00 8.70 4.4:5 5.00 6.00 7.00 5.70 4.65 
1/19 ............. B.17 ....... 13.20 6.05 7.10 7. !II 5.30 7.80 7.90 6.60 6.70 4,.55' 
30 ............. ...... ........ 111.60 4.85 7.20' 5.75 4.40 6.20 6.20 6.50 5.1)' 4.ro 81 ....•....•.•• ...... ....... 12.90 ....... 6.90 ....... 4.85 6.20 ....... 6.40 ....... 4.70 

Daily gage heig}/,tl. in feet of Ohippewa River near Eau Olaire, Wis., for 1906, 

Day. l Jan.) Feb_) Mar.) APr.) May.] June.] JUlY., Aug. I sept.] Oct. ] NOV., Dec. 

1 .............. 4.62 4.91 5.73 8.88 7.66 10.80 5.88 5.72 B.95 5.lN 7.29 6.91 
2 .•••••.•••••. ...... ....... ....... 9.57 7.58 6.21/1 8.44 5.06 4,76 5.28 7.04 6.8G. 
8 ............. ...... ....... ...... 10.90 7.79 9.00 6.64 4.30 5.213 6.60 7.19 5.81 
4 •••••..•••.•• ...... 12.27 8.30 "1'.13 6.12 4.84 9.55 5140 6.99 6.00 
5 .............. ...... 4.95 5.45 13.iI8· 8.76 6.20 5.42 8.52 5.82 5.18 6.74 6.04 
6 ............. ...... ....... . ...... 12.46 B.52 7.18 5.76 4.29 4.83 4.85 6.57 5.56. 
7 ............. . ...... 12.25 9.00 6.80 7.52 7.00 5.816 4.26 6.65 5.25· 
8 .............. ...... ";':05' 5.15 12.35 9.00 9.65 4.35 6.51 4.98 4.24 6.76 5.08 
9 ............. ...... . ...... 12.90 6.78 9.82 6.20 5.27 4.48 4.00 6.7!I 5.f11 

10 ............. ...... ....... ....... 13.55 7.16 9.2lI. 5.22 7.87 6.25 4.36 7.20 4.86 
11 .•............ ...... 18.50 7.44 8.00 6.18 5.1i/.! 5.86 6.4;0 6.8> 6.28· 
111. ............ ...... fi.19 5.2'1 12.99 6.86 8.92 5.3\1 8.68 4.79 5.84 6.92 5.84 
18 .••••••....•. ....... . ...... 12.96 6.eo 7.58 4.98 0.62 4.82 5.<» 6.65 5.56 
14 .............. 4.25 18.'73 10.00 7.50 5.18 6.06 5.04 11.55 6.M 5.40· 15 ............. ...... 6.00 4.96 14.86 10.26 5.34- 5:25 4.69 6.12 4.82 5.95 5.75 
16 .............. ...... . ...... ....... 14:71 8.77 6.74 5.58 4.51 6.00 4.90 6.55 5.12 
17 ............. ...... ....... . ...... 13.55 7.89 6.42 6.29 4.liIZ 7.7!I 4.64 6.20 5.6. 
lB ............. ...... 12.62 7·95 7.80 6.28 6.81 6.34- 5.12 6.4;0 6.42' 
19 .............. 6.24 4.95 12.08 8.26 5.22 5.60 5.08 6.59 4.45 6.76 5.4;8 
20 .............. 4.21. ....... ....... 11.60 6.60 4.90 5.72 4.03 6.~ 5.89 6.M 5.06-
ilL ............ ...... . ...... ....... 11.86 7.66 5.02 5.7!I 4.56 0.66 4.84 6.68 5.04 
22 ............. ...... 5.09 . ...... 11.2'0 6.08 6.60 4.30 4.77 6.25 5.00 5.76 5.14, 
28 •..••••••••••• ....... . ....... 10.41 6.3\1 8.51 4.3\1 8.'73 6.45 5.68 6.10 4.76 
2lI. .............. 5.18 . ...... 10.().~ 10.06 5.26 6.C» 5.28 7'.68 7.02 5.98 6.41 
25 ............. ...... 5.42 9.62 6.75 5.C» 6.89 10.20 6.70 .. 6.28 . 5.211 '.00. 26 ............. ...... 5.2'8 4.88 9.28 8.16 6.11 5.3\1 6.3\1 6.34- 8.51 6.16 4.58 
27 .............. ...... . ~ ..... 5.3\1 8.76 9.112 6.41 4.77 8.88 5.95 9.10 .6.87 4.119' 
28 ............. ...... . ...... Ii • .w 8.45 10.94 6.86 4.88 5.M 6.82 8.M. .7.18 4.81 
29 ............. 4,65 . ...... 5.28 8.07 11.00 8.87 3.66 9.00 6.2r;! 8.3\1 7.4S 4.11B m ............ , , ..... ....... 5:50 7.M 9.82 5.54 4.'12 6:59 5.&! 7.34- 7.84 4.38 
tn ............. ...... ....... 7.47 ........ 9.46- ....... 4 •• 6.50 ....... 7.60 . ...... 4.82 

Note.-River froy.en January 1 to Marc'll ao. From January 1 to about February 20-
and March 25 to 80 there was an open channel west of the gage which varied in width 
during this period from 50 to 180 feet. The river was open about 150 feet below the­
gage January 1 to February 15 and about 50 feet above the gage throughout the Ice­
periocj.. The following comparative readlnga were taken: 
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Mean daily. gage height; in feet, of Chippewa River near Eau Claire, Wiscon-
- , sin, for 1907. 

Day. I Jan. I Feb. I Mar.! APr.) May.! June.) JnlY.) Aug. ! Sept. j oct.! Nov. ! Dec. 

1. •.•••••••• 5.00 e •••••• ........ 13.47 7.55 7.59 5.72 4.1 3.79 6.34 5.01 4.31 
2 .•••••••.•• 6.86 ....... ....... 12.215 7.S() 7.34 5.77 4.25 1.03 6.89 5.66 3.51 
8 ........... 4.74 ....... ....... 11.05 7.411' 7.06 5~79 4.19 4.34- 6.12 5.lS 3.66 
4 ••••••••.•• 4.81 ....... ....... 11.03 7.65 6.86 5.6 3.8) 4.34 5.61 5.l.2I 3.6 
6 ••••••••••. 4.72 •••••• s ....... 11.65 7.61 6.73 6.!7 4.53 4.111 6.7'2 4..45 3.117 

6 .•....••.•• 4.56 ....... ....... 11.48 7.23 6.18 !t:14 4.4 4.21 6.56 5.15 4,.22 
7 .••••••..•• 4.78 ....... ....... 11.19 7.07 6.W 7.89 4.37 ~.16 6.416 5.90 4.35 
8 ••••.•••••• 4.81 ....... ....... 10.38 7.30 6.63 6.76' 4.45 3.74 5.00 5.67 3.62 
9 •••....•.•• 4.96 ....... ....... 9.93 7.26 6.04 6.33 4.59 4.01 5.1!8 4.80 4.25 

10 ........... 5.02 ...... ....... 9.51 7.l!I5 6.15 6.04 4.48 4.17 5.37 4.85 4.42 

11 •••......•• 4.117 ....... ....... 9.52 7.20 6.29 6.4 4.38 4.41. 5.45 4.18 4.31 
12 .•••••••••. 4.71 ....... ....... 8.73 6.117 5.S3 5.18 4.117 4.34 4.79 4.38 4.34 
13 ••.•••••••• 4.00 ....... ....... 8.62 6.00 5.94 5.12 5.1 4.501 4.59 5.00 4.30 
14 ••••••••••• 5.01 ....... '4.S0 7.98 7.117 6.13 4.37 4.21 4.04 5.~ 4.~ 4.18 
16 ••••••••.•• 6.20 ....... 4.79 8.21 9.18 6.12 li.18 4.19 3.92 6.45 4.44 3.35 

16 .•••••••••• 5.10 ....... 5.08 7.00 9.63 6.40 5.88 4.21 4.12 7.04 4..rn 3.85 
17 ••.••••..•. 5.39 ....... 4.86 7.24 9.98 6.39 5.7 4.8 4.49 5.46 4.48 4.20 
18 .•.•••••... 4.80 ....... 4.98 7.38 9.46 5.98 4.61 3.8 4.55 4.71 5.20 4.4 
19 ••••••••••• '5.17 ....... 5.68 7.19 9.25 6.10 5.05 5.08 8.12 4.00 4.67 4.55 
.I!O ••••••••••• ....... ....... 5.75 6.82 8.78 5.!!3 5.32 5.117 12.2tII 4.'/0 4.74 3.87 

21. •••••••••• ....... ....... 6.45 6.~ 8.50 5.78 4.m' 5.2'4 13.851 6.20 4.87 4.50 
22 ••••••••••• ....... ....... 6.42 11.86 S.W 6.58 5.48 4.94 12.92 4.& 4.82 3.36 
23 ••••••••••• ....... ....... 7.98 6.2'7 7.51 5.64 5.45 4.00 1l.OO 4.00 4.6i' 3.6 
24 ••••••••••• ....... ....... 8.2S 7.10 8.66 6.67 4.98 4.69 10.00 5.42 4.48 4.28 
25 •••••••• , •• ....... ....... 10.16 7.17 8.50 6.54 5.12 4.00 9.22 5.35 4.75 3.29 

27 •• ~:::::::: 
....... ....... 12.C7 7.31 8.91 11.46 4.81 4.42 8.32 5.17 4.1lS 4.00 
....... ....... 13.41 7.32! 8.17 lI.l!I5 4.64 4.M 8.08 4.~ 4.68 3~83 

28 •••..•••••• ....... ....... 14.58 7.11 9.05 5.~ 4.fIg 4.49 8.09 3.00 4.41 3.82 
29 ••.•••••••• ....... ....... l4.34 7.211 7.7$ 5.~ 5.04 4.41 7.19 4.65 4.42 3.14 
30 •••...••••• ....... ....... 15.00 7.11 7.fF 5.117 5.26 4.00 7.75 4.00 4.38 3.96. 
31 ••••.•.•••• ....... ....... 15.04 ....... 7.00 ....... 4.13 4.2 . ...... 4.68 . ...... ....... 

Comparative water and, ice gage readiings of Chippewa River near Eau Claire, 
Wis. 

Date. Water j 
surface. _ 

1006. 

Top of 
ice. 

Thickness 
of ice. 

--'--,~-'----

January 20 •••••••••••••••....•.•.• ;......................... 4.2 4.8 1.0 
January 24 .. :.. ................ ...... ........ ............... ..•........•.. .............. 1.1 
January 29.................................................. 4.65 4.95 1.1 
February !I.................................................. 4.9 5.0 1.1 
February 5 ................................. ~............... 4.95 5.15 1.2 
February 9 .......... '. . . . . .. .... . . . . .. . . . . .. .. .. .. . . .. .. .. .. 5.05 5.25 1.4 
February 12 ...................... '..... ........•............. 5.2 5.4 1.6 
February 15................................... ••••••..•• ••• 6.0' 5.05 1.7 
February 19 .•••••.••• '...................................... 5.25 5.85 1.9 
February 1!2 •• ..:.............................................. 5.1' 5.2 1.5 
February 20................................................ 5.25 5.4,6 1.3 
March 1..................... •••••.•••.•...•••••...•••••..••• 5.75 5.8 .9 
MarC'h 5 ........................................ '. .. .. ..•. .. .. 5.45 5.5 1.6 
March 8..................................................... 5.15 ' 5.25 .8 
March 12.................................................... ••••••••.••••• •••••••••••••• 1.5 
March 15................................................. •.•• 4.96 , 5.05 .9, 
March 19.................................................... 4.95 5.05 .9 

Fluctuations of de:ly gage heights during the open period are due almost wholly to 
,"flooding for logs" by lumbermen. 

1 Frozen. 
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Rating table tor Chippewa River near Eau Claire, Wis., tram November 30, 
1902, to March 12, 1903.1 

Gage I Discharge·11 
Gagoe 

IDiSCharge.\\ 
Galle I Discharge. II Gage 

\. Discharge. height. height. height. height. 

1 Second- I! I Second- I I Second- II Second-
Feet. \ feet. Feet. feet. Feet. feet. Feet. feet. 

3.2 840 t·O 1,985 

I 
4.7 3,370 5.4 5,150 

3.3 940 4.1 2,165 4..8 3,610 5.5 5,410 
3.4 1,051; 4'.2 2,345 4.9 3,850 5.6 5.fI70 
3.5 1,190 4.3 2,535 5.0 .4,110 5.7 5.9:lO 
3.7 1,490 4.5 2,940 5.1 4,370 5.8 6,190 
3.8 1,655 . 4.6 3,100 5.2 4,630 5.9 6,450 
3.9 1,81115 5.3 4,890 6.0 6,710 

1 To be used only when river is frozen. 

Rating table tor Chippewa River near Eau Claire, Wis., tram March 12, '1903, 
to December 1, 1903. 

Gage 
height. 

Feet. 

3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 

Discharge 

---
Second-

feet 

2,160 
2,34Q 
2,530 
2,730 
2,930 
3,130 
3,330 
3,MO 
3,760 
3,980 
4 ,ZOO 
4,420 
4,640 
4,860 
5,090 
5,330 
5,570 
5,810 
6,050 

Gage 
height. 

Feel. 

5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.1 
7.2 
7.3 
7.4 
7.5 

Die""" II h~::;:'. I Di"h._. Ga~ Discharge. heig t. 

Second· ----I Second· Second-
feet. Feet. feet. It'eet. feet. 

6,200 7.6 11,310 11.0 23,310 
6,530 7.7 11,610 11.2 24,070 
6,770 7.8 11,910 11.4 24,880 
7,010 7.9 12,210 11.6 25,000 
7,270 8.0 12,510 11.8 26,350 
7,530 8.2 13,150 12.0 27,110 
7,790 8.4 13,7'90 12.5 219,010 
8,050 8.6 14,450 13.0 30,910 
8,310 8.B 15,130 13.5 81),810 
8,570 9.0 15,810 14.0 34,710 
8,800 9.2 16,530 14.5 36,610 
9,oro 9.4 17,250 15.0 38,510 
9,350 9.6 17,990 15.5 40,410 
9,610 9.8 18,700 16.0 42,310 
9,800 10.0 19,510 16.5 44,210 

10,170 10.2 20,270 17.0 46,110 
10,450 10.4 21,030 17.5 48,010 
10,730 10.6 21,7'90 18.0 49,910 
11,010 10.8 2!.l,550 

Rating table for Chippewa River near Eau Claire, Wis., tram January 1 to 
December" 31, 1904. 

Gage Gage I Gagoe 
height. Discharge. height. Discharge. I height. 

Feet. Second-ft .. Feet. Second·ft. Feet. 

I Discharge. 
Gage 

Discharge. heigbt. 

I Second.ft. Feet. Second-jeet. 

4.0 1,780 5.1 4,300 6.4 
4.1 1,980 5.2 4,660 6.6 
4.2 2,18) 5.3 4,930 6.8 
4.3 2,300 5.4 5,200 7.0 
4.4 2,610 5.5 5,480 7.2 

8,100 9.0 16,~ 
8,720 9.5 18,380 
9,350 10.0 2O,oro 
9,990 10.5 21,780 

10,reo 11.0 23,480 . 
4.5 2,840 5.6 5,760 7.4 
4.6 3,oro 5.7 6,040 7.6 
4.7 3,330 5.8 6,320' 1.8 
4.8 3,590 5.9 6,610 8.0 
4.9 3,850 6.0 6,900 8.5 
5.0 4,l2O 6.2 7,490 

11,310 11.5 25,210 
11,970 12.0 26,900 
12,800 13.0 80,000 
13,290 14.0 34,480 
U,~ 15.0 40,000 
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Rating tabl'e tor Chippewa River near Eau Claire, Wis., tor 1905. 

Gage Discharge. Gage D"Ma_1 G4ge I Gage Discharge. height. height. heIght. Discharge. r height. 

Feet. Seeond-/t. Feet. Second·fl. ' Feel. Second-It. Feet. Second-feet 

3.50 750 5.40 4,830 7.00 10;200 ll.40 22,410 
3.00 900 5.50 5,050 7.00 10,870 11.00 28,100 
8.70 1,170 5.00 5,200 8.00 11,450 11.80 23,9'50 
3.80 1,880 5.70 5,5lO 8.20 12,080 12.00 24,750 
3.90 1,590 5.80 5,740 8.40 12,610 12.20 25,560 
4.00 1,BOO 5.90 5,970 8.00 13,l!OO 12.40 26,350 
4.10 2,010 6.00 6,200 8.80 13,800 12.00 In' ,150 
4.20 2,2120 0.10 6,480 

I 
9.00 14,400 12.80 27,950 

,4.30 21,430 6.20 6,600 9.20 15,000 13.00 28,750 
4.40 2,640 0.80 0,900 9.40 15,lIW 13.20 29,560 
4.50 2,850 6.40 7,140 9.60 16,200 13.40 30,390 
'4.00 8,oro 0.50 7,3.'n 9.80 16,900 13,00 31,240 
4.70 8,200 6.00 7,630 10.00 17,600 Ill. 80 82,110 
4.80 3,510 6.70 '1',881 10.20 18,2180 14.00 83,000 
4.90 , 8,730 0.80 8,130 10.40 18,ll6O H.20 83,900 
6.00 ,'8.950 0.90 8,300 10.00 19,640 14.40 84,800 
5.10 4,170 7.00 8,650 10.80 20,820 14.60 85,700 
5.20 4,390 7.20 9,180 11.00 2!l.,ooo . 14.80 36,600 
5.30 4,610 7.40 9,720 11.20 21.690 

Rating table tor Chippewa River near Eau Claire, Wis., tor 1906. 

11.50 1,040 4.90 3,820 6.30 7,,360 8.40 13,600 
3.00 1,210 5.00 4 ,oro 6.40 7,640 8.00 14,240 
8.70 1,390 5.10 4,280, 6.50 7,920 8.80 14,890 
8.80 1,570 5.20 4,520 6.60 ",200 9.00 15,550 
3.90 1,760 5.30 4,760 6.70 8,480 9.20 16,210 
4.00 1,950 5.40 , 5,000 6.80 8,770 9.40 16,890 
4.10 2,140 5.50 5''''50 6.90 9,060 9.60 ,17,570 
4.20 2,340 5.60 5,500 7.00-' 9,350 9.80 18,250 
4.30 2,5ID 5.70 3,760 7.20 9,930 10.00 18,950 
4.40 2,740 5.80 6,020 7.40 10,530 11.00 22,550 
4.50 2,950 

I 

5.90 6,280 7.60 11,130 12.00 26,350 
4.60 3,160 6.00 6,550 7.80 11,730 13.00 39,350 
4.70 3,380 6.10 6,820 8.00 12,350 

I 
14.00 84,500 

4.80 3,600 6.20 7,000 8.20 12,970 15.00 38.750 

Note.-The above table is applicable only for open-channel conditions. It is based on 
discharge measurements made during 1902-1906. It is well defined between gage heights 
4 feet and 15 feet. 

EstimatecZ monthly cZi8charge at Chippewa River at Eau Claire, Wis.,' 190~ t& 
1906. 

[D-rainage area, 6,740 square miles.] 

Discharge. 

Date. 
Maximum. Minimum. Mean. 

1902. Sec.·ft. Sec.-ft. Sec.-ft. 

November 1~1 .............. 1 .............. 1 
December D-.'ll. ........................... .. 

Run-off., 

Per ~~uare 
mI e. 

Sec.·ft. 

2.20 
.41 

Depth. 

Inches. 

1.39 
.41 

Rainfall.' 

Inches. 

,5.119 
1.92 

1 Rainfall for 1902 and l.9O;; is the average of the recorded precipitation at the following 
stations: Butternut, Hayward, Medford, Barron, ERu Claire; that for lIIIK includes 
the same stations with ~e llddition of Stanley and Prentice.' 
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Estimated monthly discharge of Ohippewa River at Eau Olaire, Wis., 1902 tJo 
l!/IJIi-Contin ued. 

Discharge. 

Date. 

Maximum. I Minimnm. 

~---I'--~~I 
1903. Sec . ,feet. Sec -feet. 

1,190 
005 
840 

January ....... 3.730 
li'ebruary ...... 2,940 
March .......... 34,520 
April ........... 25,1170 
May' ..•.••.... 44,!fl0 
June2 •••••••••• 36,900 
July ............ 39,650 
August 23,500 
September ..... 51,S10 
Octo bel' 2'5,780 
November ..... 5,900 
December ...... 3,980 

The year 

January .....•.. 
February 

51,310 

8,050 
11,400 
2,070 
4,750 
3,980 
6,170 
6,770 
2,880 
1,055 

840 

March llHl1. ... . 8,255 1,9":10 
April .......... . 
May ........... . 
June ........... . 
July ........... . 
August 
SepteIU bel' ..... 
Octo~r 
November 
December 1-27 

2"~,220 7,640 
32,9)) 7,7~O 

24,510 4,800 
21,170 1,647 
13,790 650 
19,480 2,264 
40,400 3,642 
9,478 2,748 
2,000 380 

Run·ofl'. 

M Per square j ean '1 Depth. 

--~ I~-' -1-----
Bee.-feet. Sec.·feet. Inches. 

2.593 .38 .44 
2,023 .30 .31 

11.573 1. 72 1.98 
11,240 1.67 1.86 
24,761 3.67 4.23 
8,720 1.29 1.44 

14,008 2.18 2.51 
8,002 1.28 1.48 

19,584 2.00 3.24 
13,524 .\l.OI 2.32 

4,562 0.68 0.111 
'2·,855 .42 .48 

10,395 

4,622 
14,550 
16,900 
12,000 
8,525 
3,778 
7,SOl 

15,170 
5,576 
2,230 

1.54 

.686 
2.16 
2.5~ 
1.87 
1.26 

.561 
1.16 
2.25 

.Em 

.331 

21.05 

.33ll 
2.41 
2.90 
2.09 
1.45 

.647 
1.29 
2.59 

.9.23 

.332 

The year ......................................... . 
1905. 

March' 18-31..... . ............ . 
April ........................ . 
May .......................... . 
June .......................... . 
July ......................... . 
August ............. . 
September ................. .. 
October ............. . 
November ................... . 
December .................. .. 

1906. 
April .......... . 
May ............ . 
June ........... . 
July ........... . 
August ........ . 
September .... . 
October 
November 
December ...... 

1907. 
January ...... . 
February ..... . 
March ........ .. 
April 
May .......... .. 
June ......... .. 
July .......... . 
August ...... .. 
September ... .. 
October 
November .... . 
December .... . 

33,100 
2~,700 
20.000 
13,700 
19,000 
17,400 
1:5,000 
10,600 
9,U!IO 

a8,900 
b .......... .. 

c39,000 
31,100 
18,700 
11,190 
12,150 

6,400 
32,600 
8,200 
6,250 
3,200 

'May 31 estimated. 
• 1 to 6, inclusive, estimated. 

31,240 
24,750 
28,860 
00,5110 
22,050 
H,l00 
20,3110 
14,250 
7,380 
5,1170 

10,400 
6,770 
3,820 
1,140 
1,380 
2,910 
1,120 
4,570 
~,700 

3,000 

3.7OO 
7,200 
8,075 
5,300 
2,050 
1,400 
1,275 
1,750 
2,150 

400 

2,640 
3,510 
5,740 
5,625 
2,535 
2,535 
3,7llO 
3,MO 

·3,070 
2,010 

24,000 
13,500 
10,000 

ii,3OO 
6,220 
6,970 
6,270 
8,310 
4,810 

4,025 

13,510 
10,184 
12,666 
2O,3&!l 
8,~ 
5,867 
8,1170 
8,041 
5,437 
3,821 

3.69 
2.00 
1.48 

.794 

.923 
1.03 

.930 
1.24 

.714 

0.597 
. .......................... . 

15.150 2.28 
14,675 2.17 
12,600 1.87 
7,225 1.07 
5,300 .786 
2,800 .415 
7,700 1.18 
4,550 .676 
3,600 .589 
1,675 .248 

2.00 
1.51 
1.88 
3.00 
1.28 

.870 
1.33 
1.19 
.W 
.567 

<I.lI.! 
2.31 
1.65 

.92 
1.06 
1.15 
1.07 
1.38 

.82 

0.688 

2.63 
2.42 
2.16 
1.19 

.907 

.478 
1.32 

.78 

.597 

.286 

Rainfall. 

Inches. 
.45 
.86 

2.28 
3.07 
6.45 
1.lJ5 
7.70 
5.35 
7.58 
3.57 
0 •• 6 

.84 

41.77 

.51 
1.05· 
1.56 
2.01 
4.33 
6.14 
3.13 
4.27 
4.86· 
5:59, 

.17. 
1.79 

1.04 
1.6& 
2.17 
3.26 
1.48 
1.00 
1.48 

1.37 
.000 
.OM 

.............. 

Note.-Values for 1006 are excellent. During January, February, and March the 
t1owprobably seldom exceeded 3,000 second-feet and may have attained a minimum of 
1,500 second-feet, or less. 

a For first 19 days. b Frozen. c For last 18 days only. 
13 
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Rating table for Ohippewa River near Ea'!/,. Olaire, Wis., for 1906. 

Ga"" Dis· Galle Dis· GOlle Dis- Galle Discharge. height. charge. height. charge. height. charge. height. 

Feel. Sec ·/eel. , Feel. Sec.·feet. Ffet. Sec.·fert. Feet. Sec.·/eet. 

3,820 
I 

13,000 3.50 1,040 4.90 
I 6.30 7.300 8.40 

3.00 1,210 5.00 4,050 0.40 7,640' 8.00 14,21<10 
3.70 1,390 5.10 4,280 6.50 7,920 8.30 14,800 
3.30 1,570 5.20 4,500 6.00 .8,200 9.00 15,550 
3.90 1,700 5.30 4,760 6.10 8,480 9.20 16,210 
4.00 1,950 5~4O 5,000 6.00 8, T7\) 9.40 10,890 
,.10 2,140 5.50 5,2'50 6.90 , 9,000 9.00 17,570 
4.20 !?,340 5.00 5,500 

I 
7.0t! 9,350 9.80 18,250 

4.00 2,540 5.70 5,760 7.20 9,000 10.00 18,950 
4.40 2,740 ~.I'!O 6,000 7.40 10,539 11.00 22,550 
4.50 2,950 5.90 6,2100 

l 
7.00 11,130 12.00 26,350 

4.00 ~,100 6.00 6,550 7.80 11,730 18.00 00,3.50 
4.70 3,38) 6.10 6,820 8.00 12,350 14,00 34,500 
4.00 3,600 6.20 7,090 8.20 12,970 15.00 38,750 

Note.-The above table is applicable only for open·channel conditions. It is based 
on discharge measurements made during 1roz~1900. It is well defined between gage 
uelghts 4 feet and 15 teet. 

CHIPPEWA RIVER AT CHIPPEWA FALl.S, WIS. 

The United States Weather Bureau has maintained a station at 
this point since 1900. June 1, 1906, the U. S. Geological Survey 
began making discharge measurements at the highway bridge, 2,500 
feet below the dam at Chippewa Falls. 

The channel is straight for 500 feet above the station and for a 
considerable distance beLw. The left bank is low and liable to over· 
flow; the right bank is fornxed by a railroad embankment, which is 
under water in high floods. 'the bed of the stream is gravel and sand 
and is probably permanent. The current is swift. 

Discharge measurments are made from the lower side of the steel 
highway bridge. The initial point for soundings is the inner face of 
the right abutement at the downstream side. The gage is an iron 
staff attached to the doWnstream face of the first pier from the right 
bank. The gage readings for 1906 were furnished by N. O. Swift, 
the United States v'leather Bureau observer at Chippewa Falls. The 
river stage during the "sawing season" fluctuates very rapidly 
at times, due to the storage of water at Holcombe by the lumber com­
pany. This reservoir is opened two or three times a week to flood 
logs to the sawmilL A measurement was made at this station on 
June 1, 1906, by M. S. Brennan, giving the following results: 

Width, 721 feet; area, 4,700 square feet; gage height, 6.70 feet; 
discharge, 18,000 second-feet. 
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Daily gage height, in leet, of OhipPp'll'a River at Ohippewa Falls, Wis., 
for 190':i. 

Day. I Mar. I Apr. jlllay.! Juue I JulY., Aug. [ Sept. I Oct. I Nov. j Dec. 
---

1. ................. ........ 5.0 4.0 S.2 2.0 1.7 21.8: 1.5 8:.9 8.0 
2 .................. ........ 4.3 4.0 2.3 1.8 1.5 1. ... 1.8 3.6 2.7 
3 .....•............ ........ 5.5 4.2 5.0 2 .... 1.0 1.5 3.0 8:.4 2.4 
4 ...........•...... ........ 6.3 4.4 4.0 2.3 1.4 4.6 1.8 3.2 21.2 
5 .................. ........ 8.0 5.0 3.1 21.0 1.3 1.8 1.5 3.1 2.0 
6 .................. ........ 7.9 5.1 3.6· 2.4 1.5 1.5 1.3 3.0 1.9 
7 ... .............. ........ 7.!'! 5.4 3.1 2.3 3.0 1.8 1.2 3.0 1.8 
8 .................. ........ 8.0 4.5 5.1 1.0 ],9 1.5 1.0 3.0 1.8 
9 .................. ........ 9.0 2.5 6.0 1.5 !;..d 1.4 1-.21 3.8 1.8 

10 .................. ........ 9.8 2.3 5.6 2.0 2.4 2.4 1.2 8:.8 1.8 
11 ..•••••..••••.•••• ........ 9.9 2.0 5.1 2.3 1.5· 1.5 3.3 3.6 1.8 
12 .................. ........ 9.5 1.8 5.0 1.5 1.3 1.6 1.3 3.4 1.9 
13 .................. ........ 9.6 21.3 4.0 1.6 1.9 1'.7 1.3 3.3 2.0 
14 .................. ........ 10.0 2.11 3.9 1.5 1.11 1.8 1.4 3.21 2.0 
15 .................. ........ 1ll.5 5.8 3.5 2.0 1.7 3.0 1.5 2.7 2.0 
10 .................. ........ 11.4. 5.0 3.3 2.4 1.4 3,.21 1.7 2.6 2.0 
17 .................. ........ m.5' 2.3 2.3 2.7 1.3 6.6 1.8 2.5 2.0 
18 .................. ........ 9.3 4.3 3.5 1.8 1.4 3.6 1.8 2.8 2.0 
19 .................. ........ 8.8 4.4 1.8 2.0 1.3 2.6 1.5 3.3 2.0 
20 .................. ........ 7.4 2.9 1.5 1.9 1.2 2.8 1.5 3.0 2.0 
:n .................. ........ S • ." 3.0 1.9 1.7 1.5 2.5 1.7 2.8 2.0 
212 .................. ........ 7.8 1.8 2.0 1.1 U~ 2.8 21.0 2.7 2.0 
28 .................. ........ 7.4 4.0 2.4. 1.3 4.0 3.0 2.3 2.5 2.0 
24 .................. ........ 7.0 5.7 1.0 1.0 1.8 O.S 2.4 2.2 2.0 
25 .................. ........ 7.3 2.4 1.5 1.8 4.5 3.8 3.0 2.0 2.0 
26 .................. ........ 6.3 3.8 2.5 1.5 2.8 3.5 5.1 2.2 2.0 
27 ............. : .... ........ 5:6 5.5 2.7 1.1) . "'.2 2.5 5.0 2.5 ~.O 
28 ••••.••••••.•.• ........ 5.0 6.6 2.8 1.5 1.8 2.3 5.0 3.0 2.0 
29 ................ ........ 4.4 6.8 3.3 1.2 2.7 2,.5 4.9 3.3 2.0 
30 .................. ........ 4.2 5.9 1.0 1.0 1.5 2.4 4.6 3A 2.0 

3.6 ........ 5.7 ........ 1.6 1.3 ........ 3.8 . ....... 2.0 

Note.-There were ice conditions January 1 to March 31; also December 18 to 31. • 

Mean daily gage height, in teet, ot Chippewa River at Ohippe'W'a Fans, 
Wis., tor 1907. 

Day. I Mar. j Apr. I May./ June. i July. 
I' 

I Aug. [ Sept. J Oct. r Nov. I Dec. 

1. ................. ........ 9.5 3.9 4.0 2.2 1.0 .8 2.0 1.3 I .9 
2 .................. ........ 8.0 4.0 3.9 2.1 1.1 .9 1.7 1.4, .9 
3 .................. ........ 7.5 3.9 3.5 2.2 1.2 .8 1.9 1.~ .9 
4 ............... : .. ........ 7.3 4.2 3.4 2.3 1.0 .7 1.7 1.4 .9 
5 .................. ........ 8.0 4.0 3.3 3.2 1.2 .8 1.8 1.8 .9 
6 .................. ....... 7.9 3.9 2.5 3.5 1.3 .7 2.8 1.4 1.0 
7 .................. ........ 7.5 3.8 3.0 2.9 1.2 .8 2.8 1.5 1.0 
8 .................. ........ 11.9 3.9 3.3 2.4 1.3 .7 1.5 .1.3 1.0 
9 .................. ........ 6.6 3.8 2.7 2.3 1.2 .6 1.~ 1.1 1.0 

10 .................. ........ 5.5 8.7 2.5 2.1 1.3 .7 1.5 1.1 1.0 
11 .................. ........ 5.4 3.8 2.7 2.Zo 1.2 .8 1.3 1.3 1.0 
12 .................. 5.0 3.5 2.9 1.9 1.1 .9 1.3 1.3 1.0 
13 .................. ........ 5.2 :1.4 2:4 1.7 1.:;1 .8 1.3 1.3 1.0 
14 .................. ........ 4.4 8.7 2.5 1.6 1.1 .7 1.7 1.4 1.0 
15 .................. ........ 4.3 5.5 2.8 1.4 1.0 .8 1.7 1.4 1.0 
16 .................. ........ 4.2 5.9 2.7 1.5 1.1 .9 1.8 1.4 1.0 
17 .................. ........ 3.9 6.0 2.6 1.6 1.0 1.0 1.5 1.5 1.0 
18 .................. 1.8 3.8 0.5 2.4 1.4 .9 1.1 1.3 1.4 1.0 
19 .................. 1.7 3.6 6.0 2.5 1.6 1.0 4.0 1.3 1A 1.0 

~::::::::::::::::::I 
2.2 3.5 5.3 2.3 1.7 1.2 8.3 1.4 1.4 1.0 
2.3 3.4 5.2 2.a 1.3 1.3 10.0 1.5 1.3 1.0 

22 .................. 2.5 3.3 4.8 2.1 1.9 1.2 9.5 1.5 1..., .9 
23 .................. 3.5 ~.9 4.5 2.2 1.8 1.1 8.~ 1.5 1.3 .9 
24. ................... 4.0 2.8 4.3 2.4 1.6 1.0 7.3 1.5 1.2 .9 
25 .................. 4.5 3.6 4.7 ·11.4 1:5 1.1 4.3 1.3 1.2 .9 
26 .................. 6.5 4.0 4.9 3.0 1.3 1.0 6.9 1.1 1.1 .9 
27 .................. 7,0 3.8 4.4 2.7 1.2 .9 4.2 1.1 1.1 .9 
28 .................. 9.0 3.9 4.7 2.6 1.1 1.0 4.7 1.1 .1 .9 
29 .................. 10.0 3.8 3.5 2:.., 1.0 .9 2.7 1.1 .1 1.0 
30 ......... : ........ 11.0 4.0 4.0 2.3 1.7 .8 4.4 1.2 .9 1.0 
31. ............ : .... 10.9 ........ 4.1 ........ 1.0 .9 ........ 1.3 ........ 1.0 

N'ote.-River frozen to March 18. 
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Discharge measurements ot Ohippewa River at Ohippewa Fa~~s in 1907. 

Day. 

1900' • 
April 2 .......... . 
June 19 ......... . 
July 19 .......... . 
August 21 ........ . 
September 21 ... . 
September 23 •••• 
September 24 •••• 
September Z5 •••• 
September 26 ...• 
October 19 ...... . 
November 15 ... . 
December 20 ... ... 

Hydrographer. 

A. H; Horton ..... .. 
G. A. Gray ......... . 

do .............. .. 
do ............... . 
do ............... . 
do ............... .. 
do ............... . 
do ............... . 
do ............... . 
do ............... . 
do .............. .. 
do .............. .. 

Width. Area of 
section. 

Feet. Sq.-feet. 

m 5,624 
56i) 1,793 
4Sl. 1.323 
479 1,127 
755 7,188 
72'8 5,704 
008 4,948 
002 3,275 
600 8,532 
487 1,323 
413 1,018 
432 992 

Mean Gage Dis-
velocity. height. charge. 

Ft. per 
sec. Feet. Sec··feet. 

4.47 7.88 25,100 
2.84 2.~ 6,094 
2.27 1.35 3,000 
1.78 1.0 2.038 
4.00 9.95 30,951 
4.06 7.9 23,200 
3.95 6.9 19.583 
3.83 4.47 12,500 
3.73 4.9 13,070 
2.22 1.35 2,939 
2.75 1.4 2,700 
1.69 .8 1,540 

Discharge measurements under ice of Ohippewa River at Ohippewa Falls, 
. WiS., in 1908 .. 

---f---'~--'~--,---~---,~--~--

. I Area il M~an h~~'i:'t.j DiS'l
l 
Av. th./ Depth 

Hydrographer. Width. of. sec- .v~ o· Water charge of ice of 
tlon. CIty. sur., . snow. 

Date. 

I Feet./sq . ft. [F!~~~rl Feet. sec"ft··I--j--

'::-:'~'d:~~:":::::'::1 ~ 1 ~i 1 ~:: 1 ~:~ r i:;: [~ ~:~ I ~~: 
1008. 

January 23 ....... . 
February 14 ..... . 

A verage thickness oj ice, 1908. 
Date. Feet. 

Jan. 3. Average thickness of ice............................................................ .5 
Jan. 10. .............. do ....................................................................... 1.1 
Jan. 17 ............... do ....................................................................... 1.2 
Jan. 24 ............... do ....................................................................... 1.5 
Jan. 31. .............. do ....................................................................... 1.3 
Feb. 7 ............... do ....................................................................... 1.6 
Feb. 14 ............... do ....................................................................... 1.5 
Feb. 21 ............... do ....................................................................... 1.4 
Feb. 28 ............... do ....................................................................... .9 
Mar. 8 ............... do ........ ............................................................... .9 
Mar. 16 ............... do ..... ................................... ................................ .8 
Mar. 22. River open. 

WATER POWERS, 

CHIPPEWA BELOW JUNCTION OF FLAMBEAU RIVER. 

Topography and Drainage.--The following descriptions of the water 
powers on Chippewa River between its mouth and the junction with 
Flambeau River were largely obtained from a manuscript report of 
a hypsometric surV'ey of this part of the river made by the United 
States Geological Survey during the summer of 1903.1 Between the 
month of the river and Chippewa Falls a very careful primary level 
was run, while between Chippewa Falls and the mouth of the Flam-

1 The survey of that portion of the river between Watkins Landing. Minnesota, and 
Chippewa Falls, Wis., was under the C'harge of Geographer J. H. Renshaw. Above 
Chippewa Falls the work was in charge of Geographer H. M. Wilson. 
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beau, in addition to taking le,els, a topographic survey was made of 
the river bank and the area immediately adjacent. Between the 
mouth of the Chippewa and that of the. Eau Claire, a distance of 
48.4 miles, this survey showed that there was a descent at low water of 
about 106 feet, or about 2.3 feet per mile. Because of the uniformity 
of this low gradient, and also because of the width of the stream and 
of the adjacent bottom lands, there are no opportunities for water 
powers until Eau Claire is -reached. Details of descent and appor­
tionment of drainage areas are shown in the following tables: 

Pr9file of Ohippewa River from its mouth to sources Of East and West 
branches.1 

No. Stati'On. 

Distance. 
Eleva· 

tion 

Fr'Om Between sea·level I ab'Ove 

_________________ mouth. points. __ _ 

I Maes·1 Miles. Feet. 

• . S '680.0 l Reeds Landmg ......... . ...... .. .. .. ..... 0 0 (,664.0 f 
:I Shawtown ................................. 45.5 45.5 77'0.0 
3 Eiau Claire River, m'Outh ............... . 

Dalles paper mills: 
4 FDOt 'Of dam ........................ .. 

6 
7 

Head 'Of dam 
Chippewa Falls: 

l!''O'Ot 'Of dam 
Head 'Of dam 

8 Yellow River, m'Outh ................... . 
Eagle Rapids: 

9 F'Oot .................................. .. 
10 Head ................................ .. 
11 Water level .............................. .. 
JJ! Rapids, f'ODt .............................. . 

Jim Falls: 
13 Fo'Ot ................................... . 
14 Head ................................... .. 

C'Olton Rapids: 
15 Foot .................................. .. 
16 Head .................................... . 
17 BDb Creek ............................... .. 

Chevalley rapids: 
18 Foot .................................. .. 
]9 Head .................................. .. 

Brunett Falls: 
20 F'O'Ot .................................. .. 
2fl Head .............................. , .... .. 
22 Fisher River, mouth .................... . 

Holc'Ombe rapids: 
00 Fo'Ot .................................. .. 
24 Foot 'Of dam .......................... .. 
25 Head of dam, water level ......... . 
00 Deertail Creek, mouth ................. .. 
~ Flambeau River, mouth 'Of ............ .. 
1!8 Bruce, sec. 28, T. 32 N., R. 6 W ....... . 

48.S 

49.4 
49.4 

64.4 
64.4 
69.9 

72.4 
73.6 
75.1 
77.4 

80.1 

81.0 

32.3 
83.6 
&7.3 

00.1 
91.3 

91.4 
92.4 
93.9 

!n'.1 
97.6 
!n'.6 

104.1 
100'.7 
124.2 

3.3 

.6 
10.a 

14.5 
00.0 
5.5 

2.5 
1.2 
1.5, 

2.3 

2.7 

.9 

1.3 
1.3 
8.7 

ll.8 
1.2 

.1 
1.0 
1.5 

:).2 

.5 

.0 
6.5 
3:.6 

16.5 

770.0 

772.0 
793.0 

806.0 
839;0 
85Z.0 

854.0 
867.0 
871.0 
881.0 

OOL.O 
936.0 

942.0 
945.0 
954.0 

961.0 
900.0 

967.0 
993.0' 
995.0 

1,004.0 
1,020.0 
1,036.0 
1,036.0 
1,.000.0 
[,064.0 

Descent between 
points. 

TDtal. 

Feet. 

Per 
mile. 

Feet. 

o 
106.0 2.3 

.0 

2.0 
21.0 

14.0 
33.0 
':13.0 

2.0 
13.0 

4.0 
10.0 

20.0 
35.0 

6.0 
8.0 

9.0 

7.0 
5.0 

1.0 
26.0 
2.0 

9.0 
16.0 
16.0 

.0 
14.0 
14.0 

.0 

3.8 

1.0 

.8 
10.8 
2.7 
4.8 

7.4 
39.0 

4.6 
2.3 
2.4 

2.5 
4.2 

10.0 
00.0 
1.3. 

2.7 
32.0 

.0 
4.0 
0.85 

1 Authority: N'Os. 1, Mississippi River C'Ommission; Zr-27, U. S. Geol. Sur,ey; 28, 29 
Ry. 30-47 U. S. engineers. 

'High watel. 
"Low water. 
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Profile of Ohippewa River from its mouth to sources of EJ,st and West 
branches-Continued. 

Distance. I Eleva- Descent betwaen 

No. Station. • ti,)n points . 
above ____________ _ 

From 
mouth. 

Miles. 

Between se. I 
points. lAvei. Total. Per mil~ 

Mile.. Feet. Feet. Feet. 
2'9 N. E. ~, N. E. ~, S. 23, T. 3fi N., R. 

7 W., Wis. Cent. Ry .........•..... 
30 East and West branches junction 

EAST BRANCH. 

31 Goose Eye rapids 'head (foot L,ittle 
Chief Lake) .... ""." ................. . 

Snap tail rapids (Hunter~ i"...tke): 
32 Foot ................................... . 
33 Read ................................... . 
34 Blaisdells Lalrl'" ........................... . 

Cedar rapWs: 
35 Foot ................................... . 
3(j Head ................................... . 
87 Bear Lake ................................. . 
38 River, water level ........................ . 
39 Pelican Lake ............................. . 
!IO 

41 
42 

River, water level, sec. 19,T. 42 N., 
R. 2 W ................................ . 

Glidden Station .......................... . 
Source of river ........................... . 

WEST' BRANCH. 

43 Proposed U. S. dam ..................... . 
44 Pakaawang Lake ........................ . 

Moose Lake: 

135.2 
162.7 

11>4.7 

166.7 
168.2 
17iJ.7 

173.2 
175.7 
178.2 
181.7 
186.7 

190.2 
201.7 
2'"2'3.7 

164.5 
168.7 

11 1,112.0 
27.5 1,200.0 

2.0 1,323.4 

2.0 1,325.2 
1.5 1,&i8.8 
2'.5 1,374.5 

~:; 1,404.0 
2." 1,420.0 
2.'" 1,432.9 
3.5 1,4!2.0 
5.0 1,462.0 

3.5 
11.5 
22.0:1= 

1,463.8 
1,509.3 

1.8 1,286.0 
6.0 1,287.2 

48.0 
168.0 

43.4 

1.8 
43.6 
5.1 

29.5 
16.0 
12.9 

9.1 
20.0 

1.8 
45.5 

6.0 
1.2 

4.4 
6.1 

21.7 

.9 
29.0 
2.3 

11.8 
6.4 
5.1 
2.6 
4.0 

.5 
4.0 

3.3 
.2 

45 Proposed U. S. Dam .............. . 178.7 
178.7 
185.7 
205.7 

10.0 1,358.8 71.6 7.2 
46 Water level ........................... . .0 1,361.9 3.1 
47 Partridge Crop Lake ..... " ............... . 7.0 1,384.4 22.5 3.2 
48 Source of river ........................... . :W.O:!: ....••..•••..........•.....••• 

Distances and drainage areas of Ohippewa River. 

Distance 
fr<>'U th .. 

River.' 

JUDction of 
Drainage East and 

West arEa aoove 
branches, station. 

map mea",-
ure 

Miles. Sq. miles. 
East and West branches (junction) .......................... co ••••• 0 757 
Court Oreilles .......................................................... . H 988 
Thornapple (above mouth) .......................................... . 3(j 1,383 
Flambeau: 

Above mouth ....................................................... . 53 1,777 
Mouth ............................................................... . 53 3,761 

Yellow: 
Above mouth ....................................................... . 90 4,926 
Mouth ............................................................... . 90 5,384 

Enu Claire: 
Above mouth ....................................................... . 11:1 5,760 
Mouth ............................. -....................... ;;: ........ . 11:1 6,009 

Red Cedar: 
Above mouth ....................................................... . 142 7,004 
Mouth .............................................................. .. 142 8,961 

Chippewa .............................................................. .. 165 9,573 

1 Station is at mouth of river, unless otherwise stated. 





WIECONSIN SURVEY. B ULLETIN XX., PL. XXXVI. 

Fig.!. THE DELLS PAPER AND PULP COo'S DAM AND MILL, EAU CLAIRE, WIS. 

Fi~. 2. BRUKETTE FALLS. CHIPPEWA RIVER. 
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WATER POWERS. 

Eau Olaire.-The first dam site is located about 2% miles below 
the mouth of Eau Claire River. According to a recent survey by the 
city engineer, a head of 7 feet could be obtained here. On account 
of its proximity to the city of Eau Claire, this power would have 
especial value. Before improvement there were two rapids in the 
river between Eau Claire and Chippewa Falls, one 1.25 miles above 
the Eau Claire, called the Lower. Dalles, with a descent of 10.5 feet 
in a little over 2 miles; tih8 other about 4 miles below Chippewa Falls, 
called the Upper Dalles, with a descent of 9 feet in about 2 miles. 

The dam 2 miles abO'Ve Eau Claire, owned by the Dells Paper and 
Pulp Company, is of the square-timber, crib type on a sandstone 
foundation. It is about 600 feet lone-J 19 feet high, 3 feet wide at 
the top, and with a base of about 8 feet. Eight splash boards are 
used on the crest when necessary, giving a head of 2'6 feet. It would 
be possible to increase the height of the dam so as to d-evelop 32 feet, 
and a bill authorizing this increase is now (March, 1907) pending 
before the State legislature. Such a dam would back the water ne~rly 
tCl Chippewa Falls, 15 miles above, greatly adding to an already very 
large pond age. This is the most important manufacturing plant on the 
river. The turbin~ installation is reported as follows,: 

Dells Paper ana PuZp Company's turbine installation, II mires above Eau OZaire. 

Purpose. Horsepower. 
Paper mill ............................................................................• ......... 1~300 
Pulp mill ........................................................................ ~..... ......•.. 4,918 
Electric light and power ...... ".............................. ............................. 1,600 
Waterworks ................................................................................... 300 

. 8,946 

A view of this plant is shown in Plate XXXVI. 
Chippewa Falls.-In the 14.5 miles between the Dells dam and 

Chippewa Falls no power sites are found, . the river having a nearly 
uniform slope of 1 foot to the mile. At the latter place, however, 
is a wooden dam 800 feet long, with a head of 30 feet, owned by the 
Chippewa Falls Lumber and Boom Company. This dam supplies 
power for a large sawmill and also a plant furnishing the city of 
Chippewa Falls with water and electric light. The dam could be 
made several feet higher, as the local conditions are favorable; but this 
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would interfere with a proposed plant at Paint Creek rapids, 2.5 miletl . 
upstream, to which point the water now backs. The owners have de­
veloped only about 20 feet of head, but this could be increased to the 
full. head of 30 feet by blasting and cleaning out the river to the 
wagon bridge below. The· power and light company leases 1,000 horse­
power, using a head of 29 feet. A view of this Jam is shown in 
Plate XXXVII. 

Fig. 11.~hippewa River at Chippewa Falls. 

Paint Creek:-The next rapids, known by this name, are 2.5 miles 
above the Chippewa Falls dam. A flooding dam 526 feet long, with 
a crest 10.5 feet above low water" was formerly maintained here. A 
dam about 800 f~t 'long, with a head of 14 feet, could be constructed 
at the foot of the rapids at this point. The banks and bed appear to 
be sand, intermingled with large bowlders.. Ston,e for construction 
is abundant and near at hand, and it is likely that a rock foundation 
could be easily obtained. 

Eagle Rapids, 4.5 miles farther upstream, in lot 3, sec. 16, T. 29 
N., R. 8., is a good site for a dam, owned by F. G. & C. A. Stanley. 
of Chippewa Falls. A dam 60 feet long and 20 feet high would 
back the water three-fourths of a mile above the city 
of Chippewa, where O'Neil's Creek enters from the west. One 
mill? above the mouth of O'Neils Creek, in Sec. lU, T. 29 N., R. 8 W., 
is a gorge 700 feet wide, where a 25-footdam would have solid sand­
stone for foundations and abutments and would back the water al­
most to' the foot of Jim Falls, 5 niiles above. Such a dam would be­
velop 5,000 theoretical horsepower.' 



WISCONSIN SURVEY . nULLRTTN XX., PI.. XXXV II . 

DAM AT CHIPPEWA FALLS, WISCONSIN. HIGH WATER. 
Hend , 20 feet. 
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Scale (If feet 

........ ' -'-' -'-' .......;:. o",--!"l _-.e..:,,'O?O 7 

Wino Dam 

~ I 

Fig, 12,-Map of proposed waterpower oev!'1"mnent on tile Chippt'lVa River at 
Davis Falls, Wls, 
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Davis Falls.-Near the small station of Jim Falls, on the Chicago­
and N orthwestern Railwa~, occurs the best opportunit~ for water­
power development on Chippewa River. It is owned b~ W. L. Davis~ 
of Eau Claire. Formerl~ an old flooding dam was located here. The 
river flows over a series of granite ledge~ 1 to 4 feet high, while the 
banks seem to be of the same rock, covered b~ a few feet of sandy 
soil. This power is now under development, a compan~ having pur- . 
chased all the land needed: The proposed dam, 28 feet high, will be 
located at the head of the rapids. It is designed to furnish power 
for a pulp mill near the foot. The total head obtained b~ this plant 
will be 55 feet. Fig. 12 shows the plan of the proposed deveopment. 
Water is to be conducted from the dam b~ a canal extending on the 
left bank for a distance of auout 5,000 feet to high blufls 100 feet 
from tihe river banle The power house will be On the river bank im­
mediately below. The dam will back the water nearly to Brunett 
Falls, 9.5 miles above, and will cover the Colton and Ohevalley 
rapids. 

Burnett Falls.-One of the best powers on Ohippewa River, and 
one most cheaply developed, is found at Burnett Falls (PI. XXXVI), 
located in Sec. 18, T. 31 N., R. 6 W. It belongs to Oarnell University, 
which also owns the adjacent land as well as the water rights. The 
best location for the dam would be about 650 feet above the foot of the 
rapids, where a 35-foolt dam would back the water up to the rapids 
at Holcombe, 5% miles above. The river at the dam site is narrow 
(70 or 80 feet), while the banks are high, granite ledges. A dam 
here would create a large reservoir. It is stated that the plans con­
template a dam 200 feet long. A steel wagon bridge has recently 
been bui1t across the river immediately below the dam site. 

R olcombe Dam.-The next power is at Holcombe, about :3 miles be­
low the mouth of Jump River, where the Ohippewa Falls Lumber and 
Boom Oompany mantains a timber dam, with a head of about 17 foot. 
This is the third dam that has been built here, the oth_ers having been 
washed out by freshets. As the lumber interests are fast declining, 
the present dam is being allowed to decay. For power purposes it 
should be replaced by a more 'substantial structure. The river here 
has a rock bottom, with rather low clay sides, but an 18-foot dam 
could be constructed on the site of the present structure, which, to­
gether with a 15-foot dam at the foot of the rapids just below (some­
times called Little Falls), would develop about all the head at thi& 
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point and would not flo()d any more valuable lands above. T:his would 
back the water above Deertail Creek and furnish considerable 'stor­
age. 

Mouth of Flnmbeau.-Of t'he 14 feet of descent in Chippewa River 
betw'een Holcombe and the mouth of the Flambeau 1.0 feet are con­
centrated in -the first mile below the latter point. It is very likely 
that a dam on this reach would easily develop 15 feet of head. 

It is worthy of note that all the water powers on Chippewa River 
thus far described are reached by one or more railroads. Because of 
their availability many of the above powers are likely t() be tlevelopect 
in the near future. Their importance is emphasized by the follow­
ing statement: Of the 244 feet. descent in the Chippewa between 
Chippewa Falls of the Flambeau, 116 feet are concentrated in 5 falls 
and rapids. Tihe building of 10 dams would economically develop a 
total of 213 feet head in this distance of 43 miles. When fully de­
veloped these powers will rival in impDrtance the extensive develop­
ments on lower Fox 'River between Appleton and Green Bay. 

BRANCHES AND UPPER WATERS. 

Topography and Drainage.-The following statements in regard tA) 

the water powers of upper Chippewa River, not being based on a hy­
drographic survey, are necessarily incomplete. Statements concern­
ing profile, etc., are based on the survey and maps of this region made 
in 1880 by United States engineers in connection with the reservoir 
surveys. Distance and drainage area data are shown in the follow­
ing table: 

Length and drainage area at the upper tributaries at Chippewa River. 

River_ 

West Branc'h of Chippewa ........................ " ................ . 
Eust Brunch of Chippewu .......................................... . 
Court Oreilles ........................................................ . 
Flumbeuu ..................... ' ......................................... . 
Jump ................................................................... . 
Yellow ................................................................. . 
Enu Claire ............................................................ . 
Red Cedar ............................................................. . 

Length (map \ Drainage 
measure. area .. 

M'les I Sq. miles. 

35 
60 
20 

155 
6'; 
6'; 
65 
95 

.4.'0 
278 
176 

1,983 
721 
458 
899 

1,9517 

In the 16.5 miles between the mouth of the Flambeau and Bruce, 
Chippewa River descends only 0.8 foot per mile, but in the 38.5 
miles between Bruce and the confluence of East and West branches. 
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.of the Ohippewa, in Sec. 2, T. 39 N., R. 6 W., the river descends 216 
feet, an average of 5.6 feet per mile. This steep gradient is certain 
to produce many good powers. This reach is, however, devoid of 
railroads except a few logging roads.· One of these undeveloped pow­
ers, called Belilts Falls, is located in Sec. 26, T. 38 N., R. 7 W. Its 
owner, the John Arpin Lumber Oompany, reports that this power i:3 
capable of producing a head of about 30 feet. It is near Radison, on 
the Qhicago, St. Paul, Minneapolis and Omaha Railway. 

East Branch of Chippewa.-Three important rapids occur in East 
Branch of Ohippewa River Between Little Ohief Lake and the con­
fluence of East and West branches, a distance of 2.7 miles, there is a 
descent of 43 feet. Between these points there is a series of rapids, 
"the bed of the river being literally paved with bowlders. The banks 
are from 10 to·20 feet high and the drift a reddish clay." These are 
known as the Goose Eye rapids. Two or three dams could develop a 
head of about 40 feet. 

Above Hunters Lake, in Sees. 22 and 23" T. 40 N.' R. 5 E., occur 
the Snaptail Rapids with an aggregate descent of 43.6 feet. 

Oedar Rapids, the last of importance on this branch, with a de­
scent of 16 feet, are located in Sec. 9, T. 40 N., R. 4 W., and in the 
2 miles above. The total descent between Blaisdell and Bear Lakes is 
about 58 feet" all in a distance of 7.5 miles. Between Bear and Llt­
tleOhief Lakes the banks vary from 4 to 50 feet in height. A log­
ging dam has been maill.tained at the head of the rapids, in Sec. 26, T. 
41 N., R. 4 W., which had a height of 10 feet. Measurements made 
here by United States engineers on June 20 and July 12, 1879, with 
the river respectively 0:6 and 2.1 feet above low-water mark, showed 
a discharge of 381 and 472 second-feet. The river at this point is 
153 feet wide. 

West Branch of Chippewa.-West Branch of the Ohippewa River 
has a drainage area of 480 square miles, or 200 square miles more 
than East Branch, but its descent is considerably less rapid. The 
river has its source in several large lakes at about 1,380 feet above 
sea level. The first undeveloped power is located. about 1.5 miles 
above the confluence of the two branches, in Sec. 34, T. 40 N., R. 6 , 
W.,where the hills approach within 900 feet. The river at, this point 
has a width of 121 feet, and here United States engineers made sur­
veys for a dam with a head of 25.5 feet, which gave a very large re­
servoir area. A 15-foot head could probably. be obtained at reason­
able expense. Four measurements made by United States engineers 
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,on August 6, 1779, at a stage ,only 0.2 fQot abQve lQW water gave it 

mean discharge of 360 second-feet, of 0.75 secQnd-feet per square mile 
,of drainage area. This large low-water run-Qff is d,ouble that esti­
mated f,or this drainage area. The excess may be explained by the 
steadying actiQn ,of the large lakes near the headwaters ,of this river. 

In the 10 miles between MQose and Pakwawang Lakes West Branch 
descends 71.6 feet, including a series ,of rapids with sluggish water 
between. The banks are generally frQm 20 tQ 30 feet high, with clay 
SQil.1 

Court Oreilles River.-CQurt Oreilles River has its SQurce at an 
elevatiQn ,of 1,287 feet in a lake ,of the same name. The grQUp ,of 
lakes fQrmingits headwaters have a total area ,of abQut 16 square miles. 
A dam at this ,outlet WQuld need tQhave a length ,of 260 feet to secure 
a 'head ,of 5 feet, and WQuld store a suWly sufficient t,o deliver 255· 
secQnd-feet f,or ninety days at times of IQW water. The river is frQm 
50 to 60 feet wide, and in the first 3 miles ,of its CQurse is sluggish. 
Thence tQ its mQuth it furnishes a series ,of rapids, with stiH reaches 
between. The mQst impQrtant rfl.pids knQwn as the C,ourt Oreilles, 
are situated within 3 miles frQll1 tbe mQuth ,of the river, which at this 
point flQWS ,over ledges ,of the pre-Cambrian rQcks. The. river is 
crQssed at its middle PQint by the ChicagQ, St. Paul, l\IiIi'ueapQlis and 
Omaha Railway, where the water surface has an elevatiQn of 1,240 
feet. This shows a descent ,of 47 feet in 10 miles between this PQint 
and the lake. The lQwer half ,of the river is reached by the abQve 
railway. Unlike either East Branch, West Branch, ,or any ,other 
neighboring branches ,of the Chippewa, Court Oreilles. River drains 
a regiQn with a very ,open sandy SQil. A measurement made by 
United States engineers, OctQber 25, 1879, at a stage 0.3 fQot abQve 
IQW water, shQwed a discharge at the mQuth ,of Lake CQurt Oreilles ,of 
,only 28 sec,ond-feet frQm a drainage area ,of 114 square miles. It 
seems likely that, because of the character ,of the S,oil, part ,of the 
run-,off escapes undergrQund to the west intQ N amekagQn River. 

Upper Pourers.-Because ,of their present is,olatiQn fr,om railrQads, 
the chief use of dams which have been maintained on the upper head­
waters of Chippewa River would lie in their operatiQn as reservoirs 
tQ improve the powe:rs belQw. Their lQcatiQn is shown in the foll,ow­
ing table: 

1 Rept. Chief Elng. U. S. Army, 1880, p. 1500. 
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Dams on upper waters ot Ohippewa River.l 

No. Location. 

Chippewa River: 

Dime1l5ioDS 2 I Reservoir 

Height. 

I 
Length. I capacity. 

Feet. Cubic feet. Feet. 

Chippewa River: 
1 NW. ~ sec. 28. T . .32 N .• R. 6 W ........ .. 21 625 133.333.001, 
:1 Sec. 22. '£. 33 N .• R. 8 W .................. .. 9 .............. 153.331.001, 
3 Sec. 28. T. 32 N., R. 6 W .................. .. 17 .............. 334.536,000 

'Vest Branch: 
4 SW. ~ SW. 'Ii sec. 3:2. T. 42 N., R. 5 W. 8< 1il3 ................ 
5 Sec. 12. T. 42 N., R. ); W ................. .. *20 *300 ................ 
6 NE. 'Ii SJ<J'. '4 set;. 14, T. 41 N .• R. 6 W. 7 347 430.000.000 
7 Ou tlet to Pokegama Lol{e. NW. 'Ii, NW. 'Ii 

sec. 32. T. 40 N .• rt. 6 W ................ .. 8 108 ................ 
8 Little Chief River. NE. 'Ii NE. 'Ii sec. 26. 

T. 40 N .• R. 7 \V .......................... . 6 142 ................ 
9 East Brnach. NW. 'Ii SE,. 'Ii sec. 26. T. 41 

N .• R. 4 W ............................... .. 10 564 300,000.000 
Thornapple River: 

10 Sec. 10, T. s:5 N., R. 6 W .................. .. *18 *&00 ................ 
11 Sec. 4, '1". 3D N., R. 5 ''1'" .................. .. *lE *400 ................ 
12 Sec, 20. T. 38 N., R. 4 W .................. . *12 *250 .. ' .............. 
13 Sec.4.T.38N .• R4W .................... .. *15 *"250 ................ 
14 Brunnett River. sec. 17. T. 38 N .• It. 5 W .. .. *15 *325 ................ 
15 Torch River, sec. 16. T. 42 N .• R. 4 W ...... .. *201 *300 ................ 

1 Authority: Nos. 1-4 and 6-9, United States engineers;'5 and 10-15. Chippewa Lumber 
and Boom Company. 

2 Dimensions marked with an asterisk (*) were estimated by the owner. The Chip· 
pewa Lumber and Boom Company. 

3 From' report of Chief Engineer, U. S'. Army. 

TRIBUTARIES O:F OHIPPEW A RIVER 

FI~AMBEAU RIVER. 

DRAINAGE AND WATER. POWERS. 

In SIze of drainage area, :Flambeau River ranks first among the 
tributaries of the Ohippewa. Indeed, because of its central loca­
tion in the drainage basin, it might properly be regarded as the pro­
]ongntion of the main stream itself. Regardless o£ its size, how­
ever, its water power must, in large part, ~ontinue for some time 
unused, because of its forested location and its lack of railroad facili­
ties. The settling of this area will soon ju~tify the extension of 
present railroads and the building of new ones. Flambeau River is 
eros sed at Ladysmith by the Minneapolis, St. Paul and Sault Ste. 
Marie Railway, near' its center (at Park Falls) by the Wisconsin 
Oentral Railway, and at its upper headwaters by the Chicago and 
Northwestern Railway. 
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Fig. IS.-Rainfall on the watershed of Flambeau River above Ladys /lllth. Wis. Watershed 2120 square miles. 
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During the past year, the Wisconsin Central Railroad !has com­
pleted its Superior branch from a point near the Black River cross­
ing on its main line, and already the portion between this terminus 
and Ladysmith is in operation. The Chicago, St. Paul, Minneapolis 
and Omaha Railway has also extended its branch eastward from 
Coudary, crossing the Chippewa River and paralleling the Flam­
beau for twenty miles west of Park Fans. 

Between Park Falls and Ladysmith is a reach of 50 miles un­
served by railroad, and yet with no point' at a greater distance than 
15 miles from the present railroads. It is significant that the two 
points with transportation facilities, Ladysmith· and Park Falls, 
have established large paper and pulp mills and other manufactories. 
The unusually steady flow, the soft water and the proximity of almost 
unlimited quantities of pulp wood should make this river a center 
of the paper and pulp industry. Transportation alone is lacking,. 

1'lambeau River ~as its source in 1Ihe largest number of lakes and 
connecting swamps with the greatest aggregate storage capacity of 
any river in the state. This storage capacity has been increased in 
many cases by lumbering dams built at the lake outlets, but as yet 
many opportunities for the storing of surplus water· remain unim­
proved. These lakes lie in the highest portion of the state, at eleva­
tions varying from 1,560 to 1,650 feet or more above the sea. 

In order to point out the power possibilities along the Flambeau 
river a survey was made during 1906 from its mouth to a point 120 
miles above. From the data collected, sheets have been prepared 
showing a profile of the water surface, a plan of the river, contours 
along the bank, and prominent natural 'or ar'eificial features. The 
results o£ this survey have been published on separate sheets and 
may be had on application to the Director of the Geological Sur­
vey. 

The levels taken show that the total fall in the 95 miles below 
Park Falls is 419 feet, or 4.4 feet per mile. In the 63 miles be­
tween Boulder Lake and Park Falls, the river has a fall of 156 feet, 
or only 2.5 feet per mile. 

