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STUDIES OF SUB-SURFACE GEOLOGY IN WISCOWSIN, 1923-1957
?0 T . ThVBites

Introduction, Study by the writer of subsurfece geology in

Wisconsin begen sbout 1912, In 1923 a discussion of results was

published, (Thwaltes, 1923) At that time the totel sample col-
lection ineluded only sbout 3000 specimens, Today it is well over
100,000, At the time the first report was published many of the
major correlations of the concesled formati~ne had been reached
but the sdditionsl dsts now availsble bas not been simply dupli-

eation; it has confirmed and greatly strengthened the early con-
clusions. During this work meny maps of the structure of the pock
formations were drawn and a few were published ,(Thwaites, 1935)
Msps showing variation in thickness of the formesticne (isopach maps)
were constantly revised; only a few were published.{Thwaites, 1935)
Many cross sections were drawn snd some were included in the report

of 1923,

Changes in correlstirns, In 1923 and previously the late

E, 0, Tlrich wes meking studies of the surface geclogy of Wisconsin,

His work was almost wholly baced on fossils collected at widely~

sevarated locelities., Tt is now eclesr thet ke dupliceted some

formation names, for he concluded trat the same formation at dif-

ferent localities was not the same, These correlstions affected

meinly the Trempealeau formetion st tte top of the Cambrian, Such
nsmes as "Devils Lake sandstone™, "Mazomsnie sandstone®, and *Men-
dota dclomite™ were then used but have since been,disdarded.. Ulrich
admitted meny of these errors to the writer privately but did not

retract his opinions in print, The surface work of Wenpemacher,




Twenkofsl end Rassh (1934) eleared up many debatable points,
The above fact should be kept in mind in comparing this repert

with that of 1923 in which t'e writer disclaimed responsibility

for Ulrich's correlation (Thweiter, 1923, p. 531). 4 detailed

study of surface geology was mede in 1916-1921 by Thwaites and
Twenhofel in the vieinity of Sparts but was not 211 published,
The full manuseript iz in the files of the Wisconsin Geologiesl
Survey, Other surface studies will be mentioned in the present
report, Ulrich putlished & short peper (Ulrich, 1934) giving

some of kls older conclusions, A full bibliography of reports on
bothk surface and subsurface geology of Wisconsin and adjacent

states since 1923 is given at the end of this rerort,

Nzture of informsticn, The dats from which subsurface geo-
logy is studied consists of cuttings from.boles.dfilled with cable
&mrcuasion) toals, Trese cuttings were st first taken st irregular
-intervals vhere the driller concluded trat there a change of paterisl
axists, As time went on #rd the value of the information was
appreclated by drillers and ;ﬁgineers the saﬁple interval was

decreased., Most samples are now teken et intervals of 5 feet.

During this time the percentege of wells where semples were taken

has steadily incressed., This is due not only to educetion in the

value of tbe information but also to the efforts of the Buresu
of Seitary Engineering of the State Board of Heselth, At tre
present time they endeavor to bave samples eollected from ell
minisivel wells and from all wells, regardless of depth, which

produce 100,000 gallons of water per day or more.



Accuracy of ssmples, Some geclogists may still eling to

the old idea that cuttings from ceble tool holes are so conta-
minated by cavings that they sre worthless., Were this true it

would be difficult, if not fmposgsitle, to drill with such tools,

The principal source of error is not the method of drilling but

the menner in vwhish samples are taken by the driller or inspector.
Differences in amount of washing, depending in part on just

how the smmples sre sollected, are an.important souree of erraf.
Washing affects the relative emounts of course and fine

sand grains am?ghale content, Washing, wrich is in large pert

ungvoidable, can mske a silty, non-water~bearing gravel look

like a clean deposit which should be developed for water., Washing

may make a sample of & succession of thin shele and dolomite

leyers appear to be ell dolomite. Bhale partings in sanistone

may be Jost in the same manner. DBut the greatest czuse of error

is neglect to take a sample every time the kole is cleaned out

by bailing, Later the driller may fill several sample bags

from the seme msterisl. This error mey often be detected by too

great similerity of semples. If correctly and consclenticusly

tsken few gsmples are exactly the same as those asbove and below,
In former times meny drillers took their samples from the pit Iinto

wvhich cuttings are dumped and they therefore showed only the

finest of the cuttings which settled on top. This kind of error

appears to be uncommor today. It is true that in an uncased hole

some fragments which have fallen from higher up then the level of

drilling ocecur in samples, Such "strays® can often be detected



by the fact that they ere lerger than norme] euttings and sore
heve been rounded more or less by abrasion with the true euttings,
A1l things considered, cuttings provide ressonsbly accurate
information, In aome cases cémpariscn with neerbr outerops has
confirmed“the accuracy of the cuttings,

Collection of cuttings is more difficult 4in drift than in the
rock formationms,

Caving is much greater if the hole is open, and in driwing
pipe through ssnd it is common to have the sand rise inside the
pipe far zbove the position at which 1t setuslly occcurs, Formerly
some drillers refused to take euttings from the drift and it was
not until recently thet their value vas appreciated. Methods for
taking relisble samples from gravel still await development, Pro-
bably to dump the entire contents of the bailer intc & pail or

banell shows the silt-cley content best.

Geogrephic distribution of data, Most of the well samples

thus far obtained coms frcm.the soutbeastern part of the state,

which is the most densely populated region where eontact with

drillers and engineers 1s easy, The north-eentrel part of the

state hes few deep wells becasuse of the presence of lmpeneable

rock close to the surface, Few samples are aveailable from holes

drilled for mineral exploration, including some sttempls to find

Dilo
Oblectives of study, The first well records were collected

solely to increase knowledge of geology. 4s time passed the
practical value of records in the steadily increasing search for

ground water led to seeking much more informstion on well construction



and results of tests. Results of pumping tests are given in
terms of "specific capacity®, that is gallons per mimute perfoot
of lowering of the water surface., The stetie water level in wells
when drilled is also recorded., Areas where flowing wells could
be found were mapped but the universsl availsbility of electrie
current for pumping bas greatly diminished the value of natural
flows some of which were formerly used to furnisk pover to hydrau-
lie rams. Information on reletive yield from different formations
is very incomplete, In giving results of tests it is necessary
to rely on the statementz of drillers and not on perzonsl obser-
vation, The following effort is devded to geclogy only,

Exemination of ssmples, on r-ofgpt samples are dried and

pleced in two cunce glass bottles previous to examinstion, In

the ease of drift and sedimentery rock cuttings irspecticn with

a hand lens 1s nsuaily adequate. Cuttinge from erystaline rocks
are examined either with a binoculsr microscope or with a petro-
graphic microscope in thin section where chips large enough to
make a section are present. &59 fear has alweys been present that
because of the neceesity of using bydrochlorie acid in examination

of cuttings to test for carbonste might Injure e microscope, hence

its use was reduced to a minimrm, The sluggish actlion of almost

all calearous materisls in Wisconsin, inecluding the cement in
gsandstones, shkows that dolomite is much more abundant than caleite

or true high caleium limestone, Considerable washing of shmples

is required to determined true eclors. Color charts were not

introduced urntil 1955 but those available are not complete for

some of the rock colors, particulerly blue-greys. Besides, some



of t'e nemes used in the eharts are too cumbersome to be used in
the typed sectiofs. Colore recorded are in genersl those of dry
rether than wet cuttings.

Well logs, On completion of examinetion of the cuttings
graphic logs ar- made of slmost all wells, These are made directly
from the handwritten description of famples on which chenges of
materis) and formation boundariee are marked. The logs are made
on tracing pesper and descriptions typed in sbbreviated form with
the use of the "carben beck™ method in order to meke impressions
dense enough to mske 0z1id printe, The graphic section is made
with Indis ink sniiuses standard symbols for the different kinds
of rock., Coples sre supplied free of charge to U.S. Geologilesl
Survey, Statg Boerd of Health, well owner, driller, and engineer.
The dataz on construction end test results sre shown., The con-
struction log is shown et the right snd is as nearly as possible
to scale. Locations are given by section, township, end range.
The Survey files are open--to public inspection, 0z1lid copies
of logs can, with few exceptiﬁns, be supplied for 10 cents a
sheet postpeid by Wisconsin Geclogicel Survey, Science Hall,

Madison 6, Wisconsin,
Order of discussi~n, In the following report the formstions

are discussed form the top down because that is the order In whileh

they are penetrsted in drilling = well,
QUATERNARY ; PLEISTOCERE end RECENT (DRIFT)

Introduction, On account of the difficulty of eollecting

samples noted above study of the unconsolidsted surficial materisls

has lagged corsidersbly bebind thet of the sedimentary rocks. A1l

hut tha southwestern pert of the state hae been glacisted, The



unglaciated ares is cgl led by the somewhat mislesding neme of
*Driftless Area®, Although ice did not invede this ares, streans,
lskes, and the wind brought in meterial from adjecent glaclated
regions. Unconsolideted materirls due to prolonged weethering
end decey of the underlying bed rock occur to considerable
thickneasee (geversl tens of feet) in the Driftless Area, Such
materisl of local derivation is termed "Surfece" on the logs of
wells, Thte term "drift" applies to 21l uncornsclideted (locally
gemi-gonsclideted) meterisl deposited either directly by gi&cial
ice or reworked by water meinly derived from ite ﬁelting {(*melt-
weter"), Some meterial wes redeposited by the wind {"lcess™),
Much of this has been sltered b y weathering into "s0il®, Deposits

of glacial streems are called "outwash". Meterial leid dewn in

igkes 1= often referred tc as "lacustrine® or "glacio-lscustrine®,
Many of the lakes were enclosed on one eside by the glacial ice.

The mergin of the ice did not remain in any one posiggon long,
Either melting changed it or a reneval cof snow and ice accumulation

caused the front of the glecier to readvance., As & resull the
sucession of materisls of different origins is extremely confused

in the drift. Leke, stream, and vegetable deposits ere buried

by direct ice deposit or glaciel ®tili", Fxtensive testing with

the drill is needed to determlne the extent, nsture and water-—

beering quelity of the drift st any locslity. Deposition by streems,

lakes and vegetstion has continued since the glasciel ice all

pelted eway. Trese deposits sre referred to as "Recent” or

"Postglacial”, They are present in many stream heds end 1n almost

81l awamps and marshes, Both glacial drift and related deposite



ere gblled "Pleistocene®”, Tre Pleistocene snd Recent ere often

lumped under the name "Queternsry”,

Charagter; The most importent practicsl problems in testing
the drift are to determine: (&) ite gquality for foundstions of
buildinge, and (b} ite water-beering quelity. The testing of
foundetions iz now eslled "Soil Mechanices™ and requires taking
of cores for determination of compressicn, weight of unit volumey
moisture corntent and other qualities whick indicete the probsble
bebavior of t'e material when s load is pleced on 1{t. Only a
few such shallow test borings have been re-orted to the Burvey,
Unless some serious problems are encournted the services of a

geologist are rarely called upon, For water development, the main

problem is to distinguisk +111 fron send end gravel. The perfection

of removal of the finmer elay end silt portion of tre till in the
process of its reworking by water veries greatly endds hard to
determine, Sand and gravel deposits occur on top of, and buried
uder, ti11 es vell a8 azlong valleys 4n the Drifiless Ares which
carried gleclal streams, Out\;asb deposits have corziderable

horizontel extent which in meny instances cen be determined only
by test @rilling, or possibly by gegphysics. Deposits of streams
where they entered a lake are called deltas., They ere limited
in horizontal extent znd have bedding inclined about 25 degrees

from horizontzl, Hence adjecent test holes vary greatly in smount

and cleracter of the sand and gravel,
¥ore confusirg are small masses of sand and grevel which
were plowed up by moving iee fro: older deposiis and transported

for some distance, In the Xettle Moreine of eastern Wisconain



gravel is very abundant elthough not all of it was washed clesn

by the glacial waters. Such poorly-washed gravel with meny
angular stones is well illustrated in the log of the well at the
Stete Radio Strtion on Lapham Peak near Delafield and 1s exposed
in en ebendoned rsilrosd cut southeast of Whitewater, Beach
gravel formed on lake shores is distingulsed by sms=1]l, well-
sorted pebtles in thin lsyers. Such deposits are commonly only