Following is a profile of the river together with a detailed descrip­
tion of the falls and rapids along the 114 miles covered by the co­
operative state and federal survey. 
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Profi,le_of Flambeau Ri1;er frol1t mouth to Boulder Lake. 

Distance. 

No. Station. 
!------ Elevation 

above b6H 
level. From Between 

mouttt. pOints. 

~I--~---------I----

Miles. Miles. Feet. 

Mouth of river .......................... . 
2 SW. 'Ii sec. 84, T. 84 N., R. 7 W ..... . 
3 Ducomon rapids, NW. 'Ii sec. 23, T. 

0.0 
7.0 

34 N., R; 7 W... ......... .•.. .... ..... 9.85 
4 New dam, foot of rapids ............ W·.5 
5 i>W. 'Ii. sec. 9, T. 34 N., R. 6 W..... 16.9 
6 Ladysmith, below dam ............... 20.4 
7 Ladysmith., above dam ................ 20.4 
8 Backwater Ladysmith dam . .......... 25.4 
9 Yellow Banks Rapids foot ·of..... .... 27.1 

10 Little Falls Rapids ..................... 2'8.6 
11 West line of Sec. 9 T, 35 N, R., 5 W 30.4 
12 SE. corner Sec. 10, T. ,35, N. R., 5 W 82.7 
18 North line Sec. 11, T. 35, N. R., 5 W 88.9 
14 Foot Big Falls, S. line Sec. 35, T. 

36, N. R., 5 W......................... 35.0 
.15 Head of Big Falls .................... 36.1 
16 N. !ine S. 2<5, T. 86, N. R., 5 W 37.4 
17 N. line S. 19, T. 86, N. R., 4 W. 

Uock lsI. Rapids...................... 89.6 
18 'Head of Little Cedar Rapids ........ 41.4 
19 4th Pitch Cedar Rapids; foot of..... 42.7 
20 ard J;>ltch Cedar Rapids; foot of..... 48.7 
21 ?nd Pitch Cedar Rapids; foot of. ..... 44.45 
:!2 1st Pitch Cedar Rapids; head of. .... 45.70 
28 "'orks of Flambeau...................... 48.9 
U Flambeau Falls-head of.............. 50.4 
25 Porcupine Rapids foot of............. 04.0 
26 '{'own line; towns 87 and 38 N........ 00.5 
27 N. line Sec. 16, T. 88, R. 8 W......... 62.0 
28 N line Sec. 3, T. 38, R. :I W........... 65.75 
29 N line Sec. 27, T. 88, R. 8 W ........ ·. 68.3 

. 30 SE. 'Ii, SE. 'Ii, Sec. I, T. 88, R. :I W 72.8 
81 'Barnabee Rapids, foot, S. line S. 17, 

T. 89, R. 2, W......................... 78.00 
32 S. line Sec. 15, T. 9, R. 2 W.......... 81..8 
88 S. line Sec: 7, T. 89, R. 1 W.......... 06.6 
34 Town line-bet T. 39 and 40. ..•••.•••• 91.1 
35 Lower dam-Park Falls, foot of...... 00.6 
36 Lower Dam Park Falls, crest........ 00.6 
87 Wisconsin Central Ry. Bridge, Park 

Falls .................................... 97.0 
38 Below tail·race upper dam Park Falls . 97.2 
89 Upper Dam, Park Falls, crest of.... 97.4 
40 Rapids, foot of, Sec. NW. 'A., S. 88, 

T. 41, R. LID................ ..... ..... 103.1 
41 Rapids, head of, N line S. 28, R. 1 E 106.4 
402 East line Sec. €I, T. 41, N. R., 2 E.. 111.9 
48 R<lplds, head of, town line, towns 

41-42 ........................ ............. 114.5 
44 Manitowish River, junction of Bear 

Creek ..•.•.......•.....••••.•....•....•. 129.5 
14 

7.0 
1,050.0 
1,064.0 

2.25 1,00'0.0 
4.25 1,081.0 
8.41 1,088.4 
8.5 1,099.0 
0.0 1,115.3 
5.0 1,117.0 
1.7 1,128.0 
1.5 1,187.0 
1.8 1,152.0 
2.8 1,163.0 
1.2 1,178.0 

1.1 1,177.8 
1.1 1,209.0 
1.3 '1,217.0 

2.2 1,2813.0 
1.S l,U7.0 
1.3 1,254.0 
1.0 1,263.0 
.75 1,263.0 

1.25 1,279.0 
3.2 1,2'84.0 
1.5 1,298.0 
3.6 1,311.0 
2.5 1,800.0 
5.& 1;336.0 
8.75 1,300.0 
2.55 1,300.0 
4.0 1,8'17.0 

5.75 1,383.0 
8.21> 1,400.0 
5.S 1,419.0 
4.5 1,486.5 
4.5 1,448.5 

1,469.0 

1.40 1,469.9 
0.2 1,4171.8 
0.2 1,486.0 

5.'1' 1,486.0 
2.8 .1,500.5 
6.5 1,5020.0 

2.6 1,646.0 

15.0 1,568.0 

Descent between 
points. 

Total. I Per mile. 

Feet. Feet. 

14.0 2.0 

6;0' 
11.0 
7.4 

10.6 
16.3 
1.7 

11.0 
9.0 

15.0 
11.0 
10.0 

4.8 
32.2 
8.0 

16.0 
14.0 
7.0 
9.0 
5.0 

11.0 
5.0 

14.0 
18.0 
15.0 
10.0 
19.0 
14.0 
8.0 

6.0 
17.0 
19.0 
17.5 
12.0 
20.5 

0.9 
1.9 

14.2 

2.0 
18.5 
13.5 

00.0 

2'2.0 

2.7 
2.6 
2·.2 
8.0 

0.8 
6.4 
0.0 
8.8 
4.8 
8.3 

4.4-

2.9 
6.0 

7.8 
7.7 
5.4 
11.0 
7.0 
9,0 
1.6 
9.3 
3.5 
6.0 
1.9 
5.0 
5.6 
2.0 

1.0 
5.2 
3.6 
4.9 
~.7 

0.7 
9.6 

28.0 

0.3 
8.0 
2.0 

10.0 

1.5 
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Profile oj Flambeau River jrom mouth to Boulder Lake- Continued. 

I j Distance. /1 I Descent between 
Elevation pomts. 

N0'1 Station. I I r above.ea '---1---
I From Between I level. I Per 

_-'----____________ -'-m_ou_t.h_~. ,-p_o_in_ts_._ ~otdl. i mile. 

45 Rest Lake, mouth of, sec. S, T. 42, 
N. R., 5 E..... ........ .... .......... ... 141.5· 

46 IRland Lake, inlet of................... 149.5 
47 Boulder Lake .......................... 159.5 

, Authority: 

W.O 1,587.0 
7.50 1,592.0" 
9.5 1,6'.)5.0 

19.0 
5.() 

33.0 

Numbers 1-43 inclusive, U. S. G. S. and State Cooperative Survey. 
Numbers 44-47 inclusive, U. S. Engineer, U. S. Army, datum uncertain. 

DAM SITES ON THE FLAMBEAU RIVER. 

1.6 
.6 

3.5 

In the stretch of 20 miles between Ladysmith dam and the mouth of 
the Flambeau, the river has a fall of only 49 feet" and, as will be 
seen from the profile, with only a single concentration of fall. 

Dur,ing the past year, a concrete dam, 225 feet long, has been 
erected in Section eighteen, Township thirty-four north, Range six 
wesrt, which develops a head of 18 feet. This dam was constructed 
by the :Menasha Paper Co. This company has installed seven tur­
bines, rated at 3,000 ,horsepower, all used in the manufacture of 
ground wood pulp. No steam power is used. 

About three-quarters of a mile above the mouth of Flambeau River, 
the banks are high enough to allow of a 15' foot dam. 

From the foot of Big Falls to the foot of the Ladysmith dam, a 
distance of 15 miles, the river has a total fall of 79 feet, only 16 feet 
of which have been developed. For nearly the entire distance, the 
river flows between high banks which will allow of two 25 foot dams. 
In this stretch, the river ha~ a width of about 400 feet, the bed of 
the river, and the banks in part, being in the pre-Cambrian rocks. 

Ladysmith Dam.-This is a timber structure, about 350 feet long, 
which develoI?s a head of 16 feet. The owners of this dam, the :Me­
nasha'W ooden 'Ware Company, have installed six 45-inch and one 
35-inch turbines. The power is used to run a paper and pulp mill 
and also for the manu,facture of wooden ware. A view of the dam and 
paper niill is shown in Plate XXXVIII. 

Ladysmith is a towr of about 300 inhabitants. Until recently, the 
town had only one railroad, the Minneapolis, St. Paul and' Sault Ste. 
:Marie, but during '1906 the Wisconsin Central Railroad built 



W1SCONS1N SURVEY. BULLETIN XX., PL. XXXVIII. 

DAM AND PAPER MILL AT .LADYSMITH, WISCONSIN. 
Flambeau River, head 16 feet. 







WISCONSIN SURVEY. BULLETIN XX ., PL. XXX IV. 

Fig. 1. BLACK RIVER AT LOW WATER. KEILLSVILLE. 
(in PreCambrian rocks) 

Fig. 2. LOWER PITCH OF BIG FALLS, FLAMBEAU RIVER. 
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its Ashland branch through the town from a point On the main St. 
Paul divieion near its Black River crossing. This insures good 
transportation facilities. 

Little Falls Power.-A dam could be located in the northeast 
quarter of section thirty, township thirty-five, range five west, a 
few feet above the back water of the .Ladysmith dam, which would 
~levelop a head of about 25 feet. This would require a levee about 
1,000 feet long in the right bank. Such a dam would back up the 
water over the Yellow Banks Rapids and also Little Falls, but would 
not submerge much land. It is estimated that about 4,000 horsepower 
for 24 hours pe-r day would be ,developed for nine months per year. 

Burnt Island RaZJids.-These rapids are located principally in 
Section ele,ven, Township thirty-five, Range four west, but there is 
swift water for two miles below. The banks are sufficiently high in 
the southeaist, quarter, Section eight:, Township thirty-five, Range 
five west" to allow a dam to be here constructed with a head of 2f) 
feet. This would include the Burnt Island Rapids and back the 
water near'y to the foot of Big Falls. Between the foot of Big 
Falls and the forks of the Flambeau, a distance of 14.5 miles, the' 
river has a fall of 106 feet, or 7.3 f~et per mile .. 

Big Falls Rapids.-These rapids include by far the most impor~ 
tant concentrat:~on of fall on the river. They are located principally 
in Section thirty-five, Township thirtycsix, Range five west, and ex­
tend from the south line of above section to a short distance above its 
northern boundary. In this stretch the river flows between high rock 
banks and with but little over half its normal width. A head of 
about 55 feet could be secured by a 20 foot dam at the head of Big 
Falls in connection with a long canal. This would back up the water 
to' about the north line of Section nineteen, Township thirty-six 
north, Range four west. A branch logging road from the St. Paul, 
Minneapolis and Sault Ste. :Marie Railroad extends to a point near 
this dam site. A view of the lower pitch of this rapids is shown in 
Plate XXXIV. 

Little Cedar Rapids.-A 20-foot dam near the west line of Sec­
tion eighteen, Township thirty-six north, Range four west would back 
up the water to a point near the foot of the fourth pitch of Cedar 
Rapids in the southeast quarter of section five. 

Cedar Rapids.-These rapids comprise four pitches about a mile 
apart and aggregating twenty-five feet in all. This head could be 
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. developed by a dam located near the line between sections five and 
eight. In the three miles between the upper pitch of Oedar Rapids 
and the :Forks of the Flambeau, the river has a fall of only four feet. 

Forks of the Flambeau.-Near the center of Section thirty-one 
Township thirty-seven, Range three east" are located the Forks of 
the Flambeau. Above this point, the two river valleys are decidedly 
smaller and strangely divergent in course. About 1,000 feet b~ 

'low the forks, the banks are sufficiently high to develop a head of at 
least 20 feet. Such a dam would back the water in Dore Flambean 
to the southeast corner of section thirty-three, a distance of about 
four miles~ and in Flambeau River the same distance, covering 
Flambeau Rapids a:r~d all three pitches of Wannigan Rapids. The 
drainage area of this dam site is 1,760 square Illiles, or little less 
than at Ladysmith. 

Between the forks of the Flam'oeau and the Wisconsin Oentral 
Railway bridge at Park Falls, a distance of 47 miles, the river has 
a fall of 186 feet, or 4 feet per mile. The total fall in the lower 
half of this stretch is the same as in the upper half, but the lower half 
has more concentrations. 

Porcupine llapidll.-Between the north line of Section thirteen, 
Township thirty-seven, Range four west, a distance of nine miles, the 
river falls only 24 feet, but nearly 20 feet of this could be developed 
by a dam located near the north line of section thirteen. Porcupine 
Rapids include a fall of five feet in a distan~e of 1,000 feet and 
are located in the southwest quarter of Section seven, Township thirty­
eight north, Range three west. This power would have a relatively 
large pondage. 

Sec. 9, T. 38 N., R. 3 W.-In the southwest quarter of this section, 
a head of between 15 and 20 feet, could be deve~oped. Fifteen feet 
head would develop all the remaining fall in township thirty-eight. 
In the next 12.5 miles above the town line between toWns thirty-eight 
and thirty-nine, the river makes a big bend of 360 degrees, the entire 
distance being devoid of quick water. 

Barnabee Rapids.-These are located in Sections sixteen and 
seventeen, Township thirty-nine, Range three west, but quick water 
extends up the river for two miles or more. A head of 15 to 20 feet 
(~ou1d be easily developed by a dam near the foot of Barnabee Rapids. 
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LOWER PAPER MILL DAM AT PARKe FALLS. WISCONSIN. 
F1a,mbeau River , JG feet head. 
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The remaining 40 feet of fall below the lower dam at Park FaJls 
could be developed in one or two dams at several points, as the banks 
are frequently high on both sides. 

Park Falls Powers.-The drainage area of Flambeau River above 
Park Falls is 760 square· criles, but this includes the lake region 
with its numerous storage reservoirs. The latter give an unusually 
steady flow to the river, an effect which could be greatly increased 
by the building of more and higher dams at the outlet of the lakes. 

In a state of nature, the river has a fall of about 34 feet, between 
a point one-haH mile above the Wisconsin Central bridge and a point 
1.5 miles below it. This fall has been improved by two dams at the 
extreme ends of the above stretch of river, both belonging to the 
Flambeau Paper Company. 

TiLe lower darn is a rock filled timber dam which develops a head 
of 16 feet. The company have installed turbines rated at 1,100 
horsepower. This dam could increase its head to 25 feet by relocat­
ing the dam about a mile below its present site, thereby improving 
what are known as Potato Rapids. The present dam ba.cks the 
water to the railroad bridge. A view of this dam is shown in Plate 
XXXIX. 

The uppe~ darn is an old timber dam, at present in a very poor 
state of repair. This dam has at present an average head of 16 feet. 
The Flambeau Paper Company have a modern plant and have in­
stalled 18 turbines rated at 1,300 horsepower. 

This dam site is an excellent one, and as the banks are high on both 
sides, could have its present head increa;:;ed from 25 to 30 feet without 
much flooding. At the present time, this dam backs the water to 
the northwest qua.rter of Section thirty-three, Township forty-one 
north, Range one east, a distance of 5.5 miles. 

Between th8 mouth of Turtle River and the back water of the 
upper dam, a distan~e of 11.5 miles, the river has a fall of 60 feet, 
largely concentrated in two places, viz. : 

Schultz Rapids.-These rapids are located in Sections thirty-three 
and twenty-eight, Township fortyc·one north, Range one east. They 
consist of two pitches separated by ·about a quarter of a mile of slow 
water ~ The upper pitch of seven feet is located in section twenty­
eight, while the lower pitch of 10 feet is' located in section thirty­
three. In the northwest quarter of section thirty-three, the banks 
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are high enough to develop a head of at least 30 feet. Such a dam 
would back the water to the east line of Section six, Township forty­
one north, Hange two east. 

Island Rapids.-These rapids include a fall of about 22 feet, 
mostly located in SediOI' four, Township forty-one north, Range 
two east. A good site for a dam is near the east and west quarter 
line in Section five, Township forty-one north, Range two east. A 
25 foot dam would develop all the fall to the mouth of the Turtle 
River.. This is as far as the present survey of Flambeau River ex­
tended. From levels taken by the United States Engineers, 25 
years ago, the fall in the 35 miles above the mouth of the Turtle 
River is seen to be only 51 feet, or 1.4 feet per mile. 

Rainfall and Run-off.-r~ike all the northern rivers of the state the 
minimum flow of Flambeau River occurs.' in severe midwinter 
weat:her or during very dry summers in the months of July and 
August. At the present there are not sufficient disch~rge dat,a cov­
ering periqds when the river is frozen to construct an accurate rating 
curve for such periods. Because of the extensive forests and the nu­
merous lakes and swamps, an ordinary flow of 0.8 second-foot per 
square mile of drainage area would seem conservative. By the 
proper regulation of present dams at the he&dwaters it is likely that 
this discharge could be considerabLy increased. 

In February, 1903, the United States Geological Survey estab­
lished an observing station at the Ladysmith dam, and has taken 
daily gage readings since. Discharge measurements are taken by 
'current meters and are being continued so that in time an accurate 
estimate of the river's discharge will be available. Thelollowing 
tables give 'such daily observations: discharge measurements and com­
putations as have become available since the establishment of the 

. station, and also a record of rainfall for the corresponding period: 
In 1906 a dam was built a few miles below Lady,;mith which backs 

water at certain times on the gage. The Ladysmith station has ac­
cordingly been abandoned. 
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Discharge measurements of Flambeau River near Ladysmith, Wis., tor 1903, 
19/J~, 1905 and 1906. 

Date. 

1903. 
February 13' ••.•.• 
March 192 ........ . 
April 8 ........... .. 
May 6 ............. . 
.TIme 16 ............ . 
July 11 ............ . 
Aljgust 21. ........ . 
September 10; .... . 
October 23 ....... .. 

. 1~. 
.May 16 ........... .. 
June 3 ............ .. 
August 29 ......... . 
September ,00 •••••• 
October 12 ......... 

1905. 
April B ............ . 
May 23 ........•.... 
June 14 ........... .. 
July 12 ........... .. 
August 12 ........ .. 
September 23 .... .. 

1906. 
January 26 ........ . 
April 16 .......... .. 

~ Frozen. 
2 Log jam below. 

Hydrographer .. Width. 

Feet. 
L. R. Stockman ...... .. 3'!5 

do .................. .. 366 
rio ................... . 349 
do .................. .. 36'1 
do .................. .. 342. 
rio .................. .. 342 
do ................... . 342 

E. C. Murphy ......... .. 364 
L,: R. Stockman ........ .. 348 

E. Jolinson, jr ......... .. 350 
...... do ................... . 350 
...... do .................. .. 349 
...... do .................. .. S43 
F. W. Hanna ........... .. 364 

S. K. Clapp ............. . 129 
...... do ................... . ~57 
1\1. S. Brennan ...... .. 354 

...... do ................... . 35.~ 

...... do .................. .. 345 
F. W. Hanna ......... .. 3i',') 

M. S. Br·ennan ...... .. 
Horton and Brennan .. . 

Area of Mean Gage ! Dis· 
~action. <eiocity. height. charge. 

--- ----I-Square Feet per Second· 
feet. second. Feet. feet. 

472 1.64 16.20 773 
1,871 1.77 18.95 3,312 
l,i!30 ~.80 17.40 3,7~ 
1,927 3.70 IB.97 7,113 

703 1.91 16.00 1,345 
1,430 2.95 18.10 4,222 

995 2.69 16.85 2,681 
1.579 3.36 18.05 5,303 
l.ffl 3.07 17.21 3,899 

1,333 1'.15 17.88 4,203 
1,448 \l.99 17.45 4,3'2-1 

733 2.07 '.6.00 1.517 
702 2.21 16.01 1.554 

1.653 3.37 18.58 5.588 

1.537 3.49 18.27 5,3ISf' 
1.292 2.69 17.60 3,474 
1,232 . ~.67 17.3.; 3,288 
1,01.5 2.54 16.80 2,576 

6231 1.84 15.66 1,144 
1.404 3:.02 17.75 4,200 

34£ 501 1613 '682 
380 21,000 ,00.74 10,800 

1 Entirely frozen m·er. Gage height to bottom of ice, 15.33 feet; thickness of ice 
"aried from 0.8 tD 0.5 foot below 'ice surface. The- discharge was about 40 per cent 
of the open-channel rating at gage height 16.13 feet. 

Mean dai.ly gage height, in feet of F~ambeau River near Ladysmith, Wis., 
February 15, 1903, to December 31, 1906. 

Day. ! Feb. I Mar.! Apr. ! May.! June.! July. I Aug. !sePI·1 Oct. I Nov. I Dec. 

1903. 
1. ........ ........ 16.15 17.00 18.30 19.80 15.65 . ....... 17.00 17.20 16.00 1".90 
:IJ ......... ........ 16.60 16.80 18.40 19.65 16.15 . ....... HI.70 17.30 16.25 15.75 
3 ......... ........ 16.50 16.00 18.60 18.95 17.~5 . ....... 16.80 17.60 15.85 15.95 
4 ......... ........ 16.10 16.90 19.05 18.m 18.10 . ....... 16.30 19.65 15.~5 15.m 
5 ......... ........ 16.30 17.05 19.10 18.10 18.00 . ....... 16.80 19.70 15.8.5 15.80 
6 ......... ........ 16.50 16.40 19.10 17.55 19.05 . ....... 16.90 19.3.5 J5.8.5 15.80 
7 ......... ....... ,. 16.60 16.90 19.10 17.55 19.210 . ....... 16.90 19.25 15.9() 16.95 
8 ......... ........ 16.10 17.45 18.80 17.30 18.85 . ....... 17.30 19.Z5 15. Iii; 1.1.80 
9 ......... ........ 16.50 17.35 lS:70 16.95 18.70 . ....... 18.20 19.30 15.70 14.70 

10 ......... ........ 16.50 17.25 17.95 16.6) 18.60 18.20 IS.2\) 19.35 13.85 16.50 
11.; .... : .. ........ 16.05 17.26 18.25 16'.75 18.75 18.00 18.00 18.95 16.00 16.3.5 
12 ......... ........ 16.45 17.30 18.81() 16.80 18.55 17.W 18.40 18.65 15.85 16.30 
13 ......... ........ 16.35 17.25 19.55 16.30 18.30 17.30 19.00 18.45 15.85 . 16.50 
14 ......... ........ 16.35 17.50 19.80 16.15 17.&.; 17.70 19.30 18.25 15.80 16.45 
15 ....... :. 16.00 16.60 17.40 19.65 16.35 17.70 17.50 2\).40 17.00 1,5.80 16.55 
16 ......... 16.10 16.15 17.20 19.55 16.50 -17.65 17.30 201.50 17.81i 15.75 16.35 
17 ......... 16.05 16.20 16.95 19.40 16.05 17.60 17.30 20.50 17.80 15.80 16.40 
18· ......... 16.00 16.30 17.00 19.45 16.05 17.35 17.20 2\).30 17.50 15.00 16.70 
19 ......... 15.90 18.25 16.00 19'.05 15.35 17.35 17.00 20.00 17.35 15.50 16.60 
20 ......... 16.00 20.35 16.35 19'.20 15.8\) 17.20 17.00 19.70 17.25 15.50 16.m' 
21. ........ 15.90 19.30 16.00 19.25· 15.85 17.15 17.10 19.30 17.25 15.45 16.00' 
221 ......... 16.05 18.50 16.65· IS.85 15.915 16.70 ltl.90 18.00 17'.15 15./1i5 16.m' 
23 ......... 16.00 18.45 16.&5 19.15 H).6~ 16.70 16.70 18.50 17.05 15.40 16.66 
24 ......... 16.25 17.30 17.30 18.90 15.90 16.70 16.80 1!l.2O 17.00 15.65 17.00 
25 ......... HI. 00 17.60 17.30 19.00 15.00 16.80 17.10 18.00 16.80. 15.45 16.69 
26 ......... lil.95 17.2'5 17.25 19.55 15.85 (1) 16.80 17.70 17.00 15.55 16.00 
'.!T •.••... •. 16.40 17:00 17.15 20.00 1'i.6I'1· (1) 17.00 17.85 16.80 15.8; 16.50 
28· ......... 16.25 11.1/1 17.20 21.45 15.70 (1) 16.00 17.50 16.51; 15.80 16.10 
29 ......... ....... 1T.W 17.40 2'1.45 15.9, (1) 16.80 17.30 16.65 15.80 16.80 
30 ......... ....... 16.75 18.45 21.20 15.8ll (1 ) 16.70 17.20 16.05 15.&5 16.80 
31. ........ ....... 16.60 ........ 21.45 . ....... (1) lo.8\) . ....... 16.20 . ....... 16.70 . 

1 Chain gage stolen. 
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Meanuaily gage height, in teet, ot Flambeau River near Lauysmith, Wis., 
February 15, 1903, to December 31, 1906-Continued. 

------c-----c----,-- ,----~--~--

Day. r Jan.' r Feb.' r Mar"j APr.,) May·IJune.) July. I AUg.j Sept I oct.j Nov. I Dec. 

1904. 
1. ......... 16.75 16.75 17.00 16.00 18.70 17.50 17.58 15.15 16.25 (5) 17.25 15.65 
2 .......... 16.95 16.75 17.05 17.20 18.55 17.4Q 17.77 15.40 16.30 (5) 17.30 15.05 
3 .......... 16.75 16.10 17.00 16.30 18.60 17.42 17.70 (6) 16.38 (5) 17.20 15.95 
4 .......... 16.85 16.30 17.05 16.00 18.35 17.43' 19.00 (0) 17.78 (5) 16.90 14.50 
5 .......... 17.00 10.00 17.15 16.85 18.45 18.00 18.82 lli.60 17.65 16.05 16.70 15.lli 
6 .......... 16.50 16.70 16.95 16.30 18.60 18.02 18.88 15.72 17 .. 20 16.05 16.30 15.30 
7 ......... 16.50 16.00 16.00 17.10 18.60 18.25 18.71'; lli.13 17.28 16.10 16.30 14.87 
S ......... 16.65 16.75 17.15 17.25 lEI. 85 18.m 18.75 15.40 17.00 16.10 16.20 lli.78 
9 .......... 16.65 16.75 16.00 17.05 19.20 17.90 18.05 l11.Til 17.00 17.05 16.17 15.57 

10 .......... 16.70 16.!l5 17.50 17.00 19.1li 17.22 17.95 15.00 16.00 18.70 16.lli 15.55 
1. ......... 10.60 16.70 17.40 17.10 18.00 17.10 1:7.70 15.85 10.4Q 18.65 16.05 15.25 

12 .......... 16.55 16.95 17.05 17.10 18.30 17.25 17.25 16.00 16.32 11:1.60 15.55 15.77 
13 .......... 1 16.50 17.00 17.30 17.15 18.35 17.15 16.40 lli.90 16.45 18.50 15.60 15'.55 
14 .......... 16.70 16.70 17.20 17.05 18.15 17.12 16.30 15.90 16.30 18.43 15.45 15.30 
15 ........... 16.70 16.00 17.20 17.25 18.01 16.60 16.12 15.85 16.15 18.30 15.82 lli.35 
16 .......... 16.75 16.95 17.00 17.20 17.95 16.55 16.16 16.02 16.05 17.85 15.28 15.45 
17 .......... 16.60 16.00 17.15 17.10 18.01 16.35 16.00 15.90 16.05 17.20 15.55 15.36 
18 .......... 16.00 17.10 17.20 17.05 18.00J 16.25 16.00 15.85 16.13 16.95 15.72 15.30 
W .......... 16.65 16.00 17.15 17.00 18.00 16.32 15.60 15.95 16.15 17.15 15:;0 1S.50 
20 .......... 16.30 16.95 17.05 16.85 17.05 lli.OO lli.oo 1;;.75 16.00 17.25 15.00 15.57 
21. ........ 16.75 17.55 17.05 16.85 17.03 15.88 15.95 16.00 16.00 17.00 lli.45 15.70 
2'1 .......... 16.75 16.90 17.15 16.65 17.01 16.15 15.85 16.20 1:5.90 17.ffi 15.82 15.72 
28 .......... 16.7'5 17.00 16.85 17.20 17.0!I 15.95 15.80 10.3; 15.95 17.75 15.27 15.68 
2'4 .......... 

1 

16.65 16.00 17.15 17.20 17.00 16.35 lli.70 16.45 lli.95 17.75 15.55 15.00 
25 .......... 16.70 17.00 16.95 18.00 18.40 16.55 15.85 16.65 16.40 17.85 15.72 lli.65 
26 .......... 16.70 16.90 16.G;; 18.40 19.00 16.70 16.1.5 16.45 16.40 17.75 15.70 15.70 
27 .......... 16.45 17.00 16.95 18.45 19.40 16.95 16.76 16.45 16.40 17.6; 15.55 16.10 
28 .......... \ 16.65 16.95 17.15 18.00 19.30 17.05 16.75 16.20 16.45 17.55 15.40 15.75 
29 .......... 16.00 16.95 17.05 18.50 18.80 17.05 15.70 16.10 16.40 17.65 l4.95 15.a> 
30 .......... 16.75 ....... 16.45 18.90 18.40 17.20 lli.25 16,.27 16.·lb 17.70 15.55 16.30 
31 .......... 1 16.65 ....... 17.20 ....... 17.00 ....... 15.55 16.15 ....... 17.22 . ...... 16.40 

2 Frozen from January 1 to March 30, when ice begins to break. Ice varIed from 6 
to 18 inches in thickness. 

3 Ice conditions Mareh 31 to about April lOc. 
• Ice conditions during December. 
5 Weight gone. 
o Key lost; no gage height taken on August 3 and 4. 

Day. I J&o,/ Feb. JMar.j APr.) May.j June. I July. j Au". j Sept. j oct.l~j Dee. 
-------

1905. 
1 ............. (1) " .. ~ '-' . ....... 18.80 16-.8 17.40 17.70 15.SO 
2 ............. ...... ....... . ...... 18.40 16.8 16.2') 17.60 15.90 
3 ............. ...... ....... ....... 19.00 16.8 16.40 17.50 15.30 
4 ............ ...... 16.4 16.30 19.20 17.0 16.80 17.60 lli.70 
5 ............. ...... ....... ....... 18.00 17.3 1'7.00 18.00 lli.7;' 
6 ............. ...... ....... . ...... 18.40 17.6 18.70 19.00 15.35 
7 ............. 16.3 ....... ....... 18.40 17.6 19.60 19.20 15.3S 
8 ............. ...... ....... ....... 18.20 17.4 19.30 18.SO lli.30 
9 ............. ...... ....... ....... 18.10 17.1 18.90 18.50 1'5.00 

10 ............. ...... ....... ....... 17.80 17.4 18.70 18.20 15.30 
11 ............. ...... 16'.5 16.00 17.40 17.5 18.60 17.40 15.40 
12 ............. ...... ....... ....... 17.20 17.8 18.60 17.00 15.55 
13 ............. ...... ....... .......... 17.20 17.8 17.00 17.00 lli.4O 
14 ............. 16.6 .......... ....... IS. 20 18.0 17.5O 17.00 15.32 
15 ............. ...... ....... ....... 18.10 18.3 17.60 16.70 lli.45 
16 ............. ...... ....... ....... 17.60 18.2 17.70 16.00 16.60 
17 ............. ...... ....... ....... 17.20 1'1.4 18.00 16.35 15.?l6 
18 ............. ..... 1tl.7 16.90 16.55 18.6 19.70 16.35 15.00 
19 ............. ...... ....... ....... 16.55 18.6 19.60 16.40 Itl.a> 
<0 ............. ...... ....... ....... 16.4;; 18.4 19.40 16.15 16.90 
2'l ............. 16.7 ....... ....... 16.55 IS.V 19.10 16.10 17.10 
22 ............. ...... ........ .. .. ~ ... 17.00 18.0 18.00 16.20 16.90 
<3 ............. ...... ....... ....... 16.30 17.4 18.60 15.90 16.60 
24 ............. ...... 11>.SO 16.3.9 18.0 18.40 15.00 16.45 
25 ............. ...... 16.6 16.4..~ 16.15 17.6 18.00 1.5:00 16.00 

16.00' 16.55 16.40 16.15, 
16.60 16.5.0; 16.25 lli.90 
16.90 16.85 16.1S lli.S5 
17.00 16.~!5 lo.th It).~~ 

17.00 16.20 16.20 1595 
16.90 16.lli 16.15 16.10 
16.60 15.80 16.20 16.45 
16.70 15.95 16.15 16.15 
16.50 15.80 16.05 16.25 
16.40 15.95 15.,,5 JH.it5 
16.20 15.55 16.05 lli.OO 
16.20 16.20 16.30 15.SO 
16.25 16.15 16.30 15.90 
16.2.'i 16.10 16.20 15.70 
16.45 16.40 16.10 15.70 
16.80 16.75 16.25 16.20 
17.10 16.75 16.05 16.40 
17.05 17.00 LS.OO 15.70 
17.70 17.65 lli.90 15.95 
17.80 17.20 15.85 15.45 
l.~.;~t) 17.6> 15.90 15.65 
18.40 17.35 15.70 15.00 
17.80 17.45 15.75 15.65 
17.00 17.80 15.60 15.70 
17.30 17.10 16.00 16.75 

26 ............. ...... ....... 16.3;; 16.05 17.4 18.00 15.75 16.m 
27 ............. ...... ....... 16.25 17.40 17.2 18.00 15.80 16.25 
28 ............. 16.6 ...... ~. 17.10 17.40 18.0 17.70 15.80 16.8tl 
29 ............. ...... ....... 17.00 17.00 117.8 17.70 15.'76 17.00 
30 ............. ...... ....... 18.20 16.8() 17./\ 17.70 15.70 17.20 
31 ............. ...... ....... 18.60 ....... 17.4 ....... 15.00 17.00 

17.20 16.S.'i 16.60 16.10 
16.80 16.85 16.10 15.60 
16.80 16.30 16.00 16.00 
16.70 16.70 16.15 15.90 
16.20 16.65 15.90 16.15 

16.30 16.10 
-----------

1 River frozen entirely across January 1 to March 23. M-al"ch 11-213 there was water 
on-the'ice;" "Gage iTeigthsllre to waoter surface in a hole in the ice. The following com~ 
parative readings were also made: 
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Daily gagf! height, in feet, 0,. FlI.mbeau River near Ladysmith. Wis., 
for 1906. 

Day. , Jan.! Feb., Mar. I Apr. j May. June. JUlY., Aug. [~ePt.1 oct., Nuv.IDec. 
~-

,---.~-

1900. 
1 ........... 16.72 ....... ....... 16.00 17.82 17.35 16.00 15.20 16.15 16.15 20.25 19.55 
2 ........... 16.00 . ...... ....... 16.92 18.05 17.&1 16.92: 15.75 16.25 15.7Q :20.25 19.00 
3 ........... 16.!!5 . ...... ....... 17.00 17.65 11.15 17.10 10.20 16.12 15.80 20.30 . ...... 
4 ........... 17.35 16.80 17.10 17.85 18.30 16.90 16.80 15.2'5 16.10 15.40 20.50 . ...... 
5 ........... 16.65 . ...... ....... 18.15 18.00 16.82 16.82 15.70 16.05 16.00 20.10 . ...... 
6 ........... 17.10 ....... ....... 18.20. 1:8.55 17.15 16.20 17.1'5 16.10 15.20 20.55 . ...... 
7 ........... ....... ....... ....... 18.05 18.2" 17.78 16.35 17.:ro 16.35 15.80 21),05 . ...... 
8 ........... ....... ....... ....... 17.45 17.78 18.Z5 16.10 1tl.B5 15.50 14.90 11).55 . ...... 
9 ........... ....... ....... ....... 18.15 17.00 17.90 16.35 16.&1 15.55 15.75 19.40 . ...... 

10 ........... ....... ....... ....... 18.38 17.40 18.20 16.~ 16./10 15.70 15.85 m.90 . ...... 
11 ........... ....... 17.10 15.60 18.80 T7.18 17.72 16.40 16.35 15.00 15.72 19.85 . ...... 
12 ........... ....... ....... ....... 19.05 17.10 17.45 16.52 16.20 15.65 lJ5.7Q 17.05 . ...... 
13 ........... ....... ....... . ...... 19.65 17.10 17.40 16.60 16.15 16.65 15.7\) 15.45 . ...... 
14 ........... 16.70 . ...... ....... 20.50 17.02 16.85 16.35 16.00 17.lr~ 16.65 16.35 . ...... 
15 ........... ....... ....... ....... 20.72 17.25 16.80 16.00 16.0a 17.1'5 16.60 16.50 . ...... 

16 ........... ....... ....... ....... 20.65 17.00 16.65 16.40 15.80 17.08 15.75 16.70 ....... 
17 ........... ....... ....... 17.10 20.48 17.50 16.55 16.30 15.00 17.10 15.65 16.75 . ...... 
18 ........... ....... ....... ....... 20.35 16.68 16.30 16.20 15.7Q 17.12 17.05 16.7\) . ...... 
1P ........... ....... 17.00 . ...... 20.40 16.68 16.10 16.10 15.35 17.10 '18.50 17.00 . ...... 
20 ........... ....... ...... ' . ....... 20.40 16.85 16.10 l5.95 15.00 16.73 19.75 16.00 . ...... 
21 ........... 16.00 . ...... ....... 20.40 16.65 16.32 16.60 16.45 16.281 19.65 16.&1 . ...... 
22 ........... ....... ....... ....... 20.10 16.90 It1.60 15.88 16.75 17.02 19.7\) 16.55 ....... 
23 ........... ....... ....... . ...... 19.75 161.95 16.50 15.75 16.80 17.0& 19.5 18.05 . ...... 
24 ........... ....... ....... ....... 19.45 17.32 16.75 15.68 17.00 1:6. III 19.75 19.&1 ....... 
25 ........... ....... 17.4 16.00 19.00 17.32 16.58 16.00 16.65 16.65 20.20 19.35 ....... 
26 ........... ....... ....... . ...... 18.7\) 17.50 16.00 15.56 17.05 16.58 214.40 19.30 ....... 
27 ........... ....... ....... ....... 18.45 17.9:1 16.62 16.7\) 16.55 16.25 20.50 111.45 ....... 
28 ........... 10.7l) ........ ....... 18.05 17.7Q 16.50 15.65 16.45 1:6.40 20.45 19.45 . ...... 
20 ........... ....... ....... ....... 18.05 17.318 16.82 15.75 16.35 HI.2O 20.20 19.,50 . ...... 
30 ........... ....... ....... . ...... l7.90 17.80 17.40 15.55 16.20 16.55 20.50 19.55 . ...... 
31. ........... ....... ....... ....... . ...... 17.50 ....... 15.00 16.50 . ...... 20.40 ....... ....... 

1 October 18 a dam below the station was closed, raising the water at the section. 
Note.-Rim frozen January 6 to April 4, approximately; also December 3 to 31. Dur­

ing January the average ice thickness was about 1 foot, while during February and 
March it was 1.6 feet. 

Daily gage height, in teet, of Flambeau River near Ladysmitn, Wis., tor 1906. 

Date. 

January 7 ................................................. . 
January 14 ................................................ . 
January m ................................................ . 
January 28 ................................................ . 
Ft)bruary 4 ............................................... . 
February 11 ............................................... . 
February 11 ............................................... . 

~~~~~arr. .. ~:: ::: :::::: ::::::::::::: :::::::::::::: :::::: :::! 

Water 
surface. 

Fpet. 
16.3 
16.6 
16.7 
16.6 
16..1 
16.5 
16.7 
16.6 
16.8 

Top of 
ice. 

Feet. 
16.4 
16.8 
16.9 
16.9 
16.9 
1{;.'1) 
17 .1 
1(J.9 
17.8 

Thickness. 

Feet. 
0.7 
1.3 
1.4 
1.5 
1.7 
1.7 
2.0 
1.8 
1.8 
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Rating table tor Flambeau River near Lad!ysmith Wis., trom March 19, 1903, 
to December 1, 1903.1 . 
Discharge. I Gage 

Discharge. Gage Gage Discharge. ' Gage Di~charge. height. height. height. ,height. 

Feet. Second·/t Fe-t. secund'ft.1 Feet. Second·/t. Feet. Seco>ld·/eet. 

15.0 630 16.3 1,765 17.6 4,280 18.8 6,000 
15.1 565 16.4 1,92'5 17.7 4,500 18.9 7,140 
15.2 600 16.5 2,085 17.8 4,7'20 19.0 7,360 
15.3 005 16.6 2,245 17.9 4,9.10 19.2 7,800 
15.4 745 16.7 2,405 18.0 5,100 1:9.4 8,240 
lb.5 8% 16.8 2,5'75 18.1 5,38Q1 19.6 8,630 
15.6 915 16.9 2,755 18.2 5,600 1:9.8 9,100 
15.7 1,010 17.0 2,!!I:lO 18.3 5,820 20.0 9,560 
15.8 1.110 17.1 3,180 18.4 6,040 20.2 10,()!'J() 
15.9 1,2:/0 17.2 3,400 18.5 6,260 20.4 10,440 
16.0 1,(f4{) 17.3 a,ll2\) 18.6 6,480 20.6 10,88) 
16.1 1,465 17.4 3,840 18.7 6,700 21.0 11,:60 
16.2 1,610 17.5 4,COO 

1 Made from measurements between gage heights 16 and 18.95 feet. Curve above and 
below those points is approximate. To be used only for open river. 

Rating table tor Flambeau River near Ladysmith, Wis., trom January 1. 1904, 
to December 31, 1904. 

Gage 
Discharge. Ga1e Discharge. 

G8ge 
Discharge. height. heig t. height. 

Gage 
Discharge. height. 

Feet. Second-Jt. 'Feet. S~eond-ft. Feet. Secofld-ft. Feet. Second-feet. 

15.0 5IJ1' 16'.0 1,399 17.0 2,841 18.4 5,291 
15.1 500 16.1 1,542 17.1 2,990 18.6 5,704 
15.2 637 16.2 1,686 17.2 3,143 18.e 6,120 
15.3 690 16.3 1,830 17.3 3,300 19./) 6,539 
15.4 755 11:1.4 1,974 17.4 3,461 19.2 6,959 
15.5 S32 16.5 2,,118 17.5 3,1:126 19.4 7,379 
15.6 001 16.6 2,2100 1VI 3,795 19.6 7,799 
15.1 1,0'22 11l.7 2,406 17.8 4,145 19.8 8,219 
15.8 1,135 16.8 '2,~50 18.0 4,511 20.0 8,639 
15.9, 1,000 16.9 2,695 18.2 4,8!13 

Rating table tor Flambeau River near Ladysmith. Wis., from January 1 to 
December 31, 1905. 

Galll'A 
I 

Ga~e \ Do,,·-.11 Galle Discharge. I Galle 
height. I Discharge. h~ight. height. height.; Discharge. 

I 

Feet. 
I Feet. Second'ft I Fe-t. Second-ft. I Feet. Second-ft. I Seconrl·ft 

15.00 600 16.2Q' 1,735 17.40 3,510 18.50 5,770 
15.10 670 16.30 1,855 17.50 3,700 18.00 5,9.50 
15.20 745 16.40 1,981 17.00 3,800 18.70 6,100 
15.30 825 16.50 2,110 17.70 4,000 18.80 6,400 
15.40 910 16.00 2,245 17.80 4,300 18.90 6,610 
15.50 1,000 16.70 21,3..'1) 17.90 4,510 19.00 6,820, 
1<;.60 1,090 HI.SO 2,500 19.00 4,72\) 19.00 7,210 
15.10 1,185 16.00 2,680 18.10 4,930 llUI) 7,630 
1:5. SO 1,285 17.00 2,8!!5 18.20 5,140 19.60 8,1'10 
15.00 1,300 17.10 2,ll\I~ 18.30 5,350 19.5O 8,560 
16.00 I,FOO 17.20 3,100 18.40 5,560 20.00 9,000 
HI.10 1,615 I 17.30 8,330 

The nbove table is apnliC'llble (}nly for open-channel conditions. It is based on dis­
charge measurements made during l.OC(lLOO5. It is not very well defined. 
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:Rating table tor Flambeau River near Ladysmith, Wis., trom January 1, 1906, 
to October 17, 1906. 

Gage IDiSCha~ge. Gage . 
~ Gar. Discharge. Galle 

heill:ht. h~ight. Discharge. heig t. height. Discharge. 

Feet. I Second·ft. Feet. Second·ft. Feet. Second·ft. Feet. Second·ft. 
14.90 535 16.20 1,735 17.00 3,700 19.40 7,710 
1'5.00 600 16.30 1,800 17.00 3,~ 19.60 8,170 
15.10 670 16.40 1,980 17.70 4,090 19.80 8,6130 
15.110 746 ,16.00 2,110 1T.8Q 4,300 20.00 9,09~ 
~5.ao 81/1.~ 16.611 2,f&5 17.911 4,510 110.20 9,550 
15.40 910 16.70 2i,3'85 18.00 4,7'~ 110.40 10,001) 
15.50 1,000 16.00 2,000 18.20 5,140 fIIl.OO 10,516 
15.60 1,090 16.90 2,680 18.40 5,560 20.80 11,000 
15.70 1,185 17.00 2,835 18.60 5,980 21:00 11,500 
15.8Q 1,285 17.10 2,1JOO 18.80 6,400 m.oo 14,10) 
15.00 1,300 17.20 3,100 19'.00 6,800 23.00 16,800 
16.00 1,.500 1'7.30- 3,380 19.20 7,200 24.00 1~,600 
16.10 1,618 IT.40 3,510 

Note.~T'he above table Is applicable only for open-channel conditions. It is based 
on discharge measurements made during 1003-1900. It is weI! defined between gage 
l1eights 15.5 feet and 21 feet. Owing to the closure of-a dam below the seetion the table 
is not applicable after October 17, 1006. 

Estimated monthly discharge ot Flambea1J, River near Ladysrwitn, Wis. tor 
1903, 1904, and 1905. 

Date. 
Maxi-
mum. 

1902. Sec.-Jeet. 
January .................... .. 
F'ebruary' .................. . 
Man"'h 10,300 
April ........... 6,150 
May .. .. .. .. .. .. 12,7'50 
June ........... 9,12JO 
July' ........................ . 
August' .................... .. 
September ..... 10',660 
October ........ 8,900 
November ..... 1,685 
December ......... , ......... '. 

[Drainage area, 6,740 square miles, 1 

Discharg~. 

I Mini- Mean. mum. 

I Sec.-Jec~. Sec.-fe.t. 
.............. .............. 
.............. 800 

8133 2,7'00 
1,9'l5 3,26G 
5,()!j() 8.187 

915 2,749 
.............. 4,006 
.............. 3,431 

1,7'65 5,777 
1,400 4,807 

530 1,054 

Run-off. 

Per 
square 
mile. 

Inche •. 
.............. 

0.41 
1.29 
1.54 
3.116 
1.30 
~.17 
1.62 
2'.72 
2.27 

.50 

Depth. 

Illches. 
.............. 

0.21 
1.49 
1.7".l 
4.45 
1.45 
2,.02 
1.33 
3.00 
2.00 

.56 

The year .. ...................................................................... 
1904. 

January ............................................................................ .. 
February ........................................................................... . 
March ................................................................... : ........... . 
April" .......... 6.:l:l9 2,334 s,::rv 1.00 1.78 
May.'........... 7,319 2,856 5,183 2.41 2.Sl. 
June ............ 5.034 1,234 ~,~ 1.36 1.52 
July ............ S,429 tJ6i2; tI!,83ij, 1.34 1.54 
August" ........ 2.1134 007 1,336 .6130 .726 
September ..... 4,100 ~,200 tI!,()5(l .970 1.08 
October" ....... 5,912, 1,470 3.517 1.00 1.91 
November ..... 3,300 555 1,416 .6618 .745 
December" ..... 1,074 390 951 .449 .518' 

The year ...................................................................... .. 

Rainfall,! 

Inches. 
0.46 

.90 
2.57 
3.69 
6.04 
1.64 
8.70 
5.00 
8.53 
3.23 

.94 

.87 

43.23 
1=== 

.43 
1.11 
1.76 
1.77 
4.64 
5 •. 64 
2.14 
5.01 
4.70 
5.61 
.m 

2.39 

35.43 

1 RaInfall fol' 1900 Is the average of the recordE'd rainfall at Buttl'rnut, Medford and 
ERu Claire; that for I111M omits Eau Claire and adds' Prentice and M,inocqua. 

• February 15 to 26, Inclusive. 
• July 1 to 26, inclusive. 
• August 10 to 31, Inclusive. 
5 Estimates April and December made as if open channel. 
~ Discharge estimated for August 3 and 4 and October 1 to' 4. 
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Estimated monthly discharge 0/ Flambeau Rivet" near Ladysmith, Wis .• 
for 1903, 1904 and 1905-Continued. 

[Drainage area, 6,740 square miles.] 

Date. 

Discharge. I Ru oti 

--M--' ---;-J- M' .1
1 

- -~~-' --- Ramfall. 

m~:~ ill IUl- Mean, I sq';1ard Depth 
• urn. I mIle. 

--::- sec"f-:::-I Sec.-feel. I Sec.·feet. i- InChe$~ InChe~ Inch~ 
:March 24-31..... ............. 5,980 1,795 B,SS! 1.00 .4i6 
April ........... ............. 7,2140 1,558 3,867 1.83 2.013 
:May ............ ............. 5,9ro 2·,530 4,000 1.!l3 2.2t 
June............ ............. 8,430 1,796 5,22'3 2.4<l 2.74 
July............ ............. 7,2140 1,000 2.950 1.39 1.6~ 
August ........ .. ......... 3,100 82.'i l,oW .m .007 
September ..... ........ ..... 5,500 1,735 2.9:»9 1.34 1.50 
October ....... ............. 3,990 1,045 2;.'U5 1.09 1.26 
November ..... 2,245 1 ,oro 1,616 .762 .8j() 
Decer.1ber ............. 2,045 955 1,449 .(8) .787 

1906. 6 

April (5-30) ............. 10,800 3,600 7,310 3.45 3.34 
May ............ ............. 5,980 2,320 3,680 1.74 2.01 
June ........... ............. 5,2ro l,6I:..?() 2,!lOO 1.37 -1.53 
July ........... ............. 3,000 600 1,770 .835 .96 
August .............. 3,300 145 1,800 .&7 1.01 
September ............. B,()8() 1,000 21,T.lO 1.29 1.44 
October (1-17) ............. 1,340 910 1,1170 .562 .35 

7 No estimates for ice period. 
8 Values for lOOfl are probably excellent. During the frozen period the discharge 

probably seldom exceeded 1,500 second-feet and may have declined to a minimum of 500 
or less. (See ice measurement.) I 

• The back water of a dam recently constructed below Ladysmith has made it neces-
sary to abandon the station. . 

TRIBU'I'ARIES OF FLAMBEAU RIVER. 

Dore Flambeau River, the south branch of tlhe Flambeau, rises at 
an elevation of 1,582* feet above the sea, in a group of a dozen 
lakes, the largest being Long Lake. Its total drainage area is 742-
square miles. The river flows in the crystalline rocks much of its 
length, and in general, it resembles the Flambeau River. Elk River,. 
its largest tributary, joins it 12 miles above the Fork of the Flam­
beau. 

The cooperative survey extended only for a distance of foul' miles 
above the mouth of the river, but this included the largest 'lingle 
rapids on the river. Owing to its lakes and swamps, the river has a 
far more uniform flow than any of the Ohippewa tributaries farther 
south . 

• Authority U. S. Army Engineers. 
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S.outh Fork Falls.-This includes the rapids noted above which are 
located chiefly in Section thirty-four, Township thirty-seven north, 
Range three west. The river has rock bed and banks for its entire 
length in this section. A 15 foot dam located at the head of these 
rapids near the north line of above section thirty-four wou~d develop 
a head of 50 feet, or ~ore if conducted by a canal to the foot of the 
rapids, or a head of 40 feet could be developed by simply a dam at 
the foot of the rapids. A small water p~W'er might be obtained at 
Carpenter Rapids, the upper pitch of which is on the northeast quar­
ter, and the lower pitch. on the southwest quarter of Section 17, 
Township 37 north, Range 2 west. Rocky Carry Rapids, on Section 
9, Township 38 north, Range 1 west, would produce a small power. 
Near Fifield there is a small water power and on Section 24, Town­
ship 40 north, Range 1 east, there is also one. 

The lakes at the head of this' fork provide fair reservoirs which 
could be enlarged without great cost. 

The following table gives the 

Profile of Dore Flambeau River. 

Distance. 

No. Station. 
From Betwpen 

mouth. points. 

Mi!es. Miles. 

-;:I····n····I····IF:1 
...!!II 25 

... 56 27 

1 I Mouth of rivcr ....... ~ ........ . 
J! Center of Sec. 4, T. 36. N. R 3, 
S N.line of Sec. 34, T 8'1, N. R. 3. 
4 .1Iield, Wi." Cor. By. crossing 
5 Source, Long Lake ........... . 

Eleva-
tion 

above 
sea level. 

Feet. 
1,284 
1,298 
1,335 
1,436 
1,532 

Di.tancp between 
points. 

-
Feet. Per mile. 

.Feet. Feet. 

.... "i4"'" .... ·5:6···· 
37 

1 

24.7 
101 4 
146 5.4 

Authority. 1·3 inclusive, cO'operative survey U. S. G. S. and Wis., 4·5 U. S, Engineers' levels 
datum uncertain. 

Dams are maintained by the Chippewa River Improvement Com­
pany at the outlet of Long. Lake, at Fifield. The same compan~r 
maintaiJJ.s logging dams at Elk River 'in Section 11, Township 37 
north, Range 2 west, and also in Secion 14, T'ownship 37 north, Range 
1 west, with flowage of 1% and 2% square miles, respectively. These 
and other logging dams within this drainage area are listed in the 
following table: 
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Logging dams maintained on tributaries at Flambeau River.1 

Dam. 
No. LocatlOn. 

Height. Length. 

Foet. Feet. 

I)ore Flambeau River: 
1 Sec. 7, T'. 39 N., R. 1 El.; sec. 24, T. 40 N., R. 1 E·.... 16 3oo 
2 Sec. 16, T. 38 N., R. 1 W .............................................................. . 
3 Secs. 23-.00" T. 40 N., R. 3 E'................................ 15 4j)0 
4 Flambeau Lake, sec. It, T .. 4<l N., R. 4 m..................... 6 t4 

Manitowish River: 
5 Sec. 9, T. 42 N., R. 5 FL.................................. 13 400 
6 Sec.~4, T. 42 N., R. 6 E.................................... 11 3\l() 
7 Sec. 1" T. 42 N., R. 7 E:.................................... 15 21j() 

ErIk River: 
8 Sec. 11, T. 37 N., R. ~ W.................................... l() 45·J. 
\I Sec.H, T. 37N.,R. lW .................................... 10 ............. . 

10 Trout River, sec. 14, T. 41 N., R. 6 E........................ ± ............. . 
11 Bear Creek, sec. 2, T. ±O N., R 4 E, ........................... ........................... . 

1 Authority: Nos. l.and 3. Wm. Irving, manager, Chippewa. Lumber and Boom Co.; 
4-8, Flambeau Lumber Co.; 9, J. R. Dtlvis Lumber Co.; 10 and 11, E. S. Shepard. 
Owners: Nos. 1, 3, and 5-7, Chippewa Lumber and Boom Co.; 2, Lugar Lumber Co.; 
8 and 9, Chippewa River Improvement Co. 

RED CEDAR RIVER. 

Dminage.-An area of 1,957 square miles III the extreme western 
part of Ohippewa Valley is drained by Red Oedar River (sometimes 
called the :Menomonie), which, unlike the other large tributaries of 
Ohippewa River, does not reach the main stream until within a few 
miles from its moutlh. Except at its headwaters, Red Oedar River 
drains a region underlain by the pre-Cambrian sandstone. As a re­
sult, the greater part of the area has a sandy soil. A narrow belt of 
clayey loam, increasing 'in width southward, ext.ends along the west­
ern limit of this area. The drainage area occupies the U-shaped 
region included between two terminal moraines, one near the eastern 
and one near the western border, which unite at the upper head­
w'aters, giving rise to numerous lakes. :Five of the largest of these, 
including Ohetac, Long, Red Oedar arid Rice have an area of over 
20 square miles. 

Geology.*-In its lower course, from a few miles north of Cedar 
Falls to within a mile of its mouth, the river flows in a rock gorge. 
II;,. some parts of this stretch, vertical bluffs, of sandstone line the 
river on both sides, giving a minimum width to the valley with fre­
quent small falls and rapids. In this portion the river is still erod­
ing a deeper channel in the soft sandstone. 

! ' 
* Condensed fro n a papar by Mr. E. B. Hall. 
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The upper course of the river is in striking contrast to the lower. 
Here the valley is from one to several miles wide, the river being 
devoid of rapids. Rock outcrops are also rare and oecur on only 
one side of the stream. The upper river comprises two branches; 
the eastern and larger one has its source in the Wisconsin drHt cov­
ered area of Pre-Oambrian rocks of soutiheastern Washburn and 
southwestern Sawyer Oounties. The western branch heads in the 
Pre-Oambrian quartzite area of Northern Barron and vVestern Rusk 
Oounties. 

At the present time the upper river is not eroding and at some 
points is depositing. 

There is abundant evidence to show that t!he lower river is flowing 
at present in a relatively new channel, the old, filled channel being 
located a few miles north of Oedar Falls. 

Profile.-A study of the profile of Red O~dar River shows that 
its total descent in the 90 miles above its. mouth is 470 feet, or 5.2 
feet per mile. This gives opportunity for a large munber of water 
powers. There are about 25 old logging dams on the river, besides 
about an equal number of sawmills and flouring mills. The follow­
ing table has been. compiled from actual surveys by competent engi­
neers and from checked railroad levels: 

Profile of Red Oedar River from its mouth to Red Oedar Lake.1 

Distance. Descen t between 
Elevation points. 

No. Station. above sea 
From Between level. 

mouth. points. Total. Per mile. 

Miles. Miles. Feet. Feet. Feet. 
1 Mouth of river .................. ............ 705.() ............ ............ 
2 Dunnville ........................ ll.() 2:.() 7:2'3.4 18.4 9.2 

Downsville dam: 
3 Foot ............................. 7.S ,5.8 739.0 15.6 2.7 

4 Crest 7.8; .0 758.2 19.2· 1 ............................ I 
5 Irving ............................. 13.0 5.2 700.4 8.2 , 3.1 

Menomonie dam: I 
e Foot ............................ 16.6; 3.6 789.3 21.9 J 
7 Crest ............................ 16.6 .0 803.9 15.6 

8.0 
8 "Omaha bridge" ................. 18.9 2.3 800.7 2.8 

Cedar Rapids dam: 
9 Foot ............................ 23.4 4.5 82'~.3 W.O 3.7 

10 Crest ............................ 23.4 .0 84~.0 18.7 

11 Hay R-iver, mouth 30.2 6.8 859.3 17.3 5.3 ............. 
12 Colfax ............................ 3,.0 4.8 005.0 .35.7 7.4 
13 Cameron (2 miles west) ....... 70.() 35.0 1,068.0 173.0 5.0 
14 Railroad crossing ............... 74.0 4.0 1,116.0 48.0 12.0 
15 Cedar Lake dam, sec. 22, T. 

37 N., R. 10 W ............... 90.0 16.0 1,191.0 75.0 4.7 
16 Dam in sec. 25, T. :J7 N., R. 

10 W. ........................... 00.0 11.0 . ........... ............ ............. 
IAnt.horit,·: No.1, Chic ..... o. Milwankee And f<t.. Paul R"i1way : 2·11, O'KPAf Ruli Orbi.on, Anp1e. 

ton Wis., 12, Wi"consin Central Railway; 13, Minn"RPolis. St. Paul, and Sault Ste. Marie Rail­
way; 14 and 14, Chicago, St. Paul, Minneapolis and Omaha Railway. 
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A study of this table shows that Red Cedar River has a high 
gradient, averaging 5.5 feet per mile in the last 74 miles, with fre­
quent concentrations of descent. Tributaries entering the river 
from the west flow through a clayey-loam soil, but the upper .and 
eastern portions of the drainage area have a sandy-loam soil. It is 
therefore likely that this river has a fairly uniform flow. The de­
cline of the lumbering int,erests greatly increases the value of the 
Red Cedar River as a power producer. 

A gaging station was established near Menominee, 'Vis., June 17, 
1907. This station is located on a road bridge west of Menominee, 
Wis., and 200 rods from the Chicago & North-Western railroad 
depot. 

The general direction of the channel is straight, for 500 feet above 
the station and also for 800 feet below. T!he water is not swift. 
The average width is. about 200 feet broken by one pier. (Looking 
down stream.) The right bank is high and wooded and is not liable 
to overflow but the left bank is not high and during high stages of 
river the banks will overflow. The bed is composed of sand and 
gravel but it does not shift. 

Discharge measurements are made from this ~ridge to which the 
gage is attached. The initial point of sounding is directly over the in­
side edge of east abutment on 'the upstream side.· 

A standard chain gage, which was read by J. H. Noyes during 
1907, is fastened to the down stream side of bridge. The length of 
the chain from the end of the weight to center of marker is 23.65 
feet. Tlhe gage is referred to the following bench marks: 

(1) S. E. corner of east end standard of side walk rail just above 
abutment. It is 3.36 feet below the zero on gage box and 20.29 feet 
above datum of gage. This B. M. is indicated by a cross. 

(2) A cross made in telephone pole on upstream side of bridge· 
at east end. It is 1.93 feet below zero on gage box and 21.72 feet 
above datum of gage. 

(3) A cross on top of standard of side walk railing at left end 
of gage box. It is .35 feet above zero of gage box and 24.0 feet 
above datum of gage. 
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The following discharge measurements of Red. Cedar River have been made at 
Menomonie. Wis., in 1907. 

Date. Hydrographer. Width. 
Area of Mean Ga~e Discharge, section. velocity. heig t. 

Feet. I:lq. ft. Ft. per sec. Feet. Sec.-ft. 
1907. 

June 18 ........... G. A. Gray ...... 189 BOO 1.521 2.86 ·1,829-

July 16 ............ ...... do . ......... 196 942 21.00 3.~ 21,489 
August 20 ......... ...... do . .......... 200 991 21.47 4:.35 11.489· 

September 20 .... ...... do . .......... 205 1,1110 3.74 5.6 4.54& 
October 22 ........ ...... do . .......... 185 710 1.08 21.43 '1'82 
October 22 ........ ...... do . .......... 181l 656 .'if( 1M 6NT 
November 18 ..... ...... do ........... 189 784. 1.00 3.0 1.2173 
December 21 ..... ...... do . .......... 100 658 1.02 2.4 /lB6 

Mean daily gage height, in feet of Red Cedar River at near Menomonie, Wis.,­
for 1907. 

Day. j June. July. Aug. Sept. Oct. Nov. Dec. 

1................ ............ 3.42 2.83 3.00 3.&! 2.00 2.'T 
2............... •.. ......... 4.521 2.77 2.98 8.540 3.35 2.47 
3................ ............ 4.W 2.81 2.117 8.40 3.1 2.9 
4................ ............ 8.67 2.71 2.87 3.47 3.15 2.&: 
5................ ............ ·:1.27 2.78 2.79 3.3fIJ 2.85 2.47· 

6................ ............ 4.06 3.01 2.79 8.21! 2.S 2.49' 
7................ ............ 3.51 2.91 2.m 3.17 3.1 2.7 
8................ ............ 8.17 2.79 2.771 8;18 .1i 2.!I2i 
9................ ............ 3.81 2.75 2.81 3.M 1.4 3.02 

10................ ............ 3.29 2.77 2.SfJ 8.07 2.7 21.00; 

11................ ............ S.13 2.76 21.78 3.2f1' 2.77 2.551 
12................ ............ 2.96 2.65 2.76 8.17 2.7'2 2.W 
1~................ ............ .'1.89 2.65 21.15 3.89 21.721 2.47 
14............... ............ 2.88 2.65 2.77 8.35 21.85 21.3 
1:5................ ............ 8.0.; 21.67 lUll 2.85 21.m 21.35 

16 .................... (1)... 4.1 2.72 2.97 8.85 2.5 2.55 
17................ 2.5 5.00 2.71 2.00 8.61 2.95 2.551 
IS....... ......... 2.74 5.3 21.67 2.72 2.80 2.95 21.5 
19. .... ........... 2.74 4.1 2'.72 5:29 11.95 8.0 2.65 
20................ 2.78 3.8 4.42 5.W 2.70 21.85 1.1 

1'1................ 2.68 8.57 4.2'7 6.75 8.80 2.W 3.1 
. 2\>,................ 2.8 3.5 3.87 5.82 8.10 2.821 2.6 

23................ 3.0 4.18 3.45 f.79 2.67 21.95 2.75 
24................ 3.00 3.00 
25................ 3.0 3.15 

11.07 4.26 2.72 2.821 2.M 
8.00 4.2\>, 2.7 21.85 'l.7 

26................ 2.89 3.(JIj 2.00 4·23 11.75 2.9 11.85 
2f7.. .. .. .. .. • . .. . 2.m 2.Q8 2.88 11.721 2.72 e.75 2.fYT 
28......... ...... 2.74 2.941 
00................ 2.74 2.87 

2.90 8.3fIJ l!.!lI'l 2.821 11.8 
2.86 11.67 f"-42 2.77 2.7 

00................ 2.87 2.82 
31............... ............ 2.87 

2.00 8.4.0 11.10 2.1iO 2.5 
3.08 ............ 8.00 . ........... 2.6 ' 

1 Station established. 

Water Powers and Dams.-In the 30 miles below Hay River the 
Red Oedar descends 154.3 feet, and as this region borders the prairie 
region and is thickly settled, the six powers here included will prob­
ably be developed to the full extent in the' near future. This de: 
velopment includes: (1) The construction of a dam.at Dunnville, 

15 
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2 miles above the mouth of the river, giving a head of 15.6 feet and 
an estimated 1,685 horsepower; (2') the raising of the present dam 
at Downsville 4 feet, giving a total head of 23.2 feet and an esti­
mated 2,480 horsepower; (3) the construction of a dam at Irving, 
with a total head of 21.9 feet, giving an estimated 2,260 horsepower; 
(4) the raising of the present dam at Menomonie 2.8 feet, thus ob­
taining a total head of 18.4 feet and an estimated 1,800 horsepower; 
(5) the building of a new dam near the "Omaha" bridge, 2.8 miles 
above :Menomonie, with a head of 16.6 feet and an estimated 1,700 
horsepower; (6) the raising of the present dam at Cedar rapids 21.3 
feet, giving a total head of 40 feet and an estimated 3,800 horse­
power. 1 Recently all the powers owned by Knapp, Stout & Co.,. in­
cluding many of the most valuable on the river, have been acquired 
by the Wisconsin Power Company, of Chicago, Ill. The location of 
10 dams owned by this company is shown in the following table: 

Dams on Red Oedar River owned by the Wisconsin Power Company. 

Location. 

Sec. 25, T. 37. N., R. 10 W ......................... . 
Sec. 2,36 N., R. lu W ............................. .. 
Spc. 25, T. T.36, N .. I0 W ....................... .. 
Sec. 30, T. 36N, R. 9 W................. .... .. .. 
Sec. 29, T. 36 N., R. 9 W ...................... . 
Sec. UI, T. 34,N., R.I0 W ...................... .. 
Sec. 30, T. 33, R. 10 W ................ .. 
Downsville . ... . .. .. .... .... .... .. ............ . 
Menomonee ..................................... .. 
Cedar Fall ....................................... .. 

Head. 

Feet. 
U.O 
7.0 

120 
10.0 
10.0 
12.0 
10.0 
19.0 
15.5 
18.7 

Amount of 
flowage. 

Cubic feet. 

Authority. 

1,614,000,000 I u. S. engineers. 
405,000,000 Do. 

~ 135,000,000 Do. 

40,500,000 Do. 
810,000,000 Do. 

............ .... J. W. Orbison. 

.... ........... Do. , ............ .. Do. 

Under date of April 9, 190'7, E. P. Burch, consulting engineer, 
writes that the power a.t l\Iffilomonie, Wisconsin, is now being de~ 

,'eloped at a cost of $200,000. The old dam has been greatly 
strengthened and its crest raised 3.5 feet, giving a maximum head of 
20.5 feet. There is a valuable storage of one square mile above the 
dam site. The power house will be made of concrete and the ma­
chinery now being installed consists of two: 600 K. W. generators 
driven by horizontal twin turbines. This power will be trans­
mitt.ed by the company at.l\Ienomonie and Eau Claire, Wisconsin. 

Railroads.-Between the mouth of Red' Cedar River and Menom­
onie the Chicago, Milwaukee and St. Paul Railway closely parallels 
the river. In this Slt;retch of 17 miles are situated the most import-

1 This statement Is based on a caretul snrvey for the owners made bv O'Keet & Orbl­
son, hydraulic enl\'ineers, of Appleton, Wis., and an estimated rnn-off of 0.461 second-
teet per square mile. . 
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ant powers. Above Menomo~e the drainage is crossed by the Chi­
cago, Milwaukee and St. Paul, the Chicago, St. Paul, Minneapolis 
and Omaha, the Wisconsin Central, and. the Minneapolis, St. Paul 
and Sault Ste. Marie railways. 

EAU CLAIRE RIVER. 

Ranked in order of its drainage area (900 .square miles), Eau 
Claire River is third among the tributaries of the Chippewa. The 
greater part of this area is underlain by the Cambrian sandstone, and 
all except the upper Iheadwaters drain a sandy-loam soil, as will be 
seen from Plate II. Like most of the neighbormg rivers, the Eau 
Claire has been an Important lumbering stream, with many flooding 
dams. Very few water powers have been utilized. The first de­
veloped water power "is about 500 feet from the mouth of the river, 
where a dam 300 feet long develops a head o£ 11 feet to run a linen 
mill, which uses only part of the power thus furniSlhed. About 3,000 
feet farther upstream is a second 'dam, with an average head of 13.5 
feet, owned by the Northwestern Lumber Company. An installation 
of turbines of 420 horsepower is reported. This is used in running 
. a saw mill, a machine shop, and dynamos. The same company re­
ports the three following lumbering dams on this river, but none of 
the resulting water power is· utilized at the present time. In the 
NW. % NE. 1,4 Sec. 14, T. 27 N., R. 9 W., is a dam with a 7-foot. 
head, capable at ordinary low water of furnisihing 210 theoretical 
horsepower. In the SW. 1,4 NE. % Sec. 13, T. 27 N., R. 8 W., 
is a timber dam with a head of 8 feet, which could easily and cheaply 
be increased to 20 feet, thus producing at ordinary low wate,r 540 
theoretical horsepower. The 1iliird dam, with a present head of 20 
feet, is reported in the SW. 1,4 SW. 1,4 Sec. 5, T. 26 N., R. 6 W. 
This dam has not been used for many years and is much in need of 
repairs. There are many o~her opportunities for developing water 
powers on the Eau Claire River, as well as on its tributaries. 

JUMP RIVER. 

As its name would imply, Jump River is a very rapid stream, 
with numerous falls and rapids, making a descent of nearly 500 feet 
in its entire length of 65 miles. Its drainage area of 720 square 
mi~es is a long and narrow one, and with only a few unimportant 
exceptions is devoid of lakes and swamps. As a result the river has 
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a very uneven flow as compared with the Flambeau, which stream 
it resembles in flowing through a valley whose soil is a clayey loam. 
The main portion of the Jump River valley has no railroads and is 
sparsely settled. A branch of the Wisconsin Central is now being 
built across this drainage. The most important falls on the river, 
35 feet in height, are in Sec. 20, T. 34 N., R. 2 W., about 1 mile 
east of the junction of north and south forks, but there are numerous 
other dam sites of 15 to 20 foot head, which will doubtless be utilized 
when this section is settled. 

YELLOW RIVER. 

The drainage area of Yellow River is 460 square miles, distributed 
in a long, narrow valley. The lower half of Ghe valley has a sandy 
soil, the upper part a clayey loam. While the gradient of Yellow 
River is not so great as that of its neighbor, Jump River, it has a 
rapid current. As in the case of other rivers in this region the only 
dam,S built were for logging purposes. The Miller dam is said to 
be the t)111y one remaining. Three other dams, one at Colburn, one 
in Sec. 7, T. 29 N., R. 5 W., and one at Cadot,t, have all been car­
ried away by floods:. The river is crossed by three railroads. 

SMALLER ~TRIBUTARIES. 

Chippewa River has a host of smaller tributaries" nearly all of 
which, because of their rapid currents and high, rocky banks, can be 
cheaply developed. Duncan Creek is a good example of what can . 
be done with this class of tributaries. Although only 25 miles long, 
it has five dams with an aggregate head of 68 feet. Four gristmills, 
with a total turbine capacity of over 500 horsepower, take their 
power from this cr~k. Below the "Star mills," in the city of 
Ohippewa Falls, is an unimproved poyer of 14-foot head; and imme~ 
diately below this site is a dam with a 9-foot head, belonging to the 
Gatzian Shoe Manufacturing Company. The significant point re­
garding powers of this class is that they are cheaply improved and 
very widely distributed. The locations of some of them are shoWn 
in the following table: Plate XL gives a view of the Glen min 
dam. 
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DAM ON DUNCAN CREEK, GLEN MILLS. 
H ead , 20 feet. 
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Dams on smaller tributaries of Chippewa River. 

Location. Owner and use. Head. 

Feet. 
Arkansaw Creek. Arkansaw .............. Mills & Son. gristmill.... .... ..•. .... 12 
Bass Creek, Afton ..•..................•• Wm. Denoger, flouring mill ........ . 
Bear Creek, Durand ................... Durand roller mill, flour .......... .. 
Bridge Creek: 

Augusta.... .... .... .... .... ... .... .•.. Dells Milling Co., flour ............ . 
Sec .. 18,T.26.R.6W ................. F.P. Waddell ...................... . 

Duncan Creek: 
Chippewa Falls ....................... Gotzian Shoe Co ................... .. 

Do ................................. Leinenkugel Brewing Co .......... .. 
Do.... ........ ... ..... ....... .... Leinenkegel Co .• flour ............. .. 

Sec. 31, T. 29 N., R. 8 W.... .... ...... Glen Mille, flour ................... .. 
Sec. 24. T. 29 N., R. 9 W... ........... G. W. Lockin, Tilden flouring mills 
Sec. 8, T. 30 N., R. 9 W ............... Bloomer mills, flour ............... .. 

Eighteenmile Creek, Colfax .............. J. A. Anderson & Son. grist and saw 
mill .............................. .. 

H~yRiver.Prairiefarm .................. P. F. Milling Co .• grist .......... .. 
Jnmp River: 

Sec. 20, T. 34 N .• R. 2 W ............ . 
Westboro ............................ .. 

Lowes Creek, sec. 4, T. 26N., R. 9W ..... W. J. Davis ...................... .. 
O'Neals Creek: 

Sec. 26.T. 31111., R. 9W ............. Wm. Durch, ~r1stand sawmill ... . 
Near mouth. ........................ F. G. & C. A. Stanley, saw mill .. .. 
Ealrle Point .......................... M. Rosmus, electris light .......... . 

Otter Creek, Eau Claire.. .. .. .. .. .... .... R. Clark, flour ..................... .. 
Pine Creek: 

Lucas ..................... ; .......... T. Teegarden, grist and sa w mill .. . 
Sand Creek...... ................... 1\.. F. Johnson, grist and saw mill .. 
Dalles. ......... .... ........ .... .... .... J. A. Anderson, grist and saw mill. 

Rock Creek, sec. 22, T 27 N., R. 11 W ... D. W. Andrews, flour ............. . 
Tiffany Creek. Boyceville ................ A. A. Hoyr & Bro .• grist .......... .. 

* Undeveloped. tUnused. :j: Could be raised eight feet. 

9 
18 

20 
20 

9 
14 
16 
20 
10 
12 

14 
9 

35 

:j:30 

8 
22 
12 
18 

12 
6 
8 

55 
9 

229 

Instal­
lation. 

H. P. 
25 
40 
73 

60 
(*) 

tt) 
(*) 

350 
100 

70 

30 

60 

(*) 

80 

50 
150 
95 

80 
96 
50 
75 
30 



230 WATER POWERS OF WISOONSIN. 

ST. CROIX RIVER SYSTEM. 

TOPOGRAPHY AND DRAINAGE. 

St. Croix River rises at an elevation of 1,010 feet, in St. Croix 
Lake, on the Lake Superior divide, only 20 miles from Lake Su­
perior. The lower two-thirds of its length forms a part of the 
Minnesota boundary. In its total length of 168 miles it descends 
344 feet, all but 20 feet of which is in the upper 116 miles, making 
the average for this upper portion nearly 3 feet per mile. This 
slope is fully six times the ,slope of Mississippi River above Minne ... 
apolis, and, according to United States engineers, has an important 
bearing o~ the relatively large run-off as compared with Mississippi 
Valley ahove. Another important feature of this region is its rela­
tively small number of lakes, 1Jhesel forming only 3 per cent of the 
total drainage area as compared with 11 per cent in Mississippi Val­
ley above Minneapolis. Evaporation on lake surfaces is probably 
nearly equal to the precipitation for the corresponding period. The 
total drainage area comprises 7,516 square miles, the greater part 
of which is in Wisconsin. The Wisconsin portion has a width of 
50 miles on its northern margin. and extends southwesterly toward 
Mississippi River, a distance of about 150 miles. Plate XLI shows 
the form and extent of the drainage area. 

The topography may be described under three heads-(l) the 
level a;rea, (2) the rolling and swelling hill districts., and (3) the 
knoll and basin combination. The first includes the so-called "bar­
rens" which border the streams and some elevated plateaus, together 
with smaller scattered areas. The third class may be described 11.-'1 a. 
belt lying near the southeastern watershed and stretching from the 
vicinity of Lake N amekegon southwestward to the St. Croix. The 
second class includes m~st of 1Jhe territory which remains. 
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Marshes are quite as infrequent as the lakes, and occur only on the 
river bottoms. Not half of the lakes are visibly connected with the 
rivers, but because of the open soil they.are likely to have under­
ground connection. There are usually lumbering dams on such lakes 
as have outlets, and these lakes, together with 1Jhe numerous smaller 
depress,ions, play an important part in the preventing of freshets. 
The lakes of this region arrange themselves into two groups-one, 
lying mostly in the "barrens," adjacent and parallel to the upper 
St. Oroix and extending southwest from its source to the point where 
the stream turns southward, and a second group in the extreme 
southeastern portion of this region, occurring in the depressions of 
the "Kettle moraine." At\. the water of this region flows almost ex­
clusively over the crystalline rocks and sandstones, or the drift de­
rived from them, it is in general soft, though usually amber colored. 
Springs are very common, many of the lakes being fed almost en-. 
tirely by them. They are especially frequent in the Cambrian sand­
stone and tend to equalize the flow of all the streams. 

The apportionment of drainage areas is shown in tJhe following 
table: 

Distances and drainage areas of st. Croix Rwer. 

River.a 

St. Croix, source .................................................... . 
Eau Claire: 

Above mouth .................................................... .. 
Mouth ............................................................... . 

Namekagon ............................................................ . 
Yellow . .............. ...... . ........................................ . 
Clam: 

Above mouth ..................................................... . 
Mouth ............................................................. . 

Kettle: 
Above mouth ..................................................... . 
Mouth ............................................................. . 

Snake .................................................................. . 
Wood ......................•....................•.•.................... 
Sunrise ............................................................... .. 
St. CrOix, St. Croix rapids ....................................... .. 
App}e .................................................................. . 
Willow ............................................................... .. 
St. Croix, mouth .................................................... . 

1 Station is at mouth of river, unless otherwise stared. 

Distance 
from 

source 
(map 

measure.) 

Drainage 
areaahove 

station. 

Miles; Sq. miles. 

6.5 
6.5 

88.0 
50.0 

64.0 
61.0 

75.0 
75.0 
79.0 
84.0 

100.0 
120.0 
138,0 
151.0 
1618.0 

117 
2I!~ 

1,451 
2,084 

2,428 
2,844 

3,046 
4,139 
5,007 
5.281 
5,857 
6,20Z 
6,951 
7,301 
7,1176 
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Profile of St. Oroix River from its mouth to St. Croix Lake.2. 

Distance. Descent betw 
Elevation 

points. 
een 

Station. above sea 

I Per 
From \ Bet:ween level. 

mouth. pOlnts. Total. mile. 

Miles. I Miles. I Feet. Feet. Feet. 

Prescott, mouth of river ........... 0.0 ............ 1667.0 . ........... ............ 
Kinnikinnic River, mou1!h .......... 5.0 5.0 668.0 1.0 0.2 
Apple River, mouth .................. 28.0 23.0 6'T~.0 4.0 .2 
Osceola ................................. 42.0 14.0 683.0 11.0 .8 
St. Croix Falls (head of navigation) 48.0 6.0 687.0 4.0 .7 
,Stt. Croix Falls (crest of dam) .... ............ ............ 750.0 63 . ........... 
Trade River, mouth ................. 60.0 12.0 753.0 3.0 0.2 
Sunrise River, mouth ................ 65.0 5.0 758.5 5.5 1.1 
Rush City, ferry .................... 75.0 10.0 77S.C Ii.5 1.4 
Sec. 35, T. 38 N., R. \lOW ............ 79.0 4.0 +782.0 n: 0'6 

Snake River, mouth ................... 86.0 7.0 ::t:790.0. 8.0 1.1 
Kettle River rapids, fott ............ 89.0 3.0 +801.0 11.0 • 3.7 
Kettle River, moutll ................. 90.0 1.0 ±SIG.O 15.0 15.0 
Kettle River rapids, head (proposed 

U. S. dam, sec. 2, T. 39 N., R. 
19 W) •..........•............••••.•..•. 93.0 11.0 +850.0 34.0 lUI 

Clam River, mouth .................. 101.0 8.0 ::t:868.0 18.0 ~.2 

Sec. I, T. 40 N., R. 18 W ............ loo.5 2.5 814,.0 6.0 2.4 
Yellow River, mouth ................ 115.0 11.5 888.0 14.0 1.2 
Namekagon River, mouth ........... lin.O U.O 9OS.0 \lO.O 1.7 
Moose River, mouth ................. lBO.O 12.0 1,001.0 00.0 7.7 
Sec. 35, T. 4:4 N., R. 13 W.: 

Below dam ........................ 144.0 5.0 1,001.5 .5 .1 
Above dam ........................ 144.0 .0 1,005.3 3.8 . ........... 

St. CrOix Lake ........................ 160.0 16.0 1,010.0 4.7 .3 

1 Low·water ele.ation .• From le.els run by the U. S. Engineers. 

GEOLOGY. 

Almost the entire watershed has been glaciated to such an extent 
that outcrops, except near the rivers, are very infrequent. According 
to the reports of the Wiscon.sin Geological Survey, the central and by 
far the greater portion of this area is underlain by the pre-Cambrian 
crystalline rocks known as the "Keweenawan." This belt narrows 
toward the south, giving way both on the east and west to the 
Cambrian sandstones. These pre-Cambrian crystalline rocks inter­
sect St. Croix River at St. Croix Falls, and because of their greater 
hardness have caused the falls and rapids:---the most important on 
the entire river-which extend for 6 or '; miles above the city of 
Taylors Falls, Minn. 
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RAIXFALL AXD RUN-OFF. 

The United States Geological Sur,ey maintained a gaging 
-station 3.5 miles above St. Croix Falls, Wis., during 1903. The gage 
baights are referred to four iron pins on the right bank jus,t below 
the gaging stati'On, the elevations of which are referred to the datum 
'Of the bench \marks of the St. Croix River survey. Their elevations 
:are as follows: 

Feet. 
Pin No.1 ..• , ............................... 732.08 
Pin No.2 ............................. , ..... 734.54 
Pin No.3 ................................... 736.10 
Pin No.4 ... , ................................ 737.57 

A small number of measurements were obtained during 1903, and 
the gage was read daily by V. H. Caneday. Discharge measure­
ments were made from a boat held in place by a 'wire cable stretched 
across the river between two trees. The initial point for soundings 
is a vertical rod on the left bank. The channel is straight for about 
800 feet above and 1,000 feet below the station, while the banks are 
high and can not overflow. The section is regular, smooth, and per­
manent, and the velocity is never sluggish, making this on the whole 
a station at which good results are obtainable. 11he drainage area 
at this point is 6,370 square miles. 

Discharge measurements ot St. Croix River near St. Croix Falls, Wis., in 1903. 

Date. Hydrographer. 

AU'gust 11 ............. W. R. Hoal( .... .... ................... .. 
May 22 ................. J E. Johnson, jr ................................. . 

October 9. . ..... .... L. R. Stockman ............................... . 

a""" height. Discharge. 

Feet.. I Second feet. 
4.00 10,747 
2.70 7,470 
3.84 10,244' 

Discharge data relating to St. Croix River near St. Croix Falls, 
Wis., obtained through the United States Geological Survey, have 
been supplemmted by data supplied by Loweth & Wolf, civil engi­
neers, of St:. Paul, Minn. A record of their gage readings is given 
in the following tables. 



Day.) Jan.j Feb. I Mar.j Apr. j May.j June. I July. r Aug·l Sept. j O;'t. j NOV'I~ 
--- --

:trol. 

1 ..... 2,055 1,1150 1,940 C,770 8,920 7,68() 251 4,750 ....... .. 
Il ..... 1,940 1,935 1,1)00 9,800 9,000 10,420 8,0OO 4,8()()1 . ...... .. 
S ..... 1,94() 1,760 1,1)00 lQ,750 ........ (9,490) ........ a,05!) ....... . . 
4 ..... 1,1110 l,83J 1,000 12,,,~O ........ 8,560 . ....... 6,170 ....... .. 
5 ..... 1,800 1,900 1,965 ........ 15,2\)0 7,910 6,710 ....... 
6 ..... 1,930 2,015 1,88!; 10,300 15,6U 7,340 8,6!0 1,00) ....... 
7 ..... 1:,945 1,930 1,900 8,850 15,17'6 (6,805) 7,000 ....... 
8 ..... 2,010 l,W5 2,060 11,M5 13,835 6,2:70 8,880 (7,000) ....... 
\) ..... 1,930 1,800 :.l,nO 17,9'75 12:,lW 6,0'10 10,155 (1,29) ....... 

10 ..... 1,850 l,W5 . ....... 16,438 ........ 5,760 10,8:70 7,170 ....... 
II ..... 1,875 1,1150 ........ 18,2r~ 9,21:15, 5,160 11,630 4,11:30 ....... 
121 ..... 1,000 1,880 . ....... 20,166 16,157 6,190 (10,437) 5,510 ....... 
18 ..... 1,930 1,975 ........ ........ ........ 7,&20 11,245 5,3!0 ....... 
14 ..... 1,950 l',II3() ........ ........ ........ (6,910) 7,25!) 5,350 ....... 
15 ..... 1,1180 1,870 . ....... 15,382 ........ 6,500 7,200 (4,79-.2:) ....... 
10 ..... 1,870 1,840 ........ 14,000 ........ 5,8,5 6,915 4,23,5- ....... 
17 ..... 1,770 1,870 4,030 12,000 ........ 5~leO 6,790 4,150 ....... 
18 ..... 1,815 1,970 4,530 ........ ........ 5,,755 6,O~5 11,400 ....... 
19 ..... 1,8:70 1,850 6,480 12,5Ml ........ 4,3JO (5.5:l'2') 3,581) ....... 
20 ..... 1,780 1,700 9,800 10,260 13',830 ........ 5,1.50 4,360 ....... 
21 ..... 1,900 1,745 11,440 ........ 13,790 ........ 4,,'}.!0 4,740 ....... 
2f' ..... 1,730 1,830 n,460 ........ 10,581 1,542' 4,1115 ........ ....... 
23 ..... 1,"20 1,910 l1,48J ........ 11,230 2,70) 3,990 3,2ro ....... 
24 ..... 1,800 1,950 l(),74() 6,800 11,665 Z,710 1,830 ........ ....... 
25 ..... 1,865 1,945 9,660 9,740 12,10~ 2,640 '5,.500 ........ ....... 
21:1 ..... 1,93() 1,8120 10,100 9.2o~ 9,85J 2,545 (4,670) ........ ....... 
27 ..... 1,900 1,8&;1 9,530 8,790 12,~ (2,475:) 3;,750 ........ ....... 
28 ..... 2,050 1,970 8,72'5 10,400 12',640 (2,420) 4,770 ........ ....... 
2lJ ..... 1.!18" ....... 8.590 10.080 n,4~0 2,360 4,73) ........ ....... 
30 ..... 1.~> ....... 8,445 8,92.5 10,M() 9017 4,4,,5 ........ ....... 
31 ..... 1,970 ....... 8,100 ........ (9,100) ........ 4,570 ....... ..... 
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Daily discharge, in second-feet, of St. Croix River near 8t. Croix Fal·ls, 'Wis., 
January 10, 1902, to December 31, 1904-Continued. 

Day. jJan.j Feb.j Mar'I~I~~J June. j~~1 Aug. i se~~:l~~~I~:J Dec. 

1904-
1 
:I 
S 
4 
5 
() 

7 
S 
9' 
() 

1 
2 
~ 

4-
5 
6 
7 
8 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
19 
20 
2 
22 
23 
4 
5 

1 

2 
:ill 
'N 
28 
29 
30 
3 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

2,300 
2,3901 
....... 
....... 
....... 
....... 
3,600 
3,14() 
2,810 

(21.820) 
2,840 
2,600 
IJ,340 
2,600 
2,680 
2,000 

(2.410) 
2,200 
2,480 
2,460 
2,440 
2,600 
2,620 

(2,Bro) 
2,52\) 
2,330 
!.!.3!lO 
2,29) 
2.2'iU 
2.250 
....... 

2,110 2,580 5,500 
2,000 2,570 G,lo() 
2,000 2i,5~0 (7,000) 
2,U4() 2,300 8,UOO 
'2·,080 2,200 9,8731 
21,670 2:,31)0 12',390 

(2,040) ~,400 18,9BO 
Z,02\) 21,600 16,900 
e,l60 2,590 18,300 
2,110 21.560 (16,600) 
2'.000 2,5110 15,000 
2,100 2',6.w 14,010 
2,000 2,650 10,500 

(2,140) 2,600 7,910 
(2,280) 2,700 12,560 
2,430 2,,74() 10,010 
2,400 2,600 (9.460) 
2,460 2,700 (8,920) 
2,410 2.750 8.380 
2,450 (1 ) 7,850 

(2,370) . ....... 7,400 
2,290 ........ 7.560 
2,330 . ....... 11,260 
2,230 . ....... (19,810) 
2,28(1 ........ 10.300 
2,410 3.000 11.170 
2.460 (3,370) 11,230 
2,480 3,600 10,769 
2,500 3.800 10,850 
....... 3,770 9,490 
....... 4,510 ........ 

1 March 20 to 25, ice going out. 

8,400 
7,5000 
7,540 
7,480 
7,380 
8,200 
8,7VO 

(10,300) 
(11,850) 
13.370 
11,300 

9,400 
8,550 
8,000 
8,650 
8,&10 
7,2!lO 
7,81"20 
6,860 
.5,2.'iO 
6,390 

(6,900) 
(7,500) 
8,000 
7.7lJ0 
8,760 
8,000 
7,390 

(6,700) 
6,000 
6,440 

6, 
5, 
6 
7, 

(12, 
17, 
17, 
17. 
115, 
12, 
12, 

(12, 
11, 
11, 
7, 
8, 
7, 
8, 
81, 
9, 
6, 
5, 
5, 
4, 
5, 

(3, 
1, 
4, 
?, 
~, 

.... 

340 
520 
050 
950 
56(0) 
180 
920 
480 
650 
940 
610 
(70) 
530 
320 
880 
540 
628 
140 
710 
2BO 
730 
fJ3() 

800 
900 
190 
:380) 
570 
850 
330 
S20 

6.170 
5,850 

(3,63() 
I,H() 

(3.01() 
4,61() 
4.780 
4,610 
4,970 
2.,000 

950 
3.480 
3,860 
3,750 
3,890 
3;990 

(2,530) 
1,080 
1,140 
3.760 
3,420 
3,170 
3.270 

(2.240) 
1,210 
1,050 
2,580 
2,7BO 
2.720 
2,81() 

. ....... 

840 . ...... 
~.080 4,530 
1,480 4,610 
3,460 (4,750) 
2,2'50 4,900 
1,990 4,870 
2,040 5.040 
2,100 4,690 
2,:nO 4,600 
2.100 (4,030) 
2.000 (3,460) 
2.300 2,820 
2,34() (2,380) 

(1,7,50) 1,9.w 
1,150 2,150 

950 3,480 
1,430 8,ll1O 
3,370 (8,160) 
1. f)2\) 3,14() 
2,240 2,890 

(3,760) 2,7,50 
5,290 2,380 
4,300 2,400 
2,5120 2.700 
2,970 (3,240) 
2,510 3,790 
2',480 3,330 

(2,230) 3,.500 
1,960 3,580 
2i,26O (3,880) 

(3,000) . ...... 

3,950 8,780 1,690 
(3,84() 8,040 1,760 
3,7'20 7,500 2',210 
3,300 6,780 (2,4()O) 

11,310 3,28U 2:,620 
1,200 (4,230) 2·,740 

(2,800) 5J~O 2,890 
4,690 5,440 2',9]() 

(3,400) 5.700 2,770 
2.12Il 4,900 2,820 

10,430 15,330 ) (2.S00 
15.02() 5,600 2.830 
14,270 (5,540) 2,500 
13,800 5,470 2,42\) 
12,;560 5,250 2,2".10 

4,970 2,380 
10,000 4,770 . 2.300 
10,760 4,lfI'O 2,320 
1(),310 4,480 2,800 
12,710 (4,340) 2,380 

(15,700) 4,190 2.100 
'18,700 4,000 2,440 

(18,Oro) 4,000 2,340 
17,330 4. lID 2.390 
16,ISO 3,720 (2,420} 
15,540 3.710 2,450 
12.710 (3,300) 2.400 
12,910 '2,EllO (21,44() 
10,roO 2,800 (2,420) 

(IO,410) (2,2'50) (2i.400) 
10.230 ....... 2,380 

Estimated monthly discharge ot St. Croix River at St. Croix Falls, Wis., tor 

.1902, 1.903, and .190-'1. 
[Drainage area, 6,370 square miles.] 

Discharge. 

Date. 

Maximum.jMinimum.1 Mean. 

------------"I-s-e-c,.feet. J Sec.·feet, J Sec.·feet. 

1900. 

January .................. .. 
February ................. . 
March ..................... . 
Aprn ...................... .. 
May ........................ . 
June ...................... .. 
July ....................... .. 
August ............. ~ ...... .. 
September ................. . 
October ................... . 
November ................ .. 
December ................. . 

T'he year ............. . 

1,980 
2,480 
5.000 
5.560 
9,000 

11.870 
12,106 

6.000 
4,100 
3,600 
5,200 
2,550 

12,100 

1,600 
1,700 
2,380 

200 
4,100 

960 
700 

1,020 
400 
800 

2,500 
2,<l'20 

200 

1,880 
1;880 
3,300 
2,220 
2,OQO 
5,950 
5·,500 
1,860 
1,860 
2,000 
4,OBO 
21,100 

2,912 

Run·off ----1---- Rainfall. 
Pe~~~~re Depth. 

r Sec.-feet. I Inches. I Iuche., 

0.31 
.31 
.60 
.37 
.33 
.99 
.92 
.31 
.31 
.33 
.68 
.35 

.4S' 

0.36 
.36 
.69 
.41 
.38 

1.14 
1.06 

.36 

.00 

.:>8 

.77 

.40 

6.67 

0.00 
.54 
.69 

2'.08 
3.09 
3.59 
6.30 
2.821 
3.26 
1.58 
2.76 
2'.1() 

29.77 

1 This is the average of the recorded precipitation at Barron, Duluth, Grantsburg. 
Hayward. Osceola and St. Paul. 
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Estimated monthly discharge of St. Oroix River at St. Oroi-r; F.Jlls, Wis., 
Jor 1909, 1908 and 1904-Continued. 

[Drainage area 6.370 square miles]. 

Date. 

Discharge. Run·off. I 
MaXimum.\Minimum., Mean. Pe~a~,are Depth. \ Rainfall. 

----------- Sec.-feet~1 Sec.·feet. f Sec.-feet. \ Sec.-feet. lnche:- Inche~ 
1903. 

January .................... Ill,04O 
February ................... I!,OI!O 
March ......... ............. ll,4ffi 
April ........................ 20,185 
May......................... 16,157 
June ........................ 7,900 
July ......................... 11,620 
AUgll43t .................. .... 7,900 
September ... ........ ...... 14,oo.s 
October..................... 00,611 
November· .................. 7,000 
December .................. 3,4.40 

'1,740 
1,700 
1,900 
5,800 
8,920 

906 
251 

1,000 
6,900 
5,740 

850 
2,340 

1----1----
The year.............. 00,611 

1904. 

January ................. .. 
}'ebruary ................. . 
March ................... .. 
April ..................... .. 
May ....................... . 
June ...................... .. 
July ....................... . 
August .................... . 
September ............... .. 
October .................... . 
November ............... .. 
December ............... .. 

The year ........... .. 

I!,/WI 
2,480 
4,510 

18,000 
13,371) 
17,9'.10 
5,8150 
3,460 
5,040 

18,700 
8,7llO 
2,m 

----I 
18,700 

"251 

2,200 
2,000 
2,200 
5,500 
5,250 
4,850 

950 
/WI 

1,940 
1,240 
2,800 
1,600 

1,920 
l,B!Il 
5,&lO 

12,000 
12,700 
5,050 
6,360 
4,850 

11, TOO 
12,780 
4,970 
2,740 

6,816 

2,600 
2,2381 
2,832 

10,748 
8,176 
8,868 
3,145 
2,334 
3.544 

10,500 
4,843 
2,441 

5,lIM 

.32 

.31 

.92 
2.00 
2.12 

.84 
1.06 

.81 
1.00 
2.13 
.n 
.46 

1.14 

.43 

.37 

.47 
1.79 
1.36 
1.48 

.82 

.00· 

.00 
1.76 

.00 

.40 

10.36 

.37 

.36 
1.05 
2.00 
2.43 

.00 
1.21 
.92 

2.26 
2.44 

.81 

.82 

15.63 

.48 

.42 

.63 
2.01 
1.53 
1.66 

.58 

.44 

.66 
1.98 

.90 

.45 

11.65 

• J,ow water due to the manipulation of a lumbering dam a few miles above. 

WATER POWERS. 

FALL. 

.00 

.II!! 
1.97 
2.78 
5.78 
1.1lII 
6.75 
4.77 
7.27 
4.11 

.66 

.W 

.6' 
1.18 
1.111 
1.65 
3.78 
5.68 
4.6~ 
8.84 
5.75 
5.41 

.06 

.00 

In the lower 48 miles of its course the St. Croix River has its bed 
in the Cambrian sandstone or "Lower Magnesian" . limestone, princi­
pally the former, which it has succeeded in wearing down nearly to 
base-level, giving steamboat navigation from Taylors Falls, Minn., to 
Mississippi River. Its descent in this distance of 48 miles is only 20 
feet at low stages, nearly all of which is found in the upper half be­
tween Stillwater and Taylors Falls. At Stillwater, 223 miles above 
the mouth of the river, the sandstone bluffs rise steeply on either side 
to a height of 150 to 200 feet, and the river rapidly narrows. The 
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bluffs continue, generally with a flat on one side, between Taylors 
:Falls and Stillwater. In the 2-1: miles below Stillwater the rive~ 
averages about half a mile in width, with a maximum of 7,000 feet 
at the expansion qf the river known as St. Oroix Lake, below Still­
water. For several miles here, according to reports of United States 
engineers, the river is almost without gradient. 

The portion of the St. Oroix abo,:"e Taylors Falls abounds in unde-
. veloped powers. Except near the headwaters of St. Oroix, Totogatic, 

and N amekagon rivers and a small area served by a branch line of 
the N crthern Pacific, running to Grantsburg, this region is without 
railroad facilities.. The following detailed description of the main 
river above St. Oroix rapids, taken from the Tenth Oensus, 1880, 
gives the most trustworthy information of the region obtainable: 

"From the mouth of the Eau Olaire to that of the N amekagon 
River there is a descent of 100 feet, or 4 feet per mile, and many 
rapids occur, among vvihich Oopper Mine rapids may be mentioned . 
.Above the mouth of the N amekagon the· ordinary low-water pow'C 
under a head of 10 feet would be 150 horsepower. The N amekagol. 
River increases this to 600 horsepower. 

In the 12 miles from the mouth of the N amekagon to the YeHow 
River the total fall is 20 feet, including Big Islnnd rapids, State 
Line rapids,and Bishops rapids. Each of the first two is described 
as affording fine opportunities for developing water powers. .At Big 
Island rapids the river runs close to the bluffs on the left bank, but a 
dam would need to extend some distance across the flat on the right. 

From the mouth of the Yellow River to the head of Kettle rapids, 
a distance of 21 miles, the average slope is 1.8 feet per mile, there 
being no rapids of special importance. It is very probable that avail­
able water-power sites can be found in this section. 

St. Croix Rapids.-These rapids are located near the village of St. 
Oroix Falls but a short distance above the head of navigation on the 
St. Oroix river. The bed of the river is in the hard trap rock, and 
the banks rise abruptly, especially on the Wisconsin side. 

Formerly a dam was maintained here with a head of about 25 or 
30 feet but it has long ago gone to ruin. There is a total descent of 
about 55 feet in the six miles which may be included under the name 
of St. Oroix rapids. 

lIn February, 1903, Oongress passed the bill authorizing the con-

'This description is condensed from "The Commercial West" of December 15,1006. 
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struction of a dam at this site and the legislatures of Wisconsin and 
Minnesota promptly granted a charter. Under this authority con­
struction work was begun in the spring of 1905, and continued until 
its completion in the fall of 1906. The dam is 50 feet high and 750 
feet long, all built of concrete in which are imbedded huge pieces of 
solicl rock. The power station is located on the back or down stream 
side of the dam on the Wisconsin side of the river. Owing to the 
low ground above the village of Taylors Falls, Minnesota, it was 
necessary to construct a concrete dyke 1,000 feet long and 20 feet 
high. Plate XLII shows a view of the completed dam and power 
plant. 

This completed plant calls for a development of 27,000 h. p., of 
which one-half is already pro;vided for and the remainder of the tur­
bine equipment will be installed as occasion demands. 

From the forebay the water goes into the iron penstocks of which 
there are 8, each 14 feet in diameter, providing one for each gener­
ator :md two penstocks, I± feet in diameter for the exciters. The gen­
erator water wheels are of the Victor type, 36 inches in diameter with 
four runners to a unit. The exciter water wheels are 18 inches in 
diameter with one runner to each ·unit. 

The water wheel governors are of the Lombard type, one being 
supplied to each water wheel. Each governor is able to exert a pres­
sure of 8 tons in opening and closing the water gates. Each of the 
four large water wheels already installed is directly connected to a 
Westinghouse generator capable of continuously developing 2,500 
kilowatts or 3,300 h. p., and 3,125 kilowatts or an overload of 25 % 
for two hours. Each of the large generators is connected to a bank 
of three 900 kilowatt Westingihouse transformers which step up the 
voltage from 2,300 to 50,000 volts. 

This power is electrically conducted to Minneapolis 40 miles dis­
tant on a private right of way 60 feet wide which was purchased out­
right. This plant is owned and operated by the Minneapolis General 
Electric Company. Its cost is given as $3,500,000. 

Kettle River Rapids.-1Next to the St. Croix Rapids the Kettle 
River rapids are the most prOlfllinent on the river. They extend from 
a point 2.5 miles above the mouth of the Kettle River to a point 1.5 
miles below it. In this distance of 4 miles the total fall is 49 feet, 
of which 34 feet is above the mouth oftha Kettle River. Two islands 

1 Condensed from the Tenth Census. 
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from 1 to 2 miles long di"ide the riyer into two channels. The bed of 

the river is in granite rocks and it is practical to build several dams. 
Above the mouth of the Kettle RiYer a :head of 10 feet would afford 

1,280 theoretical h. p., with the ordinary low water flow, and below 
the entrance of Kettle River 1,737 theoretical h. p., under the same 
oonditions of flow. 

Above the mouth of Snake River, which enters 4.5 miles below 

Kettle River, there is 11 feet fall from the foot of the rapids. Be­
tween Snake River and St. Oroiix rapids are the following rapids: 

The Otter Slide, just below the mouth of Snake River, the ordin­
ary low-water power of which is estimated for a ten foot head at 

2,140 theoretical h. p.; the Horse Race, one mile below; the Balti­
more Rapids a mile below the mouth of vVood River, the ordinary 
low-water power of wlhich under a 10 foot head is 2,2'20 theoretical 
h. p.; the n pper Big Rock Rapids, about one mile below them and 
the Yellow Pine Rapids about 3 miles above the mouth of Sunrise 
.'River. The total fall from the mouth of Snake River to St. Oroix 
:: .lpids is 111 feet and the average slope is 2.64 feet per mile. This 
insures opportunities for important powers at reasonable expense, but 
as yet the only dam for power purposes is the St. Oroix Falls dam 
described above. 

TRIBUTARIES OF ST. OROIX RIVER • 

. LENGTH AND DRAINAGE. 

The length and drainage area of the principal tributaries of St. 
Oroix River, including t,hos6 entering from the ·western (Minnesota) 
side, are shoWn in the following table: 

Principal tributaries ot st. Croix River. 

River. \ Length (map I measure.) 

j Miles. I 
Ean Claire ............................................................. 25 
NamE'kagon ............................................................ 85 

Yellow .................................................................. 50 
Clam .................................................................... 50 
Kettle (Minnesota) .................................................. . 
Snake (Minnesota) .................................................. . 
Wood ............................................................. : .... . 
Apple .................................................................. . 
Willow .............. : ................................................. . 

Drainage 
area. 

Sq .. miles. 

lf17 
1,002 

:no 
416 

1,(1)3 

9a7 
168 
427 

246 
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YELLOW RIVER. 

Yellow River rises in a large lake called Mud Lake, at an elevation 
of 1,085 feet, l and after a sinuous course of 50 miles joins the St. 
Croix at a point only haH this distance from the source and at an. 

elevation of 8.88 feet. This gives a descent of 197 feet, an average 
of nearly 4 feet per mile. This high gradient results in rapids at fre· 
quent intervals throughout its entire course. The slope in the uppel 
third of its length is about 120 feet. Here springs and creeks are· 
numerous. The river is known to have a remarkably constant stage,. 
the'natural rise and fall during the year varying only from 1.5 to 
3.5 feet. This fact may be attributed to the springs and to the reg­
ulating effect of the large lakes, especially Yellow Lake, through. 
which it flows. "It~ valley is generally narrow, being from 200 to 
800 feet in width, although in some places it widens into tamarack 
marshes of considerable extent. The first banks have a general ele­
vation of 15 feet above low water, running back into high, broken 
ridges, covered with white Norway and jack pine. Little stone and 
few bowlders are found until reaching the rapids below Yellow Lake,.. 
which are almost continuous to the mouth of the stream.'a 

Near the mouth of the river the banks are high. A dam could be­
built in Sec. 27, T. 41 N., R. 16, which would develop a head of 25 
feet or more and still not back the water up to the Yellow Lake dam. 
This power could be combined in the same plant with that furnished 
by Loon Creek, which. enters YeRow River near the proposed dam. 
Loon Creek is said to descend 50 to 75 feet in 3, distance of 1.5 miles . 
and is therefore of considerable importance. A dam could also be-
located in Yellow River about a mile above Yellow Lake, which would 
develop a head of 20 feet by overflowing some good meadow lands­
between Yellow and Devils lake.s. 

The following profile of Yellow River suggests the possibility of de­
veloping other- powers on this river because of its high gradient in. 
ranges;t4 and 13: 

1 Rept. Chi~f Enll'. U. S. Arm~, 1880. 
1 Rept. Chief Eng. of U. S. Army, 1880. 
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Profile of Yellow River from its mouth to Mud Lake dam.l 

Distance. I Descent Between 
Points. 

No. Station. 

m 

Elevation 

Total fall.) Per mile. 
From I Bet.ween above sea. 
onth. pOInts. 

l.files. I Miles. Feer, feet. I feet. . 

1 Mouth of river ..................... . ......... ............ 8SS.0 . ........ • 0 •••••••••••• 

2 Yellow Lake dam ............. . 7.0 7.0 OOS.O 41).0 5.7 
3 !>w. ~ sec. 2, T. 39 N., R .. 16 

W .............................. .. 15.0 8.0 938.4 1().4 1.3 
4 .Rice Lake dam (SW. ~ sec. 16, 

T. 39, N., R. 14 W) .......... . 34.0 19.0 001).4 31.0 1.6 
5 SID. ~ sec. 2!5. T. 3~, N., R. 14 "' .............................. . 39.5 5.5 004.4 25.0 4.5 
6 &>C. 31 (near north ~ stake), 

T. 39 N., R. 13 W ........... .. 40.5 1.0 1,004.81 10.4 10.4 
7 SW. ~ sec. 32, T. 39, N., R. 13 

W .............................. . 41.5 1.0 1,011.6 6.S 6.8 
8 Harts (SID. ~ sec. 5, T. 38 

N., R. 13) ..................... . 42.5 1.0 1,019.0 8.4 8.4 
9 8P('. 36 (near north·south ~ 

line), T. 3,9 N., R. 13 W .... . .47.5 5.0 1,046.8 27.8 5.6 
10 Spooner ........................ .. 49.0 1.5 1,058.0 [1.2 7.5 
:1 Mud Lake dam (above) ........ . 52.0 3.0 1,085.0 27.0 9.0 

1 Authority: Nos. 1-9 and 11, U. S. engineers; 10, Chicago, St. Paul, Minneapolis and 
Omaha Rwy. 

Important logging dams are described by United States engineers 
as follows: 

Logging dams on Yellow River. 

Name. Location. Head. 

--
Feet. 

Mud Lake dam ........ Sec. 27 T. 39 N., R. 12 W 7.5 
Hector dam .... Sec. lOT. 33 N., R. 13W 7.5 
Rice Lake dam .. :. :::: Sec. 20 T. 39 N., R. 14 W 10.0 

Yellow Lake dam ...... I Sec. 7, T. 40N., R. 16W[ 18.0 

Capacity. Remarks. 

Cubic feet. 
475,OOO,WO 

.... .... . ... 1 Small capacity. 
700 ,000, 000 Head could be in· 

I creased to 15 feet. 
1,400,000,000 Raises water in Yel· 

low Lake 3 feet. 

EA U CLAIRE RIVER. 

Eau Claire River has its sources in lakes of the same name at an 
elevation of 1,122 feet l above sea level. These lakes are surrounded 
'by high banks, so that at small expense a dam could ,?e .constructed at 
their outlet and made to store surplus waters, thus adding greatly to 
all water power on the river. In its short length of 25 miles this 
river descends 118 feet, including several rapids, 46 feet of this de­
scent being concentrated in the first 6 miles below Eau Claire Lakes. 
The total drainage area of the river is 107 square miles. 

1 Rept. Chief Eng. U. S. Army, 188'. 

16 
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APPLE RIVER. 

Apple River, like the Willow, occupies a comparatively well-set­
tled valley. It drains an area of 427 square miles. The Wisconsin 
Central, the Chicago, St. Paul, Minneapolis and Omaha, and the 
Minneapolis, St. Paul, and Sault Ste. Marie railways are distant 1 
to 5 miles from the river, the last-named road crossing it near Amery. 
The river has its source ip. 20 or more lakes, the largest 6 miles long 
and one-half to three-fourths of a mile wide. These lakes tend to 
equalize and increase the summer flow. The long and severe winters 
cause the minimum flow during the months of January and February. 

Formerly most of the dams on Apple River were used in connection 
with logging operations, but the timber is now practically all cut. 
Flouring mills have been maintained at a number of points, and at 
others the power· is used for electric lighting. There are several pro­
jects at the present time which look to large improvements of some of 
these powers. The river in the first and last thirds of its course runs 
through the Cambrian sand -stone, while its middle third is through 
the "Lower Magnesian" limestone. In the lower third of its course 
the river flows over a rocky bed between rocky banks, giving ideal con­
ditions for dams. Most of the larger powers occur in this stretch, 
and, some of these, de~eloped and undeveloped, are described below: 

1. The first power on the river is an undeveloped one located about 
1.5 miles from its mouth. A dam at this point would give a head of 
15 feet. 

2. T:he second power, owned by the St. Croix Power Company, is 
located about 2 miles from the mouth. Here a concrete dam of the 
arch type, 250 feet long and 47 feet high, develops a head of 82 feet. 

3. Four miles from the mouth is a gristmill with a head of 11 feet~ 
owned by E. E. Mason. 

4. The next dam, located in Sec. 35, T. 31 N., R. 19 W., develops 
a head of 18 feet. 

5. Another dam, located in Sec. 31, T. 31 N., R. 18 W., with a 
head of 2'2 feet is owned, under the name of the Apple River Power 
Company, by the Western Gas and Investment Company of Chicago, 
which also owns No. 4 described above. 

6. A dam 12 miles above the mouth of Apple River gives a head 
of 29 feet. The discharge at this point is about 80 per cent of the 
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total flow measured at the mouth. This power is transmitted elec­
trically to New Richmond, where it is used by mills and elevators. 

The powers on Apple Ri,er of less importance are described in 
the following table: 

Minor water powers on Apple River. 

Location. 

Ahove mouth: 
13 miles ...................... . 
13% miles ................... . 
15)4 miles (Star Prairie) .... . 
25Yz mites . . . . . . . . . . .. ,. . 

Sec. 17, T. 12 N., R. 13 W ....... . 
One·half mile above last site ..•.. 
Amery .......................... . 

Blakes Lake ..................... . 

Owner and use. 

H. L Bixby, flour ......... . 
M. C. Dnggiei & Jewett .... . 

Jlli~~h~Yd;'~' ii';';~·.:::: :::: 
Winger & Winger ........... . 
J. Stucky, gristmill.. . ... . 
Northern Snpply Uo , eleva· 

tors. 
Blake ....................... . 

Head. 

Feet. 
11 
8 

12 
2 

12 
12 

12 

Remarks. 

Developed. 
Undeveloped. 

Do. 
Developed. 

Do. 
Do. 

I 
One·half total dis­

charge developed. 
Develored; can be­

made 18 fe"t. 

There are many other powers above Blakes Lake, with heads of 
from 6 to 20 feet, mostly old logging dams in poor condition. When 
the region becomes more settled some of these powers will be im­
proved. 

The following data on the discharge of Apple River for· the year 
1903 are furnished by John Pearson, superintendent of the St. Oroix 
Power Company, Somerset, Wis. The computations are based on the 
capacity of turbines located at a point 2 miles from the mouth of 
Apple River. The average daily discharge for each month is as fol­
lows: 

Estimated dai1ty (Uscharge of Apple River near Somerset, Wis., for 1909. 

Month. 

January ......••..... 
February ........ . 

~;:i:~.:::::: :::: .::: 

Discharge. 1_._M_on_t_h_. ~1_D_l_.s_ch_a_rg_e_'1 Month. 

Sec.·feet. Sec.·feet. 
258 May ........... 860 I September ..... . 
239 June ... .... .... 468 October .... . 
600 July.... .... .... 492 November •..•. 
555 August. .... .... 380 I December ..... . 

WILLOW RIVER. 

I Discharge. 

Sec.-feet. 
690 
660 
332 
324 

Willow River, one of the smaller tributaries of the St. Oroix, has 
a high gradient, due to the fact that its bed lies in the "Lower Mag­
nesian" limestone for its entire length. 'It drains an area of only 
246 square miles and has a length of about 35 miles~ In the lower 
two"thirds of this distance, between Hudson andJ eW'ett Mills, it de­
scends 213 feet, giving many opportunities for water power. Many 
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of these powers are improved, as the river traverses a fairly rich and 
well-settled country and is paralleled for a considerable distance 
either by the Wisconsin Central or the Ohicago, St. Paul, l\1inne­
apolis and Omaha Railway. The powers. are here briefly described 
in order, beginning at the mouth: . 

1. A timber dam at Hudson 100 feet long gives a head of 16 feet, 
and with improved madhinery would develop 117 horsepower at or­
dinary low water. A part- of this power is· used occasionally for 
electric light when the po"wer described as No. 3 is short of water. 

'2. Two miles from the mouth of Willow River a dam formerly de­
veloped a 9-foot head and was used for driving a flouring mill. At 
,present this dam is washed out. 

3. The 130-foot dam of the Willow River Electric Light and Po-wer 
:plant. 3.5 miles from the mouth of the river, gives a head of 22 feet, 
:sufficient to develop 200 theoretical horsepower at ordinary low-"water 
flo"w. The power is used to generate electricity for lighting the city 
of Hudson, ,Vis., and for pumping its water supply. 

4. A timber dam 100 feet long, 5.5 miles from the mouth of Wil­
low River, gives a head of 24 feet, sufficient to develop about 125 
horsepower. This power is used for- a flouring mill. About 1,200 
feet below this dam there is a fall of about 47 feet, and at this point 

. a new Jam could be erected, which could be made to include the 24-
foot dam above, giving a total head of 71 feet. Such a dam would 
need to be about 26 feet high and about 70 feet or 80 feet long. By 
<>arrying the water a short distance below in a penstock, a total head 
of 105 feet could be secured, sufficient to develop about 600 horse­
po,ver at ordinary flow of water. This site, being where the river 
bed changes from the "Lower l\fagnesian" limestone to the Oambrian 
sandstone, affords ideal conditions for a dam. The town of Burk­
hardt, on the O'hicago, St. Paul, Minneapolis and Omaha Ra-ilway, 
is located about a mile distant. 

5. Seven miles from the mouth of Willow River a 100-foot timber 
dam gives a head of 16 feet. This power is used to run dynamos. 

6. Rapids occur 8.5 miles from the mouth of-Willow River. A 
dam 125 feet long at this point, located at comparatively small ex­
pense in a narrow limestone gorge, could be made to develop a head 
of 22 feet. 

7. At a point about 11 miles from the mouth of Willow River the 
Boardman flquring mills were formerly located_ The 80-foot timber 
.dam at this point was washed out some time ago, but the mill still 



ST. CROIX RIVER. 245 

stands. 1£ the dam were replaced, a head of 16 feet or more could be 
easily developed. All the above powers on Willow' River are owned 
by C. Burkhardt, who has the right. cxi flowage wherever needed along 
this stretch of 11 miles, giving an aggregate descent of nearly 20() 
feet. 

8. The next power on Willow River is located at New Richmond. 
A timber dam 40 feet long, owned by the New Richmond roller mills~ 
develops a head of 18 feet. 

9. The last. dam on this stream is located at Jewett, 5 miles east 
of New Ric:hmond. Power afforded by a 10-foot head is owned by 
P. Newell & Hennesey and used in a feed mill and sawmill. Above 
this point Willow River. is too small for water-power use. 

CLAM RIVER. 

Clam River drains an area of 416 square miles. It is formed by 
two branches-North Fork and South Fork-which unite near the 
center of the drainage area just above Olam Lake. The river de­
scends about 350 feet in a total length of 50 miles', and, as much of 
this high gradient is concentrated at rapids, several good opportuni­
ties are offered for development. The river flows through a compar­
atively t:hinly settled region, which as yet has no railroads,. Several 
railroads, however, cross the margins of the drainage. The following 
statements regarding its principal wat,er powers are based on infor­
mation given the writer by Edward L. Peet, editOlr of the Journal, 
Grantsburg, Burnett Oounty. 

A large, unimproved water power exists in T. 40 N., near the line 
betW1een Rs. 17 and 18 W. At this point the banks of Olam River 
are 80 to 150 feet high, and the land which would be flooded is low 
and of little value. Above the proposed dam the valley bottom will 
average haH a mile wide, with a few expansions to 1.5 miles. The 
bed of the river is clay and bowlders, mixed with sand. Plenty of 
timber for the construction of a dam grows in the swamps close at 
hand. Bowlders are also abundant at the dam site. The levels taken 
on a l'ecent survey show that this power could be improved in the 
following ways: A dam 6 rods long at the range line would give a 
head of 20 feet. A dam 10 rods long built farther downstream would 
produce a head of 35 feet. By adding a 6 foot embankment for a 
distance of 20 rods this head could be increased to 28 feet; or a dam 
60 rods long could be built across the valley with an average height 
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of 40 feet and a maximum height of 85 feet. If the water were con­
ducted by a canal a distance of about a mile to the lowlands adjacent 
to 'St. Croix River, turbines could be installed with a head of 100 
feet. This dam site is distant only 3 miles from other large, unde­
veloped powers on St. Croix and Yellow rivers, with which it could 
be easily and cheaply connected by electric transmission. 

About 'half a mile below Clam Lake there is now a logging dam 
with a head of about 20 feet which raises the water in the lake 3 or 
4 feet. This dam impounds the water from a drainage area of 283 
square miles. United States engineers reported that a dam would need 
to be 560 feet long at this point to produce a head of 25 feet. Such 
a dam would have a capacity of 4,670,786,000 cubic feet/ and if 
properlY" regulated could be made to greatly increase the amount and 
value of the powers below. The engineers found that the bed of the 
river consisted of sand from 3 to 20 feet, at which depths, soundings 
indicated hard materials, supposed to be clay and gravel. 

Another large water power is found at Clam Falls, in Sec. 13, T. 
37 N:, R. 16 W., where the river falls over a wide ledge of the "Ke­
weenawan" rocks. A dam at this point impounds the drainage from 
an area of 45 square miles and develops a head of 34 feet. Between 
Clam Falls and Clam Lake the slope is small and the river valley is 
half a mile to 1.5 miles wide. The river profile is shown in the fol­
lowing table, compiled from surveys made by United States engineers. 

Profile of Olam River from its mouth to Clam Falls. 

Distance. 
Eleva· 
tion 

above 

Descent between 
points. 

Station. 
From 

mouth. 

~------~------------------

Month of river ............ ... .. .. .. 
St. Croix, road crossing .. . ..... ..... . 

. Clam Lake. mouth.. .. ............ . 
Sec. 35. T. 38 ~., R. 16 W., south line .. 
Clam Falls..... .. .................. .. 

Miles. 
0.0 
6.0 

19.0 
29.0 
3!.5 

Between ef')a level. 
points. 1 ____ , __ T_o_t_al_. _,._p_er_m_i_le_. 

Miles. Feet. Feet. Feet. 

6.0 
13.0 
10.0 

3.5 

~~ ...... iii ........ ·2:2 .... 
917 66 n.l 

... :~~ .... I ...... ~~ ....... 2:~ .... 

NAMEKAGON AND TOTOGATIC RIVERS. 

N amekagon River rises in a large lake of the same name Ilear the 
divide in the watersheds of Chippewa and Bad rivers. Its drainage 
area is second in extent of an the St. Croix tributaries. N amekagon 
Lake is formed by six or more connected lakes, occupying parts of 14 

l 1 Rept. Chief Eng. U. S. Army, 1880, p. 1619 
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sections and surrounded by extensh'e cedar and tamarack marshes. 
In the upper 60 miles of its course the river is generally narrow Ilnd 
swift, stretches of rapids over pre-Oambrian crystalline rock being 
frequent. 1 There are also several vertical falls of 2 to 4 feet, which 
together with the rapids, furnish good opportunities for water powers. 
The banks are high on either side, stretching away into high, broken 
ridges and sand barrens covered with timber. In the remaining 25 
miles of its length the river is from 100 to 200 feet wide. In this 
reach it descends 130 feet, including several sharp pitches and rapids, 
the principal of which are Little and Big Bull rapids and Dupee flats. 
The average slope of the river is 5.3 feet per mile. 

A good l(){;ation for a dam is found 4 miles above the mouth of the 
river, where the high gravel banks approach wijjhin 600 feet. A 
head of 20 feet or more could be dbtained here without overflowing 
much land, impounding the drainage fr9ill 1,000 square miles. ·With 
the ordinary low water flow estimated at one-third of a second-foot 
per square mile, this would produce 740 theoretical 'horsepower. Be­
cause of the storage effect of the present dams above this point, the 
river at this site might be made to produce nearly 1,000 horse-power. 
Another good location for a dam is found at Veazie, on the Ohicago, 
St. Paul, Minneapolis and Omaha Railway. By overflowing 6,000 
acres, mostly railroad and government land, a head of 30 feet could be 
obtained, according to United StateS' engineers. A dam of 15 feet 
head would cause little overflow. Such a dam would have the run­
off from aborut 800 square miles and at ordinary low water wouid pro­
duce 275 theoretical horsepower. Small dams are located at Stinnett 
and at the outlet of Lake N amekagon. A dam owned by t:p.e Hay­
ward Electric Light and Power Company, located near Hayward, de­
velops 200 horsepower and is used for light and power purposes in 
that city. 

Additional information regarding undeveI0ped powers is given in 
the following profile: 

1 Sima!", V. B., Asst. U. S. Engine€r: Rept. Chief Eng. U. S. Army, 1880, p. 1616. 
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Profile of Namekagon River from its mouth to Cable, WiS.1 

No·1 

Distance. Descent b"tween 
points. 

Station. 

j 
Elevation 

From Bptween above sea. 
Total fall. Per mile. I mouth. pOlnts. 

I Miles. I Miles. Feet. feet. feet. 

i Mouth of river, .................. 0.0 ............ ::j:008.0 . ........... 
2 Sec. .33, T. 43 N., R. 14 W., 

............ 

eaEtt side ........................ 4.0 4.0 917.8 9.8 2.4 
Il Totogatic River, mouth ......... 5:0 1.0 918.0 .2 .2 
4; McKinzie Creek, mouth. sec. 

28', T. 42 N., R. 13 W ......... 13.0 8.0 944.0 216.0 3.'2 
5 Stuntz Brook, mouth. sec. 27, 

T. 42 N., R. 13 W ............. 15.0 2.0 85.2.0 8.0 4.0 
6 NE. ~ sec. 34, T. 41 N., R. 

13 W. ........................... 16.0 1.0 958.0 6.0 6.0 
'i' NW. ~ sec. 6, T. 40 N., "B-

12 W. T: "4O'N::: ·ii:'·i~· 'W:; 19.5 3.5 990.0 32.0 9.0 
8 Sec. 18, 

near center . N·::·ii:··i"i· 'W:; 21.5 2'{) 1,004.5 14.5 7.2 
9 Sec. 39, T. 40 

near center "±::.4O ·N:; ·ii: 'i2 24.0 2.5 1,02'4.2 19.7 7.9 
10 sw. ~ sec. 2ft, 

W. .............................. 25.5 1.5 1,025.2 1.0 9·7 
11 Veazie, sec. 36, T. 40 N., R. 12' 28.5 3.0 1,039.0 13.8 4.6 
12 River Jordan, mouth, sec. 21, 

T. 40 N., R. 11 W ............. 35.5 7.0 1,0518.0 19.0 2.7 
18 Spring Brook, mouth, sec. 15, 

T'. 40 N., R. 11 W ............. 87.0 1.5 1,008.0 10.0 6.6 
14 Ohippenacia Greek, mouth, 

sec. 33, T, 40 N., R. 1() W ... 48.0 6.0 1,115.0 47.0 7.8 
15 Stinnett .......................... 45.0 12i.O 1,1316.0 21.0 10.,5 
16 Little Puckanance ............. 59.0 14.0 1,218.0 !IIZ.O 5.9 
17 Cable, Bayfield County ......... 70.0 11.0 1,003.0 8fi.0 7.7 

1 Authority: Nos. 1-14, and 16, U. S. engineers; 15 and 17, Chicago, St. Paul, Minnea­