a few feet thick and may contain much elay, Till is distinguished
from lake clay by the presence of a considermble percentege of sand
and pebtles whichk ar disclosed by washing, Tille reflect the
nature of the source rock. ’‘hoge of sandstone Tegions contain
much sand and those on dolomite contezin comparatively l1ittle fine
meterisl for they are made chiefly of broken-up ground up bed-
rock, Wrere the ice advenced over lake clays the clsy-silt contemt
of the till is very high. T red "Velder" till of northeastern
Wisconsin 1s of this charascter, The relative amount of stratified
or agsscrted materisl in the drift depends upon the sand and stone
content of the till as well on amount of wsterwashing, Leke clays
which contain layers of sand end fine grevel mey be easily confused
with till which has & high clay-silt content., Some cuttings of
lake e¢lay display twe colors, pasle red and light grey suggesting
thet they are varved, For the most part clay that is show wiﬁter
and summer layers, samples make more lumps then do till cuttings;
many stones can be seen without washing of the latter. None of
the t111 in the stete seems to be entirely free of dolomite flour.
Even in regions formerly regsrded ss free of such sediment the

lcke claye are highly calcareous suggesting mechanicel concentra-

tion of rock flour elong with the elay. Deposition of carbonate
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b organisms is improbsble in cold lakes of glacisl time. Clays
on the shore of Leke Superior soptain carbonate but the source
of the carbonste content of the northern dfift is not definitely
known, Carbonaﬁe Tocks occur et Limestone Mountsin, west of
1l'Anse, Michigan, as well as near Lake Temiskaming, and Hudson
Bey, 1n Canada. There may be unmknown remnants of Palsozoice
strate in the basin of Lake Superior. One peculisr festure of
some areas in the northern pert of the state disclosed by well

logs is the absence of any ti11, Trese assorted deposits rest

directly on the bed Tock. <he disposition of the till which was

present in the ice is unknown,
Distribution, Glacisl drift of significant thickness is pre-

sent meinly in the aree of Wiseonsin drift which wes the produet

of the last stage of glacistion., In north-central Wisconsin

around Wausaw and Neilsville the drift is mostly thin except
in valleye. The same remerk appiies to the arez of older drift
west of Janesville and Beloit, In the Driftless Area of south-
wegstern Wisconsir outwesh is c§nfined to the valleys, Deposits
of glacial lskes are found slong the margins of the Great Lakes
and in eentral Wisconsin in Junean and Adems counties on both
sides of the Wisconsin River,

Tt ickness, Records furnished by drillers generally place the
thickness of the drift as the depth to which it was necessary to
line the hole with pipe. Cuttings, however, demonstrate that in
mary localities plpe was driven some distance into eoft bed rack‘
formetion, Such decey may be & relie of the preglacial weethered

gone but in some places it extends so deep that such an explantion
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is difficult, At Summit, southwest of Madison, pipe was driven
320 feet from the surface; indubitsble drift extended only to
142 feet., On the other hand, drift sand and small pe'bles are
sbundantly found mingled with dolomite cuttings in some pleces
far below the top of t'e bed rock., The guestion is are these
due to & careless sampling, (b) a leak under the drive pipe, or
{c) drift between layers of the réick such as wes seen st Ripon
(Thwaites, 1921). |

Definite molution of these possibilities is txpossible with
data avalleble. Lesks under the drive pipe or casing may be
very tro-blesome for they allow zand t¢ enter ﬁe well, If the

send pumped from s well conteins grains of dolomite, feldsper, or

horntlend its recognition as drift is easy. In the Driftleas Ares

leskage of river-transported sand mey be discovered in some wells

by gleuconite where it is not present in the adjecent bed rock.

In places where the well psssed through stream-washed sand derived
from rock similer to that found lower down in the hole determinstion
of the true depth to solid roék is extremely difficult., In some
cases the presence of chert pebtles in tre transported surface
materiel is decisive for there is no ckert in the Cambrisn Sanpd-
stones. Fzamples of tris diffienlty occur in ell the wells at
Camp McCoy near Sparta, In many aress of Cembrian sandstone the
rock is so weskly cemented thet it is hard to stop the drive pipe

whiech tends to follow down the drill in to the rock, Cement

forced into the roeck might harden it enough to furnishk a sefe sest

for the drive pipe. In meny places an inrer liner into the rock
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may be cemented both to the drfve pipe and rock, thus making a

permenent connection, Seme wells have caved in under the bottom

of the éasing many years zfter they were drilled. In these instances
the evidence furniéhed by the geologist from sample examinetion
ig invalusble for location of the caving formstion mnd for repeir,
COther unconsolldated formetions include loess and westhered dolo~
mite. Tre depth to whict the ted rock is wegthered in the ungla-
elzted ares has been underestimated by most geologists, In many
places 4% is very hard to plec: a definite limit to the s0lid rock,
Few wells which pass through very thick drift deposits are

recorded by semples, The deepest drift reported 1s 525 feet at

Superior (Weidmen and Schultz, p. 317), 484 feet at Black Creek
(Thweites, 1943, p. 117-118), 439 feet at Delavan, 450 feet west
of Brillionm, 412 feet at Gillett (Thwaites, 1943, p. 118) and 372

feet et Medison, this lest is supported by & partial =et of

gsamples, In general the experience of the writer is that the

thickness of the 4rift hes been exeggereated in the pest, In
the Driftless Ares the outwask is over 200 feet thick in some wells,

Division of different ages of drift, Comperstively few well

records in Wiscensin show undoubted evidence of more than one age
of drift dezosition separsted by an intervel of soil formation

gside from the clesr-cut occurence of red Valdersz till on older

Only & few wells near Fontenie have disclosed "gum-
Most buried soil

botil® whick i=s so sbundant in I1linois send Iowa.

profiles show @xidetion and in pleces leaching of ecarbonate. Cor-
relation of the o-ncesled drifts 1s problemsticsl for we do not

heve suck uniform layers of drift as trose of Illinois (Horberg,



Table 1

Equivalence of geclogic names

Pleistocene
014

1956

13

Wisconsin

Velders till

T™wo (reeks Forest Bed
Wisconsin Cary t1l1%*
Tagewell t111
Jowan=Shelbyville till
Farmdale til11%¥

Pre-Wisconsin

Brady soil

Sangemen and Loveland interval
Tllinoian t1l1

Yarmouth intervsal

Kansan till

Aftordan interval

Nebrasksn t1i1l

#® Subdivision into Port Buron till and Cary till suggested

#% Correletion not proved




1953), In a few localities, for instance near Portage and along
Wisconsin River, the lower pert of the saamd and gravel is semi-

cemented whick may possible be due to its greater sge,

Few water wells penetrsate

Founde~

Postglaciel or Recent sediments,

an important thickness of postglaciel ¥"recent® sediments,
tion tests in some of t!e vwalley=s whichk enter Lake Michigan have
given importent confirmstion of Hough's {1953, 1955) conclusion
that the water of thet lake was very low prior to the Nipissing

Considerable thicknesses of merl, which is formed in re-
These

level,

latively warm water, occur along with sand and fine gravel.
are t' e fillings of old valleys eroded during the low stage and
filled during the rise of the lske level due to postglacial uplift
of the land to the nortreast., In the boring et Jones Islend,
Milvavkee, it seems likely that only 5 feet of red elay just
above the bed rock is of glaciel age. Marls are eesily distinguisted
from lake clay of glecial times becesuse of the content of ealechm
sarbonate which is dn meny ceses shells; carbonaceous orgenie
metter is also present.

Wedl logy showing more then one sge of drift,

L g of well at Buena-Vista Park, fontana, Wisconsin

SW4NE} see, 14, T, 1N., R. 16 E,
Depth, feet ‘rickness, feet

Ti11, gray, dolomitic (Cary or Tezewell) 21 21
Cley and sand, gray (outwash) ) 27
Grevel, stony 8 35
Clsy, grey 30 65
Sand, coarse, scme fine 5 70

27 97

Gravel, sand, best gravel 78-86 (cutwash)



15

46 173

Ti11, grey {(Tazewell)
Gumbotil, dark gray (Illinoian) 11 184
9 193

Ti1l, gray, (Illinoian)
Partial log of City Well No, 6, New Lendon, Yisconsin

Pershing end Wymen Sts,

Clay or till, pale red, weathered (Valders) 5 5
Clay, sandy, ysllow-gray, dolomitic (Esrly L. Oshkosh) 10 15
T1ill, gray dolomitic (Cary) 5 20
Clsy, snady, yellow-gray, dolémitic (pro-Cary lake) 10 30
Clay, snady, rusty brown, weathered {pre-Cery soil) 5 35
Clay, gray, sandy, doldmitic (pre~Cary) 10 L5
Ti11l, gray, dolomitic (pre-Cary) 5 50
Sand and gravel {pre-Cary delta) 115 165

Tre pre-Cary drift may be either Tazewell or oclder.

Log of well at Waterstreet Resort, Beraboo, Wis,

SE'NF} sec, 13, T. 11 K., B, 6 E,

811t, light brown-gray, weathered 5 5
Sand end gravel {Cary delis-moraine) 210 215
Gravel, fine, sandy, yellow-brown {pre-Cary soil) 5 220
Sand, medium to very ccarse, light gray (pre-Cary) 9 229

Log of test hold, Bersboo wete:rworks

SWiNEL sec, 12, T. 11 N, R, 6 E.

Ko samples 25 25
Sand, meduim, gray, some pebbles, dolomitic 50 115
Sand, medium,to fine, gray tc dark brown, 20 135

weathered; vegetal remains, pertly extinct forms '
Sand, medium, gray, dolomitic 20 145

150

Clay, dark gray, dolomitie, some organic matter 5
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Sand, fine to cosrse, light gray, hiixly locel 20 200

Send, fine to coerse, local pebbles 10 210

The weasthered zone with plant remesins suggests top of & pre-Cary

drift.,
Partisl log of Avoce 01l Co, well, No, 1 Faulk, Avoes, Wis,

SQCO 8, T. 8 R., R. 2 Ec

Sand and gravel, no samples to 30 (Cery outwash) 135 135
Sand, modddm to very coarse, loesl 10 145
Saend, cosrse to fine, light gray, glaciel 10 155
(pipe driven to 154)
Send, medium to fine, light gray, loeal, fimm 20 175
Sand, medium tc fine, light grey, scme drift, férm 40 215
Bed rock (sendstcne)
Tre firm sand may possibly be of pre-Wisconsin age.
Logs of other drift wells,
lLog of test well, Armour and Co., Milwaukee, Wis.
XELNEL mec, 31, T, 7 N., R. 22E,
Merl, gray {postglacial) 5 5
Till, gray, dolomitic (Cary) 45 50
S11t, sandy, gray, dolomitic (lake deposit) 10 &0
Gravel, fine, muck silt (beach?) 5 65
T411, light gray, dolomitic 85 150
Gravel, fine, silty, water af. 607 10 160
Sand, very coarse, water at 75! 15 75
Gravel, fine, partly cemented (pre~Cary beach) 25 200
Send snd gravel, fine, dry (beach) 10 210
Ti1l, gray, dolomitie 20 230
Clay, gray, dolémitic (lake deposit) 5 235
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Til1, grey, dolemitic T 242

Bed rock, water st 100!

The above log illustrates the ecomplexity of glaciai drift and that
211 beds of sand aﬁd gravel do not ecntein water,

Postglaciel filling of Milwasukee River Valley, Milwaukee, Wis,

Log of test kole No. 1, Jones Island, center sees 33, T, 7 K,,
R, 22 E,

Elevation about 10 feet sbove Lake Michigarn

Fi111 and boulders, no samples | 7 7
Sand, fine to small pebbles, silty, light gray 19.5 26,5
: (beach )
Merl dark to light grey (estuarine postglaciel deposit)
37.4 63.9

Send, fine, light grey, fragments of shells 20,1 384
No samples, sand, cosrse, to gravel, fine 14 98
Sand, fine to medium, some silt, gray = 5 103
Clay, silty, light gray, dolomitie 2 105

11.2 116,2

Sand, medium to fine, light gray, dolomitlc

Clay, gray, dolomitic interbedded with grawvel, sandy 10.1 126,3

Sand, and gravel, fine, much silt 42,7 169

Cley, red, dolomitie, sandy (Valders ti117) 5 174

Bed rock
Partisl log of Well Ko. 1, Oscar Meyer and Co., Madison, Wis,

ﬁ'&' 852, 3}’ To .N-’ R. 10 Eo

T411 with boulders (Cary) 5 5
Quicksaend, no sample ' 5 10
Grevel, cosrse, no sample 10 20
Till, no sample 26 465
6 52

Sand, silty, yellow=gray

Gravel, cosrse to fine (no vater) 36
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Sand, medium, pebbles, gray, dolomitie 10 93
Sand, very fine, gray, dolomitie (quicksand) 34 132
Clay, gray, sandy, dolomitie 93 225
Sand, medium, gray, dolomitie 5 230
Clay, gray, dolomitie 120 350

22 3R

Gravel, coarse, many sandstone pebbles

Bed rook
Gravel layers are probably delta deposited in s (fary or pre-Cary)

glecigl Yake, The bottom gravel may have been deposited in early

glaclal time by 2 loesl stream.