polis and Omaha Railway. 

In its length of 55 miles, Totogatic River, the principal tributary 
of the N amekagon, descends 350 feet. It enters the main stream 
only 5 miles above its mouth. The region is high and precipitous, 
with frequent ledges of pre-Oambrian crystalline rock and bowMers. 
As a result, the stream forms for miles a series, of rapids with many 
vertical falls of 10 feet or more. Many logging dams already exist, 
the most important being located as follows: Sec. 13, T. 42 N., R. 
10 W.; sec. 6, T. 42 N., R. 10 W.; and sec. 12, T. 43 N., R. 10 W. 
A good siw for a dam is near the outletof Gilmore Lake, in Sec. 9, 
T. 42 N., R. 12' W. ; and another in sec. 12, T. 42 N., R. 12 W. The 
following profile of Totogatic River is compiled from surveys made 
by United States engineers: 
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Profile ot Totogatic River trom its mouth to N E. %. sec. 15,11. 4~ N., R. 9 W. 

Distance. Descent between 
points. 

Elevation 
above sea I Per mile. 

From Between Total. mouth. points. 

I Miles. 
... ~~I:e5s: ... [ Feet. Feet. I Feet. 

0.0 918.0 .. ··57:5···· ·····5:0···· 11.5 975.5 
200 

8.5 J 
1,008 8 

f 

2:J.3 2.7 
37.0 17.0 . 1,168.4 159.6 ~:4 
40.0 3.0 1,241.6 73.2 24.4 
50.0 10.0 1,251.G 10.0 1.0 

Station. 

Uouth of river..... .. ....... . ... .. 
Sec 13, T. 42 N., R13 W., rlam ...... .. 
NE. '4 sec. 10. T 42 N., R. 12 W ........ . 
NE. 7.1. sec. 3, T. 42 N ,H. 10 W ........ . 
NE.lo. .ec.13, T. 42 N., R.I0 W.... : 
NE. M sec. 1;;, 1'. 42 N., R. 9 W ........ . 

MINOR STREAMS. 

Osceola Creek.-Emptying into St. Croix River a few miles south 
of Willow River is a small stream known as Osceola Creek. In the 
city of Osceola, near its mouth, is a water power witH a head of 90 
feet, owned by the Osceola Mill and Elevator Company. This dam 
:furnishes the power to run a mill with a capacity of 175 barrels per 
day. One-fourth of a mile above is another dam with 'a head of 26 
feet. 

Kinnikinnic River.-A small river emptying into St. Croi" 
River only 5 miles above its mouth bears this name. Its gradient is 
so high that there are a number of good sites for water powers. The 
descent in 10 miles is 190 feet. The following is a tabulated state­
ment of its water power: 

Water powers on Kinnikinnic River.l 

No. Location. Owner and use. Remarks. Head. I ~i~!e~ 
__________________ I power. _____________ _ 

Feet. i 
1 3 miles from mouth .. 
2 5 miles from month .. 
3 7 miles from meuth .. 

River Falls: 
4 3 miles below ... 
5 1 mile below .... 
6 River Falls: 
7 " .... do " ........... . 

N. Kohl, flouring mill . .... . . 10 I 70 

:::::.::::::::::::::::::::::.::. ""20" ........ 

'C{ty~;"U;r'~-';~k~' :::: ::.: :::: 
...... rio ................ .. 
Geo. Fortune, mill and eleva· 
tor ....................... .. 

14 
15 
39 

60 
140 

8 ...... do" ... :".. .... Pratrie mill and elevator .. . 
8 

14 
10 

40 
60 

9 7 miles above River Clapp's mill ........... .. 

I 
Fall.. . 

10 South Branch, sec. 1, W. H. Putnam, feed and flour 50) 30 

11 1 mile above No. 10 .. GLASS Bros', manufacturers. 14 .. " T.27N., R.l~W'1 
12 I Balsom Lake .... ; .. J. W. Park, lumber and flourl.... .... 180 

Timber dam. 
Good dam location. 

Timber dam, 9 by 120 .. 
Timber dam. 

Timber dam, 4 by 210 .. 
Timber dam, 12 by 180. 
Dam out. 

Timber dam, 26 by 114. 

-----------------
1 Figures are low·water estimates. Nos. 1 and 5·12 developed; 2-4, undeveloped. 
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LAKE SUPERIOR DRAINAGE SYSTEM. 

TOPOGRAPHY. 

The watershed which limits the area of Lake Superior drainage in 
'Wisconsin varies in elevation (above the level of Lake Superior) 
from 600 feet near the Minnesota line to over 1,000 feet near tho 
Michigan line. Its average distance from Lake Superior is only 30 
miles. For this reason the rivers are comparatively small; but owing 
tc the fact that their large fall of 600 to 1,000 feet, is largely con­
centrated at a few points they offer many opportunities for water­
power development. From a point near the center of the watershed 
a wide and nearly flat table-land, of which Bayfield Peninsula and 
the. Apostle Islands form the northern prolongation, separates the 
drainage into eastern and western sections of nearly equal area. In 
both of these sections three distinct belts of topography are usually 
distinguished. The southernmost belt consists of a plateau in large 

- part covered with swamps and lakes and is so flat that in many cases 
the water from the same swamps and lakes may flow either north 
to Lake Superior or south to the Mississippi. 

From this flat watershed the descent northward is gradual until 
a range of mountains from 600 to 900 feet above th~ level of Lake 
Superior is reached. The northern slope of these monntains is much 
steeper than their southern slope, forming a marked though not 
.continuous escarpment. 

In the western section these mountains, known as Douglas Oopper 
Range, reach a height of 400 to 600 feet above the lake and have t'. 

width of 1 to 4 miles. They extend in an east-northeast direction, 
gradually merging into the Bayfield moraine. Froon the crest of the 
mountains there is a sudden descent of 300 to 400 feet, caused by a 
faulting of the rocks. The I,ake Superior rivers break through the 
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:ridges at this point, and here the greatest opportunities for water­
power development are to be found. 

In the eastern section the mountains, called the Penokee Iron 
Range, extend from a point on the Michigan boundary, 12 miles 
from Lake Superior, in a southwPsterly direction for about 35 miles, 
gradually merging into the plateau. As in the western section, 
many falls and rapids occur in breaking through the hard "Huro­
nian" rocks of which the range is composed. Smaller falls continue 
for a distance of 5 to 6 miles after crossing the Penokee Range, or 
until the Copper Range has been crqssed. 

To the north of the highlands and ex1Jending with a gradual slope 
northward to the shores of Lake Superior lies a plain with a width 
·of 5 to 15 miles. Its northern portion reaches an elevation of 100 
to 200 feet above Lake Superior or 700 to 800 feet above the sea. 
The entire belt is underlain by till and deep layers of red clays some­
times mixed with sand. The rivers, both large and small, have cut 
deep and narroiW banks in the clay soil. As a l'esult the surface is 
carved in every direction by narrow water courses whose steep sides 
have a height of 25 to 100 feet, making railroad and higlnvayeon­
struction expensive. Very few swamps are found in this lowland 
area. Because of the gradual slope of the shallow rivers opportuni­
ties for water-power development in this belt are rare. In many 
.cases, however, there are important falls at the immediate mouths of 
the rivers and over the red sandstone. 

"VATER POWERS. 

GENERAL STATE~IENT. 

Owing to the fact that the rivers of the Lake Superior system in 
'Wisconsin have a total fall of 400 to 1,000 feet in the narrow belt of 
30. miles separating the plateau region in which they rise from Lake 
Superior, their currents are characteristically rapid. As a result the 
rainfall is quickly discharged, thl3 streams alternating between small 
creeks and torrential rivers. While the storage of surplus waters is 
important everywhere in the State for the economical development of 
water power, it is here doubly so. The fact that the most important 
falls and rapids are in the upper half of the drainage area increases 
the difficulty of storing a large proportion of the rainfall. With fl. 
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storage of less than 5 to 15 per cent cd the rainfall most of the rivers 
would furnish at low water an insignificant flow. 

Rainfall data regarding this drainage area are scanty, but sufficient 
to show that the rainfall increases from the lake to the highlands. 
This fact is strikingly shown by the precipitation map published by 
the United States Weather Bureau. It is here seen that the rainfall 
increases southward at the average rate of about 5 inches every 25 
miles, the maximum not being reached until after the highlands are 
passed. That fact has an important bearing on the value of the water 
powers, because, as already stated, it suggests the location of reser­
voirs to a large extent in this region of greatest rainfall. The most 
important water powers occur near the Oopper ranges and the Peno~ 
kee Iron Range, where future mining operations may render them of 
much economic importance. 

ST. LOUIS RIVER. 

Although the water powers of St. Louis River lie outside the State, 
they are located so near. the Wisconsin boundary that development 

:::~.:F~~~~","===-_.s~~~~ ___ -(EAO OF PIPE LINE 

Fig. H.-Plan of canal of Great Northern Power Company on St. Loltis River. 
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contemplates their extensive use in Superior and other Wisconsin 
cities. An important feature of St. Louis River is the concentu­
tion of its descent in the lower reaches, where its volume is greatest. 
This provides opportunities for water power, which, if distributed 
among its smaller tributaries would be in large part wasted. The 
upper portions of St. Louis River are sluggish, flowing through many 
lakes and swamps, but as the waters near the lake their speed is in­
cfeased until at a point about 22 miles from r~ake Superior, just 
above Fond du Lac, there is a series of falls and rapids extending 
ti miles upstream from a point 2 miles from the 'Wisconsin boundary. 
In this distance of 6 miles the river descends 456 feet in a series of 
wild leaps over the upturned ledges of slate rock, forming a water 
po,wer which has few superiors in the "\Vest. This power and the 
riparian rights are oWlled by the Great Northern Power Oompany. 

The present practice in the design of hydro-electric plants of pro­
viding generating l1nits and auxiliary apparatus of large capacity 
instead of the multiplication of smaller machines is well illustrated 
in the Great Northern Power Oompany's plant. 

This water p.ower· plant, situat!ed near Superior, Wisconsin, on 
the St. Louis River and now under construction, is second only to 
the great, hydraulic plants at Niagara for, when fully completed, it 
will call for the generation of 200,000 h. p. 

The initial equipment, now under way, is for 30,000 h. p., with Ull 

ultimate capacity at thio; station o.f 80,000 h. p. Power from this 
plant will be transmitted 14 miles to Duluth and Superior' but, 
el-entnally, it is planned to transmit power 50 to 75 miles for the 
operation of the great :Mesabi and Vermillion iron ranges. 

The relative positions of the power house, dam reservoirs, etc., 
are shown in Figure 14. From the head gates to the power house is 
a distance of 2.8 miles, about two miles of which is canal and fore­
bay. Over the remaining distance the water is carried through 3,800 
feet of wqod stave pipe and about 1,000 feet of seven-foot steel pipe 
for each water wheel unit of 10,000 horse power. The total head 
thus developed is 365 feet . 

. A complete account of the electrical installation may be found in 
the Electrical World of July 28tlr, 1906. A view of the dam at the 
head of the rapids and the rapids below is shoWll in Plate XLIV. 
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NEMADJI AND BLACK RIVERS. 1 

Unlike other rivers of the Lake Superior watershed, Nemadji­
River flows northeast instead of north and does not rise in an elevated 
region. As a result it is devoid of important rapids or falls suitable 
for water po-wer. 
I__ 

Black River, the most important tributary of the Nemadji, rises 
in an elevated country, its source being in a lake on the Minnesota 
boundary. It flows north and empties into N emadji River about 10 
miles from Lake Superior at an elevation qf only 20 feet above the 
lake. In the upper two-thirds of its length Black River flows 
through many tamarack and cedar swamps, which give to its waters. 
a distinct color and taste. Up to about 4 miles from the Douglas 
Oopper Range it occupies a wide valley with small descent. As this 
range is appro'ached the valley narrows and its gradient increases; 
In the SE. % Sec. 28, T. 47 N., R. 14 W. the hard lay&s of the 

_ "Keweenawan" rocks cross the river, producing a vertical fall of 31 
foot. A total head of 160 feet2 could easily be obtained here for :t 

dam site. A view of these falls is shown in Plate XLVI .. As Black 
River has a drainage area of 80 square miles above these falls, an 
assumed run-off of 0.4 second-foot per square mile gives 560 theoreti­
cal horsepower. A company was formed some time ago to improv.) 
this power, and a franchise was secured from the city of Superior 
for lighting by electricity, but no construction has yet been done. 
The water at the head of the upper rapids is 387 feet above Lake 
Superior; at their foot, 50 yards beyond, the elevation is 227 foot. 
From this point the r.iver passes for nearly a mile through a gorge-
100 to 170 feet deep, below which the walls of the gorge are less 
elevated above the stream, but the current is very rapid until it joins 
Nemadji River 4 miles below. From the foot of Black River Falls 
to the junction with the Nemadji the total descent is 200 feet, an 
average of 50 feet to the mile. 

BOIS BRULE RI"VER. 

Though over 33 miles long, Bois Brule River has a drainage area or 
only 200 square miles, practicallyilll of which is in the' highland 
district. It rises in a swamp, near St. Oroix Lake, at an elevation of-

1 T'lle authority for mo"t of the statements concerning the Lake Superior rivers Is" 
Prot. R. D. Irving: Geology of WiSCOllMin, vol. a. 1880. 

• Sweet, E-. T., Geol. WisconSin, vol. a, lSI'll, p. 319. 
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420 feet above the level of Lake Superior. In Slec. 15, T. 46 N., R. 
10 W., at the Dalles, Bois Brule Ri,er is only 25 feet wide, with bank& 
of clay and bowlders averaging 8 feet in height. Near this point 
there are swift rapids, with a total descent of about 15 feet in 200 
yards. Similar rapids about 3 miles farther north, near the town­
ship line, continue as far as the mouth of N ebagemain River, the 
most important tributary of the Bois Brule, in Sec. 27, T. 47 N., R. 
10 W. For the next 10 or 12 miles the current is very sluggish un­
til the head of the lower rapids is reached, in Sec. 26, T. 48 N., R. 
10 W. From this point to within 1.5 miles of Lake Superior rapids 
and small falls (the largest being 4 or 5 feet in height) occur almost 
continuously. These descend an aggregatJe of 200 feet over "Keween­
awan" eruptives and sandstones. By constructing dams at the out­
lets of Lakes N ebagemain and :Minnesung the surplus water could 
be held back and used at times of low water, thus adding greatly to 
the value of the water powers on the river. At present there are no 
dams. :Mr. Howard Thomas;, city engineer of Superior, Wis., states 
that the normal discharge of this river is 100 second-feet and that 
at several points heads of 40 feet could be obtained by dams between 
bluffs or with dams and flumes along the banks. Such a head would 
give 450 theoretical horsepower. Because of its comparatively small 
watershed and the fact that the river is fed very largely by springs it • 
is not subject to fres·hets. 

MONTREAl. AND GOGOSHUNGUN RIVERS. 

For nearly its entire length :Montreal River forms a part of the 
:Michigan-Wisconsin boundary .. It rises in a tanglie of lakes and tam­
arack swamps near the boundary line at an elevation of about 1,600' 
feet above sea level, or 1,000 feet above Lake Superior. Its length 
is 50 miles, the highest gradient being concentrated in the last quarter 
of this distance. This exception to the general rule of the Lakie Su­
perior drainage area is due to the fact that here the Penokee Iron 
Range and its associated highlands of the "Keweenawan" series ap­
proach Lake Superior within a distance of only 3 miles, leaving no 
lowland region. 

About 1,300 feet from its mouth, on the north line of Sec. 7, T. 
47 N., R. 1 E., is a vertical fall of 35 feet over sandstone. It is 
stated by an officer of the Duluth, South Shore and Atlantic Railway 
that a head of 55 feet could be developed here by constructing a flume 
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100 feet long. Because of the lakes and swamps at the headwaters 
of this river it is likely that at least 5 per cent of the annual rain­
fall could be stored in reservoirs. ,This would give, from its 280 
square miles of drainage area, an ordinary flow of 140 second-feet, 
equivalent, with a head of 55 feet, to 868 theoretical horsepower. III 
the last five-eighths of a mile of its course Montreal River descends 90 
feet. The railway official mentioned above also states that another 
power site is located in the NW. ~ SW. ~ Sec. 21, T. 47 N., R. 1 
E., at falls of 60 feet over the crystalline rocks. As the banks are 
high, a 20-foot dam, with a flume 250 feet long, would develop a 
head of 80 feet. Both of the above powers are within 4 miles of the 
Duluth, South Shore and Atlantic Railway. At Ironwood, about 
2 miles above these falls, the river has an elevation of 880 feet. In 
the 5 miles above Ironwood the river descends only 30 feet, and for the 
remainder of its upper reaches its current is slow. At.all the rapids 
on this river the conditions are favorable for the building of dams. 

Under date of April 9, 1907, Edward P. Burch, consulting en­
gineer, writes that his surveys of !Iontreal River near Saxton Falls 
showed that a 9.am with 120 foot head was feasible. His measure­
ments of the .discharge of Montreal River during the winter of 1906 
and 7 showed a minimum flow of 102 cubic feet per second. Survey 
for reservoirs on headwaters of this river have also been made which 
show that a system of reservoirs can be constructed at moderate cost. 

The Gogoshungun, a branch qf the Montreal, is nearly as large as 
the upper :Montreal, being about 30 miles long. Its total descent is 
500 feet. Until the river reaches the Penokee Range its current is 
sluggish, being bordered by swamps. In its passage through the 
mountains, in Sec. 27, T. 46 N., R. 2 E., a number of rapids and falls 
occur. 

BAD RIVER. 

MAIN RIVER. 

The sources of Bad River lie in large swamps 8 miles south of the 
Penokee Iron Range, at an elevation of 900 feet above the level of 
Lake Superior. In this distance of 8 miles its descent is 110 feet, but 
its course is sinuous, as may be inferred from the fact that the Wis­
cor..!Oin Central Railway is forced to cross it eight times. About 1% 
miles above Mellen are rapids called Copper Falls, which have a total 
descent of about 60 feet (PI. XLVII.) The river at this point has 
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Fig. 1. COPPER FALLS, BAD RIVER. 
SE. t Sec. 1 i , T. 45 N., R. 2 W. Ashland Co .. Wis. 

Fig. 2. LOWER FALLS OF AMINICON RIVER, Sec. 29, T. 48 N., R. 12 \Y. 





LAKE SUPERIOR DRAINAGE SYSTEM. 257 

a drainage area of about 144 square miles. According to a survey, 
5 per cent of the annual rainfall could be -easily stored in dams near 
the headwaters, which should provide an ordinary flow of 68 second­
feet, equivalent to 460 theoretical horsepower. 

"Near the Penokee Range Bad River enters a gorge of pinkish gralL­
ites, narrowing in places to a width of 10 feet and descending 20 feet 
in 30 rods, with a total descent of 50 feet in three-fourths of a mile. 
The river then widens and continues with reduced grade until Pe­
nokee Gap is reached, when it ag~in contracts. Coming into contact 
with the "Huronian" rocks, it flows along their strike. In the next 
four miles occur many rapids and several falls, inclu,ding one of 
35 feet." In the next 1,000 feet, in which the river descends 40 
feet, Tylers Fork, the most important tributary, is reached. Directly 
at the junction Tylers Fork has a fall of 45 feet over the wall of a 
gorge 65 feet deep. This is in Sec. 17, T. 45 N., R. 2 W. A 
competent engineer, reporting on this water power, states that dams 
could develop' here a head of about 120 feet. This tributary drain­
age area is given at 234 square miles. On the assumption that the 
rainfall is only 32 inches and that reservoirs can be made to store 15 
per cent of the rainfall, it was estimated that the river would fur­
nish a continuous flow of 206 second-feet, equivalent to about 3,000 
theoretical horsepower. It was proposed to conduct this power elec­
trically to Ashland. See Plate XL VIII for view of falls. 

In the next 1,000 feet below Tylers Fork the river flows through a 
rocky gorge 100 feet deep, beyond which the rocks disappear and the 
stream flows between high banks of red clay, the ground rising rapidly 

, on both sides. The total descent in Sec. 17 is probably 135 feet. In 
the next 6 miles of its sinuous cour88, to the mouth of Maringouin 
River, the river descends about 30 feet to the mile. Both rivers at 
their confluence are broad and deep, with slow-moving, muddy cur­
rents and wide bottom lands-conditions which continue to the mouth 
of Bad River. 

Farther north, 214 miles from this junction, Bad River receives 
the waters of Potato River. At this point its elevation is 80 feet 
above the level of I~ake Superior. In Sec. 25, 'r'. 47 N., R. 3 W., oc­
cur some small falls, of 1 or 2 feet" over red sandstone and shale, 
which continue for perhaps 2 miles. Below' these falls Bad River 
continues sluggish, deep, and tortuous, with bold and high clay banks, 
until White River is reached. For the remainder of its course the 
river finds its way to Lake Superior through swamps. 

17 
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TRIBUTAltIES. 

The principal tributaries of Bad River, named in order from its 
mouth, are as follows: White River entering from the west; Potato 
River from the east; }Iaringouin or Mosquito River from the west, 
and Tylers Fork from the east. 

o White Rive1·.-Thisriver, the largest tributary of Bad River, 
has a total length of about 45 miles, and drains an area of 400 square 
miles. It rises in Long Lake, at about 700 feet above the level of 

I.&ke Superior. Most of its descent is concentrated in its upper waiP..xs, 
where its discharge is least~ It pursues a general northeasterly course 
with many windings through high and steep clay banks, like those de-
scribed on Bad River. Its only considerable falls are in Sec. 6, T. 46 
N., R. 4 W., where the river was originally obstructed by the edges 
of southward"dipping rocks. A dam with a 20-foot head has been 
maintained here for several years, and until October, 1903, furnished 
the power to run a paper mill. At that time the mill burned. The 
White River Power Company,. of Rhinelan\ler, Wisconsin, is now, 
November, 1906, engaged in further developing this same power. A 
concrete dam carrying a hlead of 32 feet is being built in Sec. 6, T. 
46, R. 4 W. and it is plann,ed tQ have the contract completed and the 
machinery in. operation by September, 1907. The water will be car­
ried by a 9 foot pipe from the dam to a point 1,400 feet lower down 
stream. The turbine installation will consist of 2 pair of twin wheels 
each unit capable of developing 900 H. P. and directly connected to 
500 ~. W. generators. The current will be transmitted to Ashland 
and leased for power and lighting purposes. The owners estimate a 
minimum power of 1,000 H. P. The officers of the company are 
A.W. Shelton, President; O. A. Wixson, Secretary, and E. A. Ed­
monds, Treasurer~ 

Maringouin River.-Maringouin River, sometimes also called Mar­
ingo (}Iosquito) River, has a total length of about 40 0 miles and 
drains an area of 231 square miles. Four miles from its source it 
cross,es the Penokee Range. Here, in the"NW. 1,4 Sec. 23,- T. 44 N., 
R. 5 W., the river des~ends, in a series of three falls, a total distance 
of 65 feet within a few rods. The two upper falls, of 15 and 25 reet, 
respectively, are .only· 50 feet apart. Nothing but the limited amount 
of water prevents this from being a valuable water 'power. For the 
remainder of its course the river is devoid of falls or rapids flowing 

between high clay banks. 
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TYLERS FORKS FALL. SE. t Sec. 30, T. 44 N., R. 2 \\'. 
Fall , 45 feet. 
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Within 6 miles of its junction with Red River, the Maringouin re­
ceives several rapid tributaries, the most important of which is Bruns­
weiler Oreek. This creek rises in the same swamp with Maringouin 
River, but, unlike it, has important falls north of the "Huronian" 
hills. Until Bladder Lake is passed in Sec. 11, T. 44 N., R. 4 W., 
the current is sluggish. The outlet of this lake is only 6 feet wide, 
with rock walls on either side. A dam which would greatly raise 
the water in the lake could be constructed here at slight expense. At 
the outlet of the lake there is a long series of chutes and rapids for a 
distance of over 6 miles. In this stretch the creek flows through a 
narrow valley with steep, rocky hills. The last important descent 
occurs near the north line of Sec. 22, T. 45 N., R. 4 E., where the 
stream leaves the Oopper Range, the slope being 30 feet in a distance 
of 130 feet. 

Tylers Fork.-This tributary is the only one which joins Bad River 
before the lowlands are reached. Tylers Fork, nevertheless, has a 
length of 30 miles and a total descent of 700 feet. Until it reachel> 
the Penokee Range its current is sluggish. In the NE. % Sec. 33 T. 
45 N., R. 1 W., the river falls 20 feet over the hard "Huronian" 
rock. Less than a mile farther on, in Sec. 28, occurs a series of low 
falls over black slate, the descent being 20 feet in a distance of 500 
feet. On the north line of sec. 20 the river surface is 760 feet above 
the level of Lake Superior. In the next 10 miles of its course it de­
scends260 feet, but without any considerable rapids. On the west 
line of Sec. 15, T. 45 N., R. 2 W., the elevation of the water is 485 
feet. The current now becomes swifter and about a quarter of a 
mile below the east line of Sec. 16 is a series of rapids which con­
tinues to its junction with Bad River; ending in the 45-foot fall 
shown in Plate XL VIII. As these falls and rapids are within a 
mile of the Wisconsin Oentral Railway, they seem destined to be­
come of some economic importance. 

Potato River.-In its course of only 30 miles, Potato River has a 
descent of over 900 feet. The river is small until it is joined in Sec. 
15, T. 46 N., R. 1 W., by Little Potato River. From this confluence 
a course nearly due west for 12 miles takes it to Bad River. Near 
the east line of Sec. 17, T. 46 N., R. 1 W., at 428 feet above the level 
of Lake Superior, is a series of rapids followed by a series of cata­
racts. These rapids begin on the east line SE. 1;4 SW. 1;4 Sec. 17, T;. 
46 N., R. 1 W., and are in the trap rock. In the next quarter mile 
abrupt descents of 10, 4, and 40 feet occur, with swift water between. 
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A still larger fall of 60 feet or more is located near the west line 
of Sec. 17, and as the banks are high and precipitous, a suitable dam 
would develop a head of nearly or quite 100 feet. On both sides of 
the west line of Sec. 17, about 2,000 feet north of the southwest cor­
ner, is a series of bold falls having a total descent of 80 feet in a dis­
tance of 500 feet, with two leaps of 25 feet and 32 feet respectively. 
,The total fall in Secs. 17 and 18 is 170 feet. These falls, being over 
solid rock of conglomerate and sandstone, furnish ideal conditions for 
dams. Below Sec. 18 the river course is tortuous and slow. 

MINOR RIVERS. 

Aminicon, :Middle, Poplar, and Iron rivers are small streams in 
Douglas County. They are all swift streams with many small fall'l, 
but are subject to great variations of flow, being insignificant at low 
water. A corporation known as the Iron River Water, Light and 
Power Oompany has recently constructed a dam 135 feet long, with a 
head of 32 feet, on Iron River, in Sec. 22, T. 47 N., R. 10 W., the 
intention being to install turbine..'1 of 1,000 horsepower, which will btl 
transmitted to near-by towns. 

RAILROADS. 

All the falls which occur near the Penokee Range on Bad River and 
Tylers Fork are near the Wisconsin Oentral Railway. Montreal 
and White rivers are crossed by the Duluth, South Shore and Atlan­
tic, the Ohicago and Northwestern, and the Wisconsin Oentral l'ail­
ways. The western half of the Lake Superior watershed has good 
transportation facilities. Branches of the· Great Northern Railway 
cross the valley of Black River and follow the valley of N emadji 
River. Besides these the drainage is crossed by the Northern Pacific, 
the Chicago, St. Paul, Minneapolis and Omaha, and the Minneapolis, 
St. Paul, and Sault Ste. Marie railways, and by minor logging roads. 



PART II. 

WATER POWERS OF SOUTHERN WISCONSIN. 



• 



PRESENT CONDITIONS. 

It is perfectly manifest that water powers can be of only potential 
economic importance until the region in which they are situated be­
comes populated and developed. 

The building of cities and the clearing up of farms is followed ill 
turn by the creation of railroads and other means of transportation. 
These changes combine to create a demand for power, while the rail­
roads provide means for both getting in the raw materials for use 
in manufacture, and also for delivering to distant buyers the manu-
factured products. / 

The water powers of southern Wisconsin are noteworthy for their 
wide and uniform distribution rather than f(")r their great size. 

The only large river in this region is the Wisconsin and even this 
has so moderate a fall and so wide a valley as to afford only two op­
portunities for development. The shorter rivers with few exceptions 
have fairly rapid fall, which compensates for their lack in volume. 

But while the settlement and cultivation of this region have called 
in~ use the many water powers on these streams, the same cultiva­
tion has resulted in appreciably lessening these same powers. 

The numbeI'l of mills which have been burned down or allowed to 
stand idle and decay during the past decade furnish abundant proof 
of this condition. A brief statement of the most important elements 
contributing to this condition is not without interest. 

1. The clearing of the forests and the general draining of many 
swamps and marshes which formerly conserved the water have al­
lowed the storm water to reach the rivers in much shorter time. This 
has resulted in greatly increasing the size of the freshets and in cor­
respondingly decreasing the low water flow in the rivers. 

The freshets have largely increased the difficulty and expense of 
keeping the dams in repair. The decrease in the low water flow has 
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caused the installation of many steam plants to supplement the water 
power during the period of low water. This duplication of power 
plants has been a potent cause for the neglect of the water powers. 

2. The cultivation of the valley lands has resulted in the freshets 
carrying increasingly larger amounts of .silt inw the rivers, which in 
the course of many years settle in the ponds, thereby serio.usly de­
creasing the pondage. 

3. Again many of tIre dams were built and originally used for 
sawing lumber. With the clearing away of the forest such of these 
dams as could not be diverted to other purposes were necessarily aban­
doned and allowed to decay. 

4. Before the great milling industries of Minneapolis and other 
cities became so developed as to furnish the present large proportion 
of flour for this and other states, many dams were used to grind the 
flour products needed by the people of their neighborhood, but at 
present these small industries find it increasingly difficult to compete 
with the great corporations mentioned above. 

5. Another cause for the decline of the smaller water powers has 
come from rapid appreciation in value of the neighboring farm lands. 
In many cases the value of the flooded lands, for agricultural pur­
poses, was greatly in excess of the value of the water power. Thjs 
conditicm has naturally' resulted in the purchase of many dams by 
the adjacent riparian owners followed by the destruction of the dam 
and the addition of its overflowed lands to the holdings of the farmers. 
But it must not be understood that all the many changes incidental 
to the development of the state have resulted alone in the deltriment 
of the water power. With tIle waning of· lumber and flouring inter­
ests mentioned above, has come the development of many new an,I 
varied manufactures all requiring power, while the decrease in freight 
rates has certainly contributed largely to their establishment. 

Probably the most important users of water power of recent in­
stallation, are the paper and woolen mills and the electric light and 
traction companies. The increased possibilities of water power due 
to the use o.f electric transmission are difficult to overestimate. This 
impro.vement renders it possible to. generate power at a distant point 
where power is found in great quantities and transmit it to. other 
localities where transportatiQll or other facilities render it mo.re valu­
able. A good e~ample of this fact is seen in the pro.Posed develop­
ment of about 10,000 horsepower at the little town of Kilbourn on 
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the Wisconsin River and its distribution in Madison fifty miles dil3-
tant as well as to the smaller cities between, now under construction. 

The cheaper generation of water power should result in the general 
supply of the electric light and power at a much cheaper rate than 
that which comes from steam dependent upon distant coal mines. In 
this connection it must not be overlooked that the tendency of the 
price of the coal is always to rise, due both to the increase in miners' 
wages and the increasing difficulty of mining the coal. 

In order that the people, and not alone a few corporations, may 
profit by the cheapness of water power it is necessary thattne charters 
granted to such corporations shall carefully guard the interests of the 
entire people. It is to be regretted that this has not always been 
done in the past. 

A second way in which the improvements of electric transmission 
of power is manifest is seen in the joining by wire of a number of 
relatively small powers on the same or adjacent rivers and the trans­
mission of the combined power to the same central plant, where it 
can be used to greatest profit and economic advantage. In this way 
a number of relatively insignificant powers can be combined to pro­
duce a valuable power. A good example for such a combination is 
found on Cedar Creek above Mayfield. 

UNDERGROUND WATERS.l 

The source of water supply for the crystalline region, with the 
exception of some of the sandstones of the Keweenawan epoch and 
softer horizons of the Huronian, is restricted chiefly to the over­
lying bed of drift. This area as a whole has a very poorly developed 
drainage. The water table in most cases ~ies near the surface. 
Deep wells are seldom needed in this sparsely settled region. Cool, 
soft, and comparatively pure water may easily be obtained from the 
numerous springs, small streams, ponds, rivers, and lakes. 

"Potsdam Sandstone.-The greatest of the rock water horizons of 
this area, and the one that universally furnishes a large supply of 
water, is the Potsdam sandstone, which nearly surrounds the crystal­
line rocks. To the south and east this formation is the great source 
of the artesian waters found scattered over the district. On the north 
a few records show that waters from its beds rise considerably above 
the level o~ Lake Superior. The impervious interbedded shales of 

-
1 See bulletin 114, U. S. Geological Survey, page 2'83. 
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the formation furnish ideal cOillditions for a good artesian supply 
at many places within the outcrop area itself. The shales, though 
not every where present, often gives rise to several separate horizons 
of water-bearing rock.W ells of this nature may be found at Sparta, 
"Whitehall, Durand, and numerous other places in "Wisconsin. Al­
though the water from this formation does not reach the surface in 
luany places, owing to the topography, it is always abundant, and 
may be depended upon as a supply for city purposes. On account of 
the advanced erosion and deep-cut valleys the entire Potsdam area west 
of Green Bay and north of 'Wisconsin River does not obtain any ar­
tesian water from beyond its own limits. Although water is abun­
dant everywhere the artesian flows of this area are confined to the 
1fissis~ippi Valley and lits deeply eroded tributaries-St. Croix, 
Chippewa, Trempealean, La Crosse, "Wisconsin, Kickapoo, and Bara­
boo rivers-while on the east this artesian basin extends to Lake 
:Michigan, and on the south . t passes under the Carboniferons depos­
its. Whether artesian flows may be obtained depends largely upon 
the elevation above sea level. 

Lower Magnesian Limestone.-Along the eastern margin several 
water horizons are found above the Potsdam sandstone. Usually a 
sufficient supply for domestic use is obtained from the Lower Mag­
nesian limestone, 50 to 100 feet from its top. In a few places this 
formation gives rise to flowing wells, which in some cases are caused 
by water from the Potsdam sandstone filling the cracks and fissures 
of the Lower Magnesian." 

St. Peter Sandstone.-The second greatest horizon of the area is 
the St. Peter sandstone. Although of less importance than the Pots­
dam, it furnishes an abundant supply of good water in the eastern and 
southeastern portions of the district. Northward it becomes of less 
importance, as it thins out and in many places pinches out entirely. 
In the southwestern part of the district artesian wells have generally 
not been obtained as the rivers cut through well into this formation. 
However, in these parts the St. Peter sandstone always gives an abun­
dant supply of water for domestic uses. 

Galena-Trenton Limeslone.-The Galena-Trenton limestone, like 
the I,ower :Magnesian limestone, yields, in most cases, sufficient water 
for domt'stic m.e. It is seldom necessary' to sink the wells more than 
100 or 150 feet, and in SOj:lle cases a sufficient: supply for small cities 
has been obtained at 75 feet. In some localities, notably north of 
Green Bay, this formation gives rise to flowing wells. In some cases 
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it appears that the water of this formation is obtained from the un­
derlying St. Peter sandstone, the o,erlying Niagara limestone, etc. 

Niagara Limestone.-The Xiagara limestone, although hard, 
compact, and in places highly imper,ious, furnishes a copious supply. 
Water is usually obtained from fissures, joint planes, or crevices at 
a depth considerably less than 200 feet. The formation furnishes 
requisite artesian conditions, and in a great many instances, particu­
larly along the eastern half of its extent, between Manitowoc and 
J\filwaukee, many fine flows are obtained. 

Along the eastern margin of the district the artesian flow's are con­
fined to the vicinity of Lake :Michigan and to a strip on each side of 
all the valleys. In the Green Bay and Rock River basins are many 
of the flowing wells of the interior. The rapid weathering of the im­
pervious Oincinnati shale has reduced this part of the area t.o such a 
level that artesian waters might rise to the surface. 

Lake Deposits.-Besides these deeper-seated waters and the waters 
coming from the lacustrine deposits along the shores of Lake Mich­
igan and Lake Superior, the area is well supplied with shallow under­
ground waters, commonly known as surface water. Surface wells are 
found by the score al' over the drift area and V1l7 in depths from' 
10 to 80 feet, and in some case, as along the Kettle Range in eastern 
Wisconsin, reach a depth of 300 to 400 feet. Many of these wells 
are not free from contamination, and during the last few years many 
have gone dry. In 1903, however, nearly all the wells fa:rmerly dry 
had a good supply of water. Along some of the larger streams water 
is obtained from the river-washed sand and gravel by sinking wells 
from 10 to 40 feet. J\fany of these are open or drive welle.. 

SPRINGS. 

Along both sides of the Kettle moraine glacial drift is the source 
of many fine surface springs and also of subterranean springs that 
feed so many of the small lakes. Other strong springs from the drift 
are scattered over the district. In the northwestern part of the area 
these strong springs flow from the drift overlying the trap rock and in 
many (ases the water gushes fo.rth in a small stream several feet wide 
and o\er a :oot deep. So strong are some of these that they have 
been utilized f.-n· water power, as at St. Oroix Falls, where a 35-h:m,e 
power mill is operated by the water from a spring. Springs have their 
source in the upper surface of the Oincinnati shale along the east 
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ridge of the Green Bay and Rock River valleys or along the contact 
of the Niagara limestone and the Cincinnati shaie. The impervious 

, shale stops the descending waters flowing through the fissured Niagara 
limestone, and it escapes at the first opportunity, producing innumer­
able springs, both great and small, along the entire extent of this 
marked and important contact. Much of the water from this source 
never comes to the surface near the contact but flows underground 
through the sand and gravel beneath the red clay and gives rise to 
some of the fountains found east of Fond du Lac. The other im­
portant horizons are confined chiefly to the contact of the Potsdam 
sandstone and Lower Magnesian limestone and to the contact of the 
Galena-Trenton limestone and the St. Peter sandstone. In many 
cases in western Wisconsin springs also arise from various horizons 
of the Potsdam sandstone.1 

1 Bulletin 114, u. S. Geological Survey, pp. 237 to 240. 
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MILW AUKEE RIVER. 

TOPOGRAPHY AND DRAINAGE. 

The Milwaukee river rises in the glacial moraine known as the Ket­
tle Range at a point only eight miles distant from the southern end 
of Lake Winnebago. After a course of 100 miles in a southern di­
teetion, it empties into Lake :lYIichigan at Milwaukee. The last 35 
miles of its length the river closely parallels the shore of Lake Mich­
igan and at a distance of only one to four miles from it. The total 
area dr.ained by the river is about 840 square miles. The following 
table gives a profile of the river. 

Profile of Milwaukee River. 

')istance. Descent between 
Eleva· point •. 

No. Station. tion 
above 

From Batween sea level. Total. Per 
mouth. points. mile. 

Miles. Miles. Feet. Feet. Feet. 

1 Mouth at Milwaukee ............... 0.0 ............ 581.3 .......... .......... 
2 North Ave. Dam, Milwaukee, fot 3.0 3.0 581.'8 0.5 .15 
3 North Ave. Dam, Milwaukee, crest 3,0 0.0 595.8 14.0 
4 Burleight St., Milwaukee ......... 4.0 1.0 600.0 4.2 4.2 
5 Silver Svring Dam, foot .......... 10.0 6.0 820.0 20.0 3.3 

6 SHver Spring Dam, crest .......... 10.0 0.0 6m.0 3.0 
7 Dam No. 3, foot .................... 11.0 1.0 623.5 0.5 0.5 
8 Dam No. 3, crest ................... 11.0 0.0 6219.5 6.0 
9 W. * stake sec. 7, T. 8 N., R. 22 

E . ................................... 13.5 2.5 640.0 10.5 4.1 
10 Tbiensville Dam, foot .............. 18.5 5.0 641.2 7.2 

11 Thiensville Dam, crest ............ 111.5 0.0 653.1 5.9 

12 S. E. * sec. 1, T. '9, R. 21, E .... 23.0 4.5 600.0 6.9 1.5 

13 ¥., mile S. of mouth of Cedar 
creek ................................ 25.0 2.0 (180.0 20.0 10.0 

1:4 Stone Quarry Dam, foot .......... 28.0 :r.0 693.2 13.2 

15 Stone Quarry Dam, crest ......... 28.0 ............ 702.2 9.0 

16 Woolen Mill Dam, foot ............ 28.4 0.4- 704.7 Z.IY 6.0 

17 Woolen Mill Dam, crest ........... 28.4 ............ 715.1 4.0 
18 . Grafton Flour Mill Dam, foot .. 28.6 0.3 718.7 3.0 
19 Grafton Flour Mill Dam, crest ... 28.6 ............ 732.0 13.3 
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Profile of lJUlwaukee River-Continued. 

I Dist,ance. Descent between 
\. Eleva- points. 

NO.! 
tlOll 

Station. abuve 
From l Between I sea levd. Total. 

Per 
moutll. PtJlutS. pule. 

20 Saukville ............................. 33.7 5.1 744.8 12.8 2.6 

21 Site of old Saukville dam ......... 84.4 0.7 747.2 2.4 3.5 
2~ C., M. & St. Bridgen, of Sauk-

ville ................................. 36.7 2.3 751.0 3.8 1.7 

23 N. Vnc. Sec. 34, T, N., R. 21 E .. 41.0 4.3 TI3.4 22.4 5.2 

24 Fredonia dam, foot ............... 42.~ 1.4 776.0 2.6 1.9 
25 Fredonia dam, crest ............... 42.4 ............ 781.2 5.2 

26 N. E. l~ S. EI. ~ Sec. 6. T. 11, 
B. 21 E. ............................ 48.5 6.1 820.0 88.8 6.3 

27 Newberg dam, foot ................ 50.5 2.0 834.9 14.9 7.5 

28 Newberg dam, crest ............... 50.5 . ........... 841.3 6.4 

29 Myra .................................. 54.5 4.0 855.2 13.9 3.5 
30 N. E. l~ S. E .• Ih Sec. 18, T'. 11 

N., B. 20 EI ......................... 58.5 4.0 860.0 4.8 1.2 
31 1 mile east of West Bend dam, 

foot of .............................. 00.5 2.0 876.0 16.0 8.0 
32 1 mile east of West Bend dam, 

crest ................................. 60.5 0.0 883.0 7.0 

33 C. & N. W. By. crossing, West 
Bend ................................ 61.5 1.0 883.3 0.3 0.3 

34 West Bend Dam, foot ............. 62.0 0.5 890.2 6.9 13.& 

35 West Bend Dam, crest ............. 62.0 0.0 001.6 11.4 
36 Barton Dam, foot .................. 63'.5 1.5 902'.() 0.4 0.03 
87 Barton Dam, crest ............... 63.5 0.0 913.2 11.2 

B8 C., N. W. Ry Bridge .............. 64.1 0.6 913.2 0.0 0.0 

39 Highway Bridge 2 miles south of 
Kewaskum .. ' ....................... 63.5 4.4 001.6 8.4 1.9 

40 Kewaskum Dam, foot .............. 70.5 2.0 941.5 19.9 10.0 

41 Kewaskum Dam, crest ............ 70.5 0.0 950.1 8.6 

42 By. Bridge 4 mi. north of Kewas-
kum ................................. 74.5 4.0 908.0 7.9 2.0 

43 By. Bridge Sec. 22, T'. 14 N., B. 
18 E. ............................. '.' ............ ............ 1,018.0 .......... .......... 

Authority: 4,5,9,12,18,26,30, U. S. G. S. Topographic maps. 42 and 43 G. & N. W, Ry. The 
remainder were determined by spirit levels run from railroad datum by L. S. Smith And Ray 
Owen. 

Of the 370 feet fall between the crest of the Kewaskum dam and 
the mouth of the river only 122 feet are now' developed. It will be 
8cen from the following description that over 100 feet more could be 
cheaply developed by building nine new dams and raising six of the 
present dams. 

The valley traversed by this river is underlaid by the Niagara 
limestone which crops out frequently in the bed of the river. The 
average fall of the river south of Kewaskum is 5.2 feet per mile quite 
uniformly distributed. 
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While the size of this rhoer does not entitle it to be ranked among 
the large rivers of the state, its steep gradient, over 5 feet per mile 
and strategic location in so fertile and populous a region should 
make its many water powers of unusual value. The increasing dif­
ficulty which the owners of the water powers have experienced in 
maintaining their dams in times of flood, together with the excep­
tionally low price of steam coal, due to cheap water freights, have to 
a great extent neutralized the natural advantages stated above. A 
large proportion of the water powers are at present unused and many 
of the remaining dams are greatly in need of repair. The following 
detail description of the water powers was derived from an actual sur­
vey supplemented by a study of the United States Geological survey 
topographic maps of the river valley. 

'VATER POWERS. 

Milwaukee.-The first dam is situated in the city of Milwaukee 
about three miles from the mouth of the river. It is a stone dam 
432 feet long and 14 feet high. Thirty years ago it was used to run 
a mill but was purchased by the city of Milwaukee and is now used 
to store water for flushing a sewer and for boating and bathing. It 
backs the water about 11,4 miles. 

North Milwaukee Dam.-The second dam is located about seven 
miles above the Milwauk$ dam. It is a timbe,r dam 180 feet long­
with stone abutments and foundation and formerly developed a head 
of about 4 feet. In :March, 1905, a freshet washed out around this dam. 
and it is reported that the property will be sold at sheriff's sale. Tur­
bines of 45 horse-power are installed. Steam power is also used. 
The present owner is the Silver Spring :Milling and Manufacturing 
Company. This mill backs the water up about one mile to the next 
dam. 

The third is a timber dam, 200 feet long, in good condition. Sixty 
horse-power turbines under a six foot head are used to run a flour 
and grist mill. This head could not be increased. The owner is 
Steffen Pieron. 

Thiensville Dam.-In the 7.5 miles between Thiensville and dam 
number 3 the river falls about 17 feet, none of which is improved. 
The topographic map of this stretch indicates that at least six feet of 
this fall could be improved at reasonable expense. 
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At Thiensville a timber dam 210 feet long, built in 1843 develops 
a head of 6.5 feet. Three 56 inch turbines develop about 100 horse­
power, used to run a flour and grist mill owned by P. J. Kroehnke. 
By flooding about 200 acres an additional head of two feet could be 
developed. The dam is in excellent cOilldition, but was washed out 
in 1886. 

Six and one-half miles above Thiensville, Cedar Creek joins the 
main river from the west adding a drainage area of 100 square miles. 
Although the river falls about 35 feet in this length, good dam sites 
are lacking because of the uniform flatness of the country. A head of 
about 10 feet could be secured by a dam about 1,000 feet long on the 
east and west quarter line of Section 6, Township 9 North, Range 
22 East, and possibly also just below the mouth of Cedar Creek. 

GRAFTON POWERS. 

In Sections 19 r.nd 30, Township 10, North, Range 22 East in a 
distance of about 1.5 miles from Grafton southward there is a fall of 
about 40 feet between high banks. Of this fall 36 feet have been 
improved by these dams, the lowest of which is the:-

Milwaukee Falls Lime Oompany Dam.-This is a rock filled dam, 
90 feet long, developing a head of 9 feet. It lacks about 2 feet of 
backing the water to 'the foot of the next dam above. The power is 
used to compress air for drilling in a near-by stone quarry and is 
owned by Edward :Moellen, Grafton, ·Wisconsin. Formerly, this daHl 
was two feet higher but the o:wners of the dam above compelled the 
owner to lower it 2 feet as a result of a lawsuit. 

Shbboygan Knitting Oompany Dam.-The middle dam is located 
only 1,800 f~t abo,'e the last described dam. It is a plank: and 
stone dam, 140 feet long, developing a head of 12 feet. Only one 60 
inch turbine has been installed. The power is owned by the She­
boygan Knitting Company and is leased to the Wisconsin Hosiery 
Mill. The dam is in good condition. 

Upper Dam.-Only 1,000 feet above the middle dam is located the 
. upper dam at Grafton, a crib dam 160 feet long. This dam supplies 

power fqT a grist mill located near the west end of the dam and also 
the Badger Woolen :Mills located a little further down stream on the 
same race. The grist mill is owned by L. K. Ruck. The power is 
furnished by a 48 inch turbine under a 14 foot head. The owners 
of the flour mill report that they are entitled to three-quarters of the 
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water. The Badger Woolen :Mill is run by an old style 48 inch tur­
bine under a head of 15 feet. The dam and mills are in good condi­
tion. The banks are high enough to allow of several feet being added 
to the dam without overflow. 

Saukville Dam.-In the 5 miles between Saukville and Grafton 
the river fall is only 15 feet. The river has low banks for this entire 
distance. Formerly a timber dam 200 feet long with. a head of 6 
feet was maintained at Saukville but the freshet of April, 1905, 
washed out the dam. The mill has not been operated for many 
years previous to 1905 and at the present time its roof has fallen in. 

Fredonia Dam.-Between Saukville and Fredonia there are sev­
eral good unimproved dam sites all located in the upper four miles. 
A dam with a 7 foot head was once located in Section 3, Township 
North, Range 21 East, but the mill burned down. At the south line 
of Section 9, Township North, Range 21 East, a dam 200 feet wide 
with a levee of same length would develop a head nearly 15 feet. 

From the foot of the Fredonia dam to the bridge at Saukville, a 
distance of 185 miles the river falls 31 feet. At Fredonia a dam, 225 
feet long with one 44 and one 48 inch turbine under a head of 5 feet, 
furnishes the power for a flour and feed mill. The owner, J. P. Pal­
lanch has a charter for a 7.5 foot dam. Two-thirds of this dam is 
built of timber and stone and one-third of stone and concrete, all in. 
the first class condition. 

Newburg.·-Two miles above Fredonia the North Branch of the 
Milwaukee River joins the main stream adding about 180 square 
miles of drainage area. In the eight miles between the foot oi N ew­
burg and the crest of the Fredonia dams the river falls a total of 54 
feet the greater part of which is concentrated in the upper halfof this 
distance. At the present time none of this fall is developed/ but the 
larger part of this fall could be developed by the following three dams. 

(a) A dam about a half mi1e below the mouth of the North 
Branch about 250 feet long with a short levee would develop from 10 
to 15 feet, but would flood considerable meadow land. 

(b) A still shorter dam above the highway bridge near the south 
line of Section 31, Township 12 North!, Range 21 East would develop 
15 ~eet without any consideraple flooding . 

• 1 Authority for this statement is the United States. ~ological Survey topographic 
map. 

18 
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(c) A short dam in the southeast quarter of Section 6, Township 
11 North, Range 21 East would develop about 12 feet without serious 
flooding. 

Just above the bridge at Newburg is a timber dam 135 foot long 
and 8 feet high owned by Schumer and Stahl. This dam was first 
built in 1850 and partly rebuilt 12 years ago. The dam was repaired 
in the summer of 1905 and is now in good condition. The power 
is used to run a feed mill and saw mill both on the same race. At the 
feed mill two 42 inch and one 26 inch turbines are installed while at 
the saw mill the power is generated by two 42 inch and one 20 inch 
turbines all under a head of 12 feet. It seems likely that nearly two 
feet could be added to the height of the dam but considerable land 
would be thereby flooded. 

In the ten miles above the foot o£ Newburg dam the river has a 
grade of 4 feet to the mile. For the entire distance the river has a 
sinuous course between comparatively low banks with little opportu­
nity for a dam site. 

WEST BEND POWEHS. 

In the next stretch of three or four miles the river changes from 
a southern to a nearly eastern course and in doing so breaks through a 
glacial moraine. This resulted in a fall of about 10 feet to the mile 
for this distance and originally included several rapids, now improved 
by three dams, located at Barton, West Bend, and one mile east of 
West Bend. The last will now be described. 

This is a timber dam about 260 feet long including wings and in 
December, 1905, had a head of 7.3 feet. The banks are high and at 
least 3 feet could be added to the present head without flooding or in­
terfering with the West Bend dam. The power was formerly used t·y 
run a flour and feed mill but "at the present time is not running. 

One and a half miles above this mill is located the West Bend dam 
and mill owned by Adam Kuchlthau. This is a timber dam 180 feet 
long and 8 feet high and is in good condition. The wate,r is delivered 
to the mill by a long race which increases the head to 11 feet. This 
head could not be raised, as at present it backs the water nearly to the 
dam above at Barton. 

One 90 inch and one 50 inch turbine furnish the power for both 
the flour mill and the city elootric light plant, the latter supplemented 
by steam when needed. This dam has the largest pondage of any dam 
on the river. 
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Barton Dam.-·This dam is located only a little over a mile above 
West Bend, and like the latter dam is only a few rods from the Ohi­
cago and N orthweste~ Railroad. The stone and timber dam is 170 
feet long and is now in good condition. With one foot of flash boards 
it develops a head of about 12 feet. The turbine installation consists 
in three Laffel wheels 48, 42, and 30 inches in diameter. The power 
iB used to run a flour and feed mill owned by William F. GadOiW. As. 
the banks are high the dam could be raised two feet without flooding. 
This would back the water to the site of the next dam above. The. 
drainage area at this point is 160 square miles. 

Young America.-Only a mile above Barton was formerly located,. 
the Young America dam. This mill had a head of about 8 feet, but. 
the dam is now out and both mill and town deserted. 

Kewaskum Dam.-From the crest of the Kewaskum dam 7 miles. 
above Barton to the crest of the Barton dam the river falls a total 
of 37 feet. Only 7 feet of this is at present developed and even that. 
is not used. The river flows between low banks with few dam sites. 
The best dam site in this distance is that at Young America described 
above. A fairly good dam site is located just above the highway 
bridge two miles south of Kewaskum. A short dam would here de­
velop a head of about 10 feet. 

At Kewaskum an earth and timber dam 130 feet long in fair con­
dition develops a head of 8.5 feet. A 54 inch turbine was here in­
stalled 30 years ago and used to run a grist mill. The mill property 
belongs to Backus and Stark, but at present no use is made of it. The 
drainag·e area above Kewaskum is 100 square miles. 

Tributaries.-The principal tributaries of the Milwaukee river are 
Oedar OrE)ek, East Branch, and Menominee rivers. In general, it 
may be said that the gradient of the tributaries is greater than that 
of the main river. 

TRIBUTARIES OF MILWAUKEE RIVER. 

CEDAR CREEK. 

Oedar Oreek has a drainage area of 100 square miles. Its source 
is in Oedar and I.,ittle Cedar Lakes at an elevation of about 1,030 
feet and after an easterly course of thirty miles joins the Milwaukee 
river near Oedarsburg at an elevation of about 685 feet. Of the total 
fall of 350 feet about 250 are concentrated in two short stretches, 
about 140 feet being located in the 2.5 miles from Oedar Oreek east-
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ward and 108 feet in the 4.7 miles about the mouth. The lower con­
. centration occurs in the Niagara limestone, but the upper consists 
in boulder rapids where the river breaks through the terminal 
moraine. 

The following table gives a profile of the entire rIver. 

-..Profile of Oedar Creek. 

I Descent between 
Distance Distance Elevation I points. No. Description of station. from between above sea 
mouth. stations. level. I 

Total. Per mile. 

1-;::----
Miles. Miles. Feet. Feet. 

1 Mouth of river, Cedarburg ....... 0.0 I 685.=1= .......... . ......... 
2 Sec. 35, T. 10 N., R. 21 E. foot 

...... · .. · .. 1 

dam ................................. 1.0 1.0 687. 2.0 2.0 
3 Sec. 35, T. 10 N., R. 21 crest, 

dam ................................. 1.0 0.0 699.5 12.5 
4 Backwater of, above dam ......... 1.5 0.5 699.5 0.0 0.0 
5 :m. '4. post sec. 26, T. 10 N., R. 21. 

E. ................................... 2.8 1.3 720.0 20.5 16.0 
6 Dam Z, nail factory, below ....... 3.0 0.2 m.7 9.7 48.5 
7 Dam 2, nail factory, cr~st ......... 3.0 0.0 753.3 23.6 
8 Dam, 3, Columbian, below ........ 3.3 0,3 754.0 0.7 2.3 
9 Dam 3, Columbian, crest .......... 3.3 0.0 765.0 11.0 

10 Backwarer, dam No. S ............ 4.0 0.7 766.0 0.0 0.0 
11 Dam No. 4, Flouring, below ...... 4.5 0.5 767.3 2.3 4.0 
12 Dam No. 4 Flouring, crest ....... 4.5 0.0 781.4 4.1 
13 Dam No. 5 Woolen, below , ....... 4.7 0.2 781.4 0.0 0.0 
14 Dam No. 5 'Voolen, crest ..... ... 4.7 0.0 793.4 12.0 0.0 
1& N. E. cor. sec. 9, T. 10 N. R. 21 

E. ................................... 9.9 5.2 820.0 aO.6 5.0 
16 Center S. 5, T. 10 N. R-. 20 E ....... 20.4 10.5 840.0 20.0 1.9 
17 C. & N. Ry. crossing f s. of Jack· . 

son ................................... 21.2 0.9 847.0 7.0 9.0 
18 E. & W. '4. line Sec. 6, T. 10 N., 

R. 20 E .............................. 2"2.7 1.5 800.0 l3.0 9.0 
19 Dam No. 6, Mayville ............... 23.2 0.5 88'1.0 20.0 4t).0 
20 E. line Sec. 14, T. 10 N., R. 20 E. 24.2 1.0 000.0 20.0 20.0 
21 ............... ; ........................ 2~.7 0.5 940.0 40.0 EO.O 
2!' ........................................ 25.2 0.5 9ID.O 40.0 80.0 
2~J Cedar Creek, dam ................... 25.3 0.1 1,000.0 20.0 200.0 
24 Little Cedar Lake, oufIet .......... 27.7 2.4 ........... .......... .......... 
2'5 Little Cedar Lake, outlet ......... 29.2 1.5 ........... .......... ......... 
26 Big Cedar Lake, outlet ............ 30.7 1.5 1,030.0 .......... ......... 

Author ty: No.1 and 15, 16, 18, 19. 20, 21,22, U. S. Gaol. Survey Top. Map. 2-14, levels run 
by L. S. Smith. 17, C. & t.. W. Ry. 

That part included in the lower 5 miles was surveyed, the re­
mainder is based upon the United States Geological Survey topo­
graphic map and railroad levels. 
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CEDARB"C'RG POWERS. 

(1) The first- dam, located about one mile above the mouth of 
Cedar Creek is about 100 feet long and 7 feet high. The water is 
conducted through a long race and delive~ed to a flour mill owned by 
Kroehnke Brothers. One 48-inch turbine works under a head of 13 
feet. 

(2) One quarter mile above the Chicago, :Milwaukee and St. Paul 
Railroad bridge over Cedar Creek in a very narrow limestone gorge 
is located a dam with a head of 245 feet used to run a nail mill. An 
additional 10 feet could be developed by moving this dam down 
stream about 1,000 feet-. 

(3) Only a few rods above t)1is mill is a short stone and timber 
dam producing a head of 11 feet used to run the Columbia flour mill. 
Three turbines of about 60 horse-power are here installed. 

( 4) The Cedarburg Flour Mills is located about 80 rods above 
the Columbia ]\tIill. A dam 10.5 feet high develops a head of 13 
feet. One 40 inch turbine is installed. The power is owned by 
Ruck Brothers. 

(5) About a half mile above the last named dam is located the 
Cedarburg Woolen Mills. A 40-inch turbine under a 12 foot head 
furnishes part of the power for this mill. The company also use 
two steam engines, one 35 and one 65 horse-power. 

This is the last dam in this river in use to-day. The above 5 
dams are seen to develop a total of 72.5 feet of an actual fall of 108 
feet in 4.7 miles of river. 

Above the vVoolen :Mills, the river continues tolfall last, so that 
one additional dam of 12 or 15 foot head could probably be put in 
above the back water of the woolen mill dam. 

Four miles above Cedarburg the river valley widens out while the 
river gradient is also greatly reduced. The total fall between the 

. Railroad bridge south of Jackson and the Cedarburg Woolen Mill, a 
distance of 16 miles, is only 53 feet and nearly all of this in the 
lower half of this distance. 

In the four miles above the Jackson railroad bridge the rIver 
descends over 150 feet furnishing many good dam sites. Formerly 
there were six dams with heads of 15 to 22 feet but at present several 
of the mills have burned down and none of the dams are utilized for 

power. 
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These dams are not subject to the high floods of neighboring 
streams because of the controlling effect of the lakes above. By con­
necting these powers by electricity a valuable power could be pro­
duc!3d. :Mr. Dow :Maxon of West Bend is largely interested in thi:> 
property. 

MENOMINEE RIVER. 

This river has a length of about 30 miles and a drainage area of 
130 square miles. The following profile shows the fall in detail. 
The average fall is 10 teet to the mile with two concentrations located 
at Wauwatosa and at Menominee Falls of about 60 and 24 feet re­
spectively. The low water flow is very small. 

Menominee Falls.-At one time there were three or more dams at 
:Menominee Falls located only 20 or 30 rods apart but at present only 
one dam is utilized. This dam is used to run the Menominee Falls 
Roller Mills, owned by W. F. Lepper and Company. The lowel' 
dams were used to run a saw mill and sash factory. 

1Vauwatosa Dam.-This water power, known as the Wauwat.osfl 
Milling and Lumber Company, is owned by VelgesBn and Hardey. 
One 20-inch turbine is used under a 17 foot head for grinding feed 
and sawing cord wood. The banks are high enough to allow for a 
large increase in the head on this dam. 

No. 

1 
21 

3 

4 

b 

II 
7 
8 

9 

II) 

Profi,l>e of Menominee River (Branch of Milwaukee). 

Description of Station. 

Mouth of river, Milwaukee ....... 
St. P. Ry. bridge, N. E. '4 s. 26, 

T. '7 N., R. 2'1 E ................... 
St. P. bridge, below dam, Wau· 

watosa .............................. 
N. W. '4 S. w. '4, s. 2'1, T. 7 

N., R. 21 EI ..•...................... 
s. w. '4 N. E. '4, S. 17, T. N., 

R. 21 E ................................ 
S. line S.6, T. 7 N., R. 21 E, ...... 
N. line S. 86, T. 8 N., R. 20 E .... 
E, &w. 'A, line S. 19, T. SN, R. 21 

E. ....................... ~ ............. 
C .. M. & St. P. bridge, Menomo· 

nie Falls ........................... 
C. & N. W. Ry. bridge near Ger· 

mantown ........................... 

Distance. 

From Between 
mouth. point •. 

Miles. Miles. 
0.0 0.0 

4.0 4.0 

6.5 2.5 

7.0 0.5 

10.7 3.7 
12'.2 1.5 
15.0 2.8 

16.5 1.1; 

21.5 5.0 

27.0 5.5 

Elevation 
above 

sea level. 

Fpet 
581.3 

005 

6-39 

663 

6I8a 

~ 
720 

740 

8.36 

8541 

De.cent between 
points. 

Total. I !i1~. 
Feet. 1--;:::-

13.7 3.4-

3! 13.7 

24 48.0 

17 4.7 
2Q 13,3 
2() 7.1 

2Q 1$.3 

96 19.2 

18 3.3 

, Anthority: 1. U. S. Lake Survey; 2, a, 9, C. M. & St. P. Ry.; 4-8, U. S. G. S. Topog. Mal,>; 10 
C.&N. W.Ry. 
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Northeast branch of Milwaukee Rivers-The following water powers are re­
ported on this tributary. 

i Turbines. 

Locality. Owner's Name. Business. 
Head. H. P. 

-- -- -----"---
Cascade ................ , . .. .. .. .... .. . . A. J. Lammers. 
Cascade ....... . .................... Wm. Timm .... . 

13 
16 

20 Feed mill. 
20 Feed mill. 

Dundee ............ 0 ••• 0 .eO. ' •• 0 ••••• 0.0 Leo Arimond.. 15 ';8 
Section 20, T. Lyndon............. .... ........ .. .,. . 10 
Sec. 17, T. 13, N., R. 21 E .............. Mrs. B. Young. 8 20 
Sec. 8, T. 13N., R, 21 E ................ Aug. Capell ... 4 15 
N. E. Sec. 26, T. 13 N .. R. 18IE] ................ ' ..................... .. 
Ashford .......................................................... \ ....... . 

~::,,~~~~:~: :::: :::: :::::::: :.:: :::: :::::: :::: :::: .. :::: .::: :::: :::: :::: 
~:::~~:~~.~~::~~ ~:.' :::: '.::: :::: :::: :::: :::: :::::: :::: :::: ::::1 :::: :::: 

RAILROAD FACILITIES. 

El ectric light. 
Undeveloped. 
Feed mill. 
Saw mill (not running.) 
Sawmill. 
Grist mil. 
Flour mill. 

do 
Saw mill. 

Flour mill. 

The Milwaukee river has exceptionally good railr0!3.d facilities. 
The lower half of the river is paralleled by both the Chicago, Mil­
waukee and St. Paul and the Chicago and Northwestern railroad, 
the former on the right and the latter on the left side of the river. 
Between Kewaskum and West Bend the Chicago and N ~rthwestern 
railroad follows the river very closely leaving only that part of river 
lying between West Bend and Fredonia unserved by railroad. 
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SHEBOYGAN RIVER. 

GEOLOGY AND DRAINAGE. 

Sheboygan and :Manitowoc Rivers rise within two or three milos 
of the east shOire of Lake Winnebago at an elevation of about 400 
feet above Lake 1\fichigan. The western slope of this divide is very 
precipitous due to the erosion of the shales exposing ledges of lime­
stone. Almost the entire area is underlayed by the Niagara limestone 
which, however, is deeply covered by the glacial drift. 

The Kettle range crqsses the drainage in about the middle of the 
river's course and in a direction parallel to Lake Michigm;l. In 
crossing this range of hills, the Sheboygan River is compelled to take 
a very circuitous course to the northward, thence east across the range 
and southward again before starting an its final course eastward to 
Lake Michigan. 

The total drainage area of the river is 380 square miles, but 
Onion River does not join the main river until within five miles of 
Lake Michigan, while Mullet River, a still larger tributary, joins 
the Sheboygan less than two miles above the mouth of the Onion. 
These two facts lessen the importance of the Sheboygan as a power 
producer. 

FALL OF THE RIVER. 

In the 40 miles between Kiel and the mouth of the river, the 
total fall is 306 feet, or an average of 7.6 feet per mile. The larg­
est and most important concentration of fall is located between the 
mouths of Mullet and Onion Rivers. This fall at present amounts 
to 42 feet. Its occurrence there, has no doubt determined the loca­
tion of the city of Sheboygan Falls. A survey of the river from this 
point to the mouth was made in November, 1906. 

The following profile gives witlh considerable detail the gradient of 
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the mam rIver. There is reason for the belief that the fall m the 
two tributaries, :Mullet and On~on River, is quite as great as In the 
parent river. 

Profile of Sheboygan River. 

Distances. Descellt between 

Station. No. ---.... ----� ~~~~:t!~~ points. 

From Between level. - r 

_____________________ ~I-m--ou-~--.-I--p-oi-n-ts-.-I------ Total. Per mile. 

Miles. Miles. Feet. Feet. Feet. 
1 Mouth of river ................. " .... 0.0 ............ 581.2 
2 R.R. bridge, W. Lina Sec. 2, T. 15 N., 

R. 23, E ............................... 3.0 3.0 581.28 .08 0.03 
3 Highway bridge, center of Section 28 3.5 0.5 584.28 3.0 6.0 
4 N.E.14. S.W. 74, Sec. 29, T. 15 N., R. 

23. E ........ "" .............. 5.7 2.2 58g .28 5.0 2.3 
S. E.14, S.E. M, Sec. 30. T. 15 N ,R. 

28, E ................................. 10.3 46 608. 18.7 ~.l 

6 S. E. 14, N. W. 14. Sec. 31, T. 15, N., 
R.23, E ............. ........ ....... 12.0 1.7 611.60 3.6 2.1 

7 100 feet below OnIon R ................ 13.3 1.3 617.44 5.84 4.5 
8 Lower Dam Sheboygan Falls, foot. 13.5 0.2 634.57 17.13 85.6 
9 ........ do .... .................. crest . ........... 6j1.18 16.61 

10 Upper Dam, Sbeboygan Falls. foot .... 13.7 0.2 651.38 0.2 1.0 
11 ........ do .... ................ crest. ............ .... . .... 659.68 8.3 
12 Kiel, below dam ............. ......... 40.0 26.4 877. 117.3 4.4 
13 Kiel, ahove dam ..... '.0 .••••••••••••• 40.0 . ..... .... 837. 10. 
14 Sec. 6, T. 16 N., R. 21 E ........... " 43.0 3.0 ............ .......... ........ 
15 Sec.18. T.16N., R. 21 E .............. 45.0 2.0 ............ .......... .......... 
16 East of St. Cloud .. ................... 54.0 9.0 . ........... .......... .. 

Authority: Points l-11.leveI. by J. Donohue under the direction of L. S. Smith. 12-15, 
Chicago, Milwaukee aud St. Paul Railway. 16, Chicago and Nor~ Western Railway. 

WATER POWERS. 

No other river in the state of equal size, thus far investigated, has 
so many developed water powers as has Sheboygan River. While 
no one single power has any great importance, the general distribu­
tion of over 30 water powers in the county is a matter of considerable 
importance. . The number of powers which have been allowed to g') 
back to a state of nature is remarkably small, considering the high 
value of farm land in this locality. 

Many of the existing powers could easily and cheaply increase 
their developed head as well as profit by the installation of improved 
modern turbines. 

The following tabulation gives the most important facts regarding 
these powers which is available. 
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Water powers on the Sheboygan River and tributaries. 

River. Location. 
Turbine~'1 

Head H. P. 
Owner. Used for. 

Onion .... S. w. S. W., S. I, T. 12, R. 22 E.. 12 Harvard Gid· 
dings........... Not used now. 

.. do .... ... S. W. N. W., S. 12, T.12, R. 22 E. 11 Mr. Drussel..... do do 

.. do .... ... . Hingham ....................... .. 

.. do ........ Waldo ....................... .. 
12 65 
10~ 70 

J. W. Hyck & Son Flour and feed. 
S. E. Wiermau .. do do 

.. do ........ Winooski ....................... .. 

.. do .... .... % mi. E. of Hinghaltl .......... . 

.. do ........ S.E.ofN.E,S.32,T.12,R.22E 8 

.. do ........ S.E.S.E,S.26,T.12,R.22E .. 
.. do .... . . . . Sec. 1, T. 14 N., R. 22, E........ . 15 
.. do ....... Sec. 12, T.14 N., R. 22 E. .... .... 10 

Mullet. .. Sec 27, T. 15 N., R 21 E ....... .. 
.. do ....... Three miles above Plymouth... . 14 
.. do .... .... Plymouth .. '.... ... 16 
.. do .............. do .... · .......... · .......... 112 
. do .... .... Gleubeulah....................... 8 

do .... " ,. Greenbush........... .. ........ 9 

.. do ............. do ....... ............... .... 9 

.. do .... .... 8ec. R5, T. 15 N., R. 22 E.......... 16 
Sheboygan. Sheboygan Falls................. 16 

.... do ...... .. .... do ..... do.... .. .. .. . . .... .. 9 

.... do ...... Sec. 26, T. 15 N., R 22E ......... . 8 

.... do ...... Sec, 6,T. 15N. R.22E ......... .. 8 

.... do .. .... Sec. 19, T. 16 N , R. 22 E ....... , 14 

.... do .. .... Millhome ............... .. 

.... do ...... Rockville ............. .. 

.... do ...... Kiel. ............................ . 

.... do .. .... Mt. Calvary ....... .. 

.... do ...... Sec.21,T.15N.,R.2:E ....... 

10 

11 
14 
9 

.... do ...... Sec. 22. T. 15 N., R 22 E. .... .... 10 

.... do Sec 27, T. 15 N., R. 22 E...... .... 5 

35 Mrs. Henry Ho· 
bart ............ Saw mill. 

Christ Flaig. .... Dam gone. 
33 James Lammers. Feed mill. 

Undeveloped . 
do 

G. Pfuffer ...... do 

40± P. Brickhauer .. . 
75 G. Pfuffer........ Flour mill, 
70 B F. Avery ...... Abandunedat 

present, 
18 Frank Avery. .... Flour and feed. 
40 R. Herding...... Saw mill . 

680 Brickner W00len 

Mills. .. .... .... Manuf. woolene. 
110 R. H. Thomas & 

Sons.. .. .. ....... Roller mills. 
49 Chas. Kroeger... Saw mill. 

5O± C. H. Schultz .... ' Flour and feed. 

50± Arpke Bros ...... Flour anJ saw 
mill. 

H 

50 

50 
40 
65 

W. Eikhoff .. .... Flour and feed, 

Kiel Flour Co ... 

Frank Bean '" 
Wm.Dassow, 

Flour and saw 
mill. 

Flour mill . 
do 

Flour and feed. 
54 H. S. Goodwin,.. Not used . 
35 Chas. Kroeger . .. do 
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MANITO \r OC RIVER. 

GEOLOGY AND DRAINAGE. 

The geology of the :Manitowoc River valley is simliar to that of the 
Sheboygan. Like Sheboygan River, it rises within three miles of the 
eastern shore of Lake Winnebago and joins Lake !1:ichigan only 
after a very circuitous course due largely to the difficulty of pene­
trating the glacial moraine in this locality. 

This river has a total drainage area of about 505 square miles, 
which is 125 square miles more than that of Sheboygan River. 

Fall in the River.-As the river is crossed by railroads but a few 
times, detail knowledge concerning its fall is lacking. From the 
following data, it is seen that, in the upper half of its length, the 
river has a comparativly flat gradient, viz.: 2.7 feet per mile. In 
the last 26 miles of its course, however, its fall is 8.3 feet per mile, 
which should insure many chances for the develoiPment of power. 

Profile of Manitowoc River. 

I Distance. 
Elevation points. 

I Descent between 

No. Station. above 
sea level. From Between 

me"uth. points. : Total. Per mile. 

---~~~ ---
Miles. Miles. Feet. Feet. Feet. 

1 Mouth of River ................ 0.0 ............ 581.20 ..... .... .......... 
8. W. '4. S. W. '4 Sec. 31, T. 1!IN;" 

i 2 R. 22 E. (West of Valdprs) ..... 26 26 797'00 215.8 8.3 
Chilton, C., M. & St. P. Railway 

3 Bridge ................................ 4! 18 8~7.oo 50.0 2.7 

Developed water power on ~fnn.it(jw(jc River. 
--------

River. 
-I-~Location. Turbine. 

Owner. Used for. 

Mani~,!woc .... .... .... Manitowoc Rapids.. 7 100 Ourada Brothers. Gri~t Mill. 
............ Oslo.................. 12 100 Steph"nson Bros. Flour and Woolen . 
........ .... Clark Mills........... .. .... 50 Wm. Weinkp ..... Flour Mill. 

Cato Falls ...................... f.... .... .... .... .... Aban30ned. 
South Branch','Mani:" 

towac ............... Grave.ville.......... ............ .. ................. Sawmill. 
South Branch, Mani-

towoc... .. .. .. Hayton ... · .. ... .. .. .. .............. .. .... .. .. .. .. .... Flour. 
Sonth Branch, Mlini· 

towoc..... .. ...... r,hilton.. .............. 25 42 Dnmke & Rasch. Fl()or, Feed. 
Branch River .......... Lanaville.... . .... ...... ...... ................... F.our. 
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ROCK RIVER. 

TOPOGRAPHY AND DRAINAGE. 

The Rock River occupies the southern haH of a depression that. 
extends from Green Bay and Lake Winnebago southwestward to the 
southern limit of the state. About twenty miles north orf the state­
line this valley is interrupted by the glacial drift of a moraine 
known as the "Kettle Range," a moraine which also forms over half 
of the eastern boundary of the valley. A series of ledges and cliffs 
extend alqug the western side of the Kettle Range and overlook the 
extreme northern sou,rces of the river. 

The drainage immediately north of the Rock Valley is into Lake 
Michigan. The total drainage area of the river above the state line 
is approximately 3,500 square miles. This does not include the 
valley of the Sugar and Pecatonica rivers which join the main river 
a few miles below Beloit. The Rock Valley has an extreme length 
and width of 85 and 65 miles, respectively. "The surface is moder­
ately hilly varying from 750 feet where the river enters the state of 
Illinois to 1,100 feet above the sea on the crests of the Kettle Range. 
'1'he rise from the interior of the valley is gradual, and usually the 
hilltops are not more than 100 feet above the intervening valleys. 
This low uneven topography has led to the formation of an intri­
cate tributary system with numerous spring fed lakes.m These lakes 
occur chiefly in an eastern and western group, the former comprising 
about 20 lakes with an aggregate area of 11 square miles and the 
latter group including 5 lakes with a total area of 13 square miles. 
Lake Koshkonong, an expansion of Rock River, is the only body now 
controlled in the interests of manufacturing. Its area is 23 square 
miles. The controlling dam is 4 miles below the· real foot of the 
lake. The total cost of this dam, land damages, etc., was $30,000, 

1 Bulletin in 44 United States Bureau of Forestry. 
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.and was borne by the following water powers III the proportions 
stated; Janesville 29.5 per cent, Beloit 29.5 per cent, Rockford 25 
per cent, Rockton 16 per cent. The lake can be drawn down 5 feet 
through a 40 foot gate opening. In time of low water the lake is 
drawn upon to the extent of 15 per cent of the correspWlding river 
below. The capacity of the lake could be very greatly increased. 
Mr. Frizell states that there is no physical obstacle to the erection 
of a dam 20 feet high, but it would involve very lreavy damages by 
greatly extending the lake area and flowing out mill privileges above. 
While such an improvement would greatly enhance the value of all 
powers below, it now seems doubtful whether the cost of this project 

,wonld be justified by the belll2fits conferred. 
The restoration of Lake Hor'icon to its condition prior to 1868 

would have an even greater effect in regulating the flow of the river. 
At that time Lake Horicon had an area of about 50 square miles im­
ponded partly by a short dam built as early as 1842, and partly by a 
natural dam, caused by glacial drift. The water power report of 
the tenth census states that the dam had a head of 9.5 feet creating 
a power of about 500 horse-power. This dam was removed as the 
~2sult of a court decision against the owners because of damage to 
land-O>'ollers, but while it existed it exerted an important influence. 
Doubtless, it was the hope of many that the removal of the dam would 