MISSISSIPFIAN

Introduction, The younzest bed rock formestion definitely known

in Wisconsin is the black shale which wes encountered beneath Lake

Michigan in the Linwood Avenue tunnel of the Milwaukee weterworks,
This formation was studied only on the dump for no geclogist was

sllowed to enter the tunnel, it was correlated as Mississippian

by its foseils, {Ramsch, 1935}
174
Charscter, Tre name *Kerwood" was applied by Raaab in 1935

to this formation but the term eppears to have been previously

preempted (Wilmsrth, 1938, pp. 1033-1084). The formation is

described &s black, brown, and green fossiliferous shale with

layers of coal up to two inches trick, In lithology it strongly

suggests the "Antrim" shsle of Michigan which occuples a similar

_ stratigraphic position.

Digtribution, Notes by Rassch record the presence of the

Kerwood formation in the Numn, B&éh, and Weldon well in Mllwsukes

but reexamination of the samples by the present writer showa that
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only glaclally trensported fragments are preaen£ in the drift at
this location. The formation has never been found in any other
wells in Milwaukee or elsewhere in Wisconsin and is epparently

confined to the bed of lake Hichigan. There is no information

on its thickness.
IEVONIAR

Introduction, Strata of Devorian age are found in Wisconsin
along the Leke Michigen shore between Milwaukee and Sheboygan,

The following section is given by Raasch (Remsch, 1935)

Milwgukee formation
North Point member — shale and siliceous dolomite,

about 35 ft
Lindwern member-gshele, about 25 feet
Berthelet member-shsly dolomite cnce used as

cement rock, about 21 feet
' Total sbout 80 feet,

Thiensville formation
Dolomite, light brown to white, bituminous, about

65 feet

Leke Church formation _
Osaukee member-pyritiferous dolomite, sbout 27 feset

Belgium member dolomite, brown, bituminous, ebout

8 feet '
Total ebout 35 feet

Grand totel about 130 feet
Of the nemes proposed sbove Milwaukee and Thiensville have been

approved b y the U, 8. Geologiesl Survey. (Wilmarth, 1933, pp. 1134,

1378, 2138-2139)

Cheracter, Most of the Devonian strata encountered in wells

(Teller and Monroe, 1399; Teller, 1900; Cleland, 1911; Fohl, 1929)
are dolom ‘}te. Color varies from very light gray through various

shades of blue-gray and green-gray to brown. Little shale is re-
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corded, slight shows of oil cceur, Diserimination from the

underlying Niagera dolomite iz made meinly on the basis of
color. The underlying formation ia 211 light gray. The problenm

is eomplicated by the irreguler surfsce of the Nisgera below the

Devonien,
Table 2
Devonien i
ng f T1linois Michigan | Wisconsin
g Sheffiled f Milweukee
f _ i Thienaville
i Lime Creek | Absent Traverse Lake Church
,[ Shell rock I
Cedar Velley ) Cedar Valley
1 r -
Independence L Independence j f
_Wapsipinicon ;T Wapsipinicon | Bl !
?: ¥
| ' [' Dundee ;
' Detroit River g

Distribution, The main ares of Devordan strata. iz in the
north pert of Milwsukee where it extends over 5 miles inlend from

Leke Michigan. To the north it forms cnly & narrow strip elong the

leke shore. One of the most sccesible exposures iz in the bed of

Milyeukee River is Estabrook Park, Milwsukee, Under Leke Michigen

the Devonian sppears to form two eu! merged ridges which trend
nortbesst from Sheboygan and from Milwsukee respectively to

the Dumdee and Treverse limestone formetions of Michigan,

Thickness, Iittle over 100 feet of Devonian atrata is found

in most welle. The log.of the Shorewood vell, however, seoms to
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show 271 feet although the exact lower 1limit is uncertein,

Becsause of the unconformesble contaet with the Miagsers, es
of the Devonian
well as the fact that the topAias eroded in pre-glacial time,

it is not possible to present an isopech map showing thickness of

the -Devonian,
Partial log of sbandoned well, Shorewood 3chool, Milwaukee

County, Wis,

8F corner BeC, A, Tc 7 le’ Ro 22 !o
' Thickness depth, feet

Drift 165 165
M Twatikee formetion, 105 feel

Shale, pink, dolomitic 10 165

Stele, gray, dolomitie 55 220

Dolomite, gray, skaly, pyritic 10 230

Dolomite, gray, shely (eement rock) 30 260
ézinsville formation, 70 feet

Dolomite, dark gray, shaly 20 280

Dolomite, 1ight and dark gray 10 290

Dolomite, brown-gray 20 310

Dolomite, brown-grasys shale, blue-gray, dolomite 10 320

Dolomite, light gray 10 330
Lake Church formation (7) 106 fest

Dolomite, shaly, light green-gray 10 340

Stsle, greem~grsy, dolomitie 24 364 .

72 436

Dolomite, gray, layers shsle, blue-gray
Totel Devonisn 271 feet
A1l of the Devonian strsta in the gbove well were cesed because of

cxving-



SILURIAR

Introduction, The Super—Kisggpian strats Silurian of Wisconsin
is an dolomite and does not display eny of the upper Silurisn
eveporite formations of Michigan which contain s2lt and gypeunm.

A single outerop nesr Waubskee (Sec. 29, T. 12 ., R, 21 E,)

shows dolomite whlch was ascribed to the upper 8ilurian and termed
"Waubakee? by Alden in 1906 (Wilmarth, 1938, p. 2285), Correlstion
is on the basis of fossils, Btrata of thie age have never been
positively identified in other oulerops or in well euttings from
$iaconsin.

Nisgeras Strats, Almost gll the recognized Silurisn strata of
Wisconsin are commonly included in the Niagara or-Lockport group.
The lowest part of this group termed "Mzyville® is correlated by
some geologists with the older Alexardrien Group, but will be here
discussed with the overlying strate. Seversl attempts have been
msde from the time of the Chamberlin Survey oﬁ (Thwaites, 1923;

p. 533) to subdivide the Silurisn dolomites into separate formations,
but in tracing these from placc to place and in attexpting to
disoriminate them in well logs difficulties arise (Karges, 1936)
Hence it seems best to the writer to relegete these subdivisions

to the rank of "members" in sub-surfzce geclogy. The foliowing
general column is that of Ehlers as given by Strock (Shrock, 1939).

*Racine—dolomite, cherty over 400 feet

Manistique dolomite :
Cordell or Upper Coral cherty dolomite, about 90 feet

Schoolereft of lower Corsl cherty dolomite, about
70 feet

® = nepe approved by U. S. Geologic&l.SurVEy (Wilmarth, 1938, p. 1763)
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Burnt Bluff dolomite
Eendricks dolomite or tran=ition beds, sbout 30 feet
Byron dolomite~fine-graired, little echert, asbout
100 feet

Mayville dolomite, locally cherty, sbout 100 feet
Grand total sbout 690 feet

» Table 3

Illinois Iowe Michigen HE Wisconsin SE Wisconsin

Port Byron ‘
Racine LeClaire ' Racine Racine Pacine
Waukesha (cherty) Hopkinton :Manistique (cherty)| cm'i‘""(;A';;;}ié:;ui;;i;""Ech;rty)g
Joliet E o
!ankakee. .(.cherty) l Kankskee Burﬁt Bluff - BYI‘-OJ.; | :{-iBy_ron?- B
Edgewood | Bdgewood  |Mayville Mayville  Mayville?

J

* A1 Silurien sfrat.a in Wisczmsin lumped g8 Niagara in subsurf;fce
Character, Moat of the entire Niagara group is very pure
dolomite almost & theoretical dolomite CaMg (003)2' (Steidtmann, 1921),
The average of 80 analyzis shows dolomite 94,3%, calcite 2,778, with
four which whow an excess of magnésium, On solution with acid the
residue 18 commonly crert rathe- than shale. Tre size of dolomite
erystzle varies considerebly from elmost & lithogravhic texture to
neerly a millimeter in dismeter. To ditinguish grein sisge it .i’
necessary to wash and then dry the cuttings and this hes not Sean
done for many wells, A quantative standard im lacking., Tre 4if-
ficulty in tracing subdivwisions is due in part to complete ob-
servetion of grain size but is mainly beceuse of the presence in
the Niagara group of many reefs or biokerms (Shrock, 1939),
The dolomite in and around these accumuleticns consists of (a) core

rock which is cavernous and coarse-grained, with many fossils,
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(b) flanking fine-grained dolomite with & dip up to 54 degrees,
and (¢) inter-regf horizontzl fine-grained dolomite layers with
few fossils, The flanking inclired strata canse much trouble in
drilling for they deflect the drill from vertiesl. Subdivisicn
of the sequence by insouble. residues is most uncertain for

chert varies in horiszontsl distribution, There seems tc be

thrse chert zones: basal Racine, lower Manistique or Waukesha

and locslly Mayville, !bst.of‘ the chert is white colored and

is scnspicuously different from the 1igtt gray dolomite fragments.

Red or pink dolomite is limited in horizontel extent and color 1is

not a satisfesctory means of subdivision. 1In some localities
[ &

the red is confined to skele partings but in drilling this color
elings to the dolomite cuttings making color determinaticns dif-

ficult, Pertings of red shale were very prominent in *he well

at Pilgrim Heights, near Menomonee Falls. These were so abundant

thet very little weter could be obtained from the Niagara at
that locality, Where weathered the dol-mite is yellow-gray.
Distribution, The outcrop of the Nlagara dolomite group
forms a wide cuests in the eastern marﬁ of Wiseonsin, The
escarpment on the west side of this cuesta lies emst of Lske
Winnebago where it rises in abrupt slopes and cliffs to en
elevetion of nesrly 400 feet sbove thel lake, South of Meyville
tte escarpment is almost wholly lest beneath the drift, North of
Green Bay it forms the western shore of the Door Peninsula,
Portions of the escarpment are cut sway by valleys, for instance

Just north of Leke Winpebsge, OCther parts are so straight that

some have suggested faulting. It is apparent from subsurfaces study



25

of structure that tris 1s not the correect explanation but that
glacisl erosion gontrolled by jointing is more probshle, FEast
and southeast of the crest of the cuesta the land deciines gently
but at e smaller angle than the dip of the strata until It pssses
below the lewvel of Lake Michigan. Isclated erosicn remnents of
the Niagers occur in southwestern Wisconsin where they mzke

prominent hills or "mounds®,

Thickness, The greatest recorded thickness of the Miagara

dolomite im 735 feet at Manitowoc. Since the upper contact with
tie Devonian is an erosion surfsce it is not possible to prepare
an isopach mep even of a limited eree, In most areas the thich-

pess is less, South of Milwsukee the Nlegsra is quite thin and

is possibly locally sbsent,
Well logs, The followving logs show typlcal occurences of
Niagara dolomite, Nemes of subdivisbns are given at top where

they could be distinguished,

Pertisl log of City Well Ko, 2, Kevaunee, Wis,
: Thickness Depth, feet

Drift 56 56
Dolomite, medium grained, light grsy (Recine) 175 =i 231
Dolomite, light gray, medi:m grain; chert, white 45 276
(Menistique)
Dolomite, medium graein, light gray 15 291
Dolomite, medium grain, gray 35 326
Bolomite, medium grain, light gray 25 351
Dolemite, medium grain, grey 25 376
Dolomite, medi :m ground, light grey 25 L0t
25 426

Dolomite, medium grain, gray and light grey
Dolomite, fine greined, gray and light gray (Byrom) 20 446

Novawiis flrn and maddum orsin. lioht oray 85 531



Dolomite,
Dolomite,
Dolomite,

Dolomite, light gray, dark gray, green-gray, black specks (Richmond)

fine grain, light gray

fire end medium grain, light gray

medium grain, light gray (Mayviile)
Total Niagara 610 feet

55
20

60

26

536
606
666

Partiel log of well of Wisconsin Melting Co., Manitowoe, Wis,

Drift

Dolomite,
Dolomite,
Dolomite,
Dolomite,

Doloxite,

Dolomite,

Dolomite,
Dolomite,
Dolomite,
Dolomite,
Dolomite,
Doomite,
Dolomite,
Dolomite,
Delomite,
Dolomite,
Aolomite,
Dolomite,

broken, light gray, black specks (Racine}

medium some fine greined, light gray
gfay and light grey, medium grain

zedium grain, light gray

medium grein, light gray; chert, white

{Mani=tique }
medium grain, light gray

medium grain, gray and light grey
medimwm grain, 1isht gray
medium grain, light and dark gray
pedium grain, light gray
fine grain, light gray (Bryon)
fire grein, gray
part fine grein, dsrk and light gray
fine grain, light gray
fing grain, dark gray
medium grain, gray (Mayville)
medium grain, grey snd ligkt gray
mediom grain, light gray

Totel Misgars 655 feet

Shale, red, and iron ore, oclltic (Neda)

35

10
30
10

10

10

20
10
30
10.
30
20
30
10

35

54

325
330
340
370
380
390
430
490
530
550
560
590

630
650

690
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Partisl log of Wisecnsin Gas and Electrie Co, well,

Racire, VWis,

Drift 68 &8
Bolomite, light gray, top 2 feet broken 142 210
Dolomite, light gmy and red 30 240
“olomite, light gray 20 260
Yolomite, light gray; chert, white (Waukesha?) 40 300
Dolomite, light gray (Meyville) 50 350
| Total Niagers 282 feet
Dolomite, derk blue, shely {Richmond) - -

ORDOVICIAK (i)
(1) The line of division between Silurian and“Urdovician hes
long been debated. Ulrick placed it at the base of the Fichmond
group, The controversy need not be discussed here, but this
explains some older editions of the pgeclogic map of Wisconsin,
The usage in this report is now nearly uhiversal,

Introduetion, \ Nede formation [fAccording to the commonly

nsed classification tte Neda formation lies at the top of the

Ordovician.
Teble 4

Ordovician

‘ B ; Wiscons%n
Minnesota iTowa f11inois : 01d . Few

H v i i
Maquokete Maoucketa  Maguokets iCincinnati  Richmond

, Lo T L. (Mecuckets)

Galens iGalens Galena {Galena Falena

i H

iDecorah Decorsh Pacorah'
, . j
Platteville |p1attevilie Flatteville |Tremton or tteville

° Plnizazillaffaa
St, Peter St, Peter gt. Peter St. Peter ?t‘ Peter
? l

— o .
. Ll e

s B m i i,



Richmond
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Shakopes Shekopee Shakopes

Few Richmond | Rew Richmond |New Richmond** Magnesian Praig.e dun
3 ien

Orwota Cneots Oneota

® pot shownlon well logs

#® Wilow River or Root Valley
The name was epplied first by Savege and comes froﬁ a smell rail-
road station near the former mines gouth of Mayville, (Wilmarth,
1938, p. 1471) The name has been approved by the U.S. Geclogieal
Survey,

Charscter, The ¥eds formaticn consists of oclitic hematits
witk layers of wed and blue-gray shale. Although formerly
gorrelated as Silurian and equivaient to the Clintes formation
Sevage placed it in the Orodovician because of the presence of
some fossils of thet age, east of DePere, ¥igconsin, At the
base there is & conglomerste with pebbles of shale which have
s polish of iron oxide. The ore is low grade, about 33% to 47%
iron, Fthosphorous is over 1%, silics occurs as concentric

leyers in the ocolites between layers of hematite, Considersble

dolomite is present, It is very farisble and cannct be smelted

in blest furnaces unless mixed with other ore,
Distribution, Ihe Feda ore area occurs in lenses which
sppear to strike northeast-scuthwest, In pleces thege lensés

are widely separsted and in others they sppesr to lie side by
side in series which trend northwest-southeast, The sides of tre
lenses ere rather steep and & bed of ore several feet thick
pincher out within e borizonta)l distance of little more than

its thiekness. Whether or not these sides of the lenses are
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erosionel or depositionsl is not known. The Nedz cre was found
in the City well et Campkellsport (20 feet thick), the Thiel
farm well nesr St, Jobn (6 feet thick), the Wimconsin Malting
Company well at Masnitowoe (showing mixed with red shale) and the
Cadd- Vista well in Racirne Co, (15 feet, red shale and ore). It
has been reported by drillers in many other wells but not confirmed
by sampling., Workman {1951) describes its extension in Illinoise.
Thickness, Ihe thickness of the Neda formaticn is very
variable, The meximum reported is 55 feet in the old "Sheep
Farm® well in southwest Msnitowoe, (Thwaites, 1913} Test Arilling
near Meyville showed a meximm of little less, Most of the ore
mined was not over & to 8 feet thick beecmuse of the danger of
falls from s layer of harder ore et the contect with the Niagers
dolomite above. The surface of the shele balow the ore is very
reguler and smooth. It does pot 1lie in valleys eroded in the

shale, The layer of the overiig Mayville are draped over the ore

lenses,

Richmond Group

Introduction. The Ordovician shale of Wisconsin is called
RCincinnati® in older reports. (Thwaites, 1973, p. 536) Later
the name "Maquoketa, which was first used in Iowa in 1870, vas
applied in southwestern Wiscomsin., Ulriech (unpublished) urged
that the group term "Richmond" from & type locslity in Indiana,
be used since 1t iz not et all certein thet the shale of Wisconst
1s a1l the seme as that of Towa, ("ilmerth, 1938, pp. 1.45; 1292,
pp. 1809~1810) This neme is in current use on weilllezs,

Charaster, The Richmond of “iscomein is eomposed meinly

of blue~gray dolomitic skale, Layers and lenses of dolomite oféur



in many =ections. Moat of these are blue—gray in color, some are

ligkt gray. Much of the dolomite im shaly, ®ome layers of

brownegray bituminous shsale hsve been found, These amell strongly
of petroleum when heated. In 1923 the writer attecpted to sub-
divide the fchmond into a series of lithologic members but with
the much greater number of well logs now avellable it 1s evident
that this wes premasture, There smeems to be much dolomite near tbe
top of the formation in northeastern Wisconsin; Ihe Shanty Bay

canpground well in Perninsulas State Psrk, Doecr Ccunity, shows over

300 feet of ghale and shaly dolomite below the Niagars. In

msny places the presence of dolomite beds at the top of tre Kich-
mond mekes the locsticn of tle contzet wi*h tre Niagars uncertaln

particularly ir drillers' logs. Diserimination of t'in dolomite

layers is at best uncertain for in many cases the driller evidently

collected the shele which stuck tc the tit., In other instancea

too much washing removed i'e shazle cuttings leaving a concentrate
from a thin dolomite bed. “kin dolomite layers msy be missed in
examining cuttings because of mixture witk the more abundent
shale, Tre base of thte Bichmond grour is clearly marked by an
ebrupt conteet of blue-gray shele on light brown-gray dolomite,
Tre drill hole is commeonly cerried a few feet into the underlying
dolomite so t gt it is not relistle to plece tre botiom of the
ch:ale casing (sbale liner) es tre exact bese of tre formation,
Correlation of the dolomite streta of the Richmond witk those

found in northern Michigan vill not be attempted here. So far

as Wisconsin is concerned, late-al veriations In lithclogy of the

group render any ccnclusions in respect to disconformsble overlap
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at elther the upper or lower contacts most uncertain, Iff the top

a
1s/buried erosion surface the evidence in Wisconsin is inconclusive,

Digtritution, Shele of the Hchmond groyp underlies in

sastern Wiscongin 1ittle more than the outerop ares of Niagars
dolomite from undernesth which 1t projects only a few miles. 1In
souttwestern Wisconsin the shele formation is confined to the up-
lands, in many pla-es to the isolated "mounds”,which are cgped

with outlievs of the E'hgara. Surface exposures &re rare every-
wkere, on account of the esse of weathering of t'e shale. Almost

the only natural exposures are in the shore cliffs of Green Bay and

in s few ravines near Green Bay, ‘
Trickness, Tre varistions of thickness of the chmond group

ar shown in the isopach map, figure 7. The renge is from e

mintmum of 175 feet west of Milweaukee to 519 feet in well No. 1

at Algoma, The discrepancy between tle two wells at Algome is

evidently the resilt of & normal fault which crosses well No, 2

just st the bottom ‘of the Richmond. (figure 2) The thickest

part of the group is in southern Door county'. 8mrll shows of
01l in this rock have led to scme drilling for oil in that vicinity.

Wedl loge, Tre following pertisl logs of wells show the

variations in character of the Richmond group.
Partizl log of well at Shenty Fey Campground, Peninsula

Stete Perk, Door Co.
Thickness feet, Depth, feet

-— 150

Srale, blue-grey, greenzgray, dolomitic; dolomita, 5 T 155
gray (Richmond)
St ale, gray, dolomitic; dol¢mite, blue-gray, grey 5 160

Dolomite, light gray (Magersd



Dolomite, blue-gray and gray

Shale, blue-gray, dolomitie; dolomite, blue-gray,
Bray
Dolomite, dark blue-gray to light gray; shale,

blue-gray, dolomlitiec
Dolomite, grsy, some blue-gmsy

Shele, blue-gray, dolomitic; dolomite, blue-gray
Srele, blue-gray, dolomitic; dolomite, gray
Dolomite, light grasy, gray, blue-gray, pyritie
Dolomite, gray, some blue-gray

Dolomite, blue-gray

Dolomite, gray

Dolomite, gray and light gray

Dolomite, gray; gypsum, white

Dolomite, blue-gray and gray

Shale, btlue~gray, dolomitic

Dolomite, blue-gray; shele, blue-gray, dolomitic
Shale, blue-gray, dolomitic; dolcmite, blue-grsy
Shale, blue-gray, dolomitic

Dolomite, blue-gray‘

Shale, blue-gray, dolomitie

Srale, blue-grey, dolomitic; dolomite, blue-grsy
Dolomite, blue-~gray to gray, blue specks

Srale, blue-gray, dolomitic

Stele, brown-grey, dolomitie, hard

Dolomite, dark brown-gray

Shale, blue-gray, dolomitic ({bottom of hole)

35
15
15
10

15

10

20

15
10
15
10

15

15

10

15

15
10

10

195
210
225
235
250
255
265
285
300
310
325
335
340
345
360
375
330
390
405
410
425
435

450
452



Partial log of c¢ity well Ko, 2, Kewzunee, Wis,

Dolomite, light gray {Niagaras)

Dolomite, light and dark gray, black specks {Rick~

nmond)
8hale, blue-gray, dolomitic

Dolomite, light gray to grsy
Shale, blue-gray, dolomitic
Dolomite, gray, black specks
Shale, blne~grey, delemitie
Shale, brown, dolomitie
Dolomite, gray and blue-grsy, btlack apecks
Shale, blue-gray, dolomitie
8hgle, light brown, dclomitie
Shale, blue-gray, dolomitic
Sknle, brown, dolomitic
Stale, blue-gray, dolomitic

S ale, light browy, dolomitic

Totel Richmond 349 feet

Dolomite, light gray (Galena)

Pertial log of East Avenue eity well, Waunkesha, Wis,

Dolomite, light gray (Nlagers)

Stale, pink, dolemitic; dolomite, light gray

{Richmond )
Dolomite y light grey

St ale, blue~gray, dolomitic

Dolomite, blue~grey; shale, blue-gray, dolomitic

Shele, blue-gray, dolomitie
Dolomite, shaly, dark blue=gray
Srele, blue~gray, dolomitlc
Dolamite, shaly, dark bluee-grsy

95
15
20
10
45

10

35
15

55

15
20

15
25
10

33

670
765
780
800
810
855
B6O

905
920
925
980
1010

1015

150
155
170
190
200
215

250
255
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Stale, blue-grey, dolomitic 80 335
Totsl Richmond 185 feet

Dolomite, light gray (Galena)
Partiel log of Well No. 2, Qak Creek Station, "1sconsin

Electrie Power Co., on Lakeshore, soutk line of Milwaukee Co.