sufficiently drain the marsh above to make the lands suitable for agri­
-culture. This has nOit proved to be the fact because of the natural 
dam in Horicon and probably the back-water of the next dam below 
at Hustisford. At the present time there is a petition before the cir­
-cuit court for the organization of a drainage district for the better 
drainage of the Horicon marsh. This plan includes tl:re removal of 
the vresent dam at Hustisford. If this improvement is made, its 
·eifocts upon the water powers of the Rock River will be to still fur­
ther reduce the low water flow and add to the flood flow, because even 
at present the Horicon JYIarsh stores up a 1arge amount of water and 
by its low gradient and tortuous course largely delays the passage of 
the waters through it. 

Other lakes worthy of mention are Beaver Dam and Fox Lake, 
the former being 7 miles long and three-quarters of a mile wide nt 
the head-waters of Beaver Dam River. 
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The following table gives the drainage areas of the river: 

Distances and drainage areas of Rock River in Wisconsin above Beloit. 

River. 

Distance. 

From 
source. 

Between 
station. 

Drainage 
area above 

station. 

________________________________ -------- ---------1---------

Above Horicon ..................................... . 
Above Watertown ................................. . 
Crawfish, above mouth, Jefferson .............. . 
Crawfish, below mouth, Jefferson .............. . 
Bark, above mouth, Fort Atkinson ............. . 
Bark, below mouth, Fort Atkinson ............ . 
Catfish, above mouth .................•............. 
Catfish, at mouth .................................. . 
Beloit, state line .................................. . 

GEOLOGY. 1 

Miles. 

25 
82.5 
W.5 
97.5 

105.5 
105.5 
125'.8 
125.13 
154.1 

Miles. 

25 
57.5 
15 
o 
8 
o 

,20.3 

o 
2'8.3 

Square miles. 

500 
1,030 
1,100 
1,820 
1,920 
2,250 
2,6",0 
3,200 
3,500 

The Pre-Oambrian rocks are everywhere deeply covered by the 
Paleozoic rocks. The southern slope of this rock is favorable for 
conveying some of the percolating waters from the north down to 
the southeastern part of the state where they reappear as springs. 

The principal source of the water supply within this drainage 
basin is of course the precipitation, and the economy of its distribu­
tion depends largely upon the character of the surface upon which it 
falls. The pot hole topography, for example, is not favorable to 
producing a large run-off. 

The soil conditions vary on different parts of the water shed ac­
cording to the exposure of the different layers of rock. In the west 
and northwest, the headwaters of the rjver, are the Potsdam sand­
st('l18, the' lowel' magnesian St. Peter sandstone, and Trenton lime­
stone, and over, the glacial drift that has covered these deposits. 
The main part of the drainage, however, lies over thle area of the 
Galena and Niagara limestone and the Oincinnati shales. 

These formations all allow more or less free percolation of water, 
hence the geologic conditions favorable to a sustained and ample flow 
of the river. 

A few miles above Fort Atkinson the river leaves the Trenton 
limestone, and runs in the St. Peter sandstone the entire distance to­
the southern boundary of the state. 'The result is, that while the 

1 Condensed from Bulletin 44, United State Bureau of Forestry, by G. E,. Schartz. 
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water powers at Hustisford and Watertown have hard limestone bed" 
and banks, the power below in the sandstone section have gravel as a 
foundation for the dams. Considerable trouble has been experi­
enced both from their instability and the permeability of the founda­
tions. 

The western extension of the Rock River in Wisconsin drained by 
the upper waters of the Pecatonica, lies in the driftless area so that 
rock bottoms are the rule in this region. 

FOREST AND RAINFALL. 

This region at the time of its settlement some 60 years ago was 
extensively covered by forests of hardwood On the uplands and tama­
rack, cedar, spruce, and willow in the swamps. The total area at 
that time may be conservatively estimated at 75 per ~ent allowing ;) 
pel' cent for water surfaces, this would leave 20 per cent to be 
divided equally between prairie and marsh land.1 

Since the settlement of the region a large part of the forests have 
been removed and the land brought under cultivation. Most of the 
prairies are now cultivated. and many swamps drained. The division 
of the surface may be now estimated as follows: 

Forest .................................. 30 per cent 
Cultivated land ........................... 57 per cent 
Swamps and uncultivated meadows. . . . . . . . . .. 8 per cent 
vVater surface. . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 per cent 

Not only have the wooded areas diminished but even in the per­
sisting forests the natural undergrowth of moss, seedlings, and 
shrubs, with the accompanying rich receptive mold, have to a great 
extent been lost as a result ot pasturage. The effect of these changes 
has been for the rainfall to get to the rivers in a much shorter time 
than formerly thereby decreasing the low water flow. 

The following diagram shows clearly the rainfall in the valley of 
the Rock river since the year of 1893. The diagram also shows the 
distribution of the rainfall between the storage, growing and replen­
ishing periods. The rainfall year here begins with December. 

1 These estimates are :!'rom Bulletin 44. ante. : ) I 
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Rainfall in the Rock River Valley, 1885-1907. 

Year. I ~ I ~ III ~ I ~ I ~ I ~ I ] Il 18 I ~ I ~ I ] 
1885 .............. 1.8 0.8 0.4 3.2 1.2 5.9 4.8 7'~7 4.0 2.7 1.0 2.9 36.4 
1886 .............. 4.1 1.6 4.2 2.9 2.4 2.2 1.0 4.5 2.2 2.4· 1.3 1.5 30.3 
1887 .............. 2.8 4.2 1.6 1.0 1.6 .9 4.1 5.0 5.0 2.7 1.2 4.1 34.2 
1888 .............. 1.4 1.1 2.1 2.3 3.9 3.4 4.0 2.5 1.5 1.9 1.8 2.5 28.4 
1889 .............. 1.9 2.5 1.3 2.2 4.3 4.7 2.9 1.0 2.2 .3 2.0 2.5 27.8 
1890 .............. 2.4 1.9 2.1 3.1 4.1 7.1 1.2 3.1 1.4 4.4 2.1 1.0 33.9 
1891 .............. 1.6 1.3 2.5 3.2 1.5 4.1 2.9 1.7 .3 1.8 3.1 2.2 25.2 
1892 .............. 2.4 1.7 1.6 3.2 7.5 7.9 2.4 3.1 2.5 1.5 1.5 1.8 37.1 
1893 .............. 1.5 1.4 2.6 5.1 2.0 3.9 3.2 1.5 2.7 2.4 1.3 2.3 29.9 
1894 .............. 1.6 .R 2.4 3.4 4.0 3.6 1.2 .9 5.8 2.2 2.4 8.5 29.1 
1895 .............. 1.6 .6 .8 1.2 4.0 2.0 2.4 3.2 1.8 .5 2.3 2.0 22.4 
1896 ............... .9 .8 1.6 4.2 4.9 2.6 4.3 2.2 6.4 1.1 3.0 7.0 31.7 
1897 .............. 2.9 ,1.3 3.2 4.0 1.0 4.7 2.8 2.8 1.5 1.1 1.5 1.7 28.5 
1898 .............. 2.3 2.0 3.2 2.1 3.0 4.8 3.1 3.8 2.3 3.9 1.2 .5 32.2 
1899 .............. .6 .7 1.5 1.9 5.1 3.4 3.1 2.8 3.0 1.7 1.7 1.7 27.2 
1900 .-............. 1.5 2.3 1.6 2.5 1.9 1.9 6.7 4.0 2.7 .3.6 2.3 .6 31.6 
1901 .............. 1.1 1.2 2.8 .5 2.4 1.8 2.7 1.0 3.2 1.8 .8 1.3 20.6 
1902 .............. .4 1.5 1.2 1.2 6.3 4.9 9.2 .8 4.2 1.4 2.3 2.1 35.5 
1903 .............. .5 1.4 3.0 3.1 4.0 1.6 5.8 6.8 4.5 2.4 1.6 1.2 35.9 
1904 .............. .6 1.5 2.3 1.8 4.4 1.9 3.5 3.2 5.4 2.4 0.2 2.6 29.8 
1905 .............. 1.4 1.6 2.0 2.1 6.3 5.3 2.7 4.6 1.2 2.9 2.4 1.0 32.5 
1906 .............. 2.8 1.4 2.1 1.4 3.8 4.2 2.1 5.8 2.5 2.6 2.8 1.5 33.0 
1907 .............. 2.5 0.3 2.1 3.2 3.2 4.5 6.9 3.6 5.7 1.2 1.4- 1.2 35.8 

I 

RUN-OFF DATA. 

'The United States Geological Survey has never established a 
gaging station on the Rock river in Wisconsin, but a station has been 
maintained a few miles south of the state line for three years at 

ROCK RIVER BELOW PECATONICA CREEK AT ROCKTON, ILLINOIS. 

This station was established May 13, 1903, by E. Johnson, Jr., 
assisted by I.J. R. Stockman. It is located at the village highway 
bridge, one-half mile from the Chicago, Milwaukee and St. Palll 
Railroad station, one mile below the dam, and three-fourths of a mile 
below the junction of Pecatonica River with Rock River. There are 
small islands a short distance above and immediately below the sta­
tion. The chain gage is located on the first span from theleft end I)f 
the bridge, on the down stream side. The gage is read twice each 
day by O. T. Bartholomew. The length from end of weight' to 
marker is 26.45 feet. Discharge measurements are made from the 
upstream side of the five-span highway bridge to which the gage is 
attached. The initial point for soundings is the face of the abut­
ment on the left end. of the bridge. The channel is straight for 
2,000 feet above and 1,000 feet below the station. Both banks are 

19 
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high and will not O\·erflow. The channel is about 565 feet wide be­
tween bridge abutments and is broken by four piers. The bed of 
the stream is composed of small ro"cks and gravel. 

Bench mark number one is a hammered cross on the top stone of 
the left abutment about OIle foot from the bridge shoe and one foot 
from the south edge. Its elevation above gage datum is 16.85 feet. 
Bench mark number two is the top of the west end of the south rail 
of the railroad track, 250 feet north of the north end of the bridge, 
at a point where the sidewalk on the west side of the street crosses 
the track. Its elevation above gage datum is 16.49 feet. 

The following tables give the gage readings rating table and 
monthly discharges at Rockton for 1903, 1904, 1905, 1906 and 1907. 

Ptfean daily gage height, in feet, of Rock River below :Pecatonica Creek at 
Rockton, Ill., tor 1903. 

Day. I Juce. I· July. I Aug. I Sept. I Oct. I NOT. I Dec. 

1903. 
1 ............................. .......... 2.00 4.10 4.40 3.70 3.10 2.70 
J ............................. .......... 2.m ~.3O 3.00 3.20 2.9) 
S ............................. .......... 2.00 4.20 3.70 3.20 2.70 
4 ............................. .......... 8.70 4.10 8.50 3.10 2".70 5 ............................. .......... 3.50 4.00 3.70 3.10 2·.80 

6 . . . . . . . . . . . . . . . . . . . . . . .. .... ~ .......... 3.4Q1 3.90 3.m 3.00 2.7'0 
7 ............................. .......... 3.40 ".(':'!I 4.00 2.90 2.m 
8 ............................. ........... 3.30 3.00 6.00 2.m 2.m 
9 ............................. .......... 3.00 4.10 4.00 5.40 2.711 2.711 

10 ............................. .......... 3.30 4.00 4.10 5.10 2.00 2.00 

11 ............................. .......... 3.50 3.00 4.00 5.00 2.80 2.70 
12 ............................. .......... 3.90 3.20 4.50 4.70 2.90 2.00 
13 ............................. .......... 4.70 3.20 4.30 4.60 3.20 3.80 
14 ............................. .......... 4.00 3.10 5.00 4.40 3.40 3.30 
15 ............................. .......... 4.10 3.40 5.3~ 4.40 3.30 3.30 

16 ............................. .......... 3.9ft 3.70 5.70 4.40 8.30 3.40 
17 ............. . ........ .......... 4.00 4.30 5.9'~ 4.30 3.:20 3:.,0 
IS ............................ 3.80 4.20 6.00 4.30 ~.7() 3".00 
1~' ........... .';.20 3.80 5.70 4.00 3.00 3.30 20 ............................ .5.70 .~.6) 5.3) 4.10 2.90 3".30 

~1 ............................ 5.2!o 3".50 5.()) 4.00 3. co 3.20 
22 ............................. ,.90 3.40 4.80 4.00 2.9) 3.20 23 ............................ 7.20 3.40 4.6) 3.80 2:.90 ;).20 24 ............................. 7.()~ 3.501 4.4<1 3.80 2.80 3.10 
25 ............................. .......... 6.m 3.40 4.00 :1.00 2.80 3.W 

20 ............................. .......... 5.80 3.30 3.90 z.eo 2.50 3.2) 
27 ............................. .......... 4.00 3".00 3.80 3.50 3.10 3.10 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:AO' 4.6\J :l.90 4.00 3.40 2.70 3.0) 
29 ............................. 2.20 4.10 4.30 3.90 3.30 2.90 3.10 30 ............................. 2.70 4.20 4.00 3.80 3.30 2.9~ 3.10 jU ............................. .......... 4".20 4.4<1 3.10 3.0) 



ROOK RIVER. 291 

Mean daily gage height, in teet, at Rock River at Rockton, Ill., tor 1904. 

Day. I Jan .. \ Feb. I Mar. \ Apr. I May. I June.j July. I Aug. j Sept. I Oct. j Nov. L~~ 
1904. 

1 ............ 2.00 2.90 3.80 10.65 ~.53 3.68 2.20 2.10 2.15 3.W 2.65 2.20 
2 ............ 2.00 2.00 3.95 9.61 4.00 3.68 2.20 1.00 2.15 3.25 2.60 2'.15 
3" ............ 21.00 3.10 6.00 8.85 4.30 3.51 2.25 1.80 2.20 3.15 2.45 2.20 
4 ............ 3.00 3.20 6.72 8.37 4.18 3.00 2.20 1.80 Z.12 3.00 2.50 2.20 
5 ............ 2.00 3.00 6.83 8.06 4.05 3,20 2.1:5 1.80 2.30 2.85 2.45 2.26 

6 ............ 2.80 2.80 6.00 7.85 4.01 3.10 :.l.15 1.00 2.00 3.20 :.l.45 2.20 • 

'7 ............ 2.90 4.50 7.45 7.60 4.00 3.10 2·.30 1.95' 2.45 :;'.2'5 2.25 2.00 
8 ............ 21.ro 5.50 9.921 7.00 4.18 3.11 2.40 1.90 2.85 3.10 2.45 2.00 
9 ............ 2.00 5.90 10.80 7.110 4.1iO 3.00 2.50 1.82 2.30 2,,75 2.20 

10 ............ ~.OO 6.10 11.12 7.00 4.85 2.95 21.46 1.90 2.31 3.00 2.45 2'.20 

11 ............ 2:60 6.00 11.10 7.61 4.79 2.95 2.35 1.85 2.30 3.40 2.45 2.00 
12 ............ 2.00 &.80 10.90 7.41 4.76 2.85 2.35 1.75 2.00 3.81 2.50 2.m 
13 ............ 2'.00 5.50 10.30 7.10 4.81 2.80 2.40 1.80 2.20 4.25 2.40 2.40 
14 ............ 3.00 4.70 9.33 6.83 4.81 2'.75 2.25 1:.70 2.26 4.25 2.00 2.46 
15 ............ 2:80 4.10 8.85 6. 50 ~.91 2.70 2.00 1.85 2.20 4.5O 2.30 2.'70 

16 ............ 21.90 3.90 8.0~ 6.40 4'.95 2.60 2.13 1.55 21.I5 3.80 2.45 2.85 
17 ............ 8.00 3.00 6.34 6.20 4.00' 2.62 2.00 1.75 2.10 8.30 2'.45 2.70 
18 ............ 2.'70 3.80 5.W 5.91 4.81 2.55 2.10 1.90 2.:20 8.15 2.35 3.00 
19 ............ :1.00 3.60 4.00 5.79 4.80 2.65 2.10 1.75 21.90 3.50 ~.45' 2.65 
:20 ............ 3.00 3.00 8.85 5.60 4.68 2.W 2.10 1.00 4.00 2.00 2.40 2.00 

21 ............ 3.10 3.70 8.35 5.48 4.60 2.50' 2.00 1.95 3.80 2.75 2.20 2.1:0 
22 ............ 3.10 3.60 12.75 5.35 4.48 2.00 2.00 2.50 3.25 2.'70 2.30 2.70 
2:J ............ 3.20 3.50 18.23 5.16 ~.32 2.50 2.00 2.1:0 2.80 2. '70 2.30 2.45 
24 ............ 3.30 3.30 12.05 5.18 4.28 2.45 2.00 3.00 2.00 21.75 2.20 2.50 
25 ............ 3.00 :l.5O 12.25 5.58 4.31 2.40 1.75 3.10 2.35 2.'70 2.30 2.5O 

26 ............ 11.30 11.50 12.55 5.55 4.18' 2.35 2.10 2.'70 1M5 2.00 2.40 2.iiO 
27 ............ 3.W 3.60 12.40 5.31 4.10 2.15 2.00 2.30 3.85 2.65 2.20 3.00 
28 ............ 11.10 3.60 12,.30 5.04 3.00 2.20 2.10 2.40 4.20 2.'70 2.21) 4.20 
l!lJ ............ 3.00 3.80 11.85 4.80 3.85 2.20 2.00 2.10 4.12 2.60 2.00 5.111 
S .. , .......... 2.00 11.45 4.68 3.7\) 2.20 2.00 2.20 3.00 2.,55 2.30 5.15 
31 ............ 2.00 11.16 8.80 2,.00 2.30 2.75 4.00 

1 River partially frozen January 1 to March 27, and December 13 to 31. 

Rating table tor Rock River at Rockton, Ill., from January 1, 1904, to Decernr 
bet' 31., 1905. 

Gage Dis· Galle Dis, b~~. 
Dis, 

height. charge. height. charge. charge. heigh t. charge. 

--- ---- ---- ---

Dis· I GAge 

----- -----~~ ----
Feet. Sec.,feet. Feet. Sec.-feet. Feet. Sec.·feet. I Feet. Sec.-feet. 

1.5 810 2.S 2,470 4.2 4,940 I 8.0 14,000 
1.6 910 2.9 2,6"W 4.4 5,34') 8.5 15,270 
1.7 I,OI5 3.0 2,775 4.6 l,700 9.0 16,520 
1.8 1,125 3.1 Z,985 4.8 6,180 9.5 17,770 
1.9 1,285 ;:t.2 3,105 5.0 6,620 10.0 19,(2) 
2.0 1,850 3.3 3,280 5.2 7,0'l0 10.5 ro,270 
2.1 1,470 e.4 3.4..5'; 5.4 7,540 11.0 21,520 
2Ul 1,000 3.'5 3,635 5.6 8,020 11.5 Z"~, 770 
2.3 1,740 3.6 3,815 5.S 8,2CO 12,.0 24,02:1 
2.4 1.8I'Jl 3.7 3,995 6.0 9,020 13.0 26,520 
2.,5 2',015 8.8 4,180 6.5 10,270 
2.6 2,1'70 3.g 4,365 7.0 11.520 
2.7 2,300 4.0 4,555 7.5 12,m '-

Thi~ table is applicable only for open channel conditions and is based npon 17 dis­
charge measurements. It is well defined between gage heights 21.4 and 6.0. One flood 
meaasurement at 12.3'2 fixes the upper part of the cun-e. 
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Daily gage hei!Iht, in teet, ot Rock River at Rockton, Ill., for 1905. 

Day. I Jan.j Feh. j Mar.j Apr. j May. I June. I July. I Aug. I sept.l Oct. I Nov. iDee. 

190;. 
1 ............ ~.O 18.1 4.0 10.1 4.2 4.3 4.3 2.8 2.8 2·.3 2.6 3.5 
2 ............ 3.S 3.i! 5.0 9.4 4.1 4.25 4.3 2.75 2.95 21.05 2.6 3.5 
b ............ 4.00 13J~ 5.4 8.9 3'.8 ~.2 4.3 2.7 3".85 2.2 2.1 3.0 
4 ............ 3.9 3.:.5 6.2 8.7 a.s 4.2 4.1 2.65 3.4 2.2 2.6 3.2 
5 ............ 3.65 3.:.5 6.1 8.4c 3.6 4.3 4.0 3.1. 8.5 2.15 2.65 3.1 
6 ............ 3.45 '3.:. 5.S 8.3 8.65 6.0 3.9 3.1 3.45 2.2 3.0 S.15 
7 ............ 3.3 3.:)5 5.1 S.l 3.6 4.8,5 4.0 3.0 3.4 2.15 2.9 3'.05 
8 ............ 3.5 3.:!5 5.5 7.S 3.00 4.9 4.05 3.0 3.4 2.1 3.1 3.05 
II ............ 3.5 3.:15 5.'1; .7.6 3.4 5.1 3.00 2.75 3.3 1.9 3.1 3'.0 

10 ............ 4.2 3.:15 6.4 7.4 3.00 5.3 3.00 2.7 8.3 2.0 3.15 3.0 
11 ............ 4.0 3.a 6.2 7.2 3.95 '5.21 4.0 2.65 3.4 2.0 3.0 3.1 
12 ............ 4.1 3.:! 5.6 6.S 5.S 5.4; 4.05 :l.6 3.15 2.1 2.S 2,.95 
13 ............ 3.75 3." 6.5 6.5 6.0 5.4 4.2 2.5 3.00 2.00 2.8 2.85 
14 ........... 3.8; 3.l5 5.5 6.3 6.4 5.4; 4.2 2.8 Z.9 2.1 3.0 2.95 
15 ............ 4.0 3. ~ 5.3 6.0 7.0 5.3 4.1 2.65 2.9 2.05 2.75 2.75 
16 ............ 3.7 3.? 5.2 5.8 7.3 5.3 4.0 2.6 2.8 2.0; 2.7 2.1 
17 ............ . 3.S 3.~5 5.0 9.6 6.9 5.3 3.1 2.7 2.75 2.2 2.7 2.75 
18 ............ 3.5 8.35 7.1 5.3 6.5 5.4 3.55 2'.45 2.9 2'.5 2.7 2.5 
19 ............ 8.85 8.35 8.2 6.il 6.3 5.3 3.:11> 2.00. 2.7 4.1 2.7 2.65 
20 ............ 3.3 . 3.15 8.0 4.9 6.~ 5.1 3.41 3.3 2.55 4.3 2.75 2.b 
21 ............ 3.15 3.3 8.6 1lt.2 5.9 5.21 8.3 3.1 2.5 4,.0 2.65 ~.6 
22 ............ 8.2 8.35 9.2 6.3 5.6 5.2 3.2, 2.75 2.5 3'.85 2.7 2.6 
2:l ............ 3.05 8.5 10.2 5.1 D.3 5.3 3.1 2.7 2.5 8.6 2.75 2.G 
24 ............ 3.1 3.35 10.8 4.9 5.1 5.2 3.1 2.7 2.5 ~.45 2.7 2.65 
25 ............ 3.15 3.3 11.1 4.7 4.7 5.0 3.1 2.61; 2.3 3.4 2.7 2.3 
26 ............ 8.25 3.5 11.4 4.5 4.75 4.7 2.S 3.1 2.-5 3.35 2.5 2.65 
27 ............ 3.2' 3.4 11.4 4.5 4.7 4.6 2.b 3.1 2.45 3.2 2.5 2.!! 
28 ............ 3:1 3.65 11.0 4.45 4.6 4.55 2.85 3.3 2.4 3.2 2.75 2.6 
29 ............ 8.2 . .. ... 11.0 4.35 4.6 4.4 3.1 3.3 2.3 3.05 3.15 3.00 
30 ............ 3.0 ... ... 10.9 4.1 4.5 4.2 8.1 3.0 2.85 3'.05 3.1 4.6 
31 ............. 3.0 ... .... 10.7 . ...... 4.5 . ...... 2.95 2.85 ....... 2.95 . ...... 3.5 

1 Gage heights mter.polated. 
Note--lce (!onditions uncertain during January and February. Partial I<!e conditions 

during De<!ember. Di:!<:harge applied as for open channel. 

Daily gage height, in feet, of Rock River at Rockton, IlZ., tor 1906. 

Day. f Jar,. I Feb. I Mar. I Apr. I May. j June. I July: I oct., Nov. I Dec. 

1006. 
1 .....•••.•••...•. 
iI 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
-l9 
20 
21 
22 
23 
24 ................ . 
25 
26 
'n 
23 
29 
ro 
31 

3.~ 
2.116 
2.!l5 
3.~ 
4.m" 
4.9 
4.9 
5.6 
6.25 
6.0 
4.85 
4.0 
3.5 
3.1 
3.4 
8.4 
725 
71 
7.3 
7.3 
9.6"2 
11.5 
7.85 
8.7 
9.3 
9.5 
9.15 
8.3 
1.8 
7 :1 
6.05 

5.45 
5.0 
5.72 
5.45 
6.75 
6.9 
5.76 
7.15 
6.5 
5.45 
5.75 
5.7 
4.7 
•. 7 
5.88 
5.7 
5.45 
5.1 
4.3 
5.0 
9.4 
9.1 
8.83 

.9.25 
10.7 
9.85 
9.4 
9.25 

........ 

........ 

........ 

8.8 
8.S 

11.15 
10.8 
10.0 
10.25 
9.85 
9.45 
9.25 
S.75 
8.4 
6.8 
6.05 
6.2 
6.2 
6.0 
6.25 
.5.00. 
5.31 
5.0 
4.75 
4.3 
4.5 
4.4 
4.4 
4.6.~ 

8.21 
8.3 
8.7 
8.8 
8.75 

8.7 
8.46 
7.00 
7.0 
6.25 
6.15 
6.1 
6.15 
6.65 
7.0 
7.0 
6.45 
6.S 
6.4< 
6.15 
6.25 
6.05 
5.9 
5.75 
5.6 
5.4 
6.35 
5.25 
5.0 
4.8 
4.7 
4.55 
"'.53. 

'4.5 
4.21 

........ 

4.15 
4.15 
4.1 
4.1 
4.0 
8.9 
3.95 
3.85 
8;S 
3.7 
3.6 
3.6 
3.4 
3.5 
3.5 
3.45 
3.21 
3.15 
3.0 
2.95 
3.05 
2.9 
2.9 
2.9 
2.85 
2.9 
3.1 
3.4 
3.2 
3.6 
3.5 

3.15 3.S 1.1 1.5 3.26 
8.0 3.2 1.4 1.6 3.0 
2.8 3.15 1.8 .1.4 2.85 
2.45 3.05 1.2 1.5 2.7 
2.8 3.0 1.1 1.45 2.6 
2.81 2.9 1.05 1.55 21.9 
2.S 2.85 1.4 1.55 2.M 
2.8 2.7 1.15 1.5 2.25 
2'.6 2.7 1.1 1.4 2.4 
2.6 2.6 1.0 1.4 2.4 
2.55 2.6 1.1 1.4 2.35 
2.7 2.5 1.1 1.35 2:.35 
2.6 2·.4 1.1 1.45 21.3 
2.5 2.45 1.1 1.4 2.3 
2.5 2.5 1.0 1.~ 2.3 
2.5 2.45 .95 1.3 2.0 
2.3 2.5 1.0 1.16 2.0 
2.3 2.4 1.0 1.3 2.0 

. 2.45 2.3 .95 1.1 2.15 
2.35 2·.4 1.0 1.3 2.2 
2..7 ........ 1.2'5 1.3 2.0 
2.6 ........ 1.25 1.75 2.0 
2.7 ........ 1.3 1.95 2.0 
2.65 . ....... 1.25 1.75 2.0 
2.6 ........ 1.3 1.8 1.5 
2.75 ........ 1.39 2.4 2.5 
2.6 ........ 1.4 3.4 1.5 
2.5· ........ i.5 3.9 1.5 
3.1 ........ 1.6 3.85 1.65 
3.3 ........ 1.6 3.65 1.45 

........ ........ 1.7 ........ 3.01 

Note.-lce conditions January 5 to 10 and February 8 to 20; slight ice conditions dur­
lng De<:ember. Gag,~ heights are to water surface. l.'his station was temporarily dis­
continued from July 21 to September 30. 
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Mean daily gage height, in feet, of Rock River at near Rockton, nl., for 1907. 

Day. I Jan. ) Feb. j Mar.) APr./Mar. I Jnne.j Jnly. J Aug. I Sept. [ Oct. [ NOV.) Dec . 
. ---- -----------

1907. 
1 ............ 4.2 ....... 2.7 6.S S.5 3.0 2.2 8;2 2.1 ....... 1.95 2.0 
21 ............ 3.7 ....... 2,.6 6.0 3.5 2.9 21. 15 3.0 2.05 ....... 1.95 1.9 
3 ............ 3.6 ....... ".5 5.1 3.25 2.7 2.1 2.85 2.1 ....... 1.15 1.15 
4 ............ 4.4- ....... 2.1> 4.8 3.35 2.55 2.0 2.8 2.0 ....... 1.85 1.8 ' 
/j ............ 4'.25 ....... 2.1> 4.15 S.l} 3.1 3.6 2.8 1.9 ......... 2.0 1.~ 

6 ............ {.05 ....... 2.65 4.65 2.9 3.15 3.4- 2.6 1.8 3.85 1.85 l.llIi 
1 ............ 4.00 ....... iI.a 4.00 2.8 3.7 3.11 2.0 1.7'5 8.5 1.15 1.1 
8 ............ 4.9 2.4 4.90 2.8 4.1 3.0 2.<1, 1.1 3.<1, 1.8 1.'15 
{/ ............ 4.3 ....... ~.3 5.00 2.8 4.7 3.li 5 2.55 1.65 3.2 1.15 1.85 

10 ............. 4.15 2.3 5.3 :.1.4 4.5, 3.1 2.5 1.8 8.0 1.65 1.9 

11 ............ 3.9 .. ~ .... lI.a 5.2 2.5 4.2 2. 2.35 1.7 2.85 1.6 2.0 
12 ............ 3.1l . ...... 2.3 4.9'6 ll.3 4.0 4'.3 2.2 1.S 2.116 1.1 2.0 
13 ............ 3.4 . ...... 2.6 4.1 2.1 4.1 4.21 2.15 1.75 2.8 1.7 1.9 
14. ............ 2.95 ....... 2.5 <1,.6 1.8 4.0 4. 15 2.1 1.65 2.6 1.45 1.1 . 
15 ............ 2.95 ....... 3.5 4.411> 2.1 3.9 S.7 21.0 L.55 . 2.00 1.1 1.'15 

16 ............ 2.3 . ...... 3.3 4.3 2,.0 3.65 3. 2.0 1.25 2.6 1.6 1.8 
11 ............ 2.11 ....... '3.21 4.1 21.1 3.45 3.2 :.1;5 1.45 2.1l 1.55 1.15 
111 ..... -: ...... 2.3 S.1 ,S.2 4.1 2.11; ~::: 3.0' 
19' ............ 'l'.~ 4.0 i3.15 <1,.1 : 2.0 2. 

3.5 21.00 2.45 1.6 1.8' 
S.2 3:.6 2.45 1.55 1.8 

20 ...... , ...... B.~ 4.1 3.15 8.85 1.9 3.;2 2.7 , , 3.15 ~.OO 2.5 1.6 1.7 

21 , 
4.7 ~.3 13.1 3.B ! 1.9 3)1 2,6 ............ 

2'2 ............. M' 4.4 '3.1 3.5 i 1..9 2.:B5 3.3 
3.2 1i.2'5 .2.8 1.7 1.6 
3.2 5.35 2.2 2.0 1.4 

23 ...... , ...... 6.S 5.0 :3.15 3.35: 2.2 2.35 4.5 3.25 5.85 21.1 2.0 1.65 
2<1, ............. 1.Jj 4.35 '3.35 3.4 ! 2.6 2:8 ~.8 
25 ............. 1.1J 3.9 ;3.4- 3.4 ; .2.8 2;9 5.5 

: , i 26 ............ 6.8 3.5 '3.35 3.2'5; 3.3 2,95 5. 
27 ....... , ...... 6.~ 3.0 :3.5 8.0 I 3.~5 2,75 5.8 
:18 ...... ' ...... 6.1 2.9 '3.5 3.0 : 3.6 2.4 5.3 
29 ..•••• r ••.••• (9 (1) 3.9 3.05' 8.3 2:5 5.0 
30 ...... , ...... ........ . ...... 5.2 3.28: 3.2 223 3.6 

S.15 <I,.B 2.0 2.3 1.7 
2.8 3.7 2.0 2.8 1.1 

2.5 3.15 21.0 21.1 1.75 
2.5 '2.9' 1.9 2.0 1.1 
IM5 8.S 2.0 2.0 1.8 
2.25 .4.6 1.9 2.1 1.85 
2.25 4.8 1.9 2.1 1.9 

31 ...... ,.. ..... ........ . ...... 5.65 ...... ~ 3.0' ••• oj ••• 3.4 , 2.11 .. ...... 1.9 .. .Z.O· 

IFr~n. 

Rating Table for Rock Rive" Ill., for 1904-1906. 

Galle Discharge. 

r 

Ga~ Di~charge. 
Galle D~M_I Galle Dis· 

height. heig t. height. height. charge. 
---

Second·feet. I Feet. Feet. Second-feet. Feet. !Second-feet. Feet. Second-ft. 

1.00 500 2.10 1,4170 3.20 3,105 4.00 5,100 
1.10 560 2.20 1,600 3.30 3,2'80 4.80 6,180 
1.20 624 :.1.30 1,140 3.40 3,455 5.00 6,620 
1.00 600 2.40 1,811) 3.50 3,600 5.20 7,000 
1.40 'im 1).50 2,005 8.00 8,!!15 5.40 7,540 
1.00 840 2.00 2,,17'0 3.7'0 8,900 5.00 8,020 
1.00 925 2.7'0 2,320 3.111 ~,180 5.80 8,590 
1.70 1,020 2.80, 2,470 8.90 <1,,865 6.00 9,020 
1.111 1,122 2.90 2,620 4.00 . 4,555 
1.90 1,234 3.00 2,7'75 4.20 4,940 
2.00 1,360 8.10 11,935 4.40 6,3146' 

Note.-The above table is applicable only for open-channel conditions. It Is based 
on discharge measurements made during 19040-1900. It is well defined between gage 
heights 2.~ feet and 6 feet. The table has been extended beyond these limits, being on 
one mea~urement at 13.3'lI feet. Above gage height 5.6 feet the rating curve Is a tangent, 
the dift'erence being 200 per tenth. Below gage height 2 feet the rating is approxImate. 
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Discharge measurements of Rock River at Rockton, Ill., in1903, 1904, 1905 and 
1906. 

Date. Hydrographer. 

-----------------
1903. 

May 13 ............. L. E. Stockman .... 
June 30 ............. A. C. Lootz 
August 18 .......... L. It. Stockman . ... 
September 4 ....... F. W. Hanna . ..... 
October 9 .......... 10 ............... 
November 9 ........ clo ............... 
December 102 ...... do . .............. 

1004. 

January 16"....... F. ',v. 
do 
do 
do 
do 
do 
do 
do 
do 
do 

Hanna ..... . 
March 14 .............. . 
March 25 .......... . 
April 28 ........... . 

i~~; ;:::::::::::::.: 
August 30 ......... . 
September 23 ...•.• 
Oetober 26 ........ . 
November 9 ...... . 

1005. 

March 23 .......... . 

t~,:-!l it ... · ... · ... ·.:·.:· .. . 
August 28 •....•.... 
September 15 ..... . 

1906. 

January 31. ....... . 
February ~ ...... . 
February 2; ...... . 
February 27 ...... . 
February 27 ...... . 
Febn,ary 28' ••••••• 
May 3 ............. . 

:\1. S. 
rIo 
do 
do 
flo 

:\1. S. 
do 
rIo 
do 
do 
do 
do 

Brennan .... 

........... , ... 

Breenan .... 

Width. 

-------

Feet. 

..... :ii)6 .... 

41)0 

............ 
504 
453 
367 

516 
500 
500 
482 
460 

503 
510 
510 
510 
510 
51() 
494 

Area of 
section. 

Sq. feet. 

. ........... 
547 

1,3521 
1,352 
1,998 

831 
743 

ffi'21 
4,081 
&,744 
23m 

'660 
645 
674 
739 
700 
695 

4,650 
1,&24 
1,530 
1,012 

860 

2',300 
4,30) 
4,740 
4,130 
4,1~ 
4,000 
1,430 

Mean 
velocity. 

Feet 
per sec. 

. ........... 
2.7'4 
3.H 
3.H 
3.74 

'3.46 
3.21 

2.25 
2.77 
4.34 
3.90 
3.18 
2.93 
3.02 
~.19 

3.13 
3.00 

3.82 
3.52 
3.27 
3.28 
3.24 

Gage 
height. 

Feet. 

2.90 
2.30 
4.07 
4.08 
5.35 
2.85 
2.60 

2.00 
9.30 

12.32 
[;.91 
2.50 
Z.38 
2.45 
2.65 
2.70 
2,.50 

10.37 
4.42 
4.44 
3.23 
2.88 

5.79 
9.85 

10.55 
9.36 
9.45 
9.13 
4.10 

Dis-
charge. 

Sec.,-feet. 

2,522 
1,501 
4,611 
4,007 
7',464 
2,874 
2,384 

1,487 
11,180 
24,910 
9212 
2:009 
1,889 
2,034 
2,355 
2,372 
2',149 

17,770 
5,361 
5,152 
3,324 
2,783 

8,2'40 
16,00:1 
18,600 
15,400 
16,500 
14,900 

4,570 

Note-l\Ieasurements January 31 to February 28, were slightly affected by ice con­
ditions below the gaging sect·ion. 

Di.ocharge measurement8 of Rock River near Rockton, Ill .• under ice 
condition8, 

Date. Hydrog"apher. Width. Area of 
section. 

1908. Feet. 

'Feb. 5 .... G. A. Gra~,. _. ..... 508 

1 No snow. Average thickness of ice 0,8 of a foot. 
February 5. Avprage thilOkness of ice 0,8 of a foot. 
February 7. Average thickness of ice 0.7 of a foot. 
February 11. Average thickness ofice 1.0 of a foot. 
February 12. Ice went out. 

Sq jt, 

1099 

Mean 
, , 

veloc- Gage 
Discharge. 

ity. height. 

Fpet Fpet. Sec.-jt. per sec. wai . . ~1tr. 
1.80 2.85 1,977 
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Monthly discharge of Rock River at Rockton, Illinois. 

Month. 

I Dbcharge in second·feet. Rnn-off. 

Second-feet 
per square 

mile. I Maximum. I Minimum I Mean. in~;;~~~s·1 
--------------------~--- ~~------~------~,--.------

1003. 
July .......................... . 
August 1 and 9>-31 ...•••.••. 
September ................... . 
October .....................•. 
November .................. .. 
December ................... .. 

1904. 

Januaryl .................... . 
Februaryl ................... . 
March' ..................... .. 
April ........................ . 
May .............. : .......... . 
June ........................ .. 
July .......................... . 
August ...................... . 
September ................... . 
October ...................... . 
November ................... . 
December ................... .. 

T'he year .............. . 

1l,9;)() 
.............. 

8,900 
8,900 
3,455 
4,18() 

3,200 
9,270 

<7,100 
:10,640 
6,,008 
3.959 
2'.025 
2',935 
4,940 
5,550 
2·,24~ 
6,955 

27,100 

2,015 
.............. 

3,815 
2,935 
2,015 
2,160 

2,170 
2.470 
4,180 
5,823 
4,16\'1' 
1,535 
1,000 

800 
1,470 
2',098 
1.600 
1,535 

5,5S! 
3,800 
5,578 
4,7'8ti 
2,712 
2,795 

2,747 
4,76.Z 

17,220 
10,810 

5,405 
2,437 
I,m 
1,471 
2,344 
3',058 
1,847 
2,514 

4,682 

1.05 
.56 

1:0.Z 
.00 
.49 
.5.? 

0.514 
.835 

3 . .23 
1.00 
1.01 

.441 

.2'W 

.276 

.425 

.573 

.335 

.472, 

10.37 

0.9'1 
.63 
.91 
.78 
.44 
.45 

0.446 
.774 

2.80 
1.76 

.879 

.395 

.255 

.239 

.381 

.497 

.800 

.409 

.7m 

1 Daily discharges for January, February and March applied as for open channel. 

Estimated monthly discharge of Rock River at Rockton, IZlinois, for 1905. 

Month. 

1905. 
'January .................... .. 
February ................... .. 
March ....................... . 
April ......................... . 
May .......................... . 
June ........................ .. 
July .......................... . 
August ....................... . 
September ................... . 
Octob~r ..................... .. 
November ................... . 
D~ember ................... . 

The year .............. .. 

1006. 
January ..................... . 
F'ebruary .................... . 
March ....................... . 
April ........................ . 
May ......................... .. 
Jllne .................... ~ ..... . 
.Tuly 1-20 .................... .. 
October ...................... . 
November ................... . 
D~ember ................... . 

Discharge in Second·feet. Rnn·off. 

MaXimum./ Minimum. I Mean. Depth in j s~;~~g~f:~: 
inches. mile. 

~------~------~~------~------

5,655 
3,90/; 

22,520 
19 270 
12;270 
7,540 
5,140 
3,280 
4,27'Z 
5,140 
3,020 
5,760 

27,520' 

18,100 
19,000 
20300 
lC,;8DO 

4,840 
3,2SIDI 
3280 
1;020 
4,300 
3,100 

2,775 
2,935 
4,555 
4,74-5 
3,455 
4.940 
2,470 
1,952 
1740 
1'240 
2;OZ;; 
1,740 

1,240 

2,540 
4,® 
5,l!O 
4,96:1 
2,540 
1,740 
1,740 

472 
560 
80'2 

8,716 
3,250 

12,890 
10,050 
6,748 
6,4911 
3,916 
2.538 
2,642, 
2',411 
2,463 
2,7Z;J 

4,00iJ 

9620 
9;700 

Il,EOO 
9,16:1 
3,590 
2,280 
2330 

'641 
1,2>'0 
1,740 

0.696 
.560 

2.412 
1.82 
1.27 
1.18 

.734 

.476 

.480 

.452 

.446 

.511 

11.04 

1.56 
1.59 
1.9 .. 
1.49 

.58! 

.371 

.379 

.104 

.200 

.283 

0.604 
.528 

2.10 
1.6'3 
1.10 
1.05 
0.637 

.413 

.48J 

.392 

.400 

.443 

.811 

1.8) 
1.66 
2,.21 
1.66 

.67 

.4,1 

.28 

.12 

.28 

.33 

Note.-Values are rated as follows: January and lIareh, good; F'ehruary and Octoher, 
approximate; Ap-ril to July, excellent; November and December, fair. Discharge for 
ice periods corr~ted. 
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FA L L OF· THE RIVER. 

The lack of that variation in the bed of the river which char­
acterizes the rivers of Northern 'Wisconsin results in fewer rapids and 
reduced gradient. The average fall of the river between Horicon and 
the state line is only a little over one foot to the mile, the largest con­
centrations being at Hustisford, Watertown, Jefferson, Janesville, 
and Beloit. The j~ollowing table gives the profile of the river in de­
tail : 

Profile ol Rock River from state line to head waters. 

Distance. 

No. Static,n, 
From 

mouth. 

I--

1 Illinois-State lim, ................. .. 
2 Beloit Dam, below dam ............ . 
8 Beloit Dam, aboYf' dam .............. . 
4 Afton ................................... . 
5 Monterey Dam-J'anesville, below 

dam .................................. . 
6 Monterey Dam-;ranesville, above 

dam ................................... . 
Fo-rd D~m-Janes"ille, below dam .. 

8 F'ord Dam-Janes"ille, above dam .. 
9 Catfish River, mouth ................ .. 

10 Indian Ford dam, below dam ...... . 
11 Indian Ford dam, above dam ...... . 
12 Lake Koshkonong-, foot of ....... .. 
13 Lake Koshkonong-, head of ...... .. 
14 Fort Atkinson ...................... .. 
15 .Tefferson Dam, b',low dam .......... . 
1~ Jefferson Dam, above dam .......... . 
17 Lower Watertown Dam, below dam 
18 T,ower Watertown Dam crest. above 

dam .................................. . 
19 Upper Watertown Dam, below dam 
ro Upper Watertown Dam, crest dam 
21 C .. M. & St. P. Ry. Crossing, Q 

II.iles east of Watertown ............ . 
22 I<] Quarter Stake, S. 27, T. ll, N. 

R .• 16 E· .............................. . 

0.0 
0.8 
O.S 

10.8 

15.8 

15.8 
17.8 
17.8 
28.3 
30.0 
30.0 
36.5 
42.5 
48.5 
m.5 
m.5 
71.5 

71.5 
74.0 
74.0 

75.3 

85.8 
~ l\font'h of Wildcat Creek near Hus­

tisford .. , ....... ...... ... ....... ..... . 120. 
2'4 Hustisford Dam, below dam ...... .. 
25 Hustisford Dam, crest dam ........ . 
~ Horicon-Lake St. Bridge .......... .. 
f<i '\fflyville Ry. Hri<lge, E:. Branch .. .. 
28 fheresa Ry. Bri<'lge, E'. Branch .. .. 
~ Chester, West Branch of Rock River 

120.2 
120.2 
loo.!) 

142. 
152. 
144. 

Between 
points. 

0.8 
0.') 

10.n 

5. 

0.0 
2. 
0.0 

10.5 
1.7 
0.0 
6.5 
6.0 
6.0 
8.0 
0.0 

15. 

0.0 
2.5 
0.0 

10.5 

34.2 
0.2 
0.0 
8.8 

13.0 
10. 

[ E:eva tion I 
ahove 

sea level. 

Feet. 

731. 
732. 
74I. 
747. 

752. 

761. 
'762. 

769.5 
m. 
773.5 
778. 
m. 
m. 
w. 
782. 
787. 
797.4 

803.2 
811.1 
8l8.~ 

819.0 

8!6. 
851.5 
Sm.3 
858.5 
000, 

933. 
1'153. 

Defcent between 
points. 

------, 

Total. 
Per 

mile. 

Feet. Feet. 

. ......... .......... 
1.0 1.2 
9. 
6. 0.6 

5. 1.0 

10. 
.1. 0.5 
7.5 
2.5 .25 
1.5 0.9 
4.5 
1.0 0.15 
0.0 
1.0 0.16 
2.0 .25 
5.0 

10.4 .7 

10.& 
2.9 1.1 
7.2' 

.7 .5 

15. 1.5 

12. .4 

5.5 27.1l 

5.8 
1.Z .13 

41.5 3.2' 
33. 3.3 

.......... . ......... 

Authority 1-16 U. S. Engrs.: 17-20, Wis,. Geol. Survey: 21 C., M. & St. P. Ry.: 23--2<.1, 
L. S. Smith. 
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DESCRIPTIOX OF "'ATEI{ POWERS. 

Taking the water powers in the order of their occurrence from the 
source southward. Above Horicon the river divides into. the east 
and west branches. Dams are located at Kekoska and Mayville and, 
until ten years' ago, also at Theresa. On the vVest Branch a dam is 
located at Waupun. These dams are quite fully described in the 
tabulation of t:t;ibutaries. 

H oricon.-The first large power site is located at Horicon but as 
stated above it has not been developed or used since 1868. A dam 200 
feet long would develop a head of 10 feet, besides creating a reservoir 
of over 50 square miles. For economic reasons as explained eJsewhere 
it is extremely unlikely that this power will ever be again developed. 

H ustisford.-Between .Horit:on and Watertown the river has a fall 
of 61 feet. In this section the river runs comparatively close to the 
eastern limit of its valley. But 10 miles above, accumulations of drift 
have turned the river from a southern to a northwestly direction until 
Watertown is reached. The sinuosity of the stream is shown by the 
fact that while the air line distance between Horicon and Water­
toWn is only 20 miles, by river it is 57 miles. The channel is partly 
in the dirft and partly in the rock where it has succeeded in cutting 
through the former. 

At Hustisford, a rough rock and timber dam about 6 feet high and 
200 feet long was constructed as early as 1842 at the head of the first 
limestone rapids. Two mills take their power from this dam by 
means of a race about 1,300 feet lqng located on the. right or west 

. bank, but with unequal heads, because of the rapids in the river be­
low the dam. 

Originally the water power was owned by Fred Dehne and Sons 
but later their mill and the right to use 875 inches of water under 
a 7 foot head was sold to J. F. W. Koch. Another mill was built 
800 feet farther below and the race extended to the new site. In 
August, 1906, when a survey of these powers was made, by the 
writer, the Koch Mill had a head of 7.6 feet and the Dehne,Mill 
10.7 feet. The Koch :Millhad a 40 and a 48 inch Laffel turbine 
used for manufacturing flour and grinding feed. 

The Dehne Mill has three turbines of 30, 40, and 48 inch diametel' 
nIl used to run a flour, saw, planing mill, and cheese box factory. 
This dam backs the water up to Horicon marsh. 
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In case the Horicon ~Iarsh Drainage project is authorized by the 
court, this dam will have to be removed. The dam at present is in 
great need of reconstruction, a large part of the dam having been 
carried !lway by a recent freshet and simply replaced by earth. Be­
tween Hustisford and the railroad crossing near Ixonia the river is 
bordered for a long stretch by low lands and marshes and the total 
fall in this section of 45 miles is only 12 feet. 

Pipersville.-A mile east of Pipersville, however, the vaJley narrows 
to a few rods with steep banks on either side. It seems certain that a 
head of ten or more feet could be cheaply developed at this pointJ 
though considerable flooding might l'esult. 

Watertown Powers.-There are two dams located in the Oity of 
Vvatertown; the l,)wer, a masonry dam, located a few blocks above the 
Ohicago, JVIilwaukee and St. Paul Railtoad bridge and the upper dam, 
one and one~half miles above this. The bed of the river at both dams 
and probably for the entire distance between, is in the Trenton lim~ 
stone. The upper dam, usuaiLly called the "Rough and Ready" dam, is 
built of timber with masonry abutments. It is 250 feet long and de­
velops a head of H feet. One 45 and one 55 inch turbine are installed, 
rated at 225 horse-power.. This power is owned by the Watertown 
Electric Oompany and is used for electric light and power. As' the left 
bank. is low the present head represents the maximum head which can 
be developed. Indeed there have been some complaints of illegal flood­
ing at times of high water. The dam is in a fair state of repair. 
The legislature of 1906-07 granted the owners the right to raise 

the crest of dam 2 feet, provided all payment should be first made 
for all damage so caused. 

The lower dam was reconstructed three or four years ago, the present 
concrete dam rep~acing an old style timber structure. The pres2nt 
dam is 250 feet. long and furnishes a head of. about 10 feet. This 
head cannot be increased as the dam backs the water to the dam above. 
The lower dam furnishes power to four different concerns two on each 
bank. On the right bank are located the Be~hive and Box Factory 
owned by G. B. Lewis Oompany and the Globe :M:illing Oompany 
with installations of two 30 inch and two 40 inch turbines re­
spectively. 

On the left bank are located the R. P. Koenig Oompany flour mill 
and the A. R. Weins Brush Oompany factory with an installation of 

60 inch and 30 inch turbine respectively. • 
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The mills run 18 and the factories 10 hours per day .. T~e owners 
report that for 8 or 9 months in the year the turbines develop their 
full power but that during the remainder of the year steam power 
has to' be to a large extent substituted. }'or this purpose the above 
four mills have the following steam power:- The Globe Milling 
Oompany 200 horse-power; R. P. Koenig Oompany 85 horse-power; 
G. B. Lewis Oompany 225 horse-power, and the A. R. Weins Oom­
pany 25 horse-power. 

The head on the turbines is reported. to vary between 12 and G 
foot. With water to the crest of the dam the head is 10 feet. Oom­
plaints of illegal flooding by this dam have been made since the re­
construction of the dam. 

vVatertown is a growing city of 9,000 inhabitants. It is a trading 
center for a large and rich agricultural region. The city is 011 the 
main line of the Ohicago,Milwaukee and St. Paul Railroad between 
Milwaukee and St. Paul and .also on the Madison branch of the same 
railroad. The city is also served by the Ohicago and North-Western 
Hailroad between Beloit and Green Bay. Between Wate,rtown an:! 
Lake Koshkonong, a distance of 29 miles, the river flows almost due 
south and with reduced windings. The river vari'es in width from' 
150 to 250 feet wide, with banks sloping gently back to a height of 
from 10 to 20 feet. 

The total fall between the foot of the lower Wat'ertown dam and 
Lake Koshkonong is only 18 feet of which only a third is used. 

Boomer" s Dam.-One of the earoly charters foit dams was that 
granted for "Boomer's" dam about O'll.e mile south of Watertown. The 
<fuarter granta the right to a six foot head. At this point the banks 
are fairly high and no serious flooding resulted. The dam was allowed 
to decay many years ago but while standing, the power was used to 
run a small flour mill. Were it not fo:{' the CDSt of maintaining a dam 
here and the great fluctuations in the amount of water, especiailly the 
latter, this power, because of its nearness tD Watertown, would be de­
cidedly valuable. No' tributary of importance joins the river between 
Watertown and Jefferson. 

,Jefferson Dam.--This dam was built about 1842. by logs framed to­
gether with a ruQble stone filling about 50 f~t in width. The east end 
has a masonry wall 75 feet long and a little higher than the highest 
stage ",i the river. Adjoining this wall is a sluice gate 30 feet long, and 
then a crest of 150 feet longer. The head on the dam varies between 4 
and 6 feet with an average of 41f2. The power is used for running two 
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mills, the Jefferson Flouring J\{ills owned by David Johnson and the 
Jefferson Woo,len Mill owned by :Mr. Stoppenbach, the former own­
ingfive-eighths and the latter three-eighths of the flowage. Both mills 
are located on the right (\vest) bank, the woolen mill taking water 
direct from the dam while the flour mills are located on a mill race 
about 500 feet long. The flour mill has an installation of four 56 
inch turbines rated at 160 horse-power, and the woolen mill two 56 
inch turbines, rated at 80 horse-power. The tota~ actual ihorse"power 
utilized is reported to be 150 for 10 hours per day which is obtained 
throughout the year, except for a few days in the spring when pye­
vl2nted by back water. 

The charter al:.thorizes a head of 4 feet above high water so that it 
would seeIIi possible to increase the present head by about 3 feet. 

About 1,000 feet below this dam the Orawfish River joins the Rock 
River from the west increasing the tributary drainage area from 
1,100 to 1,890 square miles. Below the junction the river banks are 
lower. This compelled the building of the dam above the mouth in 
order not to overflow too much land. 

The river falls only 3 feet between the foot of Jefferson dam and 
. I,ake Koshkonong and flows through a wide, and, for much of the 
way, a marsh bordered valley. At Fort Atkinson, 8 miles below J ef­
ferson, Bark River enters }from the east increasing the drainage 
area from 1,920 to 2,250 square miks. 

Between the foot of Lake Koshkonong and the mouth of the Oat­
fish or Yahara Hiver, Rock River breaks through the Kettle Range 
but not without increasing its gradient. The total fall from Lake 
Koshkonong to the state line a distance of 36.5 miles is 48 feet, 34 
feet of which has been developed by four dams. The entire length is 
characterized by moderately high banks and the absence of marshes. 

Indi(ln Ford D(lm.-This dam is located about six miles below the 
foot of Lake Koshkonong and until 1905 was used principally to 

control the flow in the interests of the water powers below 
Rockton. The pondage proving inadequate to the demands made 
upon it by the lower mill owners, the property was sold to Mr. Pliny 
N orcr08S, the present owner. The head varies between 6.5 to 4 feet 
with an average of 6 feet. Part of the power is used to run a flour 
mill at the dam. This power is conducted electrically to Janesville and 
used to augment the city electric plant. Three 48 inch turbines are in­
stalled llsed with full gate at night, and from 1,4 to 1f2 opening during 
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I 

Fig. 16.-Location of Janesville dams. 
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the day. Attention has been called elsewhere to the fact that this dam 
could be raised much higher, except for the flooding that would result 
around the shores of Lake Koshkonong and above. Even a raise of a 
few feet would greatly assist the water-powers below in increasing the 
pond age for use in time of low water, 

Janesville Powers.-Janesville, a cityof nearly 14,000 population, 
is the natural trac.ing center of Rock County. The city enjoys excep­
tional railroad facilities. Both the Chicago, Milwaukee and St. Paul 
and the Chicago and N ortJiwestern Railroads have north and south as 
well as east and west lines intersecting at Janesville. Fig. 16 shows 
clearly the location of the Janesville dams. 

Rock River makes an abrupt turn in the city of Janesville from a 
s~mth-easterly to a due west direction. In the ,accompanying map it 
will be seen that there are two dams; one near the heart 0:£ the city 
and the other about one and one-half miles below, near the limit of the 
city. The upper dam, known as Ford's dam, has a head of 8 feet 
and is shown in Plate LI. 

When the OTiginal improvements were made at the upper or Ford 
dam, the power ,,'as estimated to be 13,309 "inches" of water under 
head of t feet, which was the original height of the dam. ,There have 
been a number o:f changes in ownership during r~ent years due to 
a concentration of same in the Janesville Electric Company but at 
present the water at Ford's dam in Janesville is owned as follows: 

Firat Wa/4'r .......... ............ Janesville Ele.tric Co ................. : ....... .. 
H. & V. P. Richardson ........................ .. 
Blod~ett Milling Co ............................ . 

Second Water .................... H. & V. J? Richardson ...................... .. 
Third Water .. ...... .. ....... Janesville Electric Co ........................ .. 
Jt'ourth Water.... .. ............ Janesville Sash and Door Co ................. .. 
Fifth Water ..................... Blodgett Milling Co..... .. .. .. .. .. .. . .... .. .. .. 
Sixlh Water ...................... Janesville Electric Co ......................... .. 
Seventh Water................... Janesville BIl'ctric Co ......................... .. 
Eight Water .................... Janesville Electric Co ........................ .. 
Ninth Waler ................. .... Janesville Blectric Co ........................ . 
Tmth Water .............. ........ Janesville Elcctric Co ......................... .. 
Eleventh W.ter .............. .... H. & V. P. Richardson ..................... .. 

J ane.ville Electric Co.... . .. .. ... .. .... ' ...... .. 
Twelfth Water ..... .. ... . .... .... Blodgett Milling Co ............................. . 

Janesville Electric Co... . ................... . 
Thirteenth Water ......... .. : ..... Janesville Blectric Co .... , ................... .. 
Fourteenth Water ............. .... Janesville Blectric Co ........................ .. 
Fifteenth Water . ............... Jllnesvill& Electric Co ......................... .. 
Slxte~nth Water............. .. Janesville Sash & Door Co ................... . 

Janesville Blectric Co ........................ .. 
Seventeenth Water ... ......... Janesville Electric Co ......... : ...... .. 

500 sq. in. of water h~longing to Thomas Tllppin has lapsed. 

4,100 
400 
200 
200 
550 
209 

1,000 
500 
50 

7(() 

350 
400 
200 

sq. in. 
" " 

66%" " 
500 
166%" " 

1,333%" " 
100 
3376" " 

250 ,. " 

8376 " " 
1,599"" " 
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High water. H ead, 8 feet . 

FORDS DAM . ROCK RIVER AT JANES VILLE. 
Low water. 
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This measurement is in square inches of water under a 4 ft. head 
and is reduced to the amount of water to give the same power under 

a 7 ft. head, for the actual measurement. One square inch of water 
under the 4 ft. head is figured as equal to 6.68 cu. ft. of water per 
minute. 

Engineers familiar with the river state that the normal flow of 8 
months of the year is 750 second feet and that the ordinary low water 
flow is only 200 second feet. An explanation for so small a mini­
mum flow is, that this is due to the fact that the river is flowing be­
low Indian Ford in an old filled valley, the gravel having been found 
to extend to a depth of 300 feet. It seems reasonable to suppose that a 
large proportion of the total waters discharged are found in this under 
flow, and that the apparent river flow suffers most of the fluctuations 
folIc-wing precipitation thus causing an increas'2d ratio between the 
waters discharged by the river in the high and low water months of 
each year. 

It will be noted that the ownership orf the water power is in the 
hands of four companies, two of which,the Janesville Electric Com­
pany and- the New Doty Manufacturing Company, are located at the 
dam on the right and left banks respectively. The remaining water 

power llsers, the J effris Company and the Blodgett Milling Company" 
are located on a race about 1,500 feet long adj acent to the right (west) 
bank of the river. These plants will now be brie'fly described:-

,The Janesville Electric p~ant was fully cl.escribed in an article pre­
pared by Professor D. C. Jackson and published in the August num­
ber (Jf 1he Ele(~jric Age 1906. The following is largely condensed 
froIn 1his artic~e, l~1thongh a personal examination of this dam was 
made. 

The Janesville E'ectric Oompany secured the greater part of the 
watm rights at the Ford dam by purchasing a cotton factory, which 
was torn down and the present substantial plant with its re-enforced 
concrote penswcks was completed in 1906. The water wheel equip­
ment consists of 4 new wheels rated at 148 horse-power each, and 2 
01d wheels rated at 100 horse-power each. The four are arranged to 
drive upon a main horizontal shaft while the two drive an independ­
ent shaft. 

The same company owns power plants a1so at the Monterey and 
:Fulton dams. 
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'Tle .~ew Doty Manufacturing Company have one 50 inch turoin& 
ratea at 56 horse-power used to run a Machine Shop and Foundry. 
~J:he company has no- auxiliary steam power. A statement of its 
wa~er rights will be found elsewhere. 

The Blodgett Milling Company have three old style 60 inch tur­
bines rated at 296 horse-powed' but whose actual horse-power as em­
ployed is about 6f, horse-power used in the milling of rye and buck­
wheat flour. The mill runs 24 hours per day. The Company have 
one steam engine of 100 and one of 150 horse-power. 

The J effris Company manufacture sash doors and interior finish­
ings and for this purpose have one 48 inch turbine rated at 88 horse­
power as well as Qne steam engine of 40 horse-power. The Millform~ 
erly ran ten hours daily, at the present time it is idle. A statement 
of the water righh of this company appears elsewhere. 

Monterey Dam.-This dam is located in the southern part of 
Janesville near Center Street. Two views of the dam are shown in 
Plate LI1. It is chiefly of timber construction, extending under 
Center Street from the left bank and then continuing down stream; 
connecting with the side of the mill race. The latter is nearly a half 
mile long. Wihile the head at the dam is only 6 feet, at the end of the 
race it is about 9% feet. The [eft bank is steep and blufiy, while the 
right bank stretches away in a broad flat, affording fine opportunities 
for utilizing the power. There has been a good deal of litigation in 

I 

the past in conneetion with the ownership of the power. At present 
the water at Monterey plant is owned as follows :_1 

I Water rights I Square inches • of water. 

--~------------------

Owners. 

Janesville Woolen Mills ............................................. . First. .... ..•. 775 
Janesville Electric Company ......................... , ....... : ... . Second.. .•... 725 
Janesville Woolen Mills... . ...•......•.............................. Third 200 
Bower City Light and Power Company. .... ...• .... .... .. . ...... . Fourth... .... 400 
Janesville Woolen Mills ................ .' ........................... . Fifth. ...• .... 425 
Janesville Electric Company ....................................... . Sixth ........ 450 
Chicago and Northwestern Railroad Compan; .............•.•...... Seventh.. .. . . 200 
J ane.Bville Electric Company ....................................... .. Eighth..... .. 4,504 
Bower City Light and Powt'r Company .......................... . Ninth .... •••. 200 
Janesville Woolen Mills.; ..... : .......................... : ....... .. Tenth .... .... 600 
Bower City Light and Power Company ............................ .. Eleventh ~.... 200 
Janesville Electric Company .................... ' .................... .. Twelfth.. .... 200 
J.anesville Electric Co. own all of the residue of said water power. 

1 Authority is William B. Jackson, M. E 
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. These square inches are figured on the basis of water under a head 
of 4 feet. It will be seen that the power is in the hands of practically 
three concerns, but only two of them are now using their power. 

Janesville Woolen Mills are located near the upper end of the mill 
race. The actual power used is about 45 horse-power but the nominal 
power is much more. The turbine equipment is old and out of date. 

The J anesvilIe Electric Company have one of their three power 
plants located at the lower end of the race where they have installed 
throo 66 inch turbines and one 40 inch turbine rated under a 9 foot 
head at 350 horse-power, formerly used in a cotton mill at this point. 
The company are making extensive improvements at the present time 
and w:ill soon have installed two new 250 horse-power turbines with 
concrete penstocks; and a plant otherwise; modernized so that the full 
power may be economically utilized. This company also have a 35(} 
horse-power Corliss engine as reserve power. 

A fair amount of storage is created both by this dam and the Ford 
dam above, so that advantageous use may be made of the water for 
the variable loads of the lighting company. 

Beloit Powers.-Beloit is Bituated just north of the Illinois line. It 
is a city of over 11,000 population, and is the chief manufacturing 
center of th~ Rock River valley, a condition .due in no small measure 
to the possession of the best single water power on the river. The city 
has excellent shipping facilities, being .,erved by both the Chicago, Mil­
waukee and St,. Paul and the Chicago and N orth-W estern Railroads. 

The city is built on both sides of the river, but the larger number 
of factories are located on the right or west bank, a fact due to the 
tqpogl'aphy. The water power situation can be best understood from 
the ma;p shown in figure 17. 

The Jam extends straight across the river one block below GranJ 
A ve. The dam was originally constructed in 1842, of riprap, with 
a wooden apron on the lower side for a distance of 250 foot from the 
east bank and ccmnected with an embankment projecting from the op­
posite bank. The high water of 1881 washed away the embankment 
and 30 feet of the dam proper. It has been rebuilt several times, the 
last time in 1903, when by use of a reinforced concrete core 290 foot 
long the dam has been rendered very seeure. ,The dam rests upon 
gravel, which is here 300 foot deep, so that, as in the case of J anes-' 
ville dam, the loss of water due to seepage must be very large. 'This 

20 
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,:: 

II 
Fig. 17.-Map of Beloit water powers. 
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fact may explain in part at least the extremely small amount of low 
water discharge. 'The drainage area above Beloit is 3,500 square 
miles which should produce a low water flow of not less than 700 sec­
ond feet. No long time records of the discharge of this rivl'lr have 
been made, but competent engineers, who are familiar with the river, 
state tbtt the low water flow is but little over 200 second feet. 

The causes for so small a minimum flow have been the subject of 
an investigati:m by the United States Bureau of Forestry! to which 
the reader is referred for a more complete discussion than the limits 
of this report make possible. 

All the power is owned by the manufacturers who form a chartered 
company and all expenses incurred for repairs are assessed upon the 
members in proportion to the interest held by them. 

As in the case of the Janesville dam, the first dam was built with 
a head of 4 feet and the power developed was estimated as 13,333 
"inches" of water under a 4 foot head. The charter of the company 
authorized a head of 8 feet and this is the head now normally devel­
oped. Back water very rarely interferes with the head. 

Under the old system of estimating the power on the basis of 
. 13,333 "inches" of water, the mills were drawing more than their 

just proportion of water, because they took it under a head of '7 
feet instead of 4 feet. On this account the power was divided into 
800 "shares", each share being equivalent to 16 2-3 inches of wat,~r 
under a head of 4 feet. 'These shares were distributed among the 
members in prDiportion to the number of "inches" held by each under 
the old contract. Now one share means one eight-hundredth. of the 
flow of the river. 'There were some who held "preferred claims," 
but these being in part relinquished; and in part b?ught off, all the 
powers were placed on an equal foo.ting. 

1 See Bulletin 44, Bureau of Forestry, by G. F. Schwarz. 
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There have been many shifts or sales of the water rights in the 
past twenty years but at present (1906) the ownership is as follows :--

'" P.=u .""Mourn, Comp." ........... ' ...... ' .... , .. , , .. , .. ,I 
Inches. Shares. 

3,Il00 234 
2. Beloit. Electric Company ......................................... .. 3,333~ 200 
3. Beloit Water Works .............................................. .. 2,100 126 
4. BerlinMachineWorks .......................................... . 940 56 
5. C. O. Warner, Plaining ................................ , .......... .. 200 12 
6. R. J. Dowd Knife Works ....................................... . 983~ 59 
~. N. B. Gaston & Sons, Scales ...... 00 ............................. .. 383~ 23 
8. Julius Flint, Star Flour Mill .................................... . 500 30 
9. C. H. Beasley & Company, Machine Shop ..................... . 500 30 

10. Beloit Iron Works, Machine Shop .......................... 00 ... .. 500 30 
----- ----

Total.. .. . .. ............. . . . .. . .. .. .... .. ................... .. 13,340 800 

The first two companies take their power directly from the pond, 
but the remaining firms are located on the race and are shown on the 
map. 

TRIBUTARIES OF THE ROCK RIVER. 

For a river of its size, the tributaries of Rock River are of much 
less importance than would be expected. Their gradient, except in 
their extreme upper headwaters, is but little more than the parent 
river. vVith few exceptions, the dams have very moderate heads. In 
many cases, the dams ha~e been abandoned because of the greater value' 
of the submerged land for farms. 

OCONOM-OWOC RIVER. 

This is the first tributary of much size. It rises in Friel:l Lake at 
an elevatiOill of about 950 feet above the sea. After a course of 30 
miles, in which it traverses five of the larger lakes in Waukesha 
County and falls 120 fee,t, it joins Rock River about seven miles 
southeast of Watertown. In the lower ten miles of its length, it"! 
:fall is only 20 :feet. No dams are located in this part of the river. 
The following table gives the profile of the river in some detail, while 
a tabulated statement of the developed water powers may be found 
on page 31-7. 
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Profile of Oconomowoc River. 

Distance. Elevation 
above 

Descent Between 
Points. I Station. 

N°'I~_ month. points. I 
From \' Between sea leveL 

I~iles. Miles. \ -F-e-e-t.-'r 

Total. I Per mile. 

Feet. J Feet. 

1 t'()urce, Fries Lake......... .... 0.0 ........... . 
2 Monchess ......................... 5.5 5.5 
3 ~orth Lake ...................... 9. 3.5 
4 Outlet Lake Okauchee.......... 11.7 2.7 
5 Outlet Lake Okn:Ichee Tail Race ....................... . 
6 Oconomowoc LOlke, Inlet....... 15. 3.3 
7 Oconomowoc Lake, Outlet..... 16. 1. 
8 l!'owler Lake ..................... 18. 2. 
9 Lac La Belle, Inlet ............. . 

10 Lac La Belle, Outlet .......... .. 
11 Mouth ........................... . 

18.2 
20. 
30. 

0.2 
1.8 

10. 

950·::j::: .... · .... v· .......... .. 

9'40. 10. 1.9 
89'7. 43. 12.3 
Bffi.7 16.3 6. 

870. 
861. 
861. 
800.4 
852. 
852'. 
830. ::j: 

10.7 
9. 
O. 

0.6 ' 
11.4 
O. 

22. 

. ........... 
2.7 
O. 

0.3 

42. 
O. 
2.2 

Authority: 1 and 2., United States Geological Suryey topographic map. 3~1(), leyels 
run by L. S. Smith in 18~'8 for the Wisconsin Geological Suney. 

CRAWFISH RIVER. 

Crawfish River has a drainage area of 790 square miles, located 
in the Northwestern part of the Rock River valley. For practically 
its entire length of 60 miles, it flows through a rich agricultural 
country with low banks and many marshes. Its total drainage area 
is 800 "quare miles. 

At present, the only dams are located at Columbus and Danville. 
The tributaries of this river are more importa~t power. producers 
thfln the main river, especially Reaver Dam River. 

This river rises in :Fox Lake, near the northwest corner of Dodge 
County, at an elevation of 895 feet above the sea. It joins the 
Crawfish River at Mud Lake, near the southwest corner of same 
county. Its total length is 35 miles, including 8.2 miles between 
the outlet and inlet of Beaver Dam Lake. Between the water sur­
face of Fox Lake and the river at the Chicago, Milwaukee and St. 
Paul Railway crossing, southeast of Reese,ille, the river falls 112 
feet, an average of 3.6 feet per mile. 

The total drainage area above its mouth is approximately 310 
square miles. Fox and Beaver Dam Lakes are really mill dams and 
cover approximately 12 square miles. They greatly assist the water 
power by storing up the storm waters. 
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The following profile was prepared froni an accurate survey of 
the river between Fox Lake and Leipsic. 

No. 

1 
2 
3 
4 

5 

6 

7 
8 

9 
10 
11 
12 
13 

14 

15 

Profile of Beaver Dam River. 

Station. 

Source in Fox Lake ............. 
Fox Lake dam; crest. ........... 
Fox Lake dam; foot. ........... 
Beaver Dam, Inlet .............. 
Cotton Mill, Outlet of Lake; 

crest of dam ....•.............. 
Cofton Mill, Outlet of Lake; 

below dam ..................... 
Upper Woolen Mill, ab''Ve dam 
Upper Woolen Mill, beiow dam 
Lower Woolen Mill, above dam 
Lower Woolen Mill, below dam 
Leipsic Dam, above dam ........ 
Leipsic Dam, below dam ....... 
One half mile below Leipsic 

Dam ............................. 
C., M. & St. P. crossing, 

Reeseville ....................... 
Mouth of River ................. 

Distance. 

From 
source 

Miles. 
0.0 
1.5 

............ 
3.7 

11.9 

11.9 
12.2 
12.2 
12.6 
12.6 
15.3 
15.3 

15.8 

31.3 
35.3 

Between 
points. 

Miles. 
............ 

1.5 
............ 

2.2 

8.2 

I:::::::::~:: 
.4 

............ 
2.7 

............. 

.S 

15.5 
4 • 

Eleva­
ation 
above 

sea level. 

Feet. 
895 . 
895. 
883 • 
S73. 

873. 

8163.6 
8163 .5 
852.4 
852.3 
844 • 
826.6 
920.G 

812.5 

788 . 

............ 

Descent between 
stations. 

Total. Per mile. 

Feet. Feet. 
. ........... ............ 

0.0 0.0 
12.0 . ........... 
10.0 4.6 

0.0 0.0 

9.3 ............ 
.1 0.3 

11.1 ............. 
.1 0.25 

8.3 . ........... 
17.4 6.4 

G • . ........... 

8.1 16.2 

29.5 1.9 
-........... . ........... 

Authority: Levels run by Cooperation State and Federal Survey in 1900, except No. 
14. T'he datum is that furnished by the C., M. & St. P. Ry. . 

Fox Lake Power.-Between Fox and Beaver Dam Lakes there is 
a fall of 22 feet, 12 feet of which is developed by a dam 175 feet long, 
located in the city of Fox Lake, and 1.5 miles from the lake. The 
water in the pond is practically the same elevation as Fox Lake. 

,The head varies from 13.2 feet in spring to 11.5 feet in the fall. 
One 26 inch and one 24 inch turbine are installed, rateCl at 100 h. p. 
under a 12 foot head and used to run a grist and flour mill. The 
actual power developed is stated by the ow'ners to be 50 h. p. 

On the right bank and below the dam is located a stone monument 
set some 40 years ago to limit the legal head. Its elevation is 795.1 
feet. Between the foot of this dam and Beaver Dam Lake, there i3 
a fall of 10 feet, but a good dam site is lacking because of low banks. 

BEAVER DAM POWERS. 

Three dams, with an aggregate head of 29 feet, are located in the 
city of Beaver Dam, furnishing power to one' cotton and two woolen 
mills. 
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The Beaver Dam Cotton Mill dam is located at the immediate out­
let of the lake near the junction of Mill and Madison Streets. Its 
length is 330 feet, including the dyke and spillway. The lawful 
head is 101j2 feet, but it varies from 10.7 feet in spring to 8.7 feet 
in the fall. On September 25, 1906, the head was 9.4 feet. Beaver 
Dam Lake is an artificial lake of about eight square miles area made 
by the cotton mill darn. The dam was originally constructed of rub­
ble masonry, the walls having a thickness of about four and one-half 
feet. In 1878 it was rebuilt of ashlar masonry in a very stable way. 
Previous to 1882, the water power was used to run a flour mill. The 
present cotton mill was constructed in 1883. The president of the 
BE'aver Dam Cotton Mill is Mr. E. C. 1IcFetridge. 

The installation consists of three 44 inch Victor turbines. ,The 
company report an actual power of 150 h. p. Steam power is also 
used to the extent of 200 h. p. The company has kept a record of 
the height of water in the raCe since 1894. 

Upper Woolen Mill.-One quarter of a mile below the cotton mill 
is located the upper woolen mill dam. This dam is 160 feet long 
and is built of 10x12 inch timbers. The head varies between 10 and 
11.5 feet, but on September 25, 1906, was 11.1 feet. 

Formerly three 45 inch, turbines were installed, but since 1894, 
only one rated at full gate at 150 h. p. has been used. The own81:S 
state that this turbine actually delivers only 95 h. p. This woolen 
mill is run entirely by water power. The president of the company 
is Mr. lL A. Jacobs. 

Previous to 1898, a grist mill was also run by water from this 
dam, using a 60 inch turbine under a 10 foot head. This mill is 
now using only steam power. 

Lower Wool'en Mill.-The third dam is located 2,300 feet below 
the one just described, owned by the Beaver Dam Woolen Mills Com­
pany, of which E. C. McFetridge is president and John T. Smith is 
treasurer. The woolen mill is located about 450 feet below the dam 
on a mill race about 1,000 feet long. This dam -is about 400 feet 
long and 8 feet high. 

The head varies between six and ten feet but is usually eight to 
nine and a half feet. At the time of the survey the head was 8.3 
feet. One 60 inch turbine, rated at 103 h. p. is installed, but the 
actual developed power is given as 50 h. p. The company have also 
one 90 h. p. steam boiler. The mill runs ten hours per 'day. 
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.Between the foot of the lower Woolen mill at Beave~r Dam and the 
Leipsic dam, a distance of two and threecfourths miles, the river ha3 
a fall of 17.4 feet. Formerly the greater part of this fall was 
utilized by two dams, but at present the dams ha,:e been allowed to 
go to ruin. 

Leipsic Dam.-This dam is owned by A. N. Grant. The head on 
the dam varies between 4.5 and 7.75 feet, but at the time of this sur­
vey it was six feet. One 40 and one' 35-inch turbines ara installed, 
rated at 83 h. p.; but reported to actually develop at usual gate open­
ing only 40 h. p. This power is used to run a grist I;nill. 

In the 16 miles of river between Leipsic and the Chicago, Milwau­
kee and St. Paul Railway crossing south of Reeseville, the river has 
a fall of 37.6 feet, the greater part of w'hich is located between 
Leipsic and Lowell. . 

One abandoned dam site is located in the southeast quarter of 
Section nineteen, Township eleven North, Range 'fourteen East, at a 
point only 3,000 feet below the Leipsic dam. There is a fall of 8.1 
feet in this distance. It seems probable that an additional dam 
could be constructed between Leipsic and Lowell. 

Lowell Dam.--At this dam one turbine rated at 50 h. p., uncleI' a 
head of 111j2 feet has been installed and is psed to run the Enterprise 
Roller lIElls. The owner, Mr. George O. Pease, reports that for every 
day in the year he has not less than three times as much water as he 
can use. 

This is the last dflm on this river. 

BARK RIVER. 

·Bark HiveI' rises in the southern part of 'Vashington Cmmty ina 
small lake of same name. Its drainage area is 460 square miles. 
After a very circuitous course of 50 miles, it joins Rock River at 
Ft. Atkinson. Bark and Oconomowoc Rivers flow practically 
parallel to each other and only two to five miles apart for the upper 
half of their length. This river has a total faU of 190 feet or, 3.8 
feet per mile, 100 feet of which is found in the 20 miles above 
Crooked I~ake. Like the Oconomowoc, Bark Hi vel' drains eight or 
more large lakes, four of which are simply expansions of the river. 
The following table gives a profile of the river, while the table on 
page 317 contains a statement of the powe,l'S located on the river. 



No. 

2 
.3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

1:) 

• 
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Profile of Bark River. 

Station. 

Source in Bark I ... ake .. , ........ 
'One mile above Merton ........ 
Merton ......................... -. 

Hartland, above dam ........... 
Hartland, below dam ........... 
Lake Nagawicka ................ 
Delafield, above dam ........... 
Delafield, below clam ............ 
Lower Dam; above .............. 
Low!'r DaIn; below .............. 
Upper Nehmabin Lake ......... 
Crooked Lake ................... 
Utica .............................. 
Two miles west of Dousman. 

C. M. & St. P .................. 
Mouth of River ................. 

Descent Between 
Points. Distance. I Elevation II 

________ "bove ___ -,-_ 

.:o~~. I' ~h:~~~ I ,ea level; \_p_e_r_m_i_le_. _T_o_t_al_._ 

Mi es. Miles. Feet. Feet. Feet. 

0.0 

8.0 8.0 

9 .. 0 1.0 
13.0 4 .. 0 
13.2 0.2 
16.(1 2.8 
18.1' 2.0 
lS.L ........... 
19.0 1.0 
19.0 

19.5 0.5 
20.4 0.9 
23.9 3.:; 

~.O 2'.1 
50.0 24.0 

970. :+ .......... .. 
948. 22.0 
940 . 28.0 

............ ............ 
900. ............ 
890. 10.0 
889.7 .3 
832.7 7. 
8Sl. =1= 1.7 
870.5=1= 10.5 
869. 1.5 
867.6 1.4 
Be51. 16.6 

844. 7.0 

780. 64. 

2.7 
8.0 

............ 

............ 
3.5 
1.5 

............ 
1.7 

............ 
3. 
1.5 
4.9 

3.4 
2.6 

Authority: 1-3, United States Geological Survey, Topographic Map: 5 and 13. Rail" 
Toad Elevations; Remainder, 'Wisconsin Geological Survey. Levels run by L. S. Smith 
in 1898. 

OA'I.'FISH RIVER. 

The Indian name for this river is Yahara. The rIver rIses a few 
miles north of :Madison on the divide between the Rock and Wis­
consin Rivers. The river has a total drainage area of 530 square 
miles and a length of about 40 miles. In the upper half oiits course, 
t.he river expands into four large lakes whose total area is about 60 
square miles. These lakes have a decided steadying effect upon its 
flow, adding greatly to the value of the water power below. Betw~en 
Lake :Mendota, or Fourth J"ake, and the mouth of the Oatfish, the 
river has a fall of 78 feet, 71 feet of which is concentrated. in the 
lower 20 miles of its length. In this distance, there are four dams 
with a total head of 48 feet. 
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A fairly comple1:€ profile of the river is shown III the following 
table: 

Profile ot Catfish R4ver. 

Distance. 

No. Station. 
Eleva· 
tion 

above 

Descent between 
points. 

_rn_F_~~_~_h_. _1_B_p':,_tiw_n~_:_~ sea level. I Total. Per mile. 

Miles. Miles. I Feet. F~et. Feet. 

1 Mouth of river .................. . 0.0 ........... . 772. . ............. ............ 
2 1!'ulton, below dam.............. 1.5 1.5 77'2.5 22. 1.2 
3 Fulton, above dam .................................... .. 7818.9 16.4 ............ ' 
4 Stebbenville ...................... 6.5 5. 801. 12.1 2.4 
5 Dunkirk: 

Tail race ............................................. . 818.5 17.5 4,,4 
Crest of dam.... .............. 10.5 4. 830.6 12.1 ............ -

6 Stoughton, below dam......... 14.5 3.b 830.8 0.2 ............ 
7 Stoughton, above dam ................................ .. 840.4 9.6 ........... .-
8 Lake Kegonsa, outlet........... 19.5 5. 843. 2.6 0.5 
9 Lake Kegonsa, inlet............. 22. 2.5 843. 0.0 0.0 

10 Lake Waubesa, outlet.......... 26.1 3.1 844. 1.0 O.S 
11 Lake Waubesa, inlet............ 27.1 2. 844. 0.0 0.0 
12 I·ake Monona, outlet............ 28.5 1.4 845. 1.0 0.7 
13 Lake Monona, inlet....... ...... 31.5 3. 845. 0.0 0.0 
14 Lake Mendota, outlet........... 32.5 1. 849. 4.0 4.0 
15 Lake Mendota, inlet............ 36. 3.5 849. 0.0 0.0 

Authority: 1, United States Engineers. 2-7, surveyed by E. Hain, based on Chicago, 
Milwaukee and St. Paul Railway datum. 8-15, United States Geological Survey Topo- • 
graphic map. 

WATER POWERS • 

. Fulton.-The first dam is located at Fulton, about one mile above­
the mouth of the river, and owned by the Janesville Electric Oompany. 
The company have installed three 39 inch turbines under a head of. 
16.5 feet and rated at 250 h. p., with a 150 K. W. three-phase gen­
erator. This power is used by the company to help out on the peak 
loads of the company's plant at Janesville and runs on an average 18 
hours per day. .A small generator is also installed in this power house 
for the purpose of assisting in the lighting of the city of Edgerton. 

Stebbinsville.-The second dam was located at Stebbinsville, about 
six miles by river above Fulton. This property is owned by S. P. 
Stebbins and Mrs. Wm. I. Tilley. The dam formerly developed a 
head of about nine feet, but the oon1:€r one-third was carried away by a 
freshet in 1904 and has not _been rebuilt. The power was formerly 
used to run a flour and grist mill with three run of stone. 

Dunkirk.-Four miles, by river, above StebbinsviUe is located the 
next dam at the village of Dunkirk. Five turbines are here installed 
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under an average head of 11.6 feet, rated at 290 h. p. The wheeJs are 
of old style and probably do not de\'elop more than 200 actual horse 
power. The owners of this power, Lynn Brothers, have leased same 
for ten years to the city of Stoughton for the purpose of lighting 
the city. A steam turbine of 150 h. p. is in use for this purpose 
also when the water power is not in use. The city of Stoughton has 
an option to purchase the power plant for $10,000 at the completion 
of its lease. 

Stoughton.-The last dam is located in the city of Stoughton and 
is owned by C. L. Dearborn. Three turbines are installed under an 
average head of nine feet and used to run the Stoughton Flour mill. 
The mill runs 10 ihours per day and has no steam power. 

Madison.-One of the earliest powers to be developed in this region 
was the power at the outlet of Fourth Lake or Lake Mendota. For 
many years, a dam at this point developed a head of five feet and was 
used to operate a flour mil' In 1898 the city of Madison purchased 
the flooding privlege, intendilig to use the power for a sewerage pump­
ing plant. This, however, has never been done. The city engineer 
uses the dam to regulate the stage of water in lakes Monona and 
J\,fendota, the water being drawn down in the fall and winter so as 
to store up the excess water of spring. A concrete k·~ has been in­
stalled at the dam site so as to allow the passage of boats between the 
adj acent lakes. 

In addition to the above, small grist mills are located as f911ows: 

Location. Stream. Owner. Head. Purpose. 

--
Head. 

Sec. r. T. 8, R. 10 E .... : .. , Token Creek ..... Chas. Elies .......... n Grist mill. 
Token Creek ..... Wm. Zish .... 7 Grist mill. 

Rockdale .......•....••. Koshkononll Cr'k Rockdale Rolle~ li:"i',i 9 Grist mill. 
Waunakee ..... " .• . ...•. Spring Creek ..... W. H. Hodge .. '" 14 Grist mill. 

-

CATFISH RIVER AT }'fADISON, WIS. 

This station was established December 18, 1902, by L. R. Stock­
man. . The gage is located on the lower side of the Main Street 
Bridge. An additional gage was maintained a few blocks away at 
the outlet of Lake Mendota, in order to keep a record of its watler 
surface. Both gages are plain staffs, graduated to feet and tenths. 
That on the bridge Was nailed. to the middle pier. Both gages were 
rE'ad once daily by James Mackin. The channel is straight both 
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above and below the station for over 1,000 feet; it has a width of 
55 feet and does not overflow. The flow is sluggish and is affected by 
back water from'Lake Monona. 

Bench mark No.1, elevation assumed 1,000 feet, is the water table 
at the northwest corner of Williamson and 'Vater Streets. Bench mark 
No.2, elevation 1,004.46 feet, -water table at the west corner of Haus­
mann's malt house. The 17-foot mark on gage at Main Street 
Bridge has an elevation of 992.15 feet. The 16-foot mark on gage 
in Lake Mendota has an elevation of 997.27 feet, or 7.19 feet below 
bench mark No.2. The 16-foot mark at the dam is 6.12 feet above 
the l6-foot mark of J\1:ain street gage. 

This station was discontinued August 4, 1903. 

Discharge meaS1trements of Catfish River at Madison, Wis., in 1903. 

Date. Hydro;rapher. Ga<re 
height. Di.cbarge. 

-------·-----·1----------1-----1-----
Second·feet. 

January 8 .... ...................... L. L. Rtockman ............. 1 
Feet. 

14.20 
14.10 
13.95 
1~.00 
14.85 
1<\.05 

a53 
6() 
58 

197 
174 
35 

January 27 ................................... do .................. . 
February 23 ................................. d" .................. . 
March 30 .............................. ........ (10 .................. . 
April 18 ...................................... do ................... . 
July 21 ............................... E. E. Murphy ...... .. 

aPartly frozeu. 

Mean daily gage height, in feet, of Catfish River at Madison, Wis., for 1902. 

Day. 

18 " ...... , .... " ... 
19 .................. -.... . 
20 ...................... . 
21 ....................... . 
22 ..................... .. 

Dec. 

13.9 
13.9 
139 
13.9 
13.9 

Day. Dec. Day. 

------------1----------

23....................... 14.00 23 ... " .. " ........... .. 
23 ....................... 14.10 29, .................... . 
25 ................... ".. 14.10 30 .................. . 
26.............. ....... 11.30 31. .. 
26. ...... ........ .... .... 14.60 

Dec. 

14.30 
14.30 
14.30 
14.30 

Mean daily gage height, in feet, of Catfish River at Madison, Wis., for 1903. 

Day. I Jan. I Feb. I Mar. I Apr. I May. II Day. I Jan, I Feb. I Mar., Apr. I May. 

I ..... 14.10 14.00 14.00 15.00 14.80 17 14.BO 14.10 11>.10 14.90 
2 ..... 14.10 14.00 14.10 15.00 14,.55 18 14.30 14.10 15.20 U.8() 
S ..... 14.10 14.10 14.10 15.00 14.50 19 14.30 14.10 15.30 14.80 
4 ..... 14.10 14.30 14.3J 1>.00 14.50 20 14.30 14.00 15.30 l4.8() 
5 ..... 14.10 14.20 H.30 15.00 14.50 21 14.30 14.00 15.20 14.80 
5 ..... 14.00 14.20 14.30 15.00 14.00 22 14.31} 14.00 15.20 14.80 
7 ..... 14.0~ 14.20 14.W 14.90 14.60 23 14.30 14.00 15.20 14.80 
8 ..... 14.00 14.10 14.30 14.00 14.65 24 14.3() 14.00 15.20 14.80 
9 ..... 14..10 14.10 14.60 14.SU 14,.70 2'5 14.00 14.00 15.20 14.80 

10 ..... 14.10 14.10 14.(JO U.8() ........ 26 14.20 14.00 15.20 14.S~ 

11 ..... 14.20 14.10 H.W H.S() ........ 27 14.20 14.0~ 15.10 14.80 
12 ..... 14.00 14.10 14.00 14,.90 ........ 28 14.ZO 14.00 15.10 14.7() 
13 ..... 14.00 14.00 14.70 14.90 ........ 2~ 14.10 15.10 14.6& 
14 ..... 14.30 14.00 14.80 14.90 ........ 3Q 14.10 15.10 14.65 
15 ..... 14.30 14.00 14.70 14.90 ........ 31 14.10 15.00 ........ ........ 
16 ..... 14.30 H 10 H.W 14.90 ........ 
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Water powers on the smaller tributaries of Rock River. 

No. 

1 
2 
3 

r 
6 
~ 

8 

9 
10 
11 

12 
13 
14 

Location. 

Brodhead ......... . 
Attica ........... .. 
Dayton .......... . 
Belleville ........ .. 
Monticelto ..... .. 
New Glarns ...... .. 
Monnt Vernon ... ,. 
Albany. 

Gratiot .......... } 
Darlington ........ . 
Darlington ......•.. 

Calamine ......... . 
Martin ......••..... 

Stream. 

Sugar River ......... 
'I " 

Little Sugar iii;~~:: 
" ,. " 

Wolf River .......... 
Peca~::mica, w', pr'nch 

Token Creek, S. 5, 
T.8, R.10ll: . ~ ... Token Creek ........ . 

Rockdale .......... Koshkonong Creek .. 