Dolomite, light gray, iight pink, some green- — 438
gray (Mlagars) |

Shale, red, slightly dolomitiec (Richmond) 22 460
10 470

Shale, blue-grsy, doldmitic

Dolomite, blue-gray and light gray; shales, blue=~ 60 530
gray, dolemitic

Srale, blue-gray, dolomitic 30 560
Dolomite, gray and dark blue-gray 10 570
Shele, blue-gray, dolomitic 15 585
Dolomite, gray and dark blue-grsy 10 595

| 60 655

8hale, blue-gray, dolomitic
Tot% Richmond 217 feet

-
—t —

Dolomite, light gray {Galena)
Trentorn and Black River Groups, (Mohawkian series),
Galena-Pletteville dolomite and limestone (including Decorah)
Introduction, The Trenton and Black River groups in Wisconsin

are almost entirely limestone and dolomite. Only a few thin layers

of shale and sendstone occur. In the reports of the earlier
geological survey of the mtete (Thweites, 1923, p. 53%) the name
®Galena® was used for the upper part and the lower portion was

named "Trenton®, In 1905 the name Trenton was replaced by Bain

by a locsl designation, *Plattevills®, (Wilmarth, 1938, p. 1679)

Efforts were later made to inmtroduce the term ®Decorsh® (Wilmarth,

1938, p. 538) for streta between the two units (Bays and Raasch, 1935)



35

Much attention hes been given to details of this interval on
account of their relation to lead and zinc minerslzation in southe
weat Wisconsin, The following sectiorn ia used by -tle U, S,

Geologiezl Survey (Agnew, 1952},

Porimation Member Litrology Thickness, feet
Galena  Dubugque Dolomite 40-42
l Stewertville  Dolomite 75-78
{Progser Dolomite 165
Decorah Ton Dolomite and 20
\! ligestore
‘Cuttenberg Limeatcne 1224
Spechts Ferry Shale ("oil rock®) 1=3
Platteville 'Quimbys Mill "Glass rock" lime- 8-12
i stone end delomite
 MeGregor Limestone and dolomite 30

Y in thin layers
Pecatoniea Dolomite in tkick layers 20-22

iclem.'ood Shale and sandstone 1
There has been some differnce of opinion on parte of t'e foregoing
secti n. (Bays, 1935, Key, 1935) The detsiled section abo ve
is inspplicsble to subsurfece study in esstern Wisconsin vhere
the entire sequence is dolomite, No limestone is known east of
Sun Priirie in Dene Co. The Glenwood sendy member at the base of
the Platteville is the only ome which can be positively identified
in the subsurfsce, It is much thicker up to 35 feet in eastern
Wisconsin, Chamberlin (1877) divided the Platteville sequence in
fhe vicinity of Beloit into descendings: Upper Blue 15 feet, Upper
Buff, 55 feet, Lower Blue 25 feet and lLower Buff 25 feet. It
is not easy to comnect this column with that above but the Lower
Blue is probably t'e McGregor member of the Flatteville and the
Upper Blus the Decorsh formatfion. In the subsurface the buff




36

(yellow-gray) members are light to medium gray for the colors
described from the outerop are due to oxidation of the iron
gontent, The blue tint is present at depth and appears to be
originsl, I% requires washing of the cuttings to distinguish
these colors with certainty. The term "Glenwood®™ for the basal
member {not included in Chamberlin's section) is unfortunate
for the same name is used for one of the stages of glaciasl Lake
Chieago. (Wilmarth, 1938, pp, 830-831) The Upper Blue of the

Chamberlin section is recopnizable in most well logs., It is

probably Decorah but has not in named in the logs, The Lower

Blue (MacGregor) 1s not rscognized everywhers. The sbsence of
this member mey be due to {a) impef-fect sampling, (b} replecement
of btlue by light gray strata for in many logs the only blue
color is confimed to spots in a light grey groundmass, (c¢)

local replacement by the sandy Glenwood member, and possibly

in some cszses {3) incomplete washing of the samples, At one
time the writer recognized a "Trenton stray sand® (Thwaites,

1923, p. 540) wich 1= now regerded ss & miscorrelation of a

trin St. Peter sandstcone, The Decorah shale is sbsent or rere

in eastern Wisconsin,
Charscter, The dolomite of the eastern Galens~Flatteville

is medium-greined and except in the blue divisioms, 1s light
gray with s light brown shade in some secticns. Attempts te
subdivide the unit b’f inspluble residues heve not succeeded.
Chert is rare, The sand grains in the Glenwood member are In
coneidereble pert lerger than those of the clder St. Peter sand-

stone., The sorting of the sand is very poor. The Glemwood
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must contein meterial brought frm outside tre region, (Cchee,
1948) the product of = merine transgression, The likestone
members are predominantly blue colored, DMscriminstion from
dolomite is not easy urless the sample is wsshed to remove all

fine cuttinge which effervenco readily even where they are

delomitice,
Distridb tion, The carbonate rocks of the Galena-Flatteville

ere found in full thickness onl'y vhere it is protected by the
oveflying Richmond formstion, It is occurz (a) in & belt
parrellel the Leke Michigen coast and (b) on high ridges and
mounds of southwestern Wiseconsin, With e reduced thickness these
strata form the capping of meny ridges from southwesiern Wisconsin

north to thr vicinity of Virogua and again in northwestern Wisw=

consin nesr River Falle. Froded Gelenaz-Flatteville dolomite under—

lies the lowland west of the Mlagare ercarpment throughout esst—

centrel end scuthwestern Wisconsin., Tre formstion is most sommenly

penetrated by wells in eastern Wigconsin,

Thickness, The thickmess of the Galena-Platteville is =hown

the isopack mep, figure 3, It varies from =z minimm of 179

feet st Demmsrk to a merirum cf 368 feet st Renosha, In much of

northeasstern Wisconsin it is zhout 200 feet, It iz not known to

vhet extent the veriation is thickness is due to pre~Fichmond
crosion or to originsl differences in deposition,

Yell logs, The sccompenying logs of wells which penetrate
the Galena #nd Platteville strata show the nsture of these beds.
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Pertisl log of well gt U, 8, Air Force Rader Station,

Elkhorn, “is,
Trickness, feet Depth, feet
470

8rele, blue-gray, dolomitiec (Richmond) -

Dolomite, light gray {Gelena) 100 570

Yolomite, light greys chert, white 15 585

Dolomite, light gray 50 635

Dolomite, light grey, blue spots 25 660

Dolomite, blue-gray, some light gray {(Upper 10 670
Blue, Decorafi)

Dolomite, lighkt grey (Upper Buff Platteville) 20 690

Dolemite, light gray and blue-gray (Lower Blue 15 705

MacGregor)}

Dolomite, 1ight gray (Lower Buff) 15 720

Dolomite, light gray and grey 35 755

Sandstone, fine to medium-grsined, light gray, 5 760
- delémitic {Glemwood

Dolomite, very light gray, green-gray 10 770

10 780

Sandstone, fine to medium-greined, light gray,
dolomitic
Total Galena-Platteville 340 feet

Sandstom; medium to fine-grained, light gray
_ (St. Peter)
Partisl log of Eest Avemue well, Waukesha, Wisl

Srale, blue~gray, dolomitic (Richmond) 335

Dolomite, light gray (Galens) 160 495
Dolomite, blue-gray end 1lig t gray (Upper Blue, Decorah)

10 505

Dolomite, light gray (Upper Buff, Platteville) 45 550

Eolcmite, light grey, light blue-grsy (Lower Blue, 10 560

MeGregor)
Delomite, gray and light gray 20 580
605

Sandstone, fine to coerse, light gray, dolomitic 25
(Glemecod) _
Total Galena=Platteville 270 feet

Sandstone, fine to medium-grained, light gray (St. Petwr)
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Pertial log of City well Ko, 2, Kewaunee, Wis,

Shale, tlue-gray, dolomitic {Richmond) 1015

Dolomite, light gray (Gelena) 95 1110
Dolomite, ligkt gray, blue specks (Uoper Blué, Decorak)

25 1135

Dolonite, light gray {Upper Buff, Plattevills) 10 1145

Dolomite, gray to light gray, some blus (Lower 25 1170

Blue, MoGregor)
1225

Dolomite, light gray {(lower Buff) 55
Dolomite, light gray, sandy; samdstone, fine to 10 1235
coarse-grained, light grey (Glenwood)

Totsl Gelens~Flatteville 220 feet

Sandstone, mediur to coarse-grained; chert, pebbles white; sh:le

gresn-gray (St, Peter)

Imorpbeble occurence of oil, 01l is present in nearby

states in strsts whieh probsbly corpespond to the Gslena dolomite,
In order tc have eny commercial :ccumilation in eastern Wisconsin
below the protective cep of the Richmond shale it would be ne-
ccssary to bave: {a) 2 bituminous source rock, (b) emough Pfracturing
to provide a resefvoir and {c¢) s closed trap to retain the oll,
There are some bitumincus leyers both in the Richmord of northe-
eastern Wisconsir end in the Decoreh of parts of scuthwestern
Wisconsin (®oil reoek"), The slight amournt of water where the
Galens dciomife ic deeply buried indicestes that there is litile
chance of & reservolr, A study both of well records snd of out=
croog in northeastern Wisesnsin has feiled to discover asny closed
struetursl traps. Fvery water well which penetrates this forma=
tion is a megative oll test for that locality, (Twenhofel, 1923)

The chanee of finding commerciel production in the Galens of

eastern Wisconsin appears exceedingly remote. Only one well hes
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shown any bitumincis residue (3 mileas west of Crhilton, Lot 114,
Erotbertown) which suggests the former presence of cil,
St. Peter sandstone,

Intyroduetion, The St. Peters sandstcene was first named by
D. D. Owen 1n 1847 from outcrops near Fort Snelling, Minnesote,
on wkat was *hen called the St. Peters River but is now known
as the Minnesota River, The name changed to 8t, Pater, has been
used consistenly ever sinpe (Wilmarth, 1938, pp., 1884-1234)

Crerscter, The St, Peter sp@dstone varies from medium to

very fine grained, elmost silty, sandstone. In the subsurface
the color of the St, Peter is nearly everywhere light gray to
white; smell psrts =zre pink., Dclomite cement {s present in portions

of the formation. Verious shedes of red, brown, and green are

common on the outerop and can be aseribed to weasthering, Stale

of red and green—gray color is present, partie:lsrly toward the
base of the formetion., The shsle emsves:badly in drilling, Chert
occurs as pebbles in the shale and 1n places as definite

strate. Tre chert pebbles are little rounded and for the most

part do not exceed sn inch in diemeter, They were formerly dug

for road surfacing but sre no longe~ used hence exposures of these

bagal beds are now rare. PFarts of the basal gandstone are very

well cemented by quartz almost = true quartzite which breals under

the drill into smgulsr fragments, Some of these rard layers are

red. In some records light gray doloikite appesrs to be inter-

atretified with shele and sandstone but surface exposures which

show the true relations are rare. ITre true St, Peter can be

indentified gand distinguished from lower sandstcnes b the presence
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of non-dolemitic shale and chert pebbles,
Distribution, The St, Peter smndstone outerops in & belt of

very irregular width which fringes the borders of the Flatteville
areas, This belt contains many oliffs and cragsuvhere unglaciated

end is in strong topographie contrest with the smooth topography

on the dolomites sbove and below, Outliers of St, Peter are

very sbundant ard occur far from the borders of tre Platteville
beds, In the subsurface St, Peter is very irregular in distribution
in some areas there iz no St, Peter end to psss through t'e St.
P-ter horizon in a well end find no sandstone is not st all

uncommon. The Sit, Peter appesrs ‘o pinch out in northe \}stern

Wisconal: near Peshtigo River,

Thickness, One of the distinguisting characteristics of

the St. Peter is its extreme varistion in thickness noted above,
Although the maximim recorded t!ickness is almest 400 feet st
Shullsburg thicknesges of over 100 feet sre uncommon. The changed
in thickness sre unpredictsble with present knowledge and bence
no isopack msp is possible., The strats underlying the St, Peter

vary greatly in age, It has been found overlying every formation

from Preirie du Chien down well into the Cembrian, On the

seetion from Prairie du Chien to Milwaukee (figure 5) it is concluded
from the well logs that the lower formations gradually disappesar
below the St, Peter which also ineresses in thickness. It ia
very difficult to distinguish the base of the St, Peter when it
1fes upon the Cambrian and some Casbrian strata may be errorecusly

ineluded in it where there is no red shale or chert conglomerate

to *k the true contsct,



Pre-St, Peter unconformity, The reletion of the St, Peter

to the older strats has been debated for & long time, gom urge
that they are conformable and others that a period of erosion
intervened, .