~~~n~~nr:::::: :::: Allen': ~reek :: ..... : 
8hopiere ...... ~ . T~~tle " 

1 ! 
Head'i 

11 
7 

12 
9 
8 

.. ·9 .. ·· 

7 

8 
8 
4 
8 

15 

11 
8.5 

12 

5 

H. P.in· 
stailed. 

120 
50 

100 
100 
50 

Al)andoned .. 
36 

160 

4~ 
100 
50 

190 

14 

25± 
75 
50 

Dam removed 
33 

Use. 

Flonr,light, plow factory 
Grist and woolen mills. 
Mill liot in nse. 
Electric light and fiour. 
Grist mill. 
Grist mill not used .. 
Grist mill and feed. 
Gri'st mill and woolen 

mill. 
Grist mill. 
Feed mill. 
Feed mill. 
Electric light and bntton 

factory. . 

Flonr mill. 
Flonr and feed. 
Grist and feed. 
Power not used. 
Flour mill. , , , ~ 

15 
16 
17 
18 
19 
20 
21 
22 

~~r~~~t~~:::::::: Whit~1"'aterC~~k::: "i2 ... · .... ioo· .. · .. 
Whitewater, above 9 75 Power abondoned. 
S&c. 20, T. 2 N., R. 

16 E..... .... ...... Ontlet Delavan Lake 
23 Afton....... .. .. •. Bass Cl"l'~k ......... . 
21 Avon •.. .... .... ...• Sugar ........ .. 
25 Fremont. .. .... .. Rubicon River .... .. 
26 Neosho .... .... .... " ., 
27 Saylesville.... ...... Rubic,n ........•..... 
28 Marshall ........... Waterloo Creek ...•. 
29 Hartford ........... Rubicon River ..... .. 
30 Dousman .......... 1 Scnppernong Creek .. 
81 Stone Bauk .•.. .... Oconomowoc River. 
32 Dill ............... Pecatonica River ... . 
S3 ,Albany. ........... Sugar River ....... . 
M I Blanchardville..... Dodger Creek... . .. . 
55 Argyle......... .... Pecatonica River ... . 
S6 Palmyra ........... Scnppernong River .. 
S7 Merton ............. Bark River .......... . 
B8 Hartland.... .... .. " H 

59 Delafield. " ..... . 
40 One mile West of 

Delafield ....... .. 
Rome .............. . 

~~:rio;,· :::: :::::: Waterloo Cr8'ek:::::: 
Mayville .•. .... .... E.Hranch Rock River 
Mayville. .........., ,. 
KekoskPe .......... ' E'~ranch Roc~, River 
Waupnn ......... .. 
Darnville .... .... .. Crawfish River ....... 
Columbus.... ...... ., " 

.. io .... 
40 

~~ ...... ·2~ ...... 
18 80 

.. ~:~ .. l ........ : ...... 
7~ 42 

lOy' 50 
15 50 
10 50 

7 

19~ 

8 } 
10 
12 
11 
10 
6~ 
9 
9~ 

........ 00 .. · .. 

70 
50 

120 
75 

125 

57" .... 
50 
70 

41 
42 
43 
« 
45 
46 
47 
48 
49 
50 
51 
5~ 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

Hebron ............ B~~kR~~er ..... :::::: 
t~~~v:rilis:·.:·:::: R~~k Cr~!'k:::::::::: ... g .......... 43 .. ·· .. 
2 mi. W. of Milford 
Johnson Creek .... Spring Brook'::::::: 
Alder)y......... .... Ashippan Creek ...... 
North Lake ........ Ocvnomowoc River .. 
Ontlet L.Okonchee ,. " 
Oconomowoo .... .. .. 
Fall River ......... 

1 

Crawfish River ..... .. 
Elba ............... " " ..... . 
Waterloo ........... WaterlooC~ek .... .. 
Marshall........... '.' .. .. ... .. 

.. i ..... 
)0 
10.7 
8 

18 
11 
10 
12 

F)onrmilL 

Grist mill. 
" ,. 

Flonr mill. 
F~~d m!!J. 
Linenmill. 
Planinlf mill. 
Feed mill. 
Rye flour and feed. 
Flour and feed. 
Not used . 
Flour mill. 

Saw mill. 
Roller mills. 
Flonr and feed. 
N. ,'if' Ironworks. 

Gristmill. 
~'lour mill. 
Rye flonr and feed. 
Flour and f.ed. 
Feed mill; .aw mill. 
Feed mill; fiour mill. 
FI~nr ~i;ll. 

Electric light and feed. 
Grist. 
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FOX RIVER, 

Drainage and Fallo-Fox river, a tributary of Illinois river rises in 
the northern part of Waukesha County and flows southward through 
Racine and Kenosha Counties. The total drainage area in ·Wisconsin, 
(1,000 square miles) has a length north and south of 50 miles and a 
width of 35 miles. T·he entire drainage is in the Niagara limestone 
region, and like the watershed of Rock river the limestone is deeply 
covered by glacial deposits. The largest concentration of fall is found 
at vVaukesha, but below vVaukesha the river has an average fall of only 
1.4 feet per mile, or a trifle more than the average of Rook river. 
In this stretch of 51 miles, the river winds in a flat marshy bottom, 
with few opportunitie& for dams. In spite of the fact that many of 
its tributaries rise in ·large lakes, the flow of the river is reported to 
be very irregular, the low water flow in July, August and September 
being inadequate to run the turbines. 

No re~ar gaging stations have been maintained. The pot hole 
topography which is so characteristic of this region is very unfavor­
able for large run-off. 

The fall in the river so far as known is shown in the table. 

Profile of Fox River. 

Distance. 

No. Station. 
. From I Between 

State Line. points. 

1 Illinois line ...................... .. 
2 Fox river station ................. . 
S Burlington.... ................... . 
4 Rochestr-, below dam ............ . 
5 Roche.tar, above dam ........... . 
6 Waterford, below dam ........... . 
7 Waterford, above dam ........... . 
8 Wis. Cen. Ry., N. of Mukwonago 
9 Waukesha, C.& N.W.Ry. crossing 

10 3 miles above Waukesha ......... . 
11 Pewaukee Lake .................. . 

Miles. I Miles. 
0.0 0.0 
4.5 4.5 

15.0 10.5 
20.0 5.0 
20.0 0.0 
21.5 1.5 
21.5 0.0 
38.5 17.0 
51 12.5 
55 4.0 
6Z 7.0 

Elevation 
above 

the sea. 

741 
748 

Descent between 
points. 

TotaL Per mile.1 

Feet. Feet. 

0.5 

II :::: :::: ::::1···· .. ~. ····r:::: :::: :::: 
.... .... ..•. 6 ........... . 

I 776 ·· .. ········1· .. ········· 
I ~~: I !~ 1 !:~ 

84S 34 I 4.9 

---=--~--~~~~~~--~~~~~----~~------~------~-----Authority: 2, 9, C. & N. W. Ry.; 3, 8, 10, Wis. Central Ry.; 11, L. S. Smith. 
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WATER POWERS. 

Flour and feed mills are located on Fox River at Wilmot, Roches­
ter, Waterford, and Waukesha, but only the latter mill has any rail­
road facilities. In all of the mills expensive roller machinery was 
early installed for the purpose of manufacturing flour, but fo'r reasons 
explained elsewhere, this machinery is bp.t little used at present. 

Wilmot Pow.er.-A six-foot turbine is here installed under a head 
of four feet. This power was formerly used to run a roller mill with 
a capacity of 100 barrels per day, but is now used to run a feed and 
saw mill. The power is owned by Walter Oarey. Silver Lake, the 
nearest railroad st~tion is located three miles distant. 

Rochester Power.-The Rochester dam is located about 20 miles 
ab~ve Wilmot. Three turbines, 36, 54 and 56 inch respectively, are 
here installed under an average head of four feet. This mill was re­
fitted in 1885 with a complete rolLer outfit, but because of the scarcity 
and poor quality of local wheat sUPillly has been used but little for 
many yBars. The mill is used for grinding feed and buckwheat flour. 
This dam backs the water nearly to the next power above at Waterford. 
IIoney Oreek 4.5 miles distant is the nearest railroad station. 

Waterford Power.-This mill is built of stone and is in a good 
-state of repair. Four turbines, including one 45 inch, two 40 inch 
.and one 35 inch, are installed under an average head of 5.5 feet, and 
:rated ,at about 100 horse power; 

This dam has a much larger pondage than any other dam on the 
river, backing the water up the river for many miles. The mill is 
--fitted for manufacturing roller flour, but power is also used for 
furnishing electric light fO'l" the city of Waterford. Honey o reek, 
the nearest railroad station is seven miles distant. 

lYacukesha PoweJ"s.-This mill is located near the center of -Wauke­
sha and near the depot of the O. J\L & St. P. Railroad. A six foot 
stone dam about two blocks above the mill is located near the head 
of the rapids. From the dam, the water is conducted by a long mill 
race to the mill, where a head of about 13 feet is usually developed, 
except in summer when the head reduces to nine. The present head 
could be considerably increased by excavating an adequate tail race 
for a short distance. One Victor 50 inch turbine is installed and used 
io run a flour and feed mill 10 hours' per day. A 50 horsepower gas­
-oline engine is also installed. 
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About two miles above Waukesha is another water power owned 
by Ohas. Deisner. Three small turbines are installed under a 20 foot 
head and used to run a feed and saw mill. 

Name of stream. 

Other power8 on tributarie8 of Fox river. 

Location of power. Read 
developed. 

Feet. 

Purpose for which power 
is nsed •. 

Pewaukee river ...••.... Pewaukee...... .... .... 8, Feed mill and electric light. 
Mnkwonago river ...... Eagleville.... ••. .••... 13.5 Feed mill. 

do . .... M.ukwonago.. .••. ..... 6. Roller mi1l. 3-45 inch tnrbines. 
HoneyCreek ............ East'l"roy...... .... .... 13. Feed andflourmill,l-25inchturbine 

do .... .... .•.. Hilburn .... ........ .... 8. Feed mill. . 
do .... .•.• .•.. Lauderdale............ 8. Flour and feed. 

Sugar Creek ............ Vienna..... .... .... .... 12. Flour lind feed, 2-340 inch tnrbines. 
White River ..........•• Geneva ....•..... '" .... U. Flour and feed, Z-26 inch':turbines. 

do . . . . ... . .... Geneva.. . . . .... . . . . . . 9. Electric light, 2-56 inch turbines. 

do .... ········1 Burlington ......... ····1 8.) li~;~f:c:.,iglt:ti:~3:~~~~eO!e~ 
do .... ...• ..•. Lyons........ .. . ..... _.: - ...... ? I er, Burlington Light dt Power Co. 

-
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MISSISSIPPI DRAINAGE. 

The water powers of Ohippewa, Black and Wisconsin rivers have 
been elsewhere discussed. There remains of this drainage a large 
number of smaller rivers some of them, notably Trempealeau and 
I.Ja Orosse, of considerable importance as power producers. 

As a .rule the rivers of this class have. a very rapid fall in their 
upper reaches where they :flow in rock. Many of these rapids were 
formerly developed and used for saw mills. The deforestation of 
this area united with the high gradient of the drainage areas has re­
sulted in constantly increasing freshets and correspondingly long 
periods of extreme low water flow. 

As the rivers approach the Mississippi these rivers show a decreas­
ing gradient, usually :flowing in a sandy valley where dams are diffi­
cult to maintain. _ 

The size of the streams can be seen from the following table of 
drainage areas: 

River. Drainage area 

1 Platt... . .... ... . .... .... .... .... .... .... .... .... .... 320 square miles. 
2 Grant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. . . .. soo " " 
3 Bad Ax.. . . .. .... .... .. .. .... ....................... 150 " " 
4 La Crosse. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. 485 " 
5 Coon..... . .... .. .. .. ... . .. .. .. .. .. .. .. .. .. .. .. . .... 150 " " 
6 Trempealeau........................................ 685 " " 
7 Beef ................................................. 430 " " 
8 ·Rush . . . . . . . . . .. .................................... 180 " " 

21 
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Water powers of La Crosse River. 

Location. River. 
Tnr~ine. I 

Remarks. 
Head I Horse 

-------.-----1-----------~ power 1 _________ _ 

La Coosse ....... ' ...... .. La Crosse. . . . .. .. .. . . . . .. . . . . 15 40 
West Salem ...................... do .... .... .... .... ...... H 8 Flour and Feed. 
Sparta ........•.................... do .' .... .... .. .. .... .. 10 18 Grist . 
.... do ..........•................... do ... .... .... .... ...... 6 61 Flour and Feed. 
Angelo. . .... .. . .............. do .... .... .... .... .... .. 10 75 ELectric Light. 
Leon.... .... .... ..... .... .. .. Little La Crosse.... .... .... 9 48 Grist. 
Sparta.. . . ... .......... do ...... do .... .. . . .. . . . . . 18 70 Grist milL 
Holman .................... Half Way Creek.... ... .... 16 40 Flour and Feed. 
Burns ........ , ............. Burns Creek .... .... .... .. . . 10 10 Grist milL 
Sparta...... ................ Beaver Creek. ....... ..... 14 28 Planing and Sawing 
Bane Mills ......... ·.· .... 1 Bastwick Crcek.... . .... .... 9 10 Used only in winter. 
Sec. 14 T.17 R., 5 W ........ Big Creek ................... ~5_~5_1 Flonr and Feed. 

Total.. . . . . . . ..... . . . . . . 140 473 

Water powers of Trempealeau River. 

Location. River. 

Turbine. 

Head I Horse 
feet. ·power. 

Remarks. 

-- --- --------
Arcadia ( 

(six miles below) f Trempealeau.... ............ 10 
Whitehall.... ..... . ............ do .... .... .... .... .... .. 9 140 
Bl",ir ........................... do ..................... 9 120 
Taylor ........ ,.... .... ...... . ..... d,) .... .. .. .... .... .... .. 6Y. 30 
Hixton. . .. .. .... .... .... ... . ..... do .... ... . .... .... .. .. . 16 75 

Pigeon Falls ............... Pigeon Creek. ...... .... 11 60 
Sechlerville ....................... do .................... 1 6 

Sec. 10, T. 22 N., R. 7 W ..... do . do ... .... ....... 9 56 
Sec. 5, T. 18 N., R. 9 W .. Big Tamerack Creek... ... 16 60 

Sec. 22 T. 2( N., R. 9 W··I··do .... do .................... 1 12 3,) 

Undeve'oped. 
Flour mill. 

do do 
do do 

'do do 

Grist mill. 
.... do .. do 
.... do .. do 
.... do .. do 

Gri~t mill. 
du .. do 

Indepeudencs. .... .. . Elk Creek ... . ............. I 12 j 69 

Sec 17 T. 23 N" R. 10 W. do .... do W. Branch....... 10 26 
Sec. 31 T. 23 N .• R. 8 W '1' do ... do... ........ .... .... 9 45 

Tota!.. ................ i1351.17111 
----------

Water powers on smaller rivers. 

Location. 

El Paso, south y. mile, ... 
El Paso ........................ . 
Martell. .... .......... . .. .. 
Sec. 32, T. 27 N, R. 16 W .... .. 
Ossec) ............ , ............ . 
Mondovi ...................... .. 
Osseo, 10-24-7 .................. . 
Mondovi ..................... .. 
Chaseburjt .................... . 
Coon Valley ... ' .............. .. 
Sec. 24, T. 12, R. 6 W ......... . 

~i;,t~ ~~~~: .2.~,. ~:. ~~' .. ~. ~.': :: 
Shelby.. .... .... .... .... .. .. 
Prairie du Chien .............. . 
Bee. 6, T. 99 N, R. 11 W ....... . 
Sec. 36, T. 26, R. 14 W. . ... 
Sec. 6, T. 23, R. 13 W ........ .. 

River. 1 

Turbine. I 
Head I Hor.e 

. Power. 

Feet. 
Rush River... .. .. 10 
do do....... 8 
do do....... 4Y. 
do do....... 9 

Beef River.... . . 10 
do do 20 
dl) rio ....... 10 

Mill nreek....... 10 
CO( n River..... 8 
do do....... 13 

Bad Ax.... 9 
do .... ..' 11 

"'rim Belle Cr.... 11 
do dn..... 10 

Korman Cr... .... 16 
Artesian Wells .... . 
Waumandee Cr .. 
Eau Galle Cr .... . 
Big Bear Cr ..... . 

7 
23 
8 

50 

4 
~O 

100 
100 

17 
25 
23 

100 
30 
10 
45 
43 
30 
10 

50 
65 

Remarks. 

Grist mill. 
Not med now. 
Wool cal ding. 
Saw mill. 
Grist mill. 

clo 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

M ill burned. 
Light and power, Grist mill. 
Flour milL 
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DAM CHARTERS. 

Grants f)f dam privile.qes by the legislature of Wisconsin, 1888-1907. 

: Laws 
.. of 
f';, 

1838 

1839 

1839 

·1840 

1842 
1842 

1842 

184~ 

1842 
*1843 
t1843 

1843 

t1843 

a 1843 

1834 
18i4 

1844 
1844 
18i! 

1845 
1845 

b1846 
1846 

1847 

c 1847 

1847 
1847 
1847 

1847 
.1847 

1847 

1847 

Chap· 
ter or 
nnm· 
ber. 

River. County . 
Name of grantee, land description, 

section, township and range. 

40 MaI.,itowoc river..... Manitowoc... William B. Slaughter, Sec. 19, T. 19 N., 
R. 23 E. 

45 Rock river .......... Jefferson ..... Charles F. Hoodhue et aI., Sec. 4, T. 8N., 
R.15E. 

49 Rock river ........... Dodge ........ MosesM.Strongeta1.,Secs.6,7,T.llN., 
R. 16 E. 

Manitowoc river ..... Manitowoc ... Wm. H. Bruce et al., Sues. 23, 25, 26, 
T.19 N., R. 23E. 

p. 8 Pewaukee lake ...... Waukesha ... Asa Clark, Sec. 9, T. 7 N., R.19 E. 
p. 9 I Rock river ........... Jefferson ..... D. G. Kendall et aI., Secs. 2, 11, T. 6 N., 

R.UE. 
p. 11 Manitowoc river ..... Manitowoc ... Oliver C. Hubbard, Sec. 23, T. 19 N., 

R.23E. 
p. 44 Crawfish river ...... Jefferson ..... Luciu. I. Barber et aI, Sec. 11, T. 6 N., 

R.14E. 
p. 84 
p. 21 
p. 22 

Oconto river ......... Oconto ...... . 
Mil wa ukee river ... " Ozaukee ..... . 
Fox river......... .... Racine ...... . 

Geo. Lurwick, Sec. 24. T 28 N .• R. 21 E. 
Henry Thien, Sec. 23, T. 9 N., R. 21 E. 
Levi Godfrey et aI., Secs. 11, 2, T. 3 N., 

R. 19 E. 
p. 32 Fox river ............. Racine ....... David L. Wells et a!., Sec. 32, T. 3 N., 

R.19 Eo 
p. 31 Rock river ........... Rock .......... Clouden Stoughton et al., Sec. 21, T. 4 N., 

R.12E 
p. 25 Rock river ........... Rock .......... I Wm. H. H. Bailey et aI., Sec. 36, T. 3 N., 

I R. J2 E. 
p. 36 PeEhtillo river ....... Marinette .... ! DavidJonesetal.,Sec.19,T.30N.,R.23E. 
p. 37 Rock river ........... Jefferson ..... j C. M. Bonton et a!., Sec. 3, T. 8 N., 

p. 37 
P. 38 
p. 71 

\ 
R.15E. 

Milwankee river ... Milwaukee ... Jas. H. Rogers, Sec. 4, 'r. 7 N., R. 22 E. 
Oconto river ......... Oconto ....... Jno. P. Arndt, Sec. 30, T. 28 N., R. 21 E. 
Sugar river ........... Green ........ Jas. Campbell et aI., Sec. 28, T. 3 N., 

R.9E. 
p. 99 Rock river ........... Dodg ......... Jno. Hustis, Sec. 9, T. 10 N., R. 16 E. 
p. 104 Milw.mkee river ..... Milwaukee ... Joachim Gruenhagen, Sec. 20, T.8 N., 

R.22E. 
p. 93 Milwaukee river..... OzaukpQ...... Owners ofland, Sees. 25,36, T.ll No, R. !1 E. 
p. 113 Wisconsin river ...... Portage ...... Abraham Brawley, Secs. 31-2, T. 24 N., 

R.8E. 
p. 16 Rock river. .... .. .... Jefferson..... Lyman E. Boomer et aI., Secs. 8, g, T. 8 N., 

R.15E. 
p. 44 Wiscousinriver ...... Wood ........ HenryClinton et aI., Sec. 6, T. 22 N., 

p. 46 
p. 103 
p.l03 

P.
103

1 p. 103 

p. 104 

I p. 121 

Sugar river.......... Green ....... . 
Milwaukee river..... Ozaukee ..... . 
Milwaukee river ..... Ozaukee ..... . 

R.6E. 
Wm. Jones, Sec. 15, T. 2 N., R. 9 E. 
Michael B.att, Sec. 34, T. 12 N., R. 21 E. 
Phineas M. Johnson, Sec. 24, T. 10 N., 

R.2lE. 
Milwaukee river .. " Ozaukee ...... Owners of land, Sec. 24, T. 10 N., R. 21 E. 
Milwaukee river... Ozaukee.... B. H. Mooers et aI., Sec. 25, T. 10 N., 

R. 21 E. 
Fox river........ .... Winnebago ... Harvey Jone. et aI., Secs. 22, 27, T. 20 N., 

R.17 E. 
Wolf river ... : ........ Shawano ..... Samuel H. Farnsworth, Sec. 25, T. 27 N., 

R. 15 E. 
1847 p. 179 
1848T p. 9 

d 1817T p. 13 

SheboYilan river ..... Shebo)·gan .. . 
Milwaukee river ..... Milwaukee .. . 
Rock river ........... Rock ........ . 

Samuel B. Ormsby, Sec. 28 ... T. 15 N., R. 23E. 
F. Wm. AlJerding, Sec. 4. T. 7 N., R. 22 E. 
A. Hyatt Smith et aI., Secs.1, 2, T. 2 N., 

R. 12 E. 
1848 p. ~8 Oconto river ....... Ocouto ....... Elisba Morrow. Secs. 26, 35, T. 28 N.,. 

R.20E . 

• Amended, Chap. 150, Laws 1854, repealing requirements for lots; log slides, etc. 
t Amendment, Laws 1845, P. 95, restricting the height :Jf water to prevent damage, etc. 
~ Amendment, Chap 333, Laws of 1851, restl'icting the height of dam and prohibiting injury. 
a Laws of 1846, p. 116bamendment of provisions regarding height, manner of construction, etc., 

and amended again in t e same respect by Chap. 354, Laws of 1855. 
b Amendment, Chap. 159, Laws of 1855, changing land description to react N. E. %: Sec. 26, 

N. W. ~ of Sec. 25, T. 11 N., R. 22 E. 
o Amendment, Chap. 88, Laws of 1851, transferrin~ the grant conditionally and changing pro­

visions. 
d Amendment, Chap. 214, Laws ot 1850, provisions regarding damages to land from back flow. 
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Grants oj dam privileges by the legislature oj Wisconsin-Continued. 

Laws 
Chap· 
ter or 

River. County. Name of grantee, land description, 

a 

b 
c 

of 

18~T 
l~T 

l~T 
18~T 

l~T 
18~T 
l~T 

1848T 
l~S 
l~S 
1849 
1849 
184& 
1850 
1850 
1850 
1850 

1851 
1851 
1851 
1851 
1851 

1851 
1851 

1851 
1851 
1851 
1851 
1852 

1852 
1852 

1852 

1852 
1852 
1853 
1853 
1853 
1853 

1853 
1853 
1853 

1853 
1853 
1853 

num~ 

ber. 

---
p. 43 
p. 68 

p. 83 
p.106 

p.l26 
p.129 
p.l39 

p.142 
p. 132 
p.145 

40 
78 

200 
94 

118 
120 
189 

3d 
SO 

126 
129 
173 

203 
200 

208 
2~ 
259 
lIS3 
59 

76 
116 

275 

403 
501 
23 

141 
152 
177 

208 
212 
221 

226 
247 

section, township and range. 

Milwaukee river ...•• Ozaukee .•.•.. Joseph Carley eta1.. Sec. 6, T.ll N.,R. 21 E. 
Pecka tonica river ... Green ........ Cadwallader C. Washburneet a1.,8ecs. 20-1, 

T.IN .. R.6E. 
Fox river .... _ ........ Marquette ... Wm. A. Barstow. Sec. 17, T. 15 N., R. 10 E. 
Pecka tonica river ... Green ......... Edward!>. Hanchett et al.,Secs. 31-2,T.1N., 

R.6E. 
Milwaukee river .... Washington .. Barton Salisbury, Sec. 12, T.ll N., R. 2OE. 
Fox river ............ Winnebago ... Curtis Reed, Sec. 22, T. 20 N .• R. 17 E. 
Milwaukee river. ... Milwaukee ... Cicer'o Comstock et ai, Secs. 4,5, T. 7 N., 

R.22E. 
Fox river ............. Columbia .... J.Spragne Pardee,Sec.3,T.12 N.,R.10E. 
Peck",tonica river ... La Fayette .... Samuel Young, Sec. I, T. 1 N., R. 5 E. 
Crawfish river ...... Jefferson ..... Norman Pratt, Sec. 4, T. 7 NIt R. 14 E. 
Milwaukee river .... Ozaukee ...... Oscar Day, Sec. 10, T. 11 N., .21 E. 
Rock river ........... Jefferson ..... Cyrus Curtsi, Sec. 4. T. 5 N., R.H E. 
Pec ka tonica river ... La Fayette ... Jno. M. Keep, Sec. 3, T. 2 N .. R. a E. 
Rock river ........... Rock ......... Ira Miltamore. Sec. 21 etc. oJ'. 2 N., H.12 E. 
Manitowoc river ..... Manitowoc ... Pliny Pierce, 8ec. 14, T. 19 'kR.23 E. 
Foxriver ............ Racine ....... Jas. Catlin, Sec. 33, T. 3 N.. .19 E. 
Grand river .......... Green Lake .. Thos. C. Snow et 81., Sec. 13, ·r.14 N., R. 11 

Peckatollica river ... 
E. ; Sec. 7, T. 14 N., H. 12 E. 

La Fayette ... Richard H. McGoon, Sec. 20, T. 3N., R. 3 E. 
Milwaukee river ..... Ozaukee ...... Geo. W. Foster, Sec. 29, T.1~N., R. 21 E. 
Sugar river ........... Rock ......... Alvin D. Carpenter, Sec. 20, T.1 N., R.10E. 
Oconto river ......... Oconto ....... Merrick Murphy, Sec. 34, T. 28N.,R. 20 E. 
Little Woof river' ................. Napoleon B. Millard. 

near Grignoa Mill. 
Ebenezar Dakin. Sec. 17, T. 17 N., R. 11 E. White river .......... Marquette ... 

Long Pond ........... Fonddu Lac. Harrison C. Hobart et aI" Secs. 25. 26, T. 
UN .• R.19E. 

Manitowoc· river. " .. Manitowoc ... Chas. Kliugholz, Sec. 26. T. 19 N., R. 23 E •. 
Milwaukee river ..... Milwankee ... Henry Thien. Sec. 2O,T. 8 NNR. 22 E. 
Pecka tonica river ... La Fayette ... Samuel George, Sec. I, r. 2 ., R. 3 E. 
Baraboo river ........ Sauk ......... Ann Garrison, Sec. 27, T.12 N., R. 7 E. 
Manitowoc river ..... Manitowoc ... Chas. Klingholz et aI., sec. 16, T. 19 N. 

'R. 23 E. 
Fox river ............. Kenosha ...... Joas. Davenport, Sec. 30, T.l N., R. 20 E. 
Manitowoc river ..... Manitowoc ... Edward D. lJeardsleyeG at, Sec. 10, T. 19 

N., R. 23E. 
Menomonee Shioc ................ Frederick F. Davis. 

river 1 mile from 
mouth. 

Grand r!ver .......... \ Green Lake .. John M. Seward, Sec. 14. T.14N., R.1SE. 
Grand rn'er. . .... .. . . Green Lake .. John B. Seward, Sec. 7, T. 14 N., R.13 E. 1 

Milwaukee river. , ... \ Milwaukee ... Peter Benderet al" Sec. 30, T. 8N.,IR. 22E 
Wisconsin river. .... Portage ..... Wm. Dunton, Sec. 8, T. 23 N.?:!. R. 8 E. 
Wisconsin river. .... Wood ........ Luther Hanchett, Sec. 86.1' .. _ N., R. 5E. 
La Crosse river...... La Crosse .... Monroe Palmer, Secs. at, 27, T. 17 N., R. 

Black river .......... 1 J ack80n ..... 
6W. 

Jacob Bpauldinj7, Sec. 15, T. 21 N., R. 4 W. 
Peckatonica river... La Fayette .. Richard McGoon, Sac. 20, T. 3 N., R. 3 E. 
Baraboo river, town '.0 •••••••••••• Nathan H. Wood. 

of Caledonia ...... 
Asahel W. Benham. Sec. SO, T. 1 N.,R. 20 E. Fox river ............ Kenosha 

Wisconsin river ..... Wood .... :::: Geo. Neaves etal., Sec. 18, T. 22N., R.6]l:. 

dl85S 
258 Wolfriver,LaMotte. Shawano .... 
270 Wisconsin river ..... \ dO\uk ........ 

Geo. F. Wright et a1. 
John Marshall et al., Sec. 15,? 13 N .,R. 6 E 

1853 M2 Honey creek ......... Milwaukee ... Earne.t Prieger, Seo. 28, T. N., R. 21 E. 
e1&;;3 

I 
376 [ Peokatonica river... La Fayette .. John W. Stewart, Secs.lI, 4"lIor10, T. 1 N., 

408 North Dnck creek ... [ Columbia ... 
R.5E. 

1853 Evan Edwards, Sec. 6 T.12N.,R.12E. 
1854 9 Milwaukee river .... I Ozankee ..... Chas. Quenten et al:, Sec. 31. T. 10 N , R 

22 E. 

a Amendment. Chap. 81, Laws of 1854,. providing for the recovery of d~mages on aoccmnt of 
injnry to property caused by back flow. 

b A.mendment. Chap: 151, Laws of 1854, repealing requirement for locks, etc. 
c Repealed, Chap. 159, Laws of 1857. 
d Repealed by Chap. 69, Laws of 1860. 
e Amended, Chap. 186, Laws "f 1873. land description changed to read Sscs. S, 4 or 9, T.l N. 

R.5E. 
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Grants of darn privilege3 by the legislature of Wisconsin-Continued. 

Chap· 
Laws ter or 

of num· 
ber. 

River. County. 
Name of granteA. land ilescriptio". 

sec'ion, towDship and rSDg'e. 

----~--~--~---~~~~,--------

1854 
185! 
1854 
1854 
1854 

1854 
1854 
1854 
1835 
1855 

1855 

1855 
1855 

185; 
1855 

1855 
1855 
1855 

a 1856 
1856 
1856 
1856 
1856 
1856 
1856 
1856 
1857 
1857 
1857 

b 1857 
1857 
18\7 
1857 
1857 
1857 
1858 
1858 
1859 
1860 
1861 
1861 
1861 
J861 
1861 
1863 
1863 

1863 
186! 

c 186! 
1864 

l~M 
1865 

1866 

1866 
1867 

82 
98 1 111 

140 
231 

2:)0 
27" 
329 
88 

119 

186 

188 
214 

251 
288 

313 
32;, 
361 
58 

176 
80 

305 
38 
397 
481 
534 
99 

164 
183 
195 
237 
318 
335 
360 
3t;8 
254 
278 
111 
,74 
36 
42 
52 
59 
69 

153 
327 

349 

~I 
325 

389 
319 

122 

99 
328 

'Visconsin river .... . 
She.hoygan river .... .. 
Su~ar river ........ . 
Grand river ....... .. 
La Crosse river ..... . 

Marathon .... 1· Chas. Shuter et aI., T. 29 N., R. 7 E. 
:Sheboygan... Jonathan Lighton. Sec. 31, T. 15 N., R. 23 E. 
Green ........ I JoS.,GOS8, 8ec. 26, T. 2 N , R. 9 E. 

6W. 

Green Lake .. Austin McCracken, Sec 8, T.14N., R 13 E. 
La crosse .... l Monroe Palmer, Secs. 34, 27, T. 17 N., R, 

Boraboo river ....... Sauk ......... John J. Jarvis, Sec. 29. T. 12 N., R. 5 E. 
Manitowoc river.... Manitowoc.. (;has. Kling-holz, Sec. 26, T. 19 N., R. 23 E. 
Grand river ........ Green Lake .. Jas. ~'. Defrees, T.14 N., R. 11 E. 
Milwaukee river ..... Ozaukee ..... Gao. W. Foster, Sec. 28, T. 12 N , R 21 E. 
Shehoygan riv,r ..... Manit:lwoc .. H~nrY I!'. Belitz et aI., Sec. 30, T.n N., R. 

21 E. 
Manitowoc river.... Manitowoc.. Tbos. W. Baker et al., Sec. 10, T. 19 N., R. 

23 E. 
Peckatonica river ... La }<'ayette .. Ezra Wescott, Sec. 1 or 2, T. 1 N., R. 4 E. 
Sugar river......... Green ...... Jacob Teneyck, Secs. 2 and 3, T. 1 N., R. 

9E. 
Red Cedar river ..... Dunn....... Jotlll H. Knapp etaI., Sec. 2!, T. 26N., 
Mullet river. at out· R. 13 W. 

let of Mullet Lake. C D Gordon 
Bas" creek ........... 'ii~ck::::: :::: J~o. L B. Thomas, Sec. 14, T.2 N.,R.ll E. 
St. Lawrence creek. Waupaca .... Caleb S. Ogden, 8ec.22,T. 23 N.,R. 12 E. 
Barahoo river ........ June .. u ....... Joel Bishop, Sec. 3i, T. 14 N .,R. 2 E. 
Harrboo river. Sauk ......... Jos.McKay, Sec.10,T.i2 N., RAE. 
Lemonweir rher .... Juneau ....... MiltonM. Maug'hs, 8~f).IO, T. 15N.,RAE. 
Clearwaterrivpr .... EauUlaire ... Wm. Carson eta!., Sec.]4-, T.27N ,H.9 W. 
Little flver .......... Oconto ....... Geo. :Smith, Sec. 24, '.r. 28 N., R. 20 E. 
Hadfish creek ........ Rock .......... Noah Davenport, Sec. 1, 1'. 4 N., R.I0 E. 
Flemings creek ...... La Crosse .... Lluyd L. Lewis, Sec. ,U,T. 18 N., R 7 W. 
Apple river .......... Polk ........ Apple River Dam Co.,Sec.33,T.::Ji! N.,R.16 W 
Ravine river ........ Culumbia .... Peter Hauston, Sec 34, T.12,J3 N.,R. 11 E. 
Waupaca river.... ... Waupaca... r.has.L.Gormar et aI., Sec.:~6, T.22 N.,R.12 E 
Oconto river ........ Oconto ....... Rufus Andrew', Sec8.23,26,T.28,N., R.19 E. 
Fox river ............ Racine ....... JasScottetal., Sec. 14. '.r.3 N., It.19E. 
Oconto river ..... Oconto ....... Henry Volk, Sec. 2:', T. 28N .. R. 19E. 
Lemonweir river .... Juneau ...... Amasa Wilson, 8ec .•. 7 & 8,T.16 N., R.3 E. 
Stream in Scott town Sheboygan.. E. W. Chapin. 
Lemonweir river .... Juneau ...... Newell Dustin, Sec. 1111'. 15N., R. 4E. 
Uttle Wolf river .... Waupaca .... R. F. Phillips, Sec. 8, T. ~2 N., R. 14 E. 
Flambeau river ...... Gates ........ Wm. H. Gleason, Sec. ~, T. 35 N., R. 5 W. 
Menomonee rher .... Marinette .... Anson Hangs, Sec. 13, T. 31 N., R. 22 E. 
Patrick creek ........ Dodge ........ James Hart, Secs. 26 & 35, T.13 N.,R.16 E. 
Wisconsin river ...... Port.age ..... Isaac Ferris, Set'. 17, '1'.;23 N., R. 8E. 
Peckatonica river ... La Fayette .. Wm. Knowles, Sec. 11, T. 1 N .. R. 5 E. 
Red Cedar river. ])uun ........ Jno.H.Knapp et al., Sec 26.l.T.28N.,R.13 W 
lled Cedar river ..... Dunn ........ Burrage B.Downs.Sec.31. '.1'.27 N ,R.13W. 
Hlack river .......... Jackson ...... Andrew Sheppard;etal, S8c.33.1'.21 N.l.H4 W 
Scarboror river ...... ·Kewaunee ... J.R.SJansenetal., Sec. 35, T. 24N., 1:t.23E 
Milwaukee river ..... Uzaukee ..... Henry W. Stillman, Sec.3,T.Il N .. R.21 E. 
Milwaukee river...... .. John Ehlers. 
Honey creek ......... ii~~k .. :: :::: AI"xand~r M. Morrill etal., Sec. 17, T.9 

N, R. 6E. 
Kickapoo river ...... Richland .; .. IsaacR:Lawtonetal.,Sec.6,T.12N.,R.2W 
Cwh,.ilPoP6wWra"verriv.e. r ............ Chippewa .... Adin Randall, Sec. 30, T. 30 N., R. 7 W. 

I. Polk ......... j Willow Rive, Dam Co., T.32 N., R: I:; W. 
Red Cedar river .... Barron ....... John H. Knapp at aI., Sec. 21, T. 35 N., 

R.ll W. 
La Fayette.. Satterlee W.arden, Sec. 4, T. 1 N.,R. 4 E. 
Barron ....... Andrew Tamter et aI., Sec. ~O, T.33 N .• 

Peckatonica river .. . 
Chetack river ...... .. 

RIO W. 
Willow river at Hud· St. Croix .. .. Daniel A. Bladwin .. 

R:~nCedar river ..... j Dunn ........ John H. Knopp, Sec. 20,T. 29 N., R. 12 W. 
Chippewa river ...... ;Chippewa .... Eagle Rapi"s Darn Co., Sec. 22,'T. 29 N., 

______ ~ ____ ~ ________________ ~ __________ ~~R=R=n~g=e~~.~_l_. ____________________ ___ 

a Chap. 167, Laws of 1857, amended in relation to the height of dam, etc. 
h Chap. 134, Law. of 1859. am~nded, providing for the maintenance of a boom. 
c Amended, Chap. 366, L"w318!l8, pr~viding for height of dam, .ratns of toll, management,etc. 
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Grant8 oj dam privilege8 b./j the legi8lature of Wi8COnlJifl-Continued. 

I Chap. 
Laws teror 

River. County. 
Name of grantee, land description, 

section, township and range. of num· 
ber. 

---- ---·----1-----
a 1867 

1867 
1867 

1867 
1867 
1868 
1868 

bl868 
1868 

1868 

1869 

1~69 
1869 

1869 

1869 
c 1869 

18-70 
1870 
1870 

1870 
18m 
1871 
1871 

1872 
1872 

d1870 

1872 
1872 

1872 

1872 
1873 

1873. 

1873 
1873 

1873 

Little Wolf river .... Waupaca .... Wiscon.in Mf'g. et al.,Sec. 8,T.22N., 
R.14E. 

503 

563 West Twin river .... . Manitowoc.. Heury Nachtway, Sec. 7. T. 21 N., R. 23 E. 
Chippewa.. Jno. O. French et a!., Sees. 19, 20, 29, 30, 

T.30N.,R.7W. 
Waupaca .... 1 Jas. Meikeljohn, Sec. 34, T. 23 N., R. 13 E. 
Waupaca .... J. P. More et aI., Sec. 1, T. 22 1'<1., R. 13 E. 
Marathon .... Jno. Ba.emann, Sec. 28, T. 29 N .. R. 5 E. 
Waupaca ... , Jas.R.Buckstaffeta1., Sec. 11, T.23N., 

568

1 

Chippewa river .... .. 

586 Little Wolf river ... .. 
587 Little Wolf river .. .. 
216 Big Rib river ...... .. 
265 Little Wolf river .. .. 

376 
4el 

489 

223 

290 
361 

400 

411 
452 

32 
48 

270 

421 
46~ 
85 

239 

38 
60 

164 

110 
112 

117 

132 
134 

135 

159 
245 

252 

R. 13 E. 
Apple river .......... Polk ..... Joo. A. Gore, Sec. 12, T. 32 N .. R. 17 W .. 
Vermillion river.... Barron.... . Jas.· Rra~klin et a!., Sec. 26, T. 34 N., 

R.12 W. 
Lyndon crpek. near 

Lyndon village. 
Juneau ...... Jno. Fitzgerald eta1. 

Two streams near ............... Gustavus Lawrence et aJ. 
Lake, Shawano Co. 

Embarrass river ..... Shawano ..... E.R. Murdock, Sec. 19, T. 26 N.,R.15E. 
W{~m:)Writi~~r F:ll~1 St. Croix.... Christian Buckhardt. 

Black Creek I Outagamie .. 

Oconto river ......... Shawano ... .. 
Nimakogan river .... Rayfield ..... . 
Totagatic river ...... Washburn .. . 

Big Rib river......... Marathon .... 
Pecka:onica river... L.. Fayette .. 
Little Wolf river .... 'Waupaca .... 

Peckatonica river ... La Fayette .. 
Re.d river ........ "'1 Shawano . 
Milwaukee river ..... Oz8nkAe.o ... 
Willow river, near St. Croix. . 

W~!~~:;nRr%~~~~~~~j Wood ...... .. 
Turtle creek .... "'1 Rock ....... .. 
Eau Claire river ..... Douglas .... .. 
St. Croix rivAr bet. I 

mouth of Eou 
~l::::. and Moose i 

Yellow river ..... · ... 1 

Yellow ri ver ....... .. 
Yellow riV61" .... o • 

Yellow river ...... " 
Clam river .. o .0_ ... . 
Nimakogan river .... . 
Nimakogau river. 
Milwank"'e river ... _, 
Mock Key br. of 

Bean Brtlok. 

Burne~t ..... . 
Burnett .... . 
Washburn .. .. 
Washburn .. .. 
Burnett .... . 
Washburn .,. 
Sawyer ...... . 
o aukee .... . 
Washburn .. .. 

Eau Claire river.... Bayfield ...... 

Big Rib rivbr ...... .. 
Chimpanzee brook .. . 

Marathou .. .. 
Wa.hburn .. .. 

Bean brook ........ . Washburn .. .. 
Bean brook ....... :. Washburn .. . 
Osceola creek.... . .. Polk ........ .. 

Anrlr~w Thompson et aI., Sec. 31, T. 24 N .• 
R.18E. 

L. S. Linnsey. Sec. 5, T. 27 N., R.18 E. 
Nimakogan & 'r. Dam Co .• T.43 N., R. 6 W. 
Nimakogan & T. Dameo., Sec. 12, '.r. 42N .• 

R.10W. ' 
Juo. Linn~r, aec. 6, T. 28 N., R. 6 E. 
Saterlee Warden, Secs. 1,2, T. 1 N., R. 4 E. 
Nathan Parker et aI., Sec. 24, T. 25 N., 

R.ll E. 
Chas. Sherman, Spc. 10. T. 4 N .. R. 2 E. 
B. H. Overton, Sec. 2, T. 27 N.hR. 14 E. 
Julius Sizer, Sec. 11, T.ll N.,it. 21 E. 
Christian Buckhardt. 

Reuben C. Lyon, SAC. 8, T. 22 N., R. 6 E. 
• Jesse PramM. Sec. 27. '1'. 2 N .. R. H E. 
St. Cruix Dam Co., T. 44 N., R. 10 W. 

T. 40N., R. 16 W. 
T.39N.,R.14W. 
T. 38N .. R. 13W. 
T. 39N., R.12W. 
T.39N .. R.16W. 
Sec. 35, T. 41 N., R.10 W. 
Sec. 6, T. 41 N., R. 8 W. 
J. B. Schanbl),. Sec 34, T. 12 N., R. 21 E. 
Emil Munch et.al, Sec 12, T. 39 N ,R.ll.W. 

Orange Walker et ai, Sec. 16, T. 44 N., R. 
9 W. 

John Linder, Sec. 5, T. 28 N., R. 6 E. 
Fred· rick tlr~ssp.r, Sec 28, T. 41 N., R 10 W. 
Sec. 6, T. :l9N., R. lOW. 
Sec. 8,1'.39 N .• R. 10 W. 
SRmu~1 R. Dresser et aI., Sec. 27. "l'. 33 N., 

R.19W. 
Little Wolf river .... Waupa"a ..... C. S. O"dpn, Sec. 34, T. 24 N .• R. 131'1. 
Wood river ........... Burnett.... Alvin N. Bugbbe et aI., Sec. 33, T. 39 N., 

R. 18 W. 
Totogatic river ...... Bayfield ...... Aaron M. Cb,8SE', T. 43 N .• R. 8 W. 

___ .:.... ___ -=T:.:o:.:t"n"'gatic rivAr ...... -=H.:..a.:..v-=fl.:.."-=i,,., ___ -=T:.:.:....::.43::....cNc..:..:. ,-=R:::..:.' -=B_W"'-'. __________ _ 

a Amenrled, Cbap. 2:lO. Laws of 1868, correction of an error in the namA of tbe "'ran tee. 
bAmended, Chap. 100, Laws of 1872. by substituting for the name Geo. A. Gore. the name 

George A. GovP. 
c Amended, Chap. 16~, L'lwS of 1870, by cham:ing the 1l8me to St. Croix Dam Ce., increasing 

capital .tock and authorizing to build dams as follows: 
d Re·enacted by Chap. 124, Laws of 1877. 
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Grants oj dam privileges by the legislatw'e oj Wisconsin-Oontinued. 

Chap· 
Laws ter or 

of num· 
ber . 

River. 

. ---- ~---.---

1873 
1874 
1874 
1874 

275 
118 
15'{ 
176 

204 

Moose river ......... _ 
WisconF'in river .... ,_ 
Clam river ....... _, .. 
Elk rher ........... . 

Litt.le Sandy river, a 
series of dams. 

County. 

Doudas ..... . 
Lincoln ..... . 
Burnett .... .. 
Price ......... . 

Marathon .... 

Name of grantee, land description, 
section, townsbip and range. 

Lonis E. Torinus. Sec. 35, T. 45 N , R. 13 W. 
B. F. Cooper et aI., Sec. 12. T 31 N .. R. 6 E. 
W. A. Talboys et aI., Sec. 5, T. 37 N., R.14 W. 
John H. Redfield, SECS. n, 23, 1'. 40 N .. 

R. 1 E. 
V. Brooks et a1. No description. 1874 

1874 

1874 

1874 
1874 
1874 
1874 
1874 

228 Fisher river, series 
of dams. 

Chippewa .... LOlen D. Brewster et al. No description. 

1875 

1875 

1875 
1075 

1875 
1875 
1875 
1875 

1875 
1876 
1876 

1876 
1876 
1876 
187q 

1876 

1876 
1877 

1877 
1877 

1877 

1878 

1878 
1878 
1878 

1878 
1878 
1878 
1878 

1878 
1879 

1879 

1879 

239 

261 
276 
289 
SOl 
306 

45 

Wisconsin ri ver, ser­
ies of dams. 

Lightning creek ..... 
Wisconsin river. 
Little Wolf river ... . 
Moon's creek ........ . 
Wisconsin river at 

the town of Rome. 
Cl. m river at Clam 

Falls. 

Portage ....... 

Harron ...... . 
Wood ..... .. 
Waupaca .... . 
Barron .... __ . 
Ashland ..... . 

Polk ... .. 

70 Wood riveratGrants· 
burg. 

Bnrnett .. 

Milwaukee .. 
Waupaca .... 

Sl 
169 

195 
254 
288 
362 

327 
3t 

105 

285 

287 
23 

236 
247 

267 

163 

239 
271 
272 

283 
284 
291 
318 

337 
13 

21 

28 

Milwaukee river ... .. 
Little Wolf river .... . 

Clam river .......... _ 
Rice crook ........ . 
Sand creek..... .. .. 
jjlack river ......... . 

Clar!1 rivpr ........ . 
Trempealean river .. 
l:'opple river and 

Hre tt creek. 

Sheboygan river .... . 
Little • olf ri ver ... . 
Barham stream.. . .. 
Black ri ver ......... . 

Polk. 
Gates ...... .. 
Barron .... .. 
Clark ....... . 

Chippewa 
Polk ....... .. 
Tr~mpealeau. 
Clark ........ 

Sheboygan ... 
Waupaca .. .. 
Burnett ..... . 
Taylor ...... . 

\Visc!lllsln river, Cit~ I'" ......... _ .. 
of Portage. 

Wood r.ver .... ...... Burnett .. 
Leach cr~ek. .... Sauk .... . 

Wedges cre .. K ..... "1 Clark ...... .. 
YeJIow dv~r! floating- ......... , ...... . 

dams. 
CUDningham creek, .............. . 

to Improve naviga· . 
two, buUd dams, 
etc. 

Stony creek. to im· ............... . 
prOVA navigation, 
build dams. 

Mondeau creek ..... . 
Little Red river ..... . 
Flambeau river ..... . 

Quaderer creek ..... . 
Yellow ri ver ........ . 
Sucker branch .... ". 
Court Oreille series 

of dam<. 
Eau Claire river." .. 
Little Ean Pleine 

riVAf. 
Big Eau Pleine river 

Taylor ..... .. 
Marathon .. .. 
Price ..... .. 

Barron ...... . 
Barron ...... . 
Polk ........ . 

Eau Claire ... 
Marathon. 

Marathon' 

0' Seil creek.... ..... Clark ..... 

John M. Robinson, Secs. 6. 7,8, T.23 N., 
H.8 E. 

John H. Knapp, Sec. 24. T. 34 N., R. 14 W. 
J"hn Edwards, Secs 2,3, T. 21 N., R. 5 E. 
W. D. Mihills et aI., Sec. 34. T. 25 N., R.ll E. 
John H.KnappetaL. Sec.16,T.33N ,R.14 W. 
Hiram Russell. No descriptiolliu bill. 

Dan. F. Smith. No description. 

Canute Anderson et al. No description. 

Chas. Herm"n, Sec. 18, T. 8 N., R. 22 E. 
J. M. Rounds et aI., Sec. 15, T. 23 N., R. 

13 E. 
J. H. McCourt, Sec. 36, T. 37 N. , R. 16 W. 
~'ranklin Holman, Sec. 21. T. 33 N .. R. 8 W. 
Elam Greeley, Sec. 5, T. 33 N , R.14 W. 
Robe ... " &: WhAle~. -hc. )27, l'. 31 N., R. 

1 E., Sec. 21, T. 31 N., R. 1 E. 
Sec. 15, T. 32 N , R. 1 E. 
.lohn Glover, Sec 8, T. 06 N., R. 15 W. 
Wm. H. Decker, Sec. 17. T. 20 N , R. 10 W. 
Dudley J. Sp',uldin", Sec 17, T· 2~ N., R. 

1 E , Sec. 23. T. 28 N., R. 1 E .. Sec. 36, T. 
29 N .,;R. 2 W., Secs. 22,3, T. 29N., R. 1 W. 

Gao. H. Brichner, Sec. 32, T. Iii N., R. 23 E. 
L. W. Bliss, oSec. 10, T. UN .. It. 13 E. 
John Arbucl~, oSec. 30, T. 38 :"r., R 14 W. 
Rober," 8;; Whelen, Sec. 11, T. ;;2 N .. R.1 E., 

Sec. 15, T.32 "'., R. 1 E., Spc. 14, T. 32 N., 
R 1 E, Sec. 31, T. 32 N .. R 1 E., Sec. 21, 
'1'. 3l N .. H. 1 E , Sec. 27, T. 31 N., R. 1 E. 

Solomen Leach. 

John P. Jacobsen, Sec. 26, T. 38 N., R. 18 W. 
Peter Wilkinsun et aI., Sec. 13, T. 12 N., 

R. 7 E. 
.JameR Hewitt, Sec. 10, T. 21 N., R. 3 W. 
Albert E. Pound. No descript ion. 

Chauncy Blakeslee. No deocription in bill. 

Chas. L. Fellows N a description in bill. 

Wm. Miller, Se~. ~. T. 33 N., R.l W. 
Albert Wendorff, Sec. 11, T. 29N., R. 6 E. 
Henry Hewitt et aI., Sec. 22-3, T. 40, R. 

3E. 
John Quadersr, Sec. ~8, T. 31 N./-. R. 12 W. 
John Quarer, Sec. 28, T. 3t N.,!t. 12 W. 
W. L. sadler, ~ec. 2d, 1'.33 N .. R. 17 W. 
Frederick G. Stanley et al , no description. 

Wm. A. Rust, Sec. 5-8, T. 26N., R. 6 W. 
B. ~'. McMillan, C. S. McMillan, ::lec.17, 

T. 26.R. 3 E. LogdrlviD~. 
N. J. White, Sec. 34, T. 29, R. 2 E. Log 

drivinil. 
W. T. Price, on said creeK for log driving . 
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Grants of dam privileges by the le.qislature of Wisconsin-Continued. 

L!lwS 
Chap-
ter or 

River. of num-
ber. 

-----
1879 53 Houth Maple creek" 

1879 55 Deer Tail river .... " 

1879 71 WiHgor river ........ 

1879 90 Yellow river ........ , 
1879 96 Bear creek .. .... .... 

1879 112 Willow river ......... 

1879 127 t1a uley creek ......... 
1879 136 Red Cedar river: ..... 

a 1879 137 Yellow river. -... .... 1 

I 
1879 I 143 Little Chief river .... 

1879 144 Pine Cre .. k river ..... 

b 1879 147 Willow river ......... 

1879 154 Ten Mile creek .... " 

1879 155 Yellow river ......... 

c 1879 191 Yellow river ..... ... 
1879 201 Little Wolf river .... 

1879 213 Wolf river ............ 

1879 229 Monde!ln creek ...... 

1879 232 .Clam river ......... "I 
1880 7 Kickapoo river.; .... 

1880 25 Wood river .......... 

1880 26 Vermillion river .. 
1880 32 Tllrtle creek ........ : 

1830 33 Turtle creek ......... 

1880 40 Hemlock creek ...... 

1880 

411 
Hemlock creek ...... 

1880 49 Embarrass river .... . 
1830 63 Spirit river .......... 

1830 75 Hay river ..... , ,_ .... 

Connty. 
Name of grantee, land description, 

section, township and range. 

Chippewa .... 1 Mark Douglas, on said creek for log driv­

Chippewa .... 
(now Gates.) 
Chippewa .... 

ing". 
Daniel Shaw,Elias Moses, on said ~reek 

for log driving. 
Nicholas Abrahamson, Secs. 9,16 & 21, T. 

37, R. 7 W. Lo" driving. 
Wood ........ Carl B. Long, A. E. Long, Sec. 3t, T. 23, 

R. 3E._ 
Barron.... .. William Wilson, Andrew Tainter, T. B. 

[
Wilson, H. L. Stont, J. H. Knapp, 
Sec. 18, T.36, R.ll W. Log driving. 

Polk ........ James & William Johnston, Sec. 29, T. 32, . I R. 15 W. Log driving. 
81ark ....... , G. H. Ray, on said creek for log driving. 
Bnrnett ...... J. H. Knapp,IH.L. Stont, Andrew Tainter, 

William Wilson, T. IS. Wilson, J. H. I Douglas, Sec. 25, T. 37, R. 10 W. 
Barron ....... J.H. Knapp. H.L. Ston •. Andrew TaintH, 

I William Wilson, T. B. Wilson, J. H. 
Douglas, !:lec. 34, T. 35, R 13 W. 

Chippewa .... A. J. H,r-yward, W. E. McCord, .. ~E. NE. 
Sec. _6.T. 40, R. 7 W. Logdr,vmg. 

Chippewa .... William McKNth, Sec. 14, T. 37, R. 3 W. 
Log driving. 

St. Croix.... James & William Johnston, either Sec. 16 
or 17, T. 3t, R. 16 W. Log drlving. 

Chippewa .... 'William Wilson, Andrew Tainter, T. B. 
Wilson. H. L. Stont, J. H. Knapp, Sec. 
30 or 31, T. 33,R.9W. 

Barron ....... William W,lson, Andrew Tainter, '1'. B. 
Wilson, H. L. Stout, J. H. Knapp, Sec. 
7,T. 35, R. 12 W. . 

Taylor ........ William Baker, Sec. 24, T. 3~, R. 2 W. 
Log driving'. 

Waupaca .... G. E. More, E. G. Morp, SE. NE. Sec. 1 
T. 22, R. 13 E. Log drivin". 

Shawano ..... C. D. Wesr.ott, Marhias Miller. H. M. 
Loomer, NE.Sec. 25, T.27, R. 15 K Log 
drivin~. 

Taylor ........ J. B. Garland, between Sec. 17, T. 32, R.l 
E., & Sec.1~, T.33, R.1 W. Log driving. 

Polk .......... John Glover, Sec. 31, T. 37, R. 15 W. Log 
driving. . 

Crawford .... T. W. Gay, J. A. Robb, S. 4.. Robb, lots 1 
and2, Sec.28,T.10,R.4W. Logdrivinll' 

Burnett ...... G. A. Erickson, P. E. Peterson, i:!W. Sec. 
16. T. 38, R. 18 W. Log driving. 

Barron .... " F. R. St~es, Sec. 22, T. 35, R. 13 W. 
Barron.... ... Annrew Tainter, J. H. Knapp, H. L. Stout 

William Wilson,T. B. Wilson, J.H. Doug 
Jas, Sec. 11, T. 33, R. U W. LOll driving. 

Barron ........ J. H. Donglass, Andrew Tainter, T. B. 
Wilson.~ H. L. Stout, William Wilson 

I .J. H . .l>.nopp, Sec. 27, T. 3t, R. 14 W. 
Log driving. 

Barron....... H. L. Stout, J. H. Douglass, William Wii 

I 
son, J. H. Knapp, Andrew TaInter, T.B 
Wilson, Sec. 36, T. 36, R. 10 W. Log 
driving. 

Ch'ppewa .... H. L. Stout,J. H.Douglass,WtllIamW11-

\ 

s()n, J. H. Knapp, ~ndrew 'l'ainter, T.B. 
Wil.on, Sec. 29, T. 36,R. 9W. Log 
driving. 

Shawano ..... F. S. Breed, N. %SW.SI'c.10, T. 26, R.12E. 
Lincoln ...... James McCrossen, SE. SW. Sec. 9, T. 34, . I R. 4 E. Log ,hiving. 
Barron ......... WilJi"m Wilson, Andrew Tainter, J. H. 

Knapp, H. L. Stout, T. B. Wilson, J. H. 
___ :..... __ --'-______________ ~ _ __'__=!)_'o:..:u"'g,cl"'R:.::s'_s.;..S'_e'_c'_. 32, T. 34, R. 13 W. 

a Chap. 253, Laws of 1831, amends. 
b Chap. 208, Laws of 1880, amends. 
c Chap. 95, Laws of 11S82, amends. 
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Grants of dam privileges by the legislature of Wisconsin-Oontinued. 

Laws I ~:ral:; I I of num· River. County. 

i ber. I 
Name of grantee, land description, 

section, township and range. 

~I----; -R-e-d-C-e-d-a-r-r-iv-e-r-.--1--D-u-n-n---- William Wilson, Andrew Tainter, J. H. 

I 
I Knapp, H. L. Stout, T. B. Wilson, 

J. H. Douglas", Sec. 13. T. 28, R. 13 W. 

j 
Log driving. 

18RO 77 Black river ........ "1 Taylor ....... A. E. Sawyer, David Austin, Richard Dew· 
hurst, Sec. 00, T. 31, R. 1 W. Log 
drivinR'. 

1880 

1880 

1880 

1880 

1880 

1880 

1880 

IS80 

1880 

1880 

1880 

a 188C 

1880 

1880 

18811 

1880 

1880 

1880 

lS80 

1880 

1881 

1881 

1881 

1881 

1881 

1881 

84 

92 

97 

102 

103 

144 

151 

.168 

177 

178 

182 

184 

201 

205 

2H 

241 

255 

294 

296 

3I),q 

41 

57 

58 

67 

77 

85 

Christmas creek. Chippewa .... C. W. Hanson,N ~ NW. Sec. 14, T. 31, 
R. 5 W. Log driving. 

Chippewa .... T. fl. Wilsnn, Andrew Tainter, 'Villiam 
WH,on. H. L. Stout, J. H. Knapp, 
J: H. Douglass, Sec. 30, T. 36, R. 9W. 

Hemlock creek 

Log driving. 
Big Rib river ........ Marathon .... GURtIlVU. Werlicb, SW. SE. Sec. 13, and 

NW. NE. Sec. 24, T. 30, R.4 E. Log 
driving. 

Spirit river .......... Lincoln ...... K.A. Ostergreen, NW .Sec.lO, T. 34,R. 4 E. 
Log driving. 

Kickapoo river...... Crawford.... Atley Peterson, Peter Hooverson, NW. NE. 
Sec. 31, T. 11, R. 3 W. Log driving. 

Elkriver ........... Price .... : ... A. B. Lunt, !'eter Musser, NW. NW. 
Sec. 31, 'L 38, R. 2 E. Log driving. 

Prairie river ......... Lincoln ..... T. B. Scott, Sec. 13, '1'. 32, R. 7 E. Log 

I driving. 
Wisconsin river. ... Lincoln ...... P. B. Champagne, NE. Sec. 30, T. 33, R. 

6E. 
Otter creek ....... . Clark & Chip· DeLos. R. Moon, on Otter creek for log 

pewa. driving. 
Muskrat river ....... Eau Claire .. j DeLo,s R. Moon, on Muskrat for log driv· 

lUg. 
Wolf river. ... ...... Clark, Chip· I DeLoss R. Moon, on Wolf river for log 

pewa & Ean driving. 
Claire. 

Butternut creek. .... Price ........ 1 D. P. Simmons, Sec. 18, T. 40, R. 1 W., for 
lng driving. 

SpiritrivAr .......... Price ........ G. W. Cate, N. N. McCloud, lot 4, Sec. 32, 
T. 34. R. 3. E. Log driving. 

Pine creek ........... Price ....... A. B. McDonnell, Sec. 18, T. 40, R. 2 W. 
Log driving. . 

Pop~ar river .... .... Oconto .. o.o.o HalvAr AnnunsoD, John Annunson, Sec. 13, 
T. 38, R. 15 E. Log driving. 

Little Elk river ..... Price ........ Matthe.v Wadleigh. R. M. Mooer, A. D. 
Lunt, on Little Elk for lOll: driving. 

Prairie·river. ....... Lincoln ...... Able Jljeff, W. ~ :::Iec. 14, T. 83, R. 8 E. 
Log driving. 

Deer Tail river..... Chippewa .... J. W. Heather, James McGee, Set,s. 8, 9. 
and 16. T. 3o, R. 4 W., and Sec. 24, T. 35, 
R.5W. Logdrivin". 

Hay creek .......... Chippewa ... John Redmond, Secs. 16 and 17, T. 31, R. 
5 W. J .. og driviug. 

Black river, E. fork. Wood, Clark T. J. LaFIAsh, Sec. 14, T. 23. R. 1 E., Secs. 
& Jackson. 5 and 30, T. 23, R. 2 E., Sec. 4, T. 22, R. 2 

E. Log driving. 
Wood river .......... BUl'llett ..... J. P. Jacohson, Sec. 23, T. 38, R. 18 W. 

Log driving. 
Embarrass river ..... Shawano ..... F. D. Ne·wbold, R. R. Livingstone, T. 

26, R. 11 and.12 E. Log driving. 
Kewaunee river..... Kewaunee... Wyota Strausky, SW. Sec. 14. T. 23, R. 

24 E. 
Kickapoo river ...... Vernon ....... A. C. Cushman, NE. SE. Sec. 24. T. 12, 

R.3 W. Log driving. 
Hay creek ............ Burnett ...... J. G. N.plson, Wm. Long, Sec. 12, T. 40, R. 

11 W. 
Chippewa river ...... Eau Claire ... Deloss R. Moon, Sec. 25, T. 27. R. 10 W., 

and Sec. St, same town and range. 
1881 160 Pine river .. .. Liucoln JohnRoss,J. E. L)::o.<C7. !.;I.I:'. Bube, Sec. 

22, T. 31, R. 7E. Logdrivinl!'. 
John nos" J. E. Leah)', M. P. Bube, Sec. 

9, 'J. 31, R. 8 E. L"g oriving. ___ _ 
1881 160 Pine river ............ I Lincoln 

a Chap. 181, Laws of 1882, amends. 



332 WATER POWERS OF WISCONSIN. 

Grants oj dam privileges by the legislature oj Wisconsin-Continued. 

Laws 
of 

a 1881 

J881 

1881 

1881 

b 1881 

1881 
1881 

1881 

1881 

1881 

1881 

1882 
1882 

188~ 

1882 

1882 

1882 

'1882 

1882 

1882 

1882 

1883 

1883 

1882 

c 1882 

1882 
1882 

1882 

1882 

1882 

1883· 

Chap· 
ter or 
num­
ber. 

161 

164 

177 

221 

255 

266 
267 

311 

326 

327 

331 

38 
78 

loa 

106 

107 

137 

145 

182 

183 

1M 

186 

2U I 

2281 

247 

269 
2,0 

292 

297 

316 

9 

River. 

Wedges creek ........ I 
Saylor creek ....... .. 

Couuty. 
Name of grantee. laud description, 

section, township and range. 

Clark ... .... JamAs Hewett, NF,. SE. Soc. 22, and NW. 
SW. Sec. 23. T. 25, R. 3 W. Log 

driving- . 
Price ......... E. E. LeClaire, T. 39, R. 1 E. Log 

driving. 
Fisher creek ......... Chippewa .... Engene Shaw, D. P. Simmons, Sec. 31, T. 

Sit ver creek ........ . 

Chippewa river ...... 1 

Yellow river ........ . 
Plover river ........ . 

32, R. 6 W. Log driving. 
Taylor 

Price. 
and John Duncan, any point on ~aid creek. 

Log driving. 
Chippewa ... Stanton Barnard, Sec. 4, T. 28, R. 8 W., 

aud Sec.26, T.29. R.8 W. Log driving. 
Chippewa .... Robert Jackson, Sec. 1, T. 29, R. 6 W. 
Marathon .... E. G. Cory, SW .Sec. 19, T.28, R.lO E. Log 

driving. 
Aminiconriver ....... Douglas ...... R. H. Henrv, S. B. Barker,G. W. Hclnry, 

T. 46, R. 13 W. Log drivin'l". 
Siscowitriver ....... Bayfield ...... R. D. Pike. Isaac H.Wing, N. J. Willey, 

T. 51. R. 6 W. Log drlving. 
Iron river ............ Bayfield ...... R. D. Pike, J. H Knight, Isaac H. Wing, 

Jas. Barden, T.50, R.9 W. Log driving. 
Windfall creek ...... Chippewa .... JohllMorning, W. A. Rust, Sec. 16, T. 38, 

R.8 W. Log ririving. 
Embarrass river ..... Shawano ..... Wiiliam Smith, SE. Sec. 9, T. 26, R. 14 E. 
Red Cedar river ..... Burnett ...... J. H. Knapp, H. L. Stout. Andrew Tain-

ter, W.lliam Wilson, T. B. Wilson, J. H. 
Douglass, Sec. 25, T. 37, R. 10 W., for h·g 
driving purpose~. 

Red Cedar river ...... Barron ....... J. H. Knapp, H. L. Stout, Andrew Tain-
ter, William Wilson, T. B. Wilson, J. H. 
Douglass, SE. NE. Sec. 21. and Lot3, Sec. 
22, T. 36, H.. 10 W., for log driving pur· 
poses. 

Wisconsin river ...... Portage ....... S. A. "herman, Sec. 17, T. 23, R. 8 E., for 
log dri ving purposes. 

Big Plover river ..... Portage •..... C. A. ~herman, Sec. 26, T. 24, R. 8 E., for 
log dflving purposes. 

Blake brook ......... Waupaca ..... Raymond Ayres, C. Rich, NE. Sec. 35, T. 
24, R. 12 E .• for log driving. 

Big Plover river ..... Portage ....... S. A. Sherman, Sec. 9, T. 23, R. 8·E. Log 
driving. 

Totogaticanse river •. Bayfield ....... J. E. Glover, Is~ac H. Wing, W. H. 
Phipp., Sec. 8, T. 4"1, R. 9 W. 

Totogaticanse river .. Douglas ...... J. E. Glover, Iqaac H. Wing, W. H. 
Phipp_, Sec. 1, T. 43, R. 10 W. 

Totogaticanse river .. Bayfield ...... J. E. Glover, I.aac H. Wing, W. H. 

I 
Phipps, Roc. 6, T. 43, R. 9 W. 

Big Eau Pleine river. Marathon.... Christian Weber, NW. SE. Sec. 13, T. 27, 
R.3 E. 

Polk .......... J. F. Mason, G. B. Bnrrow., W. J. Vin-
cent, Wm. Alnpry,J. S. B·ker At or 

St. Croix river. 

\ 
npar St. Croix Falls, for log driving. 

Jnmpri,.er ........... , Price ......... D. P. Simmon., NW. SW. Sec. 32, T.34., 
R.1 W., for log driving. 

'\\'isconsin river ...... Lincoln (now .~. D. Brown, T. W. Anderson, A. 'N. 
Oneida). Brown and W. E. Brown, Sec. 6, T. 36, 

R.9 E. 
Bab>'s creek ........ Sauk ......... A. P. Ellinwood, Sec. 9. T.12, R. 4 E. 
Rock creek... Ulark .... .... Phillip Rossman, Sec. 28, T. 27, R. 1 W., 

for log driving. 
Spring brook ........ Lauglade .... J. H. Weed. S. Bryant,Alfred Weed,E. Y. 

;>;E Sec. 31,T.31.R.llE.,forlogdriving 
Little Wolf river .... Waupaca .... C. M. Wells, J. W. Ostrander, B. Os-' 

Em barrass river ..... 

East Fork Black 
river. 

Shawano ..... \ 

Wood, Clark 
and Jackson 

trander, bW. SW. Sec. 8, T. 22"R. HE. 
Henry Stearns, SW. Sec. 9, T. 27,!t. 12 E., 

for ILg c1rivin!<. 
Thomas J. La Flesh, Sec. 25, T. 24 N., 

R. 2 E. 

a Chap. 89, Laws of 1832, amends. 
b Chap. 96, Laws of 1883. amends. 
cChap. 253, Laws of 18S7, amends. 
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Grants oj darn privileges by the legislature oj Wisconsin-Continued. 

I Chap· 
Laws ter or 

of num· 
ber. 

River. County. 
:Name of grantee, land de8~ription, 

section, township and range. 

----!-------I-----I-----·----------
a 1883 

2: I b 1883 
1883 170 

1883 113 

1883 75 
1883 347 
1883 198 

c 1883 140 
d 1883 289 

1883 93 

1883 88 

1883 224 

1883 222 

1883 335 

'1883 11 
1883 230 

1833 130 

1883 132 

1883 3 

1883 317\ 
1883 355 

1883 65 

1883 259 

1883 21 

e 1883 33 

1683 344 

1883 213 

1883 326 

1885 43 

1885 70 

Black river. Clark ......... 

Chippewa river ...... '''' ......... .. 
(Jopver creek Lincoln ..... . 

Duncan creek" .. .. Chippewa .. .. 

Dunnum creek. .. .... Burnett ..... . 
Fisher river .......... Chippewa .. .. 
Haycreek.. .. . Price ........ . 

Kewaunee river., .... Kowaunee .. . 
Little B:ack river ... Taylor ... "" 

Little Eau Pleine 
river. 

Marathon .... 

James HeWitt, near outlet of O'Neill'. 
creek. 

Stanton Bernard, amen<lin~ 255, 1881. 
J. F. Ellis and J. R. Wilmot, NW. NE. 

Sec. 1, T. 31 N., R. 5. 
Hector C. McRae, Jacob Lueng-Ie and John 

Miller, NW. NE. Sec. 6, T. 28N., R. 8W. 
Erick Lundholm, Lot 3,Sec. 28,T. 38, R.17 W. 
Wm. Ervin, on said rivljr for log drivin 7 . 

James Morrison, Edward Rutledge, SW. 
SW. Sec. 21, T. 36, R. IE. . 

An act to ameud Sec. 2, Ch. 58, Laws 1851. 
E. R. Urquhart, Peter Dovle, Jo£eph 
~:!tO'~~.rR~i l~n Noslitz, SW. BW. Sec. I, 

.Joseph Meyer, Sec. 34, T. 27 N., R. 2 E. 

Little Yellow river Wood.... .... J. D. Witter, J. E. Ingraham, John Daly, 
R. A Sam"on. Sees. 19, 29, 30, 32, 
T. 21N., R. 3E. 

White river ........ Bayfield ...... John A. Humbird, at point where C. & St. 
Paul, hi. & O. R,. crosses. 

Long Lake river .... Burnett ..... John H. Knapp, Henry L. ~tont., Andrew 
Tainter, Wm. Wilson, Thos. B. Wilson, 
John H. Donglas, SW. of SW. Sec. 24, 
T.37, R. 11 W. 

Marengo river.. ...... Bayfield.. .. Robert Ritchie, S. Yo of SE. Sec. 27, T. 45 
N.,R.5W. 

Namakogan river .... Ashland .. ' .... Anthony J. Hayward, Sec. 27, T. 41, R. 9W. 
O'Neil river .......... Chippewa .... Marshall Miller, L C. Stanley, Sec. 29, 

T. 31, R. 8 W. 
Pine creek ............ Taylor ....... Thomas Kerns, Sec. 15, T. 30 N., R. 1 W. 

Log drivinc. 
Poplar river..... ..... Oconto llalvor AnnUDClon and John AnnunsoD, 

Secs. 13,14, T. 38 N., R. 15 E., Sec. 20, 
T. 38N., R. 16E. 

Red Cedar dver ..... Dunn .. " ..... John H. Knapp, Henry L. Stant, Andrew 
Tainter, Wm. Wilson, Thos. B. Wilson 
and John H. Douglas, Lots 2 and 6, Sec. 
6, T.28, R.12 W. 

Robinson creek ... Jackson ..... Hugh B Mills, T. 20. R. 2 W. 
St. German creek .... Lincoln (now! John A,pin and P. B. Chapagne, Sec. 30, 

Vilas). T. 40 N ,R. 8 E. 
Scarbro creek ....... Kewaunee .... \ George Grimmer, Alex Trudell, William 

Bruemmer, S ,V. oi SE. Sse. 25, T. 24. 
R.23E. 

Springbrook ......... Langlade .... Louis Navotney and Joseph Navotney, 
west y. NE. and east Y. NW. Sec. 29, 1'. 
31 N., R. HE. 

Straight river ........ Polk .......... Nelson Lawson, J. H. McCourt, Lot 1, 
Sec. 20, T. 36, R. 16 W. 

Straight river ........ Polk .......... Isaac Staples, N. y, SW. Sec. 18, T. 36, 
R.16W.; S. Yz NE Sec. 20, T. 36, R. 16 W. 

Totogaticanse river .. Donglas...... S. L. Cowan, Isaac H. Win", and Wm. 

I Phipp., SW. Sec. 30, T. 43, R. 10 W. 
Yello.w river .......... '1 Barron........ Charles S. Taylor, John Post, SE. of Sec. 

27, T. 34N., R.12 W. 
Yellow river .......... Taylor ........ I J. }<'. Ellis, E. W. Allen, Sec. 27, T. 31 N., 

R. 4 W. 

for log driving purpo.es. 
Namakagon river .... 1 sawyer ....... \ A. J. Hayward, above village of Hayward, 

Ahnapee river ........ Door ......... A. Fetzer, K~ Youngs. E. Y. SW. Sec. 29, 
__ --'-__ .....:.-________ . __ .__ T. 26. R. 2" E. . 

~ a Chap. 88. Laws of 1885, amends. 
bAmendment .•. _ 
c Amendment. 
d Chap. 377, Laws of 1887, amends. 
e Chap. lOS, Lawe of 11S87, repeals. j 
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Chap­
Laws teror 

;. lof num-
1 iL~ ber. 

River. County. Name of grantee, land description, 
section, township, and rang~. 

----1-------1-----1----
a 1885 

1885 

1885 

1885' 

1885 

1885 

1885 

1885 

1885 

1885 

1885 
1885 
1885 

1885 

188:; 

1885 
1885 

1885 

1885 

1885 

1885 

1885 
1887 
1887 

1887 

1887 

1887 

1887 

1887 

1887 

75 

100 

104 

158 

180 

231 

235 

236 

254 

255 

278 
280 
281 

Namakagonriver, .. , Washburn .•.. 

Hemlock creek .. , .... 1 Chippewa ... . 

Elmcreek ............ \ Sawyer ...... . 

Wisconsin river ...... Wood ........ . 

Sand creek.... . .. . . . . Barron ...... .. 

Miller creek .... " . . . . Barron .•...... 

Embarrass river"... Shawano .... . 

Little Bear creek.... Barron ...... .. 

Apple river..... .. .... Polk...... .. . 

Embarrass river ..... Shawano .... . 

Wisconsin river..... Wood ....... .. 
Red river ............ Shawano ... .. 
Embarras" river..... Shawano ..... . 

282· Embarrass river ..... Shawano ..... 

283 Apple river... .... .... Polk .......... 

363 1 Sheboygan river. .... Sheboygan .. 
367 I Popple Creek.. .. .. .. Price ...... .. 

371 Lewis creek ......... Jackson .... .. 

372 Deer brook .......... Langlade ... . 

402 'Vood river.... ...... Burnett ... .. 

412 Plover river......... Marathon .. .. 

4~4 Milwhnkee river ..... Milwaukee ... 
12 Wi.c IOsin river...... Lincoln .... .. 
2~ Wisconsin river ...... Wood ....... .. 

41 Tomahawk river .... Lincoln ...... 

68 Montreal river. ...... Iron ........ .. 

70 Big Eau Pleine river Marathon .. .. 

85 Tea river .... ' ........ Sawyer ...... ~ 

113 Apple river .......... Polk ......... . 

117 Tamarack creek,.... Oneida ....... 

Jacob Bean, J. S. Oorier., Sec. 35, T. 41, 
R. 10 W., and other points on said river, 
for IQg dri ving J;lllrposes. 

John H: Knapr, Henry L. Stout, Andrew 
Tainter, William Wilson, Tbomas B. 
Wilson and John H. Douglass, W. J1l 
NW. !:lec. 26, T. 36, R. 9 W. 

J. H. KnAPP, H. L. Stout, Andrew 
Tainter, William WHItOn, T. B: Wilson 
and John H. Douglass, Lot 4, Sec. 10, 
T. 37, R. 9 W. 

M. L. Bensley and Welcome Hyde, Sec. 8, 
T.22, R. 6E. 

J. T . .Heath and L. B. Roice, N. Yo Sec. 
17. '1'.36, R. H W. 

J. H. Knapp, H. L. Stout~ Andrew 
Tainter William Wilson, T. 1:1. Wilson 
and J. H. Douglaes, SW. Sec. 26, T. 
36, R. 13 W. 

E. J. Homme, N. ~ NW. Sec. 10, T. 27, 
R.ll E. . 

J. H. Knltpp. H. L. Stout, Andrew 
Tainter, William Wilson, T. B. Wilson 
and John H. Douglass, SW. NW. Sec. 
23, 'r. 36). R. 12 W. 

John C. tlchneider, S. ~ NE. Sec. 12, 
T. 32, R. 17 W. 

Carl J. Berg and Nil. A. Madson, N W. 
NW. Sec. 23, T. 27, R. 12 E. 

R. C. Lyons, Sec; 18, T. 22, R. 6. 
l-Ieorge J. Hahn, NW. Sec. 3, T. 27, R. 14E, 
John Sieber and William Dumke, E. ~ 

SW. Sec. 15, T. 27, R. 13 E. 
Theodore Buettner, NW. Sec. 23, T. 26 

R. 13 E. . 
John C. Schneider, SE. NE. Stlc. 11, T. 32, 

R.17 W. 
Henry Huson, SE.Spe. 13, T. 16; R. 20 E. 
G. W Mason, David Dubach, Allen Bur­

dette and G. W. Prescott, Sec. 28, T . 38, 
R.2 E. 

Oliver Darwin, T. 21, Ranges 2, 3 and 4 W. 
One or mO.re dams for 1011' driving pur­
poses. 

M,G.Harlow& W.H.Luce,SW.NE.Sec. 30 
'1' ,32, R.ll E" for loa' drivinl< purposes 

CanUl"eAnderson, SE.SE. Sec.28, T. 38,R 
18'·W. 

H. M. Wadleigh, NE.SW.Sec.19,T. 28, R. 
10 E. For log driving purposes. 

City of Milwaukee in City of Milwaukee. 
William H. Bradley, Sec, 10, T. 34, R. 6 E. 
CentraliR Pulp & Water Power Co., Spc. 

24, T. 22, R. 5 E. 

C. D. Hammond, H. C. Baker, W. W, 
Rich, P. B. Champaa'ne, W. H. Eustis, 
Secs, 4 or 9, T. 35, R. 6 E. 

Benj. Heinemann, at any point or points 
on said river to be seleeted by the 
grantee. 

W. H. Richards, NW. SE. Sec. 4, T.27, 
R.3E. . 

John "England, "ither on Sec. 3, T. 41, 
R.6 W.,orSec. 34, T. 42, it. 6W. 

William Wilson, Amos E. Jefferson and 
CL.!'s. T. Fo~either Sec. 28 or Idee. 33, 
T. 33, R.16 w. . 

M. P. BAebe and H. Cline, building dams 
__ --' __ -'-----:--:--____ '-_____ -'-...::0=n..;:s;.:a"'i;::d-'c"'r.:::6"'ek::..;for log dri ving purposes. 

a Chap. 154, Laws of 1887, amends. 
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Grants of dam privileges by the legislature ()f Wisconsin-Continued. 

i[ Chap. 

L~fs ~~~~ River. Conntr. 
! ber. I' 

Name of grantee, land description, 
section, township and raDge. . 

I ' -1----------[ 
1887 I 135 Apple river......... St. Croix .... S. W. Campbell, NW. NE. Sec. 11, T. 31 

, R.U~ 

1887 I 176' Yellow river ......... Rarron ....... J. W. Taylor, NW. Sec. 27,IT.34, R. 12 W. 
1887 177 Traje river.. Burnett ...... Frpderick Petterson, W. Yo ~E. Sec. 22, 

1887 

1,~87 

1887 
1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 
1887 

1887 

1887 

188n 

a 1889 

1889 

1889 

1889 

1889 

178 

218 

223 
251 

251 

262 

273 

299 

32\\ 

339 

iH6 

386 

407 

431 

438 

444 

448 
449 

512 

532 

366 

445 

270 

449 

37~ 

T. 37. R. 18 W. 
Blake's lake ......... Polk ......... Samuel Harriman. G. P. Anderson and 

Abram Johnson, Sec. 26,T.35 R,16W. 
Apple river .... Polk ......... John C. SchnAider, William Wilson, NW. 

I NE. Sec. 6, T. 34, R. 15 W. . 
Tatogatie river 
Robiuson creek 

Washburn: ... G. A. Torinus, Sec. 12, T. 42. R. 12 W. 
Jackson ..... Hu"h B. Mills. maintain dam or dams in r. 20, Rungesl, 2, 3 and 4 W., for log driv­

Ing purr.oses. 
Clam river ........... Burnett ...... W. J. Vmcent, JamAR Thompson and J.B. 

Jones, T. 39, R.16W. 
Duncan creek ........ Chippewa .... Jacoh Leinenkugel, NE. NE. Sec. 6,T. 28, 

R. 8 W., in city of Chippewa Falls. 
Devil's creek ...... . Sawyer 

North Fork, Eau 
CHaire river. 

Malcom Dobi", l\E. NW. Sec. 3, T. 38, 
R. 8 W., als(' other dams on said creek 
for log driving purno~es. 

Clark ........ Jacob Bye, Sec. 28, T. 29,R. 4 W. 

Bear creek. OnAida (now 
Vilas). 

Big Rih river ........ Marathon 

Tomahawk river .... Lincoln ..... 

Squaw creek......... Price ........ 

Montreal river . .. i ••• Ashlar.d (no" 
Iron). 

Squirrel river.. ...... Oneida ....... 

Black river .......... Jackson .. , .. 

Peshtigo river... .... Forest: ....... 

Trade river .. ....... . 
Flamheau river (N. 

Fork). 
Eagle river ......... . 

Burnett ...... 
Oueina (uow 

Vila.). 
Oneida (now 

Vilas). 

Eagle river.. .... .... Forest (now 
Oneida). 

BAaver brook........ Pulk ......... . 

Chief ri ver.... ... . .. Sawyer ..... .. 

Eagle river ....... Oneida .... .. 

Em barrass river . .... Shawano ..... 

Fox river ............ . 

C~~: H. Henry, Secs. 1 and 2, T. 40, R. 

D. H. Johnson, Fled Reithrook and L. W. 
HHleAY, between SW. J4 8ec.8 and Sec. 
6, T.29, R. 5 E. 

D . .J Arnin, E P. Arpin and W. G. Col­
lIDS, SW. J4 Sec. 28, T. 35, R. 6 E. 

James Quail and John Quail. Frum its 
m(~uth to Sec. 16, T. 38, R. : E., for log 
drIVIng purposf's. 

Daniel C, hfield, at noint or points in 
Sec. 34, T. 46, R. 2 E., for log driving 
lJurposes. 

J. D. W. Heath, T. 39, R. 5E.,forlog 
driving pUTfjOSe!'i. 

D. J. l:iPliulding. E. L. Brockway, Sec. 22 
T.2I,R.4W.' , 

G1~rE~ R. Hall, See. 28 or Sec. 33, T. 37, R. 

C. J. Akerlind,S,E. SE Sec 16, T. 37, R.18 W. 
C. H. Hearl', T. 42, H. 5 E., for log driving 

purposes. 
Leander ChoRte, W. H. Bradley. GeorEe 

Gerry and Walte,' Scott, Sec. 31, T. 40, H. 
1OE. 

J. P. Underwood, Gao. Gerrsr, Henry 
Sherry, S. ~ Sec. 5. T. 39, H. 11 E. 

Joel Richardson, "W. of thA NE. and 
NE. of SE. Sec. 5. T.33 N., R.15 W. 

James Wright, Sec 16. T. 41 N., H. 7 W.,& 
other IOJaJities along said stream. 

Leander Choate. W. Ii. Bradley. George 
Gerry, Walter Scott, Sec. 31, 'T. 40 N., 
R. 10 E. 

77[ Four mile creek .... . 

Herman Schwanke, Herman Wilkes and 
H . .\. Wichman, Sec. 13, and Lot 26 
R.lIE. ' 

Henry J. Rogers & August L. Smith, Lots 
6& 7, Sec. 24, S. or river to lots 2 & 3 
Sec. 22N.of river,T.21N.R.18E. ' 

Freeman & Fellows Lumber Co. on said 

~1889__ 4851 Little Bearcreek ... . 

1889 398 Li ttle Somo ri ver .. .. 
1889 446 Moose river ........ .. 

Outagamie ._ 

Marathon .... J 

Oneida ' .. "1 

Lincoln ..... . 
Douglas .... "I 

creek for log driving. 
John T. Coegriff, on SW. ofSE.Sec. 7, T. 

41, R. 5. E. 
John Woodlock, Sec. 27, T.35 N., R.5.E. 
William Sauntry, T. 45, H. 13, Spc.6, T. 44, 

R.ll W. find T.43 N., R. 13 W. 

a Chap. 87, Laws of 1897, repeals. 
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Grants of dam privileges by the legislature oj Wis()I'Jnsin-Continued. 

ChaD­
Laws teror 

of num-
her. 

River. County. Name of grantee, land depcription, 
section, township and range. 

---- -------- -----,----------------
1889 

1889 

1889 

a 1889 

~:: II 
1889 

1889 

1889 
1889 

bl889 
1889 

1889 

1889 \ 

1889 

1889 

c 1889 

1891 
1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 
d 1891 

1891 

1891 

1891 

1891 
1891 [ 

23 Pigeon river ......... Waupaca .... John Nc>hl',Sr .. Albert Nohr, & Wm.Nohr,. 
SE. of SE. Sec. 15,,, 'r. ·25 N~ R. 1a E. 

4-5 Red river ......... __ . Shawano ..... August U. Srhmidt, .NW. of NJl;. Sec.8, T; 
27, R. 14 E. 

4l Red river ........... Shawano ..... -Gharles Krup.ger & Au!!'ust Krueger. SE. 
of SW. and SW. of SE. Sec 8, T. 27, R. 
15 E. 

215 St. Croix river ...... Polk .... " .. Amos E. Jpfferson, James Thompson. SW, 

I Chinn, Elward D: Lewi. and Edward 
A.O'Hrien, SAc. 22,T.30 N.,R.20 E. 
Sec. 11.T.38N.,R.19W. (TWO dams.) 

4051 Skinne! creek .. ~ .. .. 

83 Squaw creek ....... .. 

252 [ Tomahawkriver ... _. 

<181 Tomahawk river_ ... 

Price ......•. Geor!!'e W. Mason and Allan 11urdette,Secs. 

I 
9. 15 an<119. T. 36, R 2 W. 

Oneida ...... LeRoy Herrick, A. M. Sherman, NE. of 
the SE.Sec. 28, T.40N.,R. 4 E. 

Oneida ...... David N. Beojamin, Wm. S.Stanley, Hen­
ry C. Payne, Sec •. 10 & 15, T. 39 N., R. 
6 E. 

Oneida ...... John Arpin & Daniel J. Arpin, oec. 21, T_ 
86N., R. 6 E. 

394 Whiteriver .......... Bayfield ...... JohnS.Owen,Sec.13,T.45N.,R.7W. 
32 Wisconsin river ...... Wood ........ John Edwars & Walter A. Scott, Sec. 86, 

T.22N .. R.5E. . 
2538, Wisconsin river ...... Wood ......... Thomas E. Nash, T. 21 N., R. 5 E. 

• Wisconsin river.... Portage .... _. Geor!!'e A. Whiting, Wm. ". Whiting and 
R. C Rn.,ell, Sec. 8, T. 23 N., R. 8 E. 

407 Wisconsin river ...... Portage ...... TbeodQre A. T8~Jor and G. S. ~iron~ Secs. 
6,7,T.23,R.8E. 

236 Wisconsin river ...... Wood ......... Geor, e S. Biron and Laura Biron, Sec. 34, 
T.23N.,R.6E. 

316 Wisconsin river ...... Wood ......... Frank Garrison. John Farr'sh, E. B. Ros­
.ier, J. D. Witter, G. F. Steele, Sec. 24, 
T.22N.,R.5E. 

235 Wolf river., .......... Shawano ..... C. M. Upham, Mathias Miller, F. D. Naber, 

49 

104 
110 

110 

110 

110 

Yellow river..... .... Bnrnett and 
Washburn. 

Tamarack river ..... ! Burnett ...... 
Spruce river .. _. ... Douglas .. . 

Spruce river ......... 1 Douglas ..... . 

Spruce river .. · ....... 1 Dougla ..... .. 

Spruce river ..... _ . Douglas._ .. .. 

Secs. 25,36,1'.27, R. 15 E. . 
Wm. ChaJmer., S"c. 27. T. 39 N., R.12 W.; 

Sec. 7. T. 40 N., R. 16 W.: Sec. 20. 'J'. 39N., 
R. 14 W.;SeC. 10, T. 38N ..... R. 13W. 

Wm. Sauntry, Se<:. 6, T .• 2, Jot. 15 W. 
W'll. Saunt,·y, NW. SE. Sec. 32, T. «, 

R. 15 W. 
Wm. Sauntry, SW. NW. Sec. 27, T. 44, 

R.t:iW. 
Wm. Sauntry, NW. SE. Sec. 22, T. «, 

R.15W. 
Wm. Sanntry, SW. SW. Sec. 14, T. 44, 

R.15 W. 
111 St. Croix river ....... Do;'glas .... _. Wm. SauD try, three dams at different 

~~ifiw ~n west line of section 6, 1'. «, 
140 Flambeau creek ..... Price ...... O. D. Van Dusen, Josiah A.rnold. Fred 

Arnold, Lot 8. Sec. 6, T. 39, R. 1 E. 
142 Yellow river ........ Wood ........ HAnry C. Paine, at or near tue town of 

Babcock. T. 21, R. 3 E. 
148 [ Trade river __ ....... Burnett ... _ .. Carl E.Peterson, Sec. 36,.T. 87, R. 19 W. 
149 Spring Brook ...... _ Washburn ... Wm.ChalmArs, S. ~ SW. ilecs. 6, N.'hNW. 

SAc. 7, 'r. 39, R. 11 W. 
150 Oconomowoc ........ Washington. E. W, Erercks, NE. NE. Sec. 25, T. 9, 

R.18 E. 
170 I Oak creek ............ Milwaukee ... Jos. Lindemnann, NW. SE. NE. SW. Sec 

2, T. 5, R. 22E. 
175 Red river ..... _ ...... Shawano ... _. G. J.Huhn,J. H. Baum20hnMarx,N.~ 

SW. SE. 8ec 2. T. 21, Jot. 14 E .. 
177 [ WtscOnslU rlver ..... r onelda· ...... 1 Dan Graham, E. C. Allen, L. J. Cook, Sec. 

26, T. 40, R. 9 I!:. 
186 Little Wolf river .... Waupaca .... Ja •. Meiklejohn and W. H. Hatten",.co­

partners as Meiklejohn & Hatten,.N"'. 
tlW. Sec. 15, T. 23, R. 13E. 

a Chap. 478, Laws of 1891, amends. 
bNo section given, 80 it cannot be located. 
c Chap. 27. Laws of 1895, repeals. 
d Chap. 28, Laws of 1895, repeals. 
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Grants of darn privUege8 by the legi8lature of Wi8con~in-Continued. 

Laws 
of 

Chap 
teror 
num­
b"r. 

River. County. 
Name of grante", land description, 

section, township and range. 

------ -------- -----I-------------~-
1891 

1891 

1891 

1891 

1891 
.. 1891 

1891 

1891 

1893 

1893 

1893 

1893 

1893 

1893 

1893 

1893 

1893 

a 1893 

1893 

1893 

1893 

1893 

b 1893 

1893 

c 1893 

1893 

1893 

1893 

222 

229 

238 

242 

284 
313 

395 

396 

111 

221 

26! 

203 

50 

19! 

207 

122 

154 

190 

191 

129 

169 

266 

302 

99 

118 

213 

143 

138 

Iron river .......... :. Bayfield ...... Patrick Hymes, building dams on said 

Pine river ..... o.o •• 0 }'orest .. 
river for log driving purposes. 

Henry Collett, J. S. Chase and Levi Col­
lett, on north branch of Pine river. 

Pine river ....... , .... Forest.... ... Burton Ramsey, Chas. H. Jones, south 
branch of Pine river for log dri ving pur­
poses. 

Ean Claire river ..... Marathon .... Geo. Clayt.on, Chas. E. Parks, Sec. 7, T. 29, 
R.10E. 

'Visconsin river ..... . 
Chippewa river ..... . 

Little Wolf ri ver .... 

Columbia .... 
Eau Claire 

and Chip· 
pewa. 

Waupaca .... 

Town of Newport. in town of Newport. 
Wm. F. Hailey, 'H~nrv W. EarlYi John 

Hunner "nd Jos. Mandelert. tl the 
cities of Eau Claire and Chippewa Falls. 

A. W. Whitcomb and G. H. Fox. Secs. 23: 
and 26, T. 25. R. 14 E. 

Montreal river... ... Ashland ... " Jas. McCrassen atld J. T. Barber. at any 
point or pOlDts between Island Lake and' 
Sec. 27. T. '6, R. 2 E., for log driving' 
purposQs. 

Black river.......... Clark ......... M. C. Ring, town of Pine Valley, Clarke 
county. 

Clam river ........... Burnett ...... John Arbuckle, SE. of NE. Sec. 5. T. ~7 N .. 
of R. 14 W. 

Clam river ........... Burnett ...... John Arbuckle. NE. Sec. 30. T. 38 N. r 
R.14 W. 

Comet river.... . .... Shawano and James Soanldin", Sec. 21, 1'.26 N ., R.11 E .. 
Waupaca. Sec. 3!, T. 26 .N., R. 11 E • county of 

!:Iha wano, also Sec. 12. T. 25 N., R. 11 E. 
county of Waupaca. 

Lincoln ..... Carl Kleinschmi~t, east Y. of NE. Sec. 20, 
T. :11 N., R. 6 E 

Devil creek ....... . 

Elder creek ......... Taylor ....... j Charles W. Hanson. Sec. 19, T. 31 N. 
R.4 W. 

Embarra8s river... Shawano ..... Jam". Meiklejohn, S. Y. of the NE. & NW. 
of NE. Soc. 5, T 26N, R.13N. 

Hay Meadow creek .. Lincoln ..... Frederick Mallecke. on the SE. of SW. 

Little Rice river ..... ·Oneida ..... 

Oconto river ........ . Oconto ..... .. 

Oconto ....... I Oconto river ........ 0 

I 

Sec. 7, T. 32 N .• R. 8E. 
Thomas Christy. west ~ of NE. Sec. 23, 

T.36N .• R.5E. 
Merick Murphy. amending Sec. 129, 1851, 

and 32, P. and L" 1862. 
N. H. Brokaw and E A. Edmrmd~ lot 

No. 1. Sec. 2;'T. 28N.,R.19.andT. 28 
N., R 19E., opposite Fliae of river. 

Pecor. brook ....... Oconto ....... Wm. S"mmers. o[} thA NE: of the NE. of 
Sec. 18. T. 29, R. 17E. 

Pelican river........ Oneida ....... Paul Brown and A. W. Shelton, Secs. 8, 
9and16. r, 36N" R. 9 .,;. 

Lincoln ...... John N. Connor anc! Si~muncl Heineman, 
Sec 1, T. 31 N .• R. 6 E. 

Bayfield ..... Ertward. J. Thompson. SAC. 9.1'. 50, R.5 

Prairie river . .... 

S~nd river ...... 
W., Soc. 1, /'.51. R. 5 W. 

White river .......... Ashland...... G'orge Donileson,Samuel C.Knowles and 

Wisconsin river .... Columbia & 
Sauk. 

Henry Sherry,N. l-> NE. Sec. 6, T. 46 N., 
R.4W. 

Kilbourn M.nufacturing Co., Secs, 3. 4. 
9,10. r. 13 N., R. 6 ffl. (An act to amend 
Ch. 424 of the pri va te and local laws of 
1866.) 

Wiscon"in ri ver.. .... ................ Wisconsin Ri var Improvement Co., Sec. 8. 
T. 221'1., R. 6 E. 

WIsconsin river .. 

W lsconsin river . . 

Linc"ln ...... Edward D. Brown, Thomas W. Anderson, 
Anderson W. Rrown. Web-ter E. Brown. 
Sec. 6, T. 36 N., R. 9R, Oneida cuunty. 

Marathon .... Jooeph Desert, Lnuis Desert, H. M. 
ThompAon. T. 27 N., R. 7 E. 

*Old dam have been maiutainedhere for many years. No imprClvements recently. 
a Ametldment. 
bTwodams. 
c Amendment. 

22 
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Grants of dam pril1ilpges by ihe legislature of Wisconsi1l-Continued. 

Chap­
Laws ter or 

of num· 

1893 

1893 

a 1893 

1895 
1895 
1895 

18\l5 

1895 

1895 
1895 

1895 

h 1895 

1895 
c 189" 

1895 
1895 

1895 

d 1895 
d 1895 

1891 

1897 
1897 
1897 

1897 

1897 

e 1897 

1897 

1897 

1E99 

1899 

1899 

1899 

1899 

1899 

1899 

her. 

96 

209 

210 

210 
172 
346 

357 

99 

251 
234 

60 

272 

77 
82 

345 
58 

98 

101 
'01 
206 

207 
143 
266 

145 

240 I 
211 

234 I 

190 

134 

H4 

172 

177 

195 

209 

227 

River. Connty. 
Name. of grantee, land description, 

section, township and range. 

-------- ------ -------------
Wisconsinriver ..... Marathon .... J.D.Ross,W. D. Silverthorn, T. 28N., 

R.7 E. 
Wisconsin river..... Wood.... ... George S. Byron and Laura Biron, Sec. 34, 

T. 23N., R. 6 E. 
Wisconsin river ..... Wood ........ Bertrand G. Chandos anrl Gporge E. Hos· 

Big Eau Pleine riveI'. Marathon 
Black river .... ,.... Clark ...... .. 
Chippewa river ..... Ashland ... .. 

kinson.lots 4,7 & 8in Sec. 8, T. 22 N., R. 6E 
,John E. McMullen, T. 29, R. 2 E. 
E. E. Finney, T. 2~, R. 2 W .. 
Geo. L. Rogers and R. A. Cook, Sec. 12, 

T.42,R.2W. 
Fisher river ......... Chippewa .... Warren Fliut and Edward Porter, Sec. 114, 

T.32, R. 6 W., aud Sec. 4, T. 31, R. 6 W. 
Hemlock creek ...... Wood ........ D. J'. Arpin, E. P. A.r~in~. Jo~,. L. Dngas, 

Sec8.17-190r 20, T. 22,'t. 4 E. 
Little Wolf river ... Wanpaca .... N.G.NeJson,Sec.21,T 23,R.13E. 
Peshtigo river ....... Forest ....... Frank E. Cook, Secs. ~8 anu 33, T. 37, R. 