The following facts support the theory of an erosion interval
prior to deposition of the St. Peter: (a) The red non—dolomitic
shale and the chert songlomerate is explicable by surface weathering
of the older dolomite, (b) it ha= been definitely proved that the
St. Peter fills valleys in the older formations some of whieh
cut through formstions older than the Prairie du Chien, (c¢) portions
of these valleys may contain dolomite beds interstratified with
sandatone and shals, (d) in eastern Wisccnsin there is a progres-
give overlap at the base of the St, Peter from the Galesville or
Eau Claire members of the Cambrian Dresbach formstion near
Milwaukee to the Prairie du Chien nesr Medison. Throughout s large
area in southeastern Wisconsin the St, Pete rests upon the Trem-
pealeau formetion, {figures 4 and 5) (e) it is difficult to explein
the shales and cherts by subsurfece westhering which is favored
reither by the carbonate mineralizstion of the ground water in
the St. Peter nor confirmed by evidence of subsurface openings or
collapse due to solution,

The follovwing facts fevor eonformity (Flint, 1956): {a) the
bedding in the older Prairie du Chien dolomite in many exposures
dips parsllel to the base of the sandstone, (b} the ceontet below
the St, Peter is gradetional in many places and dolomite is
interbedded with sandstone, (c¢) the irregular contact mey be
explained by reefs or bicherms of the older dolomite, such as
form many hills on the present-day surface, {d) the apparent
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interbedding of dolomite and sandstone in the Linden well ecould
be explained by overhang of a buried dolomite cliff, Such en
overhang is present in a road ecut southeast of Viroquas on U, 8.
kighway 14,

Wedl logas, The following logs of wells show the deep
valley~fi11 phase, possible interbedding with dolomite in another
£illed valley, snd the easstern thin 3t, Peter phase,

Partiel log of city well No, 3, Shullsburg, Wis,
Ipickness, feet Depth, feet

Sardstone, fine tc medium—grained, light grey, 290
dolomitic {Glemvood member of Flatteville) _
Sendstone, fine t- mediuvm-grsined, light gray 10 300
(8t. Peter)
Sendstone, medium to fine-grained, white 15 Nns
Sendstene, fine to medium—greined, light gray 25 340
Sendstone, fine to medium-greined, light pink 5 345
Sendstone, medium to fine-grained, light pink 10 355
Sandstone, fine to medinm-grained, light pink 20 375
Sandstone, medium to fine-grained, pink 25 400
Sendetone, medium to finw-greined, light gray 10 410
Sandstone, medium to fine-grasined, light pink 5 i‘fS
Sendstope, fine to medium-grained, pink 10 425
Sandstone, medium to fine-grained, pink 15 440
Sendstone, fine to medium-grained, light pink 10 450
Sandatone, medium to fihe-grained, light grey snd 10 460
Sanddone, I‘ingi:: mediun-grained, light gray, some 30 45C
Sandatone, m%i:ku; to fipe-grsined, light gray, some &0 550
P

Sandatone, fine to mediume-grained, light gray snd pink .
15 565
Sendstone, medium to fine-grained, light gray 25



Sandstone, medium to fine-graeined, light vink 10 600
Sendstone, fine tc medium~grained, light gray and 15 615
Sardstone, fine to medium—graigzgf light gray 10 &25
Dolomite, light gray; shsale red aml green-gray; 20 645

some quartzite
Shale, red and green~gray; chert, yellow-grey; sendstone,
fins~greined, light gray in part very hardj;
formation ceves; bottom of hole 42 687

3t., Peter penetrated 397 feet

Pertial log of supply well, Linden, ¥imconsin

Snadstone, fine-grained, gray, dolomitie 210
(Glenmwood member of Platteville)

Sandstone, medium to fine-grained, white {St, Peter)3s 245

Sandstone, fine to medlum~graired, light gray 5 250
Sandstone, medium to fine-grained, white 20 270
Bandstone, fine *o medium~grained, light gray 30 300
8andsbone, cosrse-grained to silty, ligkt grey 10 310
Shele, red, green-gray, gray 35 345
Dolomite, sandy, light gray 40 385
Dolomite, 1ight gray; shale, red, green-gray 10 395
Stale, red and green-gray 30 425
Sandstone, medium to fine-grained, light gray, dolomitie
' 5 430
Dolomite, light gray: sanistone, fine-grained, 15 445
gray, dolomitic
Ssndstone, fine to medium-grained, light gray 25 470
Shele, red; chert, white 10 480
Sandstone, coarse to fine-grsined, light gray; 25 505
chert, white; shale, red
10 535

Shele, red end green-gray

Ssndstone, medium to fine-grained, pink; shale, red 20 535

Shals, dark red mottled with green-gray 60 595

Total St. Peter 385 feet
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Shale, pink, very sandy, very dolomitic
glanconitic (!'ranconias
Partial log of well of Stokley-Van Camp, Inc., kppleton, Wia,

Ssndstone, medium to fine, light gray, dolomitie 115

(Glenwood member of Platteville)
Sandstone, fine to medium-grsined, very light gray 20 135
(St, Peter
Chert, gray and pink-gray 3 140
145

8trsale, red; chert, green—gray and pink 3
Crert, gray, yellow-gray and pink-gray; quatzite, 40 185

light gray
Totel St, Feter 70 feet

Dolonite, very light gray {Prairie du Chien) —
Prairie du Chien (Lower Magnesimn)group.

Int tion, The youngest strate wich underlie tre St,
Peter are 8 group of dolomite end sandstone beds long ago named
"Tower Magnesian® by Owen {Wilmsrth, 1938, p. 1228) The name
"Prairie du Chien® was &pplied by Bain, of the U, 5, Geologicsl
Survey in 1906 (Wilmarth, 1938, p.1726) when studying the south-
wvest part of Wisconsin, The subdivision of the group into *Sha-
kopee” dolomite, "New Richmond™ sarndstone, snd "Oneote® dolomite
in descending order was given R y the Minnesota geologists
(Wilmarth, 1938, pp. 1649, 1490, 1549) and has been widely used
although it 1s wunworkable in subsurface geology within Wisconsin
as explained below. In 1935 Povers revived the name "Willow
Siver" for the Mew Richmond sandstone,

Yheracter, Tre dolomite & the Preirie du Chien group is for

the most part light gray; scme is red or pianki The szndstone

leyers are light gray with in places included chert most are highly
dolomitie, Chert in the group is mainly white to 1light brown and is

dense, Oolitic chert is mest sbundant near the bese of the group
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for which it furnishes & horigon merker in msny parte of Wsconain,
In some places it is found im a red dolomitic sandstone =t the
bottom of the group, Oolitie chert is confined to the group and
hence 18 a diagnestic feature of tte Prairie du Chien, T e

case for subdivision of the group into formations {or members?)

is poor in Wisconsin. Powers (1935) concluded that he could mep

a definite Eew Richmond mandstone in other states but in Wisconain
this conclusion is open to doubt, 4 City weil at New Richmond
shows 4 or 5 sandstone layers in the interval between 20 and

170 feet depth of which a sandstone from 35 to 50 feet depth is
probably the original New Richmond sandstcne., City well Mo, §

at Biver Falls has 3 sandstone layers in the intervel from 70 to
165 feet depth., The top one probably is exposed in the gorge of
the river, Powers (1935) suggests that this difficulty in
indentification ifes due to the faect tlet Wisconsin is close to the
ehéreline of that time. In northeastern Wisconsin there are
several sandstone layers some of which are known to plnch out
lterally, (Thwaites, 1923, p. 543) Andrewe (1955) reports evidence
of a possible bresf in sedimentation st the base of a sandstone
layer in western Wisconsin btut the significance of this one exposure
is unknown. RNothing hae been discovered in well logs which im

e relajble indicetor of 2 division, Smell showings of green—

gray skale sre found throughout the group but do not seem to

mark definite horizens. Efforts to use insoluble residues failed,

The difficulty lies mainly in tte pressnce of reefs or bicherms
eway frox which the strata dip at considersble angles, The
problem of meparating the Prairie du Chien from the overlyling
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Flatteville dolomite is difficult where the 3%, Peter sandstone
ia absent, In some logs this contaect mey have been placed too
high for the division wes made on the basis of the blue-gray
color of the Platteville, Such 2 division might errcnecusly
place about 20 feet of the Lower Buff (Pecatonica) member of the
Flatteville in the Preirie du “hien., Where the St, Feter is
absent some of the sandstones of the Prairie du Chien have been

erronecusly correlated as St. Peter by a number of geologisis and

much confusion has arisen from this fact. (Thwaites, 1934)

Distribution, Prairie dv Chien strats occur in & D~shaped

area surrcunding the central lowland of Wisconsin, Throughout

this eres the firm dolomite cepe many rills and mskes the resistant

formation of a prominent cussts whose edge i= much more dissected

than is the glacisted Niagsrs esecarpment. In th?é/bsurface it
wee long ago discovered that the group is ebsent in mueh of the

southeasiern part of Wisconsin but it is impracticable to map

the exmet limits of ttis area., In much of the area the St, Feter

sandstone lies on the Trempeaslesu dolomite which can be ditinguished
from Pr&airie du Chien dolomite by the premence of much fine
quartz 8ilt and the absence of chert, as well as by the stratigraphle

succession of lower formations,

Thicknesg, It is impossible to eonstruct a relisble isopach
mep of the Prairie du Chien group beceuse of its extremely
However, if combined with the overlying
The map shows g distinet

varisble thickness,
St, Peter s msp can be nmade (figure 6).

convergence or thinning of the sum of the two formations toward

the southeastarn part of Wiseonzin., The sum of the two formetions
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Well logs, The logs of the follewing wells illustrate some

of the charscteristies of the Prairie du Chien greup of dolomite

and sandstone,
Partisl log of well of Platteville Milk Products Co,.,

Platteville, Wisccnsin

Shale, gray (St. Peter, totsl 65 feet) 225
Dolomite, light gray, some light pink; shale, little
green—gray, {Preirie du Chien) 35 260
Sandstone, medium to fine-greined, light grey; delomite,
10 270

gray, sendy
Dolomite, light gray; some sand and shale, green-gray 10 280
Dolomite, light gray and pink; shele, green-gray 15 295

Dolomite, light gray, some pink; some shale, greer— 35 330

Dolomite, light gray e 25 355
Yolomite, light gray; chert, white 15 370
Dolomite, light gray, some light pink 20 390
Dolomite, light gray and pink; chert, white 10 400
Dolomite, 1ight grey; scme chert, white 35 435

Total Preirie du Chien 210 feet
Sandstone, fine to medium-greined, light gray, dolomitic (Trempeslesu)

Pertial log of well Bo, 3, Wigeonsin Stete Prison, Weupun, Wis,

Shele, green-gray (St. Peter) {(Total 3t, Feter 210
22 feet) _
Dolomite, light gray (Prairie du Chien) 15 225

Dolomite, light gray; chert, white, colitic smmdy 10 235

Dolomite, sandy, 1ight gray; shale, green-gray 10 245

Dolomite, light gray; chert, white 25 270
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Delomite, light gray 30 300

Dolomite, sandy, light gray 15 315

Dolemite, 1ight gray; chert, white 5 320

Dolomite, light gray 10 330

Dolomite, light gray; chert, white, ocolitie 5 335

Total Prairie du Chien 125 feet

Dolomite, light gray, sandy {Trempealesu) —_— —
Partial log of well of Liesbmsrn Paclking Coi, Gresm Bay

Sandstone, fine to medium-grain, very dolomitic 435
' (st. Peter)

Dolomite, sandy, light grey; shale, green-gray 20 455

(Preirie du Chien} ]
Sandstone, fine to medium-grained, light gray, dolomitic

1C 465

Dolomite, light gray 10 47

Sandstone, fine to medium-grsined, light gray, 20 495

very dolomitic

Dolomite, light gray 10 505

Dolorite, light gray; some shale, green-gray 18 515

S8endstone, fine to medium-grained, light gray, 5 520
dolomiticy shale, green-gray

30 550

Dolomite, light gray

Sandstone, medium to fine-grained, light grey, 15 565
dolomitles chert, white

Dolomité; 1ight gray; chert, white 20 585
Dolomite, light gray 35 620
Dolomite, light grey, some purple-gray 5 625
Dolomite, 1lizht gray 15 640
Dolomite, sandy, light purple-gray 10 650
Dolomite, sandy, gray 15 665

10 £75

Dolomite, sasndy, pink; chert, gray, oolitic |
Total Preirie du Chien 240 feet

Sandstone, fine-greined, light pink-gray, dolomitie (Trempealesu)
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Purtial log of Merinette County Farm well, Peshtigo, Wis,

Dolomite, blue-grey, sandy (Platteville) - 155
Dolomite, light gray (Prairie du Chien) 20 175
Dolomite, pert sandy, light gray; ckert, white 25 200
Dolomite, light gray 5 205
Dolomite, sandy, lizht gray 5 210
Dolomite, light gray 15 225
Sandstone, fipe-grained, much silt, light gray, 20 245
very dolomitie
Bolomitd, snady, light gray 10 255
Dolomite, light gray 30 285
Dolomite, sandy, purple, some light gray 10 295
Dolomite, msandy, light gray and gray 10 305
Dolomite, sandy, l1ght gray and gray; chert, pink, § 310
gray, oclitic
Dolomite, light gr:y; scome shale, green-gray 10 320
Dolomite, light gray; some chert, white 50 370
Dolomite, light gray, some light pink 307 400
Dolomite, light grayj some chert, white 10 410
Total Prairie du Chien 255 feet
Dolomite, silty, dark gray (Trempealeau) -— -—
CAMBRIAN (St, Croix series)
Introduction, The name "St, Croix™ was introduced by

Walcott in 1912 (Wilmarth, 1938, p. 1872) but hes not been widely

used in Wisconsin,

Table 5

LCembrien above base of Franoonia

nneacta

Hordan

)

I1lincis

Iowa® I Wisconsin

Twenhofel 014 reporte

Madison

Wrich, Ressch
Madison (Sunset

Point)
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H -
i : Jordan * Jordan
empealeanlr i Norwalk
, | Trempeslesgu (Lodl Trempealeau
1: Stg m'
St, Lawrence) Black Earth |
e I i
!
| Reno L-T Mezomanie #*
E {Mazomenie) -
Franconise|Tomsh anconis | Frenconia! Potedam | Frenconia Franconis
i Birknose '
'Hoodhill }
| ! ’

®  Ulrich placed the following asbove the Jordap: Medison, Mendota,
Devtls Lake, descending, It is now known that bhese were duplicatiocns
of other nsmes. WNorwalk is the fine-grained phese of the Jorden,

**  Urick regerded the Mazomanie as unconformeble above the Franconia,
Berg concludes that it interfingef-s with other members,

##%  TIn some early Minnesota repcrfs the name St, Lewrence ineluded
most of what is now ecalled Franconia

It 18 with the digisions of the Ca.mbr&ian end in respect to the
controversy over Ulrich's proposed Ozarkisn (Wilmarth, 1938,

P. 1583) system that there is the most marked difference of
nomenclature from the 1923 rerort by the writer, The studies

by Ulrich (Ulrich, 1924, pl 22) resulted in glwing formation

nemes to certain units of the Cambrian which later work showed

to be identicsl with formations slresdy named and described
Sheicontroversy {or series of ccutroversies) is explzired mote

in detail in the words by Wannenmacher, Twernhofel snd Ressch {1934)?
by Twerhofel, Rassch apd Thweites (1935) and by Trowbridge and
Atwater (1934), Buffice it to say here that it is now fe-cogniswl
thet: (a) the Mendots dolorite of the region ercund Medison known



in some pepers as Black Earth (Wilmarth, 1932, pp. 1346~1347) is

the same a3 the 8t, lLawrence dolomite of Minnesote which neme

has priority (Wilmarth, 1938, pp. 1973-1879; Trowbridge and
Atwater, 1934, pp. 50-56), (b) the nsme Devils Lake (Milmarth,
1938, pp. 604~605) sendstone, applied on tre basia of fowsils

to certain strate exoosed near Barsboo, is inspplicable since
those beds belong to other formetionms, mainly the Francoria,

{o) in taking the name Dresbach (Wilmarth, 1938, p. 631) from
Dresbach, Minnesota to +the Wiscons n side of Mississippl River
it wes moved to strata which are not well exposed st the type
locelity and to which Trowbridge late spplied the name "Galesville®
{not approved, Wilmsrth, 1938, p., 792), {d) that in nsming
formetions et Fan Claire, Wisconsin Ulrich ignored earlier use
of feormstion nemes by Wooster (Twenheofel, Reasch end Thweites,
1935, p. 1691), and (e) Mazomsnie sandstone (Wilmerth, 1938,

p. 1329} Trowbidge end Atwater, 1934, pp. 45-50) 1s simply &
lithologic phase of the Franconls sendstone which Bad l-ng been
narmed (Wilmerth, 1938, p. 770) end (f) division of the Cambrisn
streta below the hasé of the Frenconia into "formetions®™ rather
than "members" was premsture in that the lines of divisicns set
up ere not laterally persistant and cennot be treced throughout
Wicconsin, (figure 7) In genersl it is clear thet the confusion
lergely orginated from reconnesisance studies which set up e

stratigraphic succesaicn on the basis of foseils only insteed

of the basis of strstigraphy and 1ithology. We should expect

that the faunal divisions would eross the litholglec unite &t a
l1tw angle {Berg, 1954), Tre strata of the entire Cambrien
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section ere lentivuler and highly variable in detail, Only
broad divisicns can be distinguised as "formationms®™. In the solu=-
tion of the coniroverasy over the Mendota dolomite subsufface geot:
logy h.ad an important part. The log of the Ocmcver well, nesar |
the railroad cut at Mendota, demon-trated that t'e Mendota
dolomite, which is exposed on the shore of Leke Mendotz &
mile to the southwest, extende below the recognized }J'ordan
sandstone in the cut insteed of above it as the forzmer correlaticn
demznded (Twenhofel, Raesch and Thwaites, 1935, pp. 1705=-1708;,
Kensas Geol, Society 1935, pp. 129-132, Reasch, 8935, pp. 310-311)
agreement between the cuterop and well cutil gs proved very
close and this well log virtually settled that controversy.
Jordan znd Trempealeau

introduction, The name Jorday was epplied by Winchell
(Wilmarth, 1938, rp. 1055-1056). The name was derived from rather
poorr exposures near Jordan, Minnesota, along the Minnesota River,
At firat the underlying strs‘s were nemed St. lewrence from
St. lewrense, Mimmesota (Wilmertk, 1938, pp. 1879-1830) but later
Ulrich substituted the neme Trempealesu for the sub-Jordan strats,
Tkis letter name wee first used in print bty the present writer
(Wilmarth, 1938, pp., 2178-2179; Ulrich, 1934, pp. 72-85,
Twenhofel, Rassch and Thwaites (Twenhofecl, Rassch end Thwaites,
1935, p. 1705~1714) expanded the originel usage to include all
streta up to the Prairie du Chien dolomite under the neme Treme
pealeau, This usage wes followed in many well logs, and by tte
U. S. Geological Survey but the writer now desires to returnm
te Ulrich's original usege and mske the Jordan s sepzrate
formation. Reasons for this comprise: (1) the Jorday sandstone
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is 2 dlstinct unit sharply divided from underlyling stratas,

{2) the Jordep is very important in topography for it is a cliff-
waker, (3) the Jordan sandstone is an important aquifer in parts
of weatern Wisconsin and adjscent stetes, (4) the Jordan is mch
t' icker in western Wisconsin than the Trempealeau if we define the
nege of tke lstter as the original St. Lawrense dolomite member
ainee called Black Ferth znd Micollet Creek. It should be recoge
nized that in sastern Wisconsin the entire sequence is much
thimmer and division of a zeparate Jordan formaticn is not
everywhere practicable in well logs. In this case the Twenhofel
usage of the neme Trgmpealezu is preferable., Trouble 1s also
eneountered over tre status of the Madison sandstone member at
the top of the Jordsn, Some attapted to trace this sparingly
fossiliferous dolomitic sandstone over a wide area wheras others
were not convineed that i1t is present except near Msdiecn, Wis-
consin, where 1t wes long used as e building stone, Its diseriminstion
is difficult in well logs. T e following table préments the
menmbers rere recognized,

Jordan formation

M:dison or Sunset Point member-sandstone, fine-grained, dolo-
mitic te 15 feet,

Jerdan sandstone, fine 4o coerse-graired, generally non=-
dolomitie; the lower fine-grained porticn called Worwslk
by Ulrich (Wilmerth, 1933, p. 1517) to 120 feet

Trempealeau formeticn (as originally defined)

Lodt "shele®, siltstone, thin-bedded, very dolomi'ie, red

and yellow-gray et surface, red end blue-gray st depth

to 50 feet
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St. Lewrence or Balck Farth, Nicollet Creék or Mendota
dolomite, some sand and glenccnite, not evervtere
diseriminated to 15 feet

T e table ébove chove & plausable reasorn for tre extreme

confusien of nomenclature: these strate are very veriable in
1ithology end consequenily in faunel assemblage, Some of the
publish€d sections depend entirely or foesils and ere inappli-
cable to subsurface work where fossile cennot be feourd. From
the s‘ta.n‘pdin't of sedimenteti-n the twe formstions represent
(with the exception of the fine-grained Madison teds) the emergent
vhase of m cycle of marine invasion, that ie the retraatil phase
with sand grains for the most part increasing is size tovard the
tops <here bhac been rome dispute as to the proper base of the
Tormstion, Tre Minnesote survey long included muck of the
glacuernitic sandstone below which is now essigned to the
Frenconia formetion., UTlriek included mich less and limited the
name Trempealesu by a few feet of gleuconitie siltstone-
conglomsrate below the originel St, Lawrence. Accerding to
Rsasct (1951) tre Trempealean includes descending: 8unset Peint
(former Madison beds); Jorden, Lodi, St. Lewrence, and Arcadie,
T e reason for the change in neme at the Medigon was trat the
Madisen limestone of the west iz much bettel known for it is

& thicker and mors extensive formaticn., Tle neme Madison sendstope,
however, bes priority in aate of application, (Wilmarth, 1938,
PDe 1263=1264). Nelson (1956) suggested more changes end listed
in desending order: Sunset Point, Jordan, Lodi, Black Earth, |

excluding the basal greensand conglomerate. The change of
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nampe of the lowest member was Justified bY the former usage of
St. Lawrence which was never clearly defined., Twenhofel attmmpted
to return to the original usage of St. Lewrence, The name has
priority in time of use over Mendots (Wilmsrth, 1938, p. 1346).
The nemes Black Farth (Wilmsrth, 1938, p, 200) and Nicollet Creek
were naver extensively used. {Stauffer, Swertz and Thiel,

1939, pp. 1238~1239). There has been difficulty over the type
locelity of the Lodi (Wilmsrth, 1938, p. 1206), Ulrich was not
specific on this peint but probably had in mind exposures at
Lodil Mill Seuk County Wisconsin rather then st the village of
Lodi, Columbia County. The atatus of the Madison or Sunset

Point member is unsettled for it does not fit with the cyelie

concept elther in grain size, beavy minerals, or fauna. T e

. writer suggests that it is legoon deposits behind sand bara and
barriers.formed by the waves from the coarser sands beléw but sti1l

open to the ges. _
Character, The Madiscn or Sunset Point merber is gﬁcut

half dolomite where fresh, The heavy minerals sre t he same

es the underlying Jordan but differ in relstive amounts., The

Jordan proper is fine to coarse~grained sandstone only leocally
cenented by dolomite, At depth this formation 1s light gray

to white, On the outcrop the colors eccntsin much red and yellow,

The fermation thickness greatly toward the west btk o isopach

was prepared for it was included in the Trempealesu on Figure 8,

The Lodl member is sherply separated below. It consists of

dolomitic siltstcone, red and blue-gray at depth, yellov-gray

and red on the cutcrop, It wes used as# & building stove in early
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days and many quarries were then mede, Ilater the material was

used to surface rosds including the sholders next to cement

pevement. In the exposures there sre many lsrge openings slong
joints. Some have also been reported from wells, Nonme of them

shows much indieation of salution but the origin is unknosn., Through-

out both Jordan and Trempealeau formations there sre many layers

of conglomerate, The pebbles are siltstone and dclomitie

fine-grained sandstone in a metrix of coarser-grained sandstone,
The layers sre lenticular and do not appear te mark any important

bresk in deposition., Glasuconite iz confined tc small prains

gperingly present in the Lodil, Larger perticles sre loc-1lly present

in the St. lLawrence member,

The St. Lawrence (Mendota, Micollet Creek, or Black Farth)
member is fairly pure thick-bedded dolomite with some medivm-
grained quarts and gleuconite grains, Although readily distinguished
in outerops vhere the strata have been weathered it is hard teo
separate from the Lodl member in sample cu’hting\s_n. Yown the dip
avey from tte ocuterop all of the Trempealesu formaticn beccomes
very dolomitic and the members csn only be sepsrated by insoluble
residues, (Twenhofel, Reasch and Thwaites, 1935, p, 1710) These
dolomktic sirate were formerly confused witk the Prairie du
Chien {Thwaites, 1927, p. 22). The basal greensand conglemerate
layer distinguised by Ulrich bas been here ineluded in the under-—
lying formation (Ulrich, 1934, pp 89=-90; Twenhofel, Razcsh and

Thw&ites, 1935, P 1705)
Metribution, In surface distribution the Jordan and Trem—
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pealesu strata outerop in a narrow bend around the ercded margin
of the Prairie du Chien, No Jordan or Trempealeau cen be found
in the region around Milwsuliee, Where these formations underlis
the St. Peter tre Trempealeau dolomite has been confused with the
Prairie du Chien from whieh it differs in the presence of quartg
8ilt and some glauconite and the absemse of chert,

Thickness, The accompanying isppach map showe the fhickness
of the Trempesleau formstion of Twerhofel, Rascsch and Thwaites
which varies from absence in easstern Wisconsin to a recorded
meximm of abokt 200 feet to the west, Whether this variation
18 due to erosi-n or to differences in deposition is not certain,
Probably both causes cooperated, The greater thickness in western
Wisconsin is certainly due to the greaster thickness of the Jordan
member {or formation,)

Well logs, The following logs of wells show the nature of
the Trempealeau formation. The top is fixed ydy the base of
dolomite or sandstone wifﬁ colitic chert and the bottom E_?
the sudden increase in amount of glauconite and quartz sand,