13 E. 
Tnrtle river ......... Iroll ......... Henry Sherry and A. L. Maxwell. Any 

Wisconsin river ..... Oneida 
part of Iron county. 

Edward U. BlOW", Theodore W. Ander· 
son, Anderson W. Hlown Hnd Web~ter 
E. B"own, Src. 6, T. 36, R. 9 E. 

Wisconsin river ..... Woorl ........ Lewis N. Aiexander, Sac. 36, T. 22, R. 5 E. 
Wisconsin river ..... Wood ...... Bertrand G. Chanrlos and Gen. E. Hos· 

kinson, at Grand Rapids.~.c. 8, T. 22, R. 
6 E. (~menrlinQ' Chap. 210, Laws of 1893.) 

Wisconsin river..... Wood........ Lewis N. Alexander. Sec. 36, T. 22, R. 5 J!;, 
Wolfrivel' ......... Shawano ..... Chas. M. Upbamand F. W. Humphrey, 

Sec. 1 or 13, T. 27, R. 15 E. 
Wood river .......... Bnrnett ...... Hickersnn Roller MilICu.,NW. SW. Sec. 

Yellow river......... Burnett ... .. 
Yellow river.. .. . .... Burnett .... .. 
.Heaver creek. .. .... J unea u .... . 

Cranberry creek .... . Burnett .... .. 
Hay rivetT ......... ,. 
Middle river ....... .. 

Barron ...... . 
Vouglas 

14, T. 38. R. 19 W . 
AbeJoLnsolJ,::;bc.7,T.40 H 16W. 
Ah"JnhusOIJ, S.c. 20,1'.39. R.14 W. 
J. F. Hamilton, eha". T. Baker and Hor-

ace Minpr. :--ec. 33, T. 19, R 2 E. 
Sidney H. W.tPrmal., Sec. 15, T. 38, R.15 W. 
W. H. Curtis, N. X Sec. 18,'1.35, R. 13 W. 
Kirby Thoma!>, N. H. AUlOld alld A. H, 

Mills, . Sec. 10, 1'. 41. R. 12 W. ; Sec. 35, 
T. 49, 1:(. 12 W. 

Oconto river ......... Oconto ... , .... Gen. W. Volk, Lots 1 and 3, Sec. 26, T. 
28, R.19E. 

Oconto river ......... Oconto ........ Geo. He"er and Chas. Hall, S"c. 31, T. 28, 
R.2UE. 

R~triver ............. Fore,t ....... I Wm. Fpllows, SE. SE. Sec. 25, T. 36, 
R. 14 E. 

Gilbertcreek ......... Dunn ......... MRitlRnrl H Wilcux, SE. ~W. Sec. 26, 
T.28,R.14W. 

Wisconsin river ...... Vilas .......... Wm. J. V.al>h, Fred. MOle)', W. A. Brad-

Elk Creek .......... . 

Apple river ........ 

Dnnn ..... 
ford, Lots 7 and 8. Sec. 36. T. 40, R. 9 E. 

Jalne .. E. Rork,~'V.of ~E.Sec.12,T.27 N., 
R.ll W. 

St. err, x .... FrHnk W. Ep'pl', Henr .. FI"l'. Geor"e M. 
Brill, SE. 'of SE. bQC. ~5, T. 31 N., R. 
19 W 

Apple river .......... St. Croix .... FRn~9~. El!!ey, bW. of Sec. 26, T.31 N., 

Little ,,"olf river .... Waupaca .... W. H. Hatton &: Arthur Lind.ay, ~W. 
SW. of Sec. 15, T. 23 N., R. 13 E. 

Waupaca river.. .... Waupaca .... R. N. Roberts & Samuel T. O;horn, Lots 
12t and 125, uf the VIllage, now the city, 
of Wanpaca. 

Chippewa river..... Chippewa .... Amms J. McGilvray, Sec. 30, or 29 and 30, 

I T. 30 N., of R. 7 W. 
Oakcreek ........ o •• Dunn ........ J P.Ausman,NE. ofSE. Sec. 12, T. 27 

o N.,R.llW. 

a Chap. 82, Laws of 1895, amends. 
h Amending Chap. 247, Lawsof1882; Chap. 253, Laws of 1887; Chap. 143, Laws of 1893. 
c AmenOIDPnt. 
d Chap. 141. Laws of 1897, repeals. 
e Chap. 122, Laws of 1901, amends. 
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Grants of dt:l,m privileges by the legislature of Wisconsin~Continued. 

Laws 
of 

1899 

1899 

1899 
1901 

a 1901 
. 1901 

1901 

1£01 

1901 

1901 

1901 

1901 

1901 

1901 
1901 

1901 

1901 

1901 

1903 

1903 

t90:J 
1903 

1903 

1903 

1903 

1903 

1903 

1903 

1903 

1903 

1903 

Chap­
ter or 
Dum­
ber. 

261 

820 

381 
~5 

122 
177 

18j 

1£8 

260 

261 

262 

264 

292 

294 
365 

366 

455 

462 

Riv?r. 

Peshtigo river ....... 

County. I 
Marinette .... I 

Name of !CrElnteehland description, 
section, towns ip and range" 

Hieron3"mus Zech, Sec. 1, T. 32N., R. 18 
E. Sec. 33, T.32 N., R. 19 E. 

Flambeau river .... Price.... ... Ahbie Sherry & Frank T. Russell, Lots 4 & 
• 5, Sec. 13, Lot 3 of Sec. 24, T. 40 N., R. 

Manitowish river."." 
Prairie river _0" • •••• 

Rat river ........... . 
N ttmakagon river .. .. 

A.'ple river .......... 1 

Little Wolf river ... . 

Wood river ....... :. 

Big Plover rivar .. 

Vilas ...... .. 
Lincoln .... . 
Forest .... .. 
Washburn .. . 

1 W. Lot60fSec. 25,T. 40 N., R. I, 
W. Lot 1,Sec.25,samA town and ranlle. 

R .. ~. Wright, Sec. 14, T. 4,1 N., R. 6 E. 
EmIl Thomas, Sec. 12, T. 32 N .. R .. 7 E. 
William Fellows.\- amendinll 211,1897. 
JscobBean and .James S. O'Brien. Below 

the range line between Rs. 9 and 10. 

Sec. 31, T. 31 N., R. 18 W. 
St. Croix .... 1 F. W. ~pley. on th" NE. ~ of the SW. ~ 

Waupaca .... Casper F'abst, in the SW. !4 of the SE. 14 
of Sec. 8, T. 22 N., R. 14E. 

Burnett.... .. Adolphus P. Nelson ... !"W. :' .. NW. l4 Sec. 

Portage ...... H. orace E.lIorton, SW.~ of NE.14 S. e. c. 9, 
T.23N.,R.8E. I

· 22, T. 38N., R. 19 w 

LiIly rivor. .......... Lanllladeand W. H. Dick. From mouth of said river to 
Forest· . .. .. north line of T. 3L 

Embartlls. river ..... Shawano ..... W. H. Dick, NE. l4 of NW. l4 Sec. 36, T. 
27, R.12 );;. ·Also on NW. l. SE. l4, 
Sec. 7, T. 26, R. 14 E. 

Flambeau river...... Chippewa .... Anll'us J. McGilvray, S~c. 35, T. 36 N., 
R.5W. 

Black river .......... Clark ........ L. B. Rinl!', Secs. 22. 26, T. 24 N .. R. 2 W. 
Trapp liver.... ...... Marathon ... ~ Walter Alexander, Benjamin ,Heinemann 

Rnd H. C. Steware, Sees. 12,13, T. 30 N., 
R.8E. 

Pine river ........... Lincoln ...... Geo. E. Fo.ter Lumber Co., Secs. 9,10. 
T.31N.,R.8E. 

Flambeau river ...... Chippewa .... Charles R. Smith, Henry S. Smith,L. J. 
Noble, north Yo of Sec. 30, T. 35 N., 
H.5W. Lots 7 and 1, Sec. 2, T.34N., 
R.6W. 

Wisconsin river ..... Sauk and William Gunther, A. D. Johnson, A. B. 
Columbia. Whitman, Lot 4USec. 4. T.13N., R .. 6 E. 

Lots 1 and 2, Ra' road Add. to Kilbourn 
24' ~. . 

St. Croix river ...... Polk ... ..... St. Croix Falls Wisconsin Improvement 
Co., at or near St. Croix Falls. 

26 

59 1 

62
1 145 

153.1 
154 • 

I 
155 

15i 

172 

172 

174 

178 

Pelican river........ Oneida........ Antigo Is and Club, at outJet of Pelican 
lake, Sec. 11, T. 35, R. 10 E. 

Eau Claire... City of Eau Claire. 
Husk ......... O. E. Pederson and L. E. McGill, Lots 

Chiprewa river .... . 
Flambeau river .... .. 

I 2, Sec. and 7,18, T. 34, R. 6 W. 
Wi'consin river ..... Lincoln.... Edward Bradley and Wallace G. Collins. 

Secs. 3 and 10, T. 03, R. 6 E. 
Wisconsin river..... Marathon... G. D. Jone. and Neal Brown, Secs.13 and 

14. T. 30, R. 7E. 
Lincoln ..... Alexander Stewart Hnd Walter Alexander, 

Secs. 19, 20, 29, 30, 31, T. 33, R. 6, and Sec. 
6. T. 32, H. 6 E. 

'Visconsin river""" 

Wisconsin river" "";" Marathon J. D. Roes, CharlesJ. Winton and E. W. 

Wisconsin river" .. Marathon 
Brook •. T. 28, R. 7 E. 

CR~7 linton, Secs. 32 and 33. T. 26, 

Chippewa river...... Chippewa .... David R. Davis and William L. Davis, 
south hillf Sec. 30, T. 30, R. 7 W. 

Chippewa river ...... Chippewa.... David R. Davis and William L. Davis, 
Lot 1, Sec. 29, and Lot 4, Sec. 20, T. 30, 
R.7 W. 

Apple river .... :..... Polk .. ...... A. P. Bixby and Andrew Bottolfwn, Sec. 
30, T. 32, R.17 W. . 

Chippewa river, ..... Chippewa .... Cornell Land & Power Co .. at Brunette 
__ ~'-___________ --'-_______ ~FaJls, Sec. 18, T. 31, R. 6 W. 

a Amendment. 
NOTE.-For the lears 18791880, 1881, 1882, and part of 188:;,1887 and 1891, wher.e the. dums are 

authorized exclusively for log or driving purposes, it will be found so indicated. 
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Grant8 0/ dam 'f)rivilene8 by the legi8lature oj Wiscon8in-Continued. 

Chap· 
Laws ·teror 

of nom· 

1903 

1903 
l00.~ 

1903 

ber. 

180 

1S1 
182 

206 

River. Ceunty. 

Long Lak~ river.... Chippewa. .... 

Brule river .......... Douglas .... .. 
Black river.... .. .. .. Jackson .... , . 

Black river .......... Jackson .... .. 

Pecor brook. " .. .. .. Oconto 

Red Cedar river ..... Dunn ......... 

Name of grantee, land description, 
section, township and range. 

Long Lake Improvement f!o., at or nE'ilr 
outlet of Long Lake, Lot 3, Sec. IB, T. 32, 
R.SW. 

AlwinA. Muckl..Sec. 22, T. 47. R. 10 W. 
La Crosse and Hinck River Railroad Co., 

Lots 2 and B, Sec. 1, T. 21, R.4 W. 
La Crosse 811d Northern Railway Co .• 

.. ithor Lot 5, Sil". 1, or Lot 7,8 c. 2, 
T. IS, R.B W. 

Robert Gregnon, NE ofNW. and W. ~ 
of NW. of Sec. lB. T. 2~, R. 17. 

1903 

1903 

a 1903 

209 

210 

220 Apllie river.... .. St. Croix 

Daniel C. Baldwin and Haunab C. ·BaJd· 
win. Sec. B, T. 29, R. 11 W. 

... F. W. Enley, 8W. NE. Sec. 31, T 31, 
R. IB W. • Amendment to Cbap. IS5, 
Laws of 1901.) 

Copper river.: ....... Lincoln ..... 1903 

1903 

1903 

1903 

1903 
1903 
1903 

1908 

1903 

1903 

1903 
1903 
1903 
1903 

1905 

1905 

1905 

1905 

1905 

1905 

1905 

1905 

1905 

1905 

1905 

1905 

228 

231 

?JI9 

248 

24' 
238 
S08 

810 

340 

'153 

S6! 
.i65 
385 
400 

11 

39 

Chippewa river ...... Chippewa .... 

Wisconsin river ..... Oneida ....... 

Black river.... ... .. Clark ........ 

Long Lake creek.... Iron ....... .. 
Red river ........... Shawano .... . 
Menominee river ... Mari,nette .. 

White river ........ .. Waushara ... 

Chippewa river ..... Sawyer ...... 

Black river.... ..... Jackson ...... 

Tomahawk river... Vilas ....... . 
Little Wolf river .... Waupaca .. .. 
Embarrass river.... Waupaca ... . 
Kickapoo river ...... Vernon .... .. 

Yellow river ....... Wasbbnrn ... 

Plover river .......... Portage ..•... 

69 Elk creek.... .... ..... Dunn ...... .. 

'l5O I Emharrass river ..... Shawano ... .. 

~97 I Fox river ......... .. Olltagamie ... 

'98 Pelican river. ....... Oneida ...... 

La Crosse river. .... La Cro.se ; .. 

Flambeau river.. .... Iron .......... 

Red Cedar river ...... Barron ..... 

407 Wisconsin river ..... Lincoln ...... 

408
1 

BlgSOmOrlver ....... ! Llllcoia .... . 

403 Jump river ........... Rusk ...... .. 

a: Ampndment. 
1 From bed of stream. 
• Mea.sured from low water in river. 

Heirs of RicbardScheu,NE. SW. Sec. 4; 
T. 3~~R. ~E. 

John \'V. Th"mas, Se.cs. 1 and 12, T. 29. 
R. B W. . 

E. S. Sheoard and A. W. Shelton, Sees. 23 
and 27, T. 36, R. BE. 

Charl.s O. Snlteman, at or near tbe city of 
Neillsville. 

J. H. P'umer, T. 43aud 44, R. 3, E. 
A. C. W .. ber, Secs. 21 or 22, T 27. R. 15 E. 
Powell SUlck H ,uoe, lot 2 or 3 or both, 

Sec. 22,T. 38, R. 21E. 
Frank J. Kipp, Sec. 24, T. 1B, R.10 E.,anj 

Sec. 19, T. lB. R. 11 E. 
E. T. Harmon, Secs. 23 and 26, T. 38, 

R.7W. 
ErwinG. Boynton 8nd Orlando Holway, 

Sec; 3, T. 22, R.3 W. 
John Woodlock, 8W. Sec. IB, T. 39, R.6E. 
H. M. Seaver. ~l'l. [sec. 34, l·.24, K. 13 E. 
!!:. F. Decker. SW. Sec. 5, T. 25, R.15 E. 
G. W. Henikaaud C. W. Fowell, village 

of Re"d.town . 
ViIJa"e of Spooner, NW. !4, SE. !4, Sec. 

SI, T. 89, R. 12 W. LegaL he ,d 15. 
Stev~ns }Joint Power Company, NW.!4 

SW.14 Sec. 12, T. 24 N., R. SE. Legal 
head 14. 

Thomas B. Wil ... u, NE. !4 NE; !4 Sec. 
24,.T.27, R. 17 W. 

W. 11. Dick, (~) E. ~ SE. !4 SAc. 32,t T. 
28 N., R. 13 E., (b) SE.!4 NW. r.t, ~ec. 
15, T. 27 N., R. 13 E. 

J. 8. Van N .. rtwicK at al., Lower R"pid., 
Kaukanna. Lellal head 27. 

W. E. Browu et al., S. J.i! SE.!4 SIC 4, 
N.~,NE.14Sec.9 or T~S6N.,R.10E. 
Legal head 6. 1 

Steven Steenson, SW. !4 Sec. 38, r. 17 N., 
R. 6 W. L.gal head 12.' 

Charles A. Gesell, W .. ~ Sec. 4, T. 41 N., 
R.2 E. (Concrete.) Le"al head 35. ' 

Sewall A. Peterson, P. M;Palmer, et aI., 
E. ~ NW. !4 Sec. 82, T. S5 N., R. 
11 W. Lellal head 15.' 

J. A. Barrett, D. ·E. Dawson ... et aI., Lot 
5 in Sec. 19acrosR river to Lot 8, Sec. 
20, T. 31 N., R. 7 E. L~alhead 18. 

Stolle-Baradt Lumber Company, Sec. 4, 
T. 85 N., R. 4 E. Legal head 9. 

John Casgriff, S.c. 20, T.8S 1'1., R. 5 W. 
Legal head 20. 
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Grants oj dam pri'IJileges by the legi8lature of Wisconsin-Oontinued. 

Laws 
Chap-
ter or 

of num-
ber. 

1905 410 

1905 411 

1905 415 

1905 457 

1905 464 

1905 470 

1905 483 

1905 48;' 

1905 491 

1907 644 

1907 189 

1907 405 

1907 383 

1907 385 
1907 361 

1907 123 

1907 880 

1907 626 

1907 3, 
1907 675 
1907 286 

1907 158 

1907 590 

1907 549 
1907 437 

1907 416 

1907 284 

1907 404 

1007 409 

1907 489 
1S07 514 

1907 384 
1907 359 
1907 381 

1907 449 

River. Connty. 
Name of grantee, land description, 

section, township and raDo!"e. 

1----------1-----------------------
White river ......... Bayfield ...... J. B. Matthews et aI., Sec. 1, T. 46 N., 

R. 5 W. Legal head 45." 
Main creek .. .... .•.. Rusk ..... . G. E. NewmaI>, Sec 31,T. 34N., R.5W. 

Legal heal; 15. 
Pine river.... .... ... Florence ..... E. W. Hopkins, Sec. 28, T. 39 N , R. 18E. 

(Above normal.) Legal head 32. 
Wolfriver ........... Langlade .... F.J. Robert,E. H.VanOstrond.M.J. 

Wallri~k, E. ~ SW, J4 Sec. 10, T. 31 
N., R. 14 E. Legal head 26. 

Wisconsin river .... Lincoln ...... E. T. Harmon et a1.. L. N.Anson, John 
O'Day, Lots 2, 3, 6,7, Sec. 50, T.33N., 
R.6E Legal head 32. 

Black river ......... Clark ........ Cit) of Greenwooi, Sdc.34, T.27N ,R. 2 W. 

Whconsin river ..... Vilas .... 

Oconto river ......... Oconto .. 

Black river .......... Jackson .. 

Legal head 16." 
Tov.-n cof Eade R!ver. Lots 7 & 8. Sec. 38, 

T.40N.,R. 9E. Legal head 20. 
Wm. C. Zachow, Lots 1 & 8, Sec. 33. Legal 

h'lad 30. 1 

City of Black RiverFaUs and J. J. Mc­
Gillivary, E. Yo SE. J4 Sec. 15. T. 21 
N., R. 4 W. To increase head from 11 I to Ill. Legal head 15. 

Wisconsin river ..... Marathon .... Beans Eddy Power Co., Secs. 6, 7, 8, T. 26, 

Wisconsin river ..... Sauk, Colum­
bia. 

Peshtigo river ....... Marinette ... . 

R. 7 E. Legal head 15. 
J. S. Tripp; MagliuS Swenson, Sec. 25, 

T. 10, R. 6 E. Legal he!td 18. 
Crivitz Pulp Co., Sec. 2l, T. ~2, R. 19 E. 

Peshtigo river .. 
Legal head 46. 

Marinette .... C. E Rollins. Sec. 15, T. 32, R. 19 E. 
Lel'a1 head 18. 

Eau Claire river ..... Ean Claire.. Isrel Shroudy. Sec. 10, T. 26, R. 5 W. 
FJambeauriver ...... Iron .......... State Land & Power Co., W. Yo Sec. 4, 

T. 41, R. 2 E. 
Flambeau river.. .... Rnsk ......... O. E. Pederson, Lots 2, 7, Sec. 18, T. 34, 

R. 6 W. Legal head 20. 
Chippewa river ...... Rusk ......... C. R: Smith\NE. J4 Sec. 23, T. 36, R. 7 W. 

Legal heaa 26. 
Chippewa river ...... Sawyer ....... John Arpin Lumber Co., Sec. 10, T. 37, 

R.7 W. Legal head 18. 
Eau Claire ... City of Eau Claire. Legal head 32. 
Chippewa .... A. J. McGilvray, Sec: 35, T. 36. R. 5 W. 
Chippewa.. Jacob Svetlik, NE. J4 Sec. 31, T. 29, R. 

0hippewa river .... .. 
Flambeau river .... .. 
Yellow river ....... .. 

6 W. Legal head 10. 
Big Plover river ..... Portage ..... , A. Van Order, BE. J4 Sec. I, T. 24, R. 8 E. 

. Legal head 4 ft. additional. 
Siuux river .......... Bayfield ...... City of Washburn, NE. J4 Sec. 19; T. 49, 

R. 4 W. Legal head 60. 
Rock river ........... Jefferson... Watertown El. Co. Legal head 13. 
Little Wolf river .... Waupaca' ... : A. W. Whitcomb, N. line Sec. 26, T. 25, 

R. 12 E. 
Little Wolf river .... Waupaca .... F. M. Moffatt, SW. J4 Sec. 22. T. 25, R. 

12 E. Legal head 15. 
Jump river .......... Rusk ......... J. C. Young, Sec. 34, T. 33, R. 5 W. 

Legal he,d 20. 
Wolf river ........... Langlade .... I E. P. Sherry, S. Yo Sec. 25, T. 31, R. 14 E. 

Legal head 35. 
Menominee river .... ) Florence ..... Mall: Sells, Sec. 2 or 12, T. 39, R. 19 E. 

Leaal bead 32. 
Trout creek .......... Vilas ......... R. C. Schutz, SW. J4 Sec. 14, T. 41, R. 6E. 
~ilvdrcreek .......... Taylor ....... C. F. Stout, Sec. 12, T. 33, R. 1 E. Legal 

Brule river..... .. .... Florence ..... 
Pine river.... .... ..... Florence ..• 0. 

Bad river ............ A.hland .... .. 

head 25. 
J. J. Pontbriand, Sec. 9 to 15, T 40. R.18E. 
E. W. Hopkins, tlec. 28. T. 39, R. 18 E. 
W. 11. Rugl(ies, Sec. 50, T. 45. R. 2 W. 

Lepl head 80. 
Oconto river ......... Oconto ....... S. C. Frost, S\\'. J4 Sec. 10, T. 31, R. 

J 16E. Leaal head 20. 

1 Measured from the river bed. 
• Measured from low wateI'inriver. 
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A. 

Afton, power development at, 229. 
Agriculture, development of, 13, 263. 
Alpena, Mich., temperature at, 14. 
Amherst, power development at, 104. 

precipitation at, 59. 
aminicon River, 'jescription of, 260. 
Angelo water power, 322. 
Appendix-dam charters, 323-341. 
Apple River, drainage area of, 239. 

fa'll at mouth of, 243. 
power development and sites on, 242, 243. 
run· off of, 243. 

Appleton, fall at, 43. 
fiow at, 43. 
power development at, 44-411. 
precipitation at, 60. 

Arcadia water power, 322. 
Arbor Creek, power development at, 104. 
Arkansas, power development at, 229. 
Arkansas Creek, power development on, 

229. 
Augusta, power development at, 229. 
Avalanch, water power at, 168. 

B. 

Bad River, tributaries of, 258. 
views of falls on, 256, 257. 
water powers on, 257. 

Ba:d Water rapids, water power at, 69. 
Bad Ax River, water powers of, 322. 

drainage area of, 321. 
Babcock, water power at, 160. 
Balsa:m Lake, water power on, 249. 
Baltimore ra:pids, water power at, 239. 
Baraboo quartzite, occurrence of, 113. 
Barnabee rapids, fa'll at, 212. 
Barton dam, description of, 275. 

horse power of, 275. 
Barnards rapids, dam site at, 153. 
Baraboo River, 162. 

geology and drainage, 162. 
profile, 164. 
railroad facilities, 163. 
water powers, 163. 

Ba:raboo, water powers at, 163. 
Linen Mill dam, 163. 
City Water Works dam, 163. 
Hoyt Mill Company dam, 165. 
Island Woolen Coml1a'ny dam, 165. 

Bark River, 312-313. 
drainage of, 312. 
profile of, 313. 
water powers of, 317. 

Ba:ss Creek, power development on, 229. 
Bastwick Creek, water powers of, 322. 
Battle Island, faU at, 139. 

power ,site at, 139. 
Bear Creek, logging dam on, 222. 
Bear Lake, fall at, 183. 

reservoir site at, 183. 
Beaver Creek, water powerS, 322. 
Beaver Creek, 180. 
Beaver Dam River, 309. 

drainage area' of, 309. 
profile of, 310. 
water powers of, 310. 

Beaver Dam Cotton Mill, 311. 
turbines Installed, 311. 
officers of, 311. 

Beaver Dam Upper Woolen Mill, 311. 
Beaver Dam Lower Woolen Mill, 311. 
Beasley & Co., 308. 
Beloit water powers, description of dam, 

305. 
map of, 306. 
ownership of, 308. 

Beloit Iron Works, 308. 
Beloit Machine Works, 308. 
Beloit Electric Co., 308. 
Beef River, drainage area, 321. 

water powers of, 322 .. 
Belills Falls, water power at, 204. 
Bevent, power development at, 158. 
Big Falls, fall at, 211. 

view of, 211. 
water power at, 211. 

Big Lake, elevation of, 108. 
Big Quinnesec Falls, fall at, 70. 

water power at, view of, 70. 
Big Rock rapids, water power at, 239. 
Bill Cross rapius, fall at, 143. 

'water power at, 143. 
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Biron dam, fall at, 137. 
vie,¥ of, 138. 

Big Eau Pleine River, 156. 
geology and drainage, 156. 
fall in river, 156. 
profile of, 156. 
water powers, 156-7. 

Big Bear Creek, 322. 
Big Bull Falls, 161. 
Big 'l'americk, water powers, 322. 
Big Creek, water powers at, 322. 
Black Creek, fall at mouth of, 111. 
Black River (Lake Superior drainage), wa-

tel' power on, 254. 

Buffalo Lake, orIgm of, 25. 
Buil Rapids, location of, 247. 
Burkhar'jt, water power near, 244. 
Burns water power, 322. 
Burns Creek, water powers, 322. 
Burlington dams, 320. 
Butte des Morts, Lake, character of, 40. 
Butternut Creek, reservoir site on, 183. 
Buttern ut Lake, reservoir site at, 183. 

c. 

view of faIls on, 254. Cable, fall at, 248. 
Black River (Mississippi River drainage), Callow, water power at, 152. 

geology, 169. Caldron Falis, description of, 86. 
drainage area of, 171. 
flow at Melrose, 172. 
at Neillsville, 173-176. 
map of, 169. 
profile of, 171-172. 
rainfa'll, 169-170. 
transportation facilities, 180. 
tributaries of, 180. 
water powers on, 176-180. 

Black Diver Falls, fall at. 176. 
power development at, 177. 
view of, 177. 

Blaisdells Lake, fall at, 198. 
Blakes Lake. power 'jevelopment at, 243. 
Blodgett Milling Company, 302-304. 
Bloomingdale, water power at, 168. 
Blair water power, 322. 
Bob Creek, fall at, 197. 
Bois Brule River, dra'inage of, 254. 

water power on, 255. 
Boomer's dam, 299. 
Bower City Light &; Power Company, 304. 
Boulder Lake. fall at, 210. 
Boyceville, power development at, 229. 
'Bridge Creek, power development on, 229, 
Brokaw, fall at, 142. 

power development at, 142. 
view of, 142. 

Brooks, T. B., on Little Quinnesec Falls. 
71. 

Bruce, fall at, 197. 
Brule, fall at, 76. 
Brule River. character of, 76. 

dams on, 77, 
drainage area of, 76. 
profile of, 76. 
source of, 75. 

Brunett Falls, fall at, 202. 
view of, 202. 
water power at, 202. 

Brunett River, dam on, 206. 
Burnt Islan·j Rapids, fall at, 211. 
Buckataban Lakes, proposed dam at, 107. 

view of, 86. 
Caln brian sandstone, occurrence of, 7, 89, 

112, 135. 
Cameron, fall at, 223. 
Catfish River. 31R 

drainage of, 313. 
profile of, 314. 
water powers of, 314. 
run-off of, 315-316. 

Catfish Lake, elevation of, 108. 
Cedar Creek, fall at mouth of, 111. 
CerIaI' Lake dam, fall at, 22.3. 
Cascade dams, o,\\rner of, 279. 

head, 279. 
horsepower, 279. 

Cazenovia dam, 166. 
Cato Mills, 283. 
Cedar Creek, drainage area, 275. 

profile of, 276. 
water powers of, 277-278. 

Cedar rapi'ls (Chippewa River) fall at, 211. 
water power at, 211. 

Cedar rapids (Tomahawk River), location 
of, 149. 

Cedar rapids dam, fall at, 226. 
water power at, 226. 

Cedars dam. fall at, 47. 
power development at, 47. 

Chaseburg water power, 322. 
Chalk Hill rapids. water power at, 73. 
Chevalley rapids, fall at, 197. 
Cherokee rapids, 157. 
Chicago &; Northwestern Railway, access 

to water powers by, 165, 54, 69, 134, 279, 
69, 200. ' 

Chicago, Milwaukee &; St. Panl Railway, 
access to water powers by, 134, 54, 69, 
260. 

Chicago. St. Paul, Minneapolis &; Omaha 
Railway, access to water powers by, 180, 
20,), 200. 

Chilton water powers, 283. 
Chippenacia Crl'ek, fall at mouth of, 248. 
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Chippewa Falls, faU at, 197. 
gaging station at, i94-198. 
power developments at, 199. 
view of dam at, 200. 
map of river at, 200. 

Chippewa River, dams on, 183., 
drainage area of, 198. 
~ap of, 181. 
power sites and 'Jevelopments on, 196-203. 
profile of, 197-198. 
views of, 199, 200. 
rain faU on, 186. 
rapids on, view of, 1I:i9, 200, 202. 
reservoir sites on, 183. 
rocks on, 182. 
run-off of, 185-198. 
timber on, 182. 
topography aud drainage, 198. 
tributaries of, 203-209. 
transportation facilities, 184. 
See al~o East Branch Chippewa'; West 

Branch Chippewa. 

Cincinnati shales, OCCUl'rence of. 
'Clam Falls, water power at, 45-6. 
'ClaD:) Lake, faU at, 246. 
'Clam River, description of, 245. 

drainage area of, 245. 
fall of, 246. 
profile of, 246. 
water-power development on, 246. 

Clays, occurrence a'nd character of, 12. 
-Clark Mills, 283. 
Climate, character of, 14. 
-Colfax, power development at, 229. 
-Colton rapids, faU at, 197. 
-Combined Locks dam, power development 

at, 48. 
view of, 48. 

-Conover, elevation at, 147. 
Consolidated Paper & Power Co., 137. 
-Coon Valley water power, 322. 
Coon River, drainage area, 321. 

water powers, 322. . 
-Co-operative State and Fe'Jerai survey, 4. 
Cooper Falls, fall at, 259. 

view' of, 259. 
-Conrt Oreilles Lake, and rapids, water 

power at, 205. 
-Court Oreilles River, drainage area of, 20R 

reservoir sites on. 183. 
water power on, 205. 

-Cranberry Lake, elevation of, 108. 
-Crawfish River, 309. 

drainage area, 309 .• 
trihutaries, 309. 

-Crivitz, gaging station, 80. 
dam at, 84. 

'Crystalline 'rockS, occurrence of, 6, 57, 78. 
Cunningham Creek, fall at mouth of, 171. 

D. 

Dalles (Chippewa River), power develop­
ment at, 229. 

Dalles (Eau Claire River), dam site at, view 
of, 153. 

fall at, 153. 
Dams. See particular rivers, places, etc. 
Dane Mills, water power, 322. 
Davis Falls. See Jim Falls. 
De Nevue Creek, power development on, 27. 
Deertail Creek, fall at mouth of, 197. 
Dells dam, fall at, 178. ' 

water power 'at, 178. ' 
Depere, dam at, plan of, figure showing, 53. 

dam at, view of, 53. 
fall at, 53. 
power development at, 54. 

Dog Lake, ,elevation of, 108. 
Dore Flambeau River, character of, 220. 

dams on, 221. 
drainage area of, 220. 
profile of, 221. 
reservoir sites on, 183. 

Douglas Creek, 180. 
Douglas Copper Range, location and char­

acter of, 250-51. 
Downsville, fall at, 226. 

power development at, 226. 
Dowd, R. J., Knife Works, 308. 
Drainage, map showing, 10. 
Duck Creek, power .1evelopment on, 27. 
Ducomon rapids, fall at, 210. 
Duluth, Minn., rainfall at, 20. 

temperatures, at, 14. 
Duluth, South Shore & Atlantic Railway, 

acpe •• to water powers by, 260. 
Duncan Creek, power development on, 228. 
DUllviIle, fall at, 225. 

water power at, 226. 
Dundee dam, owner, 279. 

hea'd, 279. 
horse power, 279. 

Dupee fiats, location of, 247. 
,Durand, power development at, 229. 

E. 

Eagle Lakes, elevation of, 108. 
proposed dam at, 107. 

Eag"le Point, power development at, 229. 
Eagle Rapids, fall at, 200. 

water power at, 200. 
Eagle River, lakes on, elevation of, 108. 
Eagleville dam, 320. 
East Brap.ch of Chippewa' River, drainage 

area of, 203. 
profile of, 198. 
reservoir sites on, 183. 
water power on, 183, 204, 206. 
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East Forks, fall at mouth of, 171. 
Eau Claire, gaging station near, 185-194. 

power development at, 199. 
view of dam, 199. 

Eau Claire River (Chippewa River drain­
age), drainage area of, 227. 

fall at mouth of, 227. 
. power development on, 227. 

Eau Claire River (St. Croix River drain­
age), description of, 239. 

drainage area of, 23lJ. 
Eau Claire River (Wisconsin River drain-

age), dam sites on, 150. 
drainage area' of, 148. 
fall at mouth of, 151. 
profile of, 151. 
water powers of, 151. 
dells of, 153. 

Eau Galle Creek, 322. 
Eau Pleine River, dam sites on, 150. 

drainage area of, 148. 
Elroy, water power at, 166. 
Elk Creek water powers, 322. 
EI Paso water power, 322. 
Eighteen-mile Creek, power development 

on, 229. 
Elk River, logging dams on, 222. 
Embarrass, power development at, 104. 

rainfall at, 20, 60. 
Embarrass River, power development on, 

104. 
Engineers, army, reports of, on Wiscon­

sin Rivers, 107, 108, 109. 
Escanaba', precipitation at, 60. 

temperature at,' 14. 
Escanaba River, fiow of, 58. 

F. 

Farm dam, 87. 
Fisher River, fall at mouth of, 197. 
Flambeau Lake, logging da'm on, 222. 
Flambeau River, character of, 206. 

drainage area of, 203. 
fall of, 208. 
fall at mouth of, 210. 

water power at, 210. 
falls on, view of, 210, 211, 213. 
power development on, 219-214. 
profile of, 209-210. 
rainfall on, 207, 214. 
run-olI of, 215-220. 
source of, 208. 
tributaries of, 220. 

Florence. precipitation at, 59. 
Flint, Julius, 308. 
Forks of the Flambeau, fall at, 212. 

drainage area at, 212. 
Forest conditions, discussion of, 12-13. 

Fox and Wisconsin Improvement Company, 
development by, 39. 

Fox River, drail!age of, 25. 
precipitation on, 39-32. 

Fox River, Lower, character of, 38. 
dams on, 'views of, 40, 44,46,47,48. 
drainage area of, 'opposite 25 • 
map of, 25. 
fall of, 39. 
fioods on, 38. 
ice on, 38. 
l"gal status of water powers on, 39. 
navigation of, 54. 
profile of, 28-29. 
rocks on, 38. 
run-off of, 29-38. 
topography on, 27-28. 
transportation facilities, 54. 
water powers on,41-54. 

Fox River, Upper, profile of, 26. 
water powers on, 27. 

Fox-Wisconsin divide, character of, 25, 112-
113. 

. Fox River (branch of Illinois), 318. 
drainage of, 318. 
fall of, 318. 
profile of, 318. 
water powers of, 319. 

Fredonia, water power at, 273. 
power, 273. 
owner, 273. 

Fulton, water power, 314. 

G. 

C-nle'-'a Ihncstone. cccur~·e!lC~ of, 27. 
Gaston & Sons, 308. 
Gays Mills, water powers at, 167. 
Geography. physical, of northern Wiscon-

sin, 6-21. 
Geological Survey, U. S., on Wisconsin 

rivers, 4-5. 
Geology, account of, 6-9. 
Geneva water powers, 320. 
Germantown water power, 160. 
Gilbert, fall at, 11. 
Glacial drift, occurrence and character of, 8". 
Glenbeulah water power, 282. ' 
Glen Mill, view of, 228. 
Glidden Station, fall at, 198. 
Gogoshungun River, water power on, 256~ 
Goose Eye rapids, fall at, 204. 

water power at, 204. 
Frafton dams at, Mllwaukee Falls Lime­

Co., 272. 
Sheboygan Knitting Co., 272. 
Upper dam, 272. 

Grant River, drainage area, 321. 
GravesvilIe, . water power, 283. 
Grand Chute, fall at, 48. 
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Grand Kaukauna, fall at, 48. 
power development at, 49-01. 

Gra:nd Rapids, fall at, 137. 
power development at, 137. 
view of dam, 137. 

Grand River, power 'jevelopment on, zr. 
Grandfather rapids, fall at, 143. ' 

view of, 144. 
water power at, 144. 

Grandmother rapids, fall at, 144. 
view of, 145. • 

Great Northern Power Co., power develop· 
ment of, figure showing;' 252. 

Great Northern Railway, access to water 
power by. 

Green Bay, elevation at, 29. 
precipitation at, 60. 

Green Bay and Mississippi Canal Co., devel· 
opment by, 39, 47. 

water power owned by, 39-40, 50. 
Green Bay & Western Railroad, acces.ll to 

water power bY,,180. 
Green Bay Valley, topography of, 27-28. 
Greenbush, water power at, 282. 
Greenwood dam, 179. 
Gresham, power development at, 104. 

H. 

Halcyon, fall at,'l71. 
water power at, 177. 

Halfbreed rapUs, location of, 149. 
Half Way Creek, 322. 
Halls Creek, fall at mouth of, 171. 

da'ms on, 180. 
Harts, fall at, 241. 
Hasting's rapids, 84. 
Hat rapids, fall at, 146. 

water power at, 14. 
view of dam, 146. 

Hatfield, fall at, 177. 
water power at, 178. 

Hatton, power development at, 27: 
Hay River, dam on, 229. 
Hayton, water power at, 283. 
Hector, logging dam at. 241. 
Hemlock dam, raU neal', 178. 

power development at, 178. 
Herman's, Farm, 'gaging station, 81. 
High Falls, 85. 

description of, 86. 
view of, 85. 

Hillsboro dam, 166. 
Hixton, wat!'!" power at, 322. 
Hilburn. water power at, 320. 
Hingham, water power at, 322.. 
Holman, water power at, 322. 
Holcombe rapids, fall at, 202. 

power development at, 202. 

Homestead bridge, fiow at, 61. 
Horse Race, rapUs (Menominee River), 

water power at, view of, 70. 
Horse Race rapids, (St. Croix River), water 

power at, 239. 
Horicon, dam site, 297. 

. Horicon marsh, 297. 
Hudson, water power near, 244. 
Hunters Lake, fall at, 198. 
Huronian rocks, occurrence of, 6, 250-251. 
Hustisford, water powers at, 297. 
Hydrography of Northern Wisconsin, 10. 

I. 

Igneous rock, occurrence of, 232. 
Indian Ford, water power, 300. 
Independence, water power, 322. 
Iron Mountain, Mich., fall at, 56. 

fiow at, 61-66. 
water power near, 70. 

Iron River (Menominee River drainage), 
drainage area of, 68. 

Iron River (Lake Superior drainage), power 
development on, 260. 

Iron River Water,' Light & Power Co., 260. 
Ironwood, fall at, 256. 
Ironton dam, 166. 
Irving, fall at, 226. 

water power at, 226. 
I~and Lake, elevation of, 108. 

fall at, 210. 
Island rapUs, fall at, 214: 

J. 

Jackson Milling Co. dam, 139. 
power development at, 139. 

Janesville water, powers, 302-305. 
map of,301. 
ownership of, 302. 
Ford's dam, view of, 302. 
Monterey dam, view of, 304. 

Janesville Electric Co., 304. 
Janesville Woolen Mills; 304. 
Janesville Sash & Door Co., 302. 
Jeffris Company, 304. 
Jefferson dam, 299. 
Jewett, water power at, 243. 
Jim Falls, fall at, 202. 

P?wer development at, 202. 
figure showing, 202. 

John Edward Mfg. Co., 136. 
Johnson's FaUs, 85. 

view of, 85. 
descriptlQn of, 85. 

Jordan, power development at, 158. 
Jump River, dams on, 227. 

drainage area of, 227. 
water power on, 228. 
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K. 

Kaukauna. See Grand Kaukauna:; Little 
Kaukauna. 

Keawasogon Lake, elevation of, 108. 
Kelley,water power at, 152. 
Keshena, gaging station at, 100. 
Kettle River, drainage area of, 239. 
Kettle Rh'er rapijs, fall at,238. 

water power on, 239. 
Keweenawan rocks, occul"rence of, 6, 24G, 

254. 
Kewaskum dam, 275. 
Kickapoo River, 1G6. 

geology and drainHge, 166. 
profile of, 167. 
water powers of, 167. 
tributaries of, 16S. 
west fork of, 168. 
east fork of, 168. 

Kilbourn, fall at, 135, 
power development at, 135. 
discharge at, 117-120. 
view of dam at, 135. 

Kiel, water power at, 282. 
Kimberly-Clark Paper Co., 41, 47. 
Kinnikinnic Riyer, description of, 249. 

water power on, 249. 
Koepenick, precipitation at, 59, 115. 

L. 

La' Crosse, fall at, 171. 
temperature at, 14. 

La Crosse River, drainage area:, 321. 
water powers of, 322. 

Ladysmith dam, fall at, 210. 
tlow near, 215. 
gaging station near, 220. 

Lake deposits, relation of water supply of, 
267. 

Lake Snperior drainage, description of, 250. 
drainage to, 251. 
map of, 250. 
rainfall of, 252. 
topography of, 250. 
water powers of, 251-260. 
transportation facilities, 260. 

Lake Vieux Desert, dam at, 107. 
fall at, 171. 
reservoir site at, 108. 

Lakes, occurrence of, 10, 231. 
Laurentian rocks, occurrence of, 6, 250-251. 
Lauderdale water power, 320. 
La Valle, water power at, 166. 
Lawrence, power 'jevelopment at, 27. 
Leanabro Creek, 166. 

Leipsic, water power, 312. 
head of, 312. 
ownership of, 312. 

LenaYille, water power at, 283. 
Leon, water power at, 322. 
Lemonweir River, 161. 

geology and drainage, 161. 
fall of river, 161. 
profile of, 161. 
water powers of, 162. 

Lemonweir, water power 'at, i62. 
Lindauer dam, fall at, 143. 
Little Cedar rapids, fall at, 211. 
Little Cedar River, drainage area of, 69. 
Little Chief Lake, fall at, 183. 

reservoir site at, 183. 
Little Chief River, dam on, 206. 
Little Eau Pleine River, drainage area of, 

148. 
Little Falls, fall at, 211. 

water power at, 211. 
Little Kaulmuna, fall at, 53. 

power development at, 53. 
figure showing, 52. 
legal troubles of, 53. 

Little Baraboo, River, 166. 
Cazenovia, 166. 
Ironton, 166. 
Sec. 5, 'r. 12 N., R. 3 E., 166. 
Hillsboro, 166, 

Little Puckanance, fall at, 248. 
Little Quinnesec Falls, fall at, 71. 

flow at, 59. 
power development at, 71. 
view of, 71. 

Little River, power deyeiopment on, 27. 
Little Wolf, power at, 104. 
Little Wolf River, power development, 102-

103. 
Littlechnte, dam at, view of, 48. 

fall at, 48. 
power 'jevelopment at" 48. 

Little La Crosse River, 322. 
Loams, occnrrence and chara:cter of, 12. 
Logging, cessation of, 10-11. 
Long Lake, elevation of, 108. 
Lorrendal Creek, 166. 
Lowell, water power at, 312. 

head, 312. 
ownership, 312. 

Lower Sa'ndstone rapids, 85. 
Lower Fox Hiver. See Fox River, Lower. 
Lower Magnesian limestone: occurrence of, 

7. 
water content of, 266. 

Lowes Creek, dam on, 229. 
Loweth & Wolf, gaging by, 233. 
Lucas, dam at, 229. 
Lumbering industry, extent of, 13. 
Lyons, water power at, 320. 
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M. 

Manitowoc River, geology and drainage, 
283. 

fall in river. 283. 
profile of, 283. 
water powers on, 283. 

Manitowoc rapids, 283. 
March rapids, 156. 
Martell, water power at, 322. 
Mauston, water power at, 162. 
McKinzie Creek, fall at month of, 248. 
Manchester, power development at, 27. 
Manitouish 'River, fall on, 222. 

logging dams on, 222. 
reservoir site on, 183. 

Mann. L. M., flow mea:surements by, 29, :12. 
Manawa, power development at, 103. 
Marblehead, power development at, 27. 
Marinette rapids, power development at, 75. 
Maringo RiYer. See Maringouin River. 
Maringouin River, description of, 258. 

"-a tel' power' on, 258-259. 
Markesan, power development at, 27. 
Marquette, temperature at, 14. 
Mecan River, character of, 27. 

water powers on, 27. 
Medicine Lake, elevation of, 108. 
Melrose, flow at, 172-173. 
Menasha, fall at, 41. 

power development at, 43. 
precipitation at, 60. 
map of riYer, 42. 

Menomonie, gaging station at, 224--225. 
Menomonie da:m (Red Cedar River), fall at. 

226. 
water power at, 226. 

Menominee River, character of, 55. 
dams on, 77. 
draina'ge area of, 55. 
origin of, 55. 
map of, 55. 
power development on, 69-77. 
precipitation on, 58-60. 
profile of, 56. 
rocks Oll, 57. 
run-off of, 58-68. 
tributaries of, 75-77. 
views of, 70, 71, 78, 98. 

Merrill, faU at, 143. 
flow at, 127-132. 
power development at, 143. 
gaging station at, 127-132. 

Michigamme River, drainage area of, 68. 
Middle River, 'jescription of, 260. 
Milwal)kee, rainfall at, 19-21l. 

rainfall at, chart showing, 19. 
Milwaukee River, 269. 

map of, 269. 
topography and drainage, 269. 
profile of, 269-270. 

Milwaukee River -Continued. 
faU in river, 270. 
water powers, 271. 
tributaries, 275-278. 
railroad facilities, 279. 

\lilwaukee dam, 271. 
'dill Creek, 180. 
Millhouse, water power at, 282. 
Minneapolis, St. Paul & Sault Ste. Ma'rle 

Railway, access to water powers by, G9, 
210, 260. 

Mondovi, water power at, 322. 
Montello, power development at, 26, 27. 
Montello Riyer, character of, 26-27. 

water powers on, 26-27. 
Montrenl River, water power on, 255. 
Moose Lake, fnll at, 183. 

reservoir site at, 183. 
Moose River, fall at mouth of, 232. 
Moraines, location a:nd character of, 8. 
Mosinee, fall at, l3D. 

power site at, 140. 
Mount Morris, power development at, 104. 
Mud Lake (Fox River), origin of, 25. 
Mud Lake nVisconsin Hiver),elevation of, 

108. 
Mnu Lake (Yellow Hiver), dam at, 241. 

fall at, 241. 
11ft. Calvary" water power at, 282. 
Mukwanago, water power at, 320. 
Muscoda, gaging station at, 115-116. 

N. 

Namekagon HiveI', description of, 246. 
urainage area of, 239. 
fall at mouth of, 232. 

Nebag'amnin Lake, water power at, 255. 
Nebagamain Hiver, rapids at mouth of, 255. 
Necedah, dam site at, 135. 

fall at, 160. 
flow at, 120-126. 

Neenah, location of, 41. 
. power development at, 41. 

Neenah a:nd Menasha: Water Power Com­
pany, organization of, 41. 

Neenah Creek, power development on, 27. 
Neillsville, flow at, 173-176. 

water power at, 129. 
Nekoosa, fall at, 136. 

power development at, 136. 
view of, 136. 

Nemadji River, character of, 254. 
New Greenwood dam, fall at, 179. 
New London, precipitation at, 59. 
New Hichmond, water power at, 245. 
New Dota Manufacturing Co., 304. 
Newton, water power at, 322. 
New Lisbon, wa:ter power at, 162. 
Newburg, undeveloped fall, 273-274. 
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Niagara limestone, occurrence· of, 7. 
water content of, 267. 

Nigger Island, fall at, 111. 
Norcross, Pliny, 300. 
North Fork of Flambeau River, reservoir 

site on, 183. 
Northern Pacific Railroad, access to water 

powers by, 260: 
Northport, fiow at, 97-98. 
Norman Creek, water power, 322. 
North Milwaukee, ·jam at, 271. 
Norway, Mich .• fall at, 56. 
Nose Peak rapids. fall at, 73. 
NOl'tlnvestenl LUlllber Co., water powers of, 

227. 

o. 

Oconto, precipitation at, 59. 
Oconto Falls, power deyeiopment at, 90. 
Oconto River, character of, 89. 

drainage area, map of, 25. 
precipitation on, 59. 
profile of, 89. 
water powers on, 90-91. 
gaging station on, 91. 

Oconomowoc River, 30S. 
profile of, 309. 
water power of, 317. 

O'Keef & Orbison, on Menominee River, 57. 
Omaha bridge, fall at, 223. 

water power at, 223. 
O'Neals Creek, power developments on, 229. 
O'Neill Creek. month of. fall at, 171. 
OntariO, water power at,'l68.· 
Osceola, fall at, 232. 
Osceola: Creek, water power on, 249. 
Osseo, water power at, 322. 
O'ssio, water power at, 283. 
Otter Creek, power deyelopment on, 229. 
Otter rapids. fall at, 147. 

power development at, 147. 
reservoir site, 108. 

Otter Sltje rapids, water power at, 239. 
Oxford, power development at, 27. 

P. 

Paint Creek, reservoir site on, 183. 
Paint Creek rapifis,. water power at, 200. 
Paint River, drainage area of, 68. 
Pakwawang Lake, fall at, 183. 

reservoir site at, 183. 
Paleozoic rocks, occnrrence and chara'cter 

of, 7, 265-266, 89. 
Pardeeville, water power at, 26. 
Park Falls, fall at, 213. 

power development at, 213. 
view of lower dam, 213. 

Park Lake, 183. 
Partridge Crop Lake, fall at, 198. 
Parrett Mannfactnring Co., 30S. 
Peat, occnrrence of, 12. 
Pelican Lake, dam proposed at, 108. 

elevation of, 19S. 
fall at, 198. 

Pelican River, dam sites on, 149. 
drainage area of, 148. 

Pemebonwon River, drainage area of, 69. 
Pemena ·jam and rapids, fall at, 73. 

power site and dam at, 73. 
Penokee Iron Range, location and charac­

ter of, 251. 
Peshtigo Riyer, 78-88. 

power sites and dams on, 83. 
views of. 85. 86. 
precipitation on, 59. 
profile of, 79. 
river snrvey, 78. 
drainage and geology, 78. 
run-off at Crivitz, SO. 
the upper river, 87. 
estimate of water powers, 88. 

Peshtigo dam, 83. 
Pewaukee dam; 320. 
Phillips, water power at, 103: 
Phlox, power development at, 104. 
Pike River, dams on, 77. 

drainage area of, 69. 
Pilla, power development at, 104. 
Pine Creek (Chippewa River drainage), 

power developments on, 229. 
Pine Creek (Fox RiYer drainage), power 

development on, 27. 
Pine Creek rap Us, fall at, 77, 
Pine River, power development at, 77. 

character of, 76. 
dams on, 77. 
drainage area of, 69, 76. 
mouth of, fall at, 76. 
source of, 76. 
water powers on, 77. 

Pine River rapids, water power at, 70. 
Pigeon Creek, water power, 322. 
Pigeon Falls, water power, 322. 
Pipersville, water power, 29S. 
Pittsville, water powers, 160. 

fall north of, 160. 
Platt River, drainage area of, 321. 
I!lanting Gronnd 'Lake, elevation of, 108. 
Plover Paper Co. dam, 138. 
Plover River (Wisconsin River tributary), 

157. 
geology and drainage, 157. 
profile of ,1 58. 
",ater powers on, 158-9. 

Plymouth, water power, 282. 
Pokegama Lake, dam at, 200. 
Poplar River, description of, 260. 
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Porcupine Rapids, fall at, 212. 
Port Edwards, fall at, 136. 

power development at, 136. 
Portage, fall at, 110. 

precipitation at, 60. 
Potato River, water power on, 259-260. 
Potsdam sandstone, occurren,ce of, 7, 265. 

soil from, 8. 
Potato rapids, Peshtigo River, 84. 
Poysippi, power 'jevelopment at, 27. 
Prairie Farm, power at, 229. 
Prairie rapids, fall at, 149. 
Prairie d u Chien, 322. 
Prairie du Sac, fall at, estimated, 134. 
Pra'irie River Power & Boom Co., 149. 
Prairie River, drainage area of, 149. 

power development on, 149. 
Pre-Cambrian rocks, 6, 112, 78. 
Precipitation, discussion of, 15, 18-21. 

map showing, 16- 17. 
variations In, at Milwaukee, 19. 

at' Madison, 21. 
Prescott, fall at,232, 
Pride, C. B., survey by, 111. 
Princeton, power development at, 27, 
Puckaway Lake, origin of, 25, 
Pulcifer dam, water power at; 90. 

Q. 

Quinnesec Falls, See Big Quinnesec; I.ittle 
Quinnesec, 

R. 

Railroads, ac~ess to water powers by. 
under each name. 

Rainbow ra'pids. watf'r power at, 146. 
Rainfall. See Precipitii'tlon. 
Rapide Croche dam, fa'll at. 51. 

flow of Fox River at. 29-37. 
gaging station at, 29-87. 
power development at, 51. 
view of Fox River at, 52. 

RattlE'snake Creel,. power development on, 
104. 

Re'j Cedllr River. dall's on, 222. 
drainage area of, 203. 
profile of, 223. 
rocks on, 222. 
power development on, 225-2..'>6. 
run-o'O' of. 224-225. 
transportation faellities, 226. 

Red River. power development oli, 104. 
Reeds I.anding. fall at, 197. 
Reedsburg water power, 16.~. 

Readstown water power, 168. 
Reservoirs,' capacity of proposed sites for, 

183. 
Rest La'ke, fall at, 183, 210. 

Rhinelander, dam at, 146. 
dam .at, fall at, 146., 

, power development <,t, 146. 
gaging station at, 132. 

Rhinelander Paper & Pulp Co. mill, view 
of,147. 

Rib River, 154. 
geology and drainage, 154. 
fall in river, 154. 
profile of, 154. 
water powers of, 155. 

Richardson, H. an'j V., 320. 
Rice, reservoir site at, 108. 
Rice Lake, fall at, 241. 

logging dam at, 241. 
Ripon. power development at, 27. 
River Falls, water powers at, 249. , 
Rock Creek, power development on, 229. 
Rocks, pre-Cambrian, occiIrrence of, 6, 54, 

232, 96, 105, 182, 95. 
Roaring Rapids, 87. 
Robinson's Creek, water powers on, 180. 
Rock River, 284. 

topography and drainage of, 284. 
drainage areas of, 286. 
map of, 284. 
geology' of, 286. 
forest' and rainfall of, 287-289. 
run-oil' at Rockton of, 289-295. 
fall in river, 296. 
profile of, 2!)R. 

w~ter power of, 2\)7. 
views of, 302, 304. 
tribntaries of, 308. 
n:lnimum flow of, 303. 

Rockton, water power at, 168. 
Rockton, IlL, gaging station, 289 . 
Rockdale, water power, 315. 
Ho('kYille, water power, 282. 
Rochester, water power, 319. 
ROSS Eddy rapids, water power at, 178. 

view of, 178. 
Rothchilds, fall at, 140. 

water power at, 140. 
Round Lake, reservoir site at, 183. 
Royaito,n, water power ~t, 103. 
Rural, 'power 'jevelopment at, 104. 
Rush City, fall at, 232. 
Rush River, drainage area of, 321. 

water powers on, 322. 

s. 
Scofield, water power at, 151. 
Sechlerville, water power at, 322. 
Sheboygan Falls, water powers, 282. 
Sheboygan River, 28il-282. 

geology and drainage, 280. 
fall in river, 280. 
profile of, 281. 
water powers of, 281-2. 
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Shelby, water power at, 322. 
Skinner's Rapids, 87. 
Soldiers Grove, water power at, 168. 
Southern Wisconsin, water power~ of, 

present condition of, 263-265. 
underground waters, 265-268. 

Spring and Seymour Rapids, 85. 
Sparta, water powers at, 322. 
Stoughton, water powers at, 315. 
Stebbensville, water power at, 314. 
St. Croix County, soils in, 12. 
St. Croix Falls, fall at, 227, 231. 

view of dam, 238. 
power development at, 238. 

St. Croix Lake, fall to, 232. 
St. Croix rapids, water power at, 237-8. 
I't. Croix River, character of, 230-231. 

drainage area of, 230. 
fall of, 236-237. 
map of,231. 
profile, 232. 
reservoir sites on, 183. 
rocks on, 232. 
run-off of, 233-236. 
topography on, 237. 
tributaries of, 239, 249. 
water powers on, 236-239. 
view of, 238. 

St. Germain Lakes, dam sites at. 148. 
St. Louis Hiver, character of, 252. 

plan of Great Northern Power Company's 
canal, 252. 

water power of, 253. 
development. of, figure showing, 253. 

St. Paul, J\Iinn., rainfall at, 20. 
temperature at, 14. 

St. Peter san'jstone, occurrence of, 7. 
water content of, 266. 

Sailor Creek, 180. 
Sand Creek, power development at, 229. 
Sand Portage rapids, water power at,. 72. 
Sandstone rapids, location of, 85. 

water power at, 88. 
Sandy soils and loams, occurrence and 

character of, 11. 
Saukville dam,273. 
Saxeville, power development at, 27. 
Scandinavia, power development at, 104. 
Schappies rapids, fall at, 74. 

water power at, 75. 
Schofield, dam site at. 84. 
Schultz Rapi'js, fall nt 213. 
Shawano, precipitation at. 59. 

power 'jevelopment at, 95. 
Shawtown, fall at, 197. 

flow at, 185-194. 
Sherman, power development at, 104. 
Silver Creek, power development on, 27. 
Snake River, drainage area of, 239. 
Snaptail rapids, fall at, 19S. 

water power at, 198, 204. 

Soils, character of, 11-12. 
South Centralia dam, view of, 136. 

power development at, 136. 
Southern Wisconsin, water powers of, 263-

322. 
present conditions of, 263-265. 
underground waters, 265-267. 

Spooner, fall at, 241. 
Spring Brook, mouth of, fall at, 248. 
Spring Creek, power development at, 104. 
Springs in Glac;al drift, 267-268. 
Squaw Lake, reservoir site at, 183. 
Squaw Creek, 180. 
Sq uirrel Lal{e, elevation of, 108. 

reservoir site at, 108. 
Stevens Point, fall at, 138. 

power development at, 13S. 
drainage area at, 138. 

Stiles, fall at, 90. 
power development at, 90. 

Stinnet, fall at, 248. 
Stone Lake, elevation of, 108. 
Stuntz Brook, fall at mouth of, 248. 
Sturgeon Falls, fall at, 72. 

water power at, 72. 
Sturgeon River, drainage area of, 69. 

fall at, 56. 
Sugarcamp Lakes, reservoir site at, 108. 
Sunrise lUver, drainage area of, 231. 

fall at mouth of, 232. 
Surings, fall at, 8D. 
Swamp soils, occurrence an'j character of, 

12. 
S\vamps, occurrence of, 12-13. 
Sweet, E. T., on 'Visconsin timber, 13. 

Tainter's Creek, 168. 
Taylors Creek, 87. 

T. 

Taylor, water power at, 322. 
rrelnpel'uture, range of, 14. 
Thiensville dam, 271. 
rl'holnas, Howard, on Bois Brule Hiver, 255 .. 
Thornapple River, dam on, 206. 
Tiffany Creek, power development on, 229. 
Tilnber, occurrence and character of, 13. 
Towerville, water power at, 168.· 
Tomahawk, proposed U. S. dam at, 103. 
Tomahawk dam, fall at, 145. 

water' power at, 145. 
Tomahawk Lake, dam at, lOS. 

elevation of, 108. 
reservoir site, lOS. 

Tomahawk River, drainage area of, 148. 
lakes on, 108. 
power development on, 148-149. 

Topography, character of, 9. 
Torch River, dam on, 206. 

• 
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Totogatlc River, description ot, 248. 
fall at mouth' of, 248. 
profile of, 249. 

Trade River, fall at mouth ot, 232. 
Trapp Rapids, water power at, 142. 
Trenton limestone, occurrence of, 89. 
Trempealeau R!ver, 321. 

drainage area, 321. 
water powers, 322. 

Trim Belle Creek, 322. 
Trim Belle, water powers of, 322. 
Trout River, 'jam on, 222. 
Turtle River, reservoir site on, 183. 
1'win Falls, fall at, 70. 

water power at, 70. 
Twin Island rapids, water power at, 74. 
'.rwin Lakes, reservoir site at,· 108. 
Tylers Fork, water power on,. 259. 

view of falls on, 259. 

u. 

Underhill, fall' at, 89. 
U. S. Engineers, 1, Ii, 15, 29, 43, 46, 197, 

205, 206, 210, 221, 241, 247. 
United States Government, dams of, 40-43. 
United States Geological Survey, gaging 

stations maintained, 2. 
Upper Big Rock rapids, fall at, 239. 
Upper Fox River. See Fox River, Upper. 
Upper Sandstone rapids, 85. 

v. 

Veazie, water power at, 248. 
Vienna dam, 320. 
Viel1x Desert, reservoir site at, 108. 
Viola dam, 168. 

Wabena, fall at, 89. 
Waldo dam, 282. 

w. 

Warren, G. K., on Fox River, 25. 
Water powers, availability of, 1. 

capacity of, 1. 
development of, 1. 
information on, sources of, 2. 
permanence of, 1. 

Waumander, power development at, 27. 
Waumander Creek, power 'jevelopment on, 

27. 
Waupaca, power development at, 104. 

precipitation at, 59-60. 
Waupaca River, power development on, 104. 
Wausau, fall at, 141. 

power development at, 141. 

23 

Wautoma, power development at,-27. 
precipitation at, 60. 

Waukesha water power, 319. 
Waunakee water power, 315. 
Watertown water powers, 298. 
Waterford water power, 319. 
Warner, C. 0., Planing Co., 308. 
Wedges Creek, 171. 
West Bend water. powers, at West Bend, 274. 

one mile east of, 274. 
West Branch of Chippewa River, dams on, 

206. 
drainage area of, 203. 
profile of, 198. 
reservoir sites on, 183. 
water power on, 204. 

Westboro, dam at, 229. 
Westfield, power development at, 27. 
Weyauwega, precipitation at, 60. 

power development at, 104. 
Whirlpool rapids, fall at, 146. 

water PQwer at, 146. 
West Salem dam, 322. 
Weston rapUs, 178. 
Whitehall dam, 322. 
White ra·plds, fall at, 74. 

location of, 74. 
water power at, 74. 

White River (Fox River drainage), descrip­
tion of, 27. 

power development on, 27. 
White River (Lake Superior drainage), 

character of, 258. 
powers on, 258. 

White River Power Co., 258. 
Wilmot dam, 319. 
Wilson rapids, view of, 87. 
Willow River, water powers, 244. 
WinooskI dam, 282. . 
Wisconsin River Paper & Pulp Co. dam, 

138. 
Willow River, drainage area of, 237. 

power development on, 243-245. 
Winnebago Lake, character' of, 27. 

location of, 27. 
origin of, 28. 

Winneconne, fiow at, 96-7. 
Wisconsin, State of, power development by, 

39. 
Wisconsin & Michigan Railroad, access to 

railroads by, 69, 84. 
Wisconsin Central Railway, access to water 

powers by, 54, 134, 210, 213, 260. 
Wisconsin-Fox divyje, character of, 25-26. 
Wisconsin Power Company dams, 226. 
Wisconsin River, character of, 105. 

drainage and topography, 105. 
elevation of lakes on, 108. 
map of,l05. 
profile ot, 110-111. 
rainfall on, 113-115. 
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rapids and dams, view of, 135, 136, 137, 
138, 139, 143, 144, 145, 147, 153. 

reservoir sites on, 107, 108. 
rocks on, 112-113. 
run -off of, 115-133. 
source of, 105. 
survey, 112. 
tributaries of, 147-168. 
water powers on, 134-147;' 

access to, 134. 

Wisconsin Valley Improvement Company, 
109. 

Wittenberg, power development at, 104. 
Wolf River, character of, 95. 

flow of, 96-102. 
precipitation on, 60. 
profile of, 96. 
ruu-off of, 96-102. 
tributaries of, 102-104. 
water powers on, 102-104. 
views of, 98, 100.-

Wood River, drainage area of, 239. 
Wonewoc, water power at,273. 

Y. 

Yellow Lake, dam at, fall at, 241. 
Yellow Pine rapids, water power'a't,239; 
Yellow River (Chippewa RiVer drainage), 

drainage area of, 228. 
dams on, 228. 

Yellow River (St. Croix River d,ainage)1 
character of, 240.' 

drainage area of, 239. 
fall at mouth of, 240, 
logging dams on, 241: 
profile of, 241. 

Yellow River (Wisconsin River 'jrainage), 
drai"age and geology, 159.: 

water power on, 161. 
profile of, 160. 

r Young America dam, 275. 
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