Pertisl log of city well No, 1, New Richmond, Wis,
Trickness, feet, Depth, feet

Dolemite, light gray (Preirie du Chien) 247
Sandstone, medium-grei ed, light gray, 18 265

dolomitiec {Jordex) '
Sendstone, medium~grai-ed, white 15 230
Sandstcne, fine to medium-grsined, white, dclomitic 5 285
Sandstone, fi e to medium—grained, white 10 295

Sandstone, fine to very fine-grained, light gray, 4 15 310
dolomitie

Dolomite, sandy, light green-gray {Lodi?) 25 335

Dolomite, sandy, dark gray (St. Lawrence?) 15 350

Dolomite, very sendy, green-gray, glauconitie 3 380




Sandstone, fine-graived, green-gray, dolomitic 20 400

Sendstons, very fine-greired, derk green, 5 405
glauceonitic, dolomitic {Franconia)
Total Trempesleau 158 feet

Sandstone, fine-greined, green-gray, gleuconitie, dclomitie

(Frenconie)
Pertisl log of well of Flatteville Milk Products 0o., FPlatteville, Wis,
Dolomite, light gray, pink; chert, white 435
- {Prairie du Chien)
Sandstone, fine to medium-griined, light gray, 15 A50
" dolemitic (Joran)
Siltetore, very dolémitic, gray (Lodi) 10 450
Sandstone, fine-grained, red, very dolomitie 5 465
Sandstcne, very fine to fine-grained, gray, very 10 475
dolemitic _
Dolomite, some fine sand, mueh silt, purplish-red 70 545
and gray ‘

Dolomite; much quartz silt, glauconitic, purplish 45 590
red end gray (St. Lewrence)
Total Trempealesu 155 feet

Sandstone, fine-grained, silty, green-gray, dolomitic, gleuconitic

(Franconia)
Pertial log of city well Ko, &, Neensh, Wis,
Dolomite, sandy pink and gray (Prairie du Chien) 272
295

Sardstone, coarse to fine-grained, gray, dolomitie, 23
pyritie (Jordan)
Sendstone, fine~grained, gray, very dolomitic 5 300
Dolomite, very sandy, glauconitle, red and gray 10 310
{lodi end St, Lewrence)
Total Trempesleau 38 feet

Sandstcne, fine-grained, green-gray, pink spots, glauconitie;
shele, pink and green-gray, dolemitic, pyritic (Franconis)

Pertial log of well st Meripette County Farm, Peshtigo, Wis,

Dolomite, light gray and light pink (Prairie du Chien) 410
Dolomite, much silt, dark gray (Trempesleau) 5 415

{lodi and St. Lewrence)
Dolomite, silty, derk gray, black speckss8 15 430
435

Bandstone, fine-grained, very dolomitie, light gray 5
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Dolomite, mandy, light gray 10 445

Total Trempealeau 35 feet
Sandstone, fine to medium-grained, 1ight gray, dolomitic (Franconis)
Franconis sendstone

Introduycti-n, The name "Franconia™ was firset spplied by
Berkey in 1897 (Wilmarth, 1938, p..770-771)} to the lower part
of the strata which are now included in that formation, For &
long time the Minnesota geol.ogista restricted the name to the strata
which were first included and the overlying bede were placed in
the St. Lawrence formstion, (Kensas Geologicsl g'aciety, 1935)

Several subdivisions or némbers have been proposed for the

Franconla formetion, Twenhofel and Thwaites (1919) distingnised

in the Sparte-Tomsh region of wés&tern Wisconsin the following
lithologié subdivisions: Upper Greensand, Yellow sandstone, Lower
Greensend, and Miceceous Shale, ¥Fwenhofel, Taasch and Thwaites
(1935 p. 1697-1705) used a faunsl subdivision, descending:

Bed Axe, ﬁ;dson, Goodenough, and Ironton members, The last

was added as ‘he earlier classificetion hed placed the basel

beds 4in the wnlerlying formation, The first classification is of

local value only end that the second 1s mainly ina-plicable to
subsurface studie« where fossils cannot be found, Ulrich (1934}
Pe. 83) concluded that tke thin-beddéd fosgiliferous Franconis of
western Wiseonsir is unconformsbly replaced by thicker-bedded
dolomitic *Mazcmsnie® sandr%g'é in eestern Wisconsin, Field
work by the writer showed that this létter conclusion wa=s an
error due to poor exposures of the basal Franecnia streta which

resemble the Lodi beds of the Trempealesu, Berg (1954) divided
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the Franconia into descending: Remo, Tomsh, Birknose, and Wood

Hill membere with the Mazomanie facies interf -gering the upper
members, Of these *he Tomah member is the micaceous shale
(siltstone) of the firat subdivision sbove, The Minnemote

Survey (Stauffer, Schwartz, and Thiel, 1939) used descending:

Bad Axe, Hudson, Taybors Falls {original Franconiz) and Ironton,
‘he proposed divisions ere hard or impossible to use in the subsur-

face with the exception of the Ironton (Wood H{ll) member,

Character, In the western and southern psrts of Wisconsin

the Franconis is chafacterized by fts fine grein and glauconite
content, The mandstones vary in coler from light gray, in many
places specked with glauconite making whet drillers call "pepper
ard salt rock", through green-grey to red. The Birkmose, and

Reno members are glauconitic and the Mazomanie facies much

less so, The Tomsh member is a siltstone, not & true shele or

mudstone, In northeastern Wisconsin glanconite is not as abundant

&s it is 4n western Wisconsin and the lower part of the formation

is in meny places nearly free of it. Parts of this are dolomitic

siltstone and are locally a true dolomite. Dolomite cement
is present tkroughout the formstion but is most conspieuous in

the Mzzomenie facies which outcrops in many prominent cliffs and

crags for instsance the Nztural Bridgé near lelend, On the wesathered

surface the Franconia appears much more sandy than in drill cuttings
where silt and fine sand has not been removed by weathering.

Berg (1954, p. 868) shows that the faunal subdivisions trans-

gress the lithologic divisions st a slight angle, The Eranccnia

iz the trangressive part of a cycle c" marine invesion, The
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Franconia is here defined as the strata between the lowest dolomite
or silty dolomite of the Trempeslesu and the base of the poorly
sorted Wood Hill (Ironton) member whose coarse sand grains form
an invalusble marker in subsurface studies,

Distritution, The Franconle formstion caps many bluffs in
& U-shaped sred whieckh surrounds the Central Plein of Wisconsin,
This relsticnship is due to the dolomite cement plue the impermesble
nature of the ailtstone of the Tomsh member (Miceceos Shele), s
layer forms an important spring line in much of western Wisconsin,
Franconis strata sre sbsent in the viecinity of Milwaukee,

Thickness, The secompanying kopsck mep (figure 9) showe the
thickness of the Franconie formation, Tre minimum Is sbout 45
feet in southeastern Wiseonsin and the maximum reaches almost
200 feet in the western psrt of the state. Little regularity in
the changes of thickness car be discerned although it is possible
that in many old records the top and bottom were not as accurstely
diseriminsted ag they ere now,

Well logs. The following well logs show strata correleted
as Franconis,
Portiael log of edy well Ko, 1, New Richmond, Wis, _

Thickness, feet Depth, feet

Sandstone, very fine-grained, dasrk green-grey, £05

glsuconitic, dolo itic (Trempealeau or
possibly top of Franconia)

Sandstone, fine-grei ed, green gray, dolomitie 20 425
(Franconie)

Sandstone, fine-grained, green, glauconitie, 15 440
dolomitic

Sandstone, fine-greined, light gray, glasuconitic, 45 435
dolomitice

Skele, sendy, light green-gray, dolomitie 10 495

Sandstone, fine-grai ed, gray, glauccnitie, dolomitic 15 510
Shele, sendy, green-gray, dolomitic, glaucconitic 15 525



Sandstone, fine io coarse~grained, light gray, 10 535
glaueconitic, dolomitic

Shale, very sandy, grey 5 540

Sendstone, very coarse to medium-greined, gray 10 550

Total Franconia 145 feet
Sandstone, medium to fine-greined, light gray (Gelesville)

Purtlel lég of city well ¥o. 3, Viroque, Wis,
Siltstone, light gray, dolomitie, glauconitic 355
a {Trempeslean)

Sandstone, fine-griined to silty, red, green-gray, 10 365
glavconitie, dolomitic (Franconia)

Sandstone, fine-grained to silty, green-grey, shaly,
glauconitic, dolomitic 40 405

Sandstone, fine-gridned to silty, light gray, 20 425
gleuconitic, dclomitie

Sandstone, silty to fine-grei-ed, green~gray, glauconitie,

dolomitie 30 455
Sandetone, fine-grained %o silty, gray, dolomitic, 20 475
glauconitic
Ko samples 10 485
Siltsicne, green-gray, dolomitic, micaceous 10 495

(bottom of well)
Frenconia et least 140 feet

Pertisl lég of well Noli 3, giaconsin State Prison, Wupun, Wis,

Siltstone, sandy, light gray, gleveonitie, 400
dolomitic {Trempezlesu)
Sandstone, fine to medium-grained, light gray, 45 445
very deolomitis (Frenconis
Sandstone, silty to finewgrai ed, 1light gray, 5 450
' dolomitic
Sandstona, very fine-grained, pink, dolomitic 10 460

Sandstone, fine to medium-greined, pink, dolomitic 10 470

Bendstone, fine to coarse-grained, light gray, dclomitic Sﬁ
Totel Franconle 80 feet I y

Sandstone, medium to fine-grained, white (Galesville)

Partial log of well et Merinette County Ferm, Pe-htigo, Wis,

Dolomite, sandy, light gray {Trempeazlesu) 445
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Sandstone, fine to medium~grained, light gray, 10 455
dolomitic (Frenconia)
Sandstone, medium to fine-grained, light grey, 10 465
~ dolomitie
Sandstone, fine to medium-grel ed, grey, dolomitic 25 450
Sandstone, fine-grained, light gray 15 505
Sendstone, medium to ecoarse-grained, light greay, 10 515
dolomitie ‘
Sandstcney medivm to finew-greined, light gray, dolomitie
10 525
Sandstone, coerse to fine-grained, light gray 10 535

Total Franconie 90 feet
Sandstone, fine to medium-grained, light gray {(Galeswille)
Dresbach formatlon

Introduction, The differences in usage of the name "Dres-
bach®, teken from the 14ttle villsge of Dresbsch, Minnesota,
northwest of LaCrosse, Wisconsin, have slresdy been explained
briefly, {table 6) In thie report the nsme is used in the smme
way as did Twenhofel, Rasach, and Thweites (1935, pp. 1691-1693)
to include ell Cambriin strate between the Bqttom.cf the coarse-
grained, poorly-sorted Irnton (Wood Hill) member of tk Franconia
and the pre—Cambrian basement, The basement igneous snd meta-
morphie rocks are overlain west of the Wlseonsin areh by red
sandstones (Red Clastic series of Minnesote) to which warious
eges heve been asigned, (Trowbrife and Atwster, 1934, pp. 38-45)
Subdivision of the Drgsbach strata into three distinét formations
descending: Dresbach, Eau flaire, and Mt, Simon has long been
the practice in Wisconsin., Such a subdivision is impracticeble
in centrel Wisconsin where the entire sequence 1is sandstone
(figure 7) end fixing the dividing lires of distinet formetions

‘

is everywhere difficult, The Sequence sppears have resulted



from 2 si~gle episcde of marine transgression where the Mt,
Simon is the trensgreszsive phase, the Bau Claire the deep water
deporit and the Gelexville is the emargent or recessive phase,
The ¥an Claire is eonfined mainly to the flank of the Wisconsin
zrch, The name "Galeeville" (Wilmarth, 2933, p., 792) for was
suggested by Trowbridge end Atwater, Only the fact of long
usage of Dresbach kept t'e name, Galesville, from previous appli-
ecation in Wisconsin., Exposures of the Galeeville strata in the
eliff at Galesville, Wisconsin aremich better than were ever
present at Dresbach, Minnesote, and are more likely to be per-
manent., It seems to be high time to adopt the newer nomenclature
as hes been dome in Illinois, (see table, p, 73). <‘he names,
Galesville, Eau Cleire and Mi, Simon ar thus demoted to "mem-
ber® status for subsurface geoi;gy aﬁd the word Dresbach 1s
pow used only where the seguence does not sllow subdivision in
the well 1og;

Gelesville member

Introduction, The neme MGalesville™ was proposed by Trow-
bridge and Atweter in 1934 (Wilmerth, 1938, p. 792) 2znd ie synomomous
with ®"Dresbach™ zs employed by Ulrich and by the Visconsin
Geological Survey in well logs made previous to 1955,

Cherecter, The Gelesville member of the Dresbech formation
conelsts of cosrse to fine-graived sendstone with locsl yellow
brown to yellow-grey spots and stratas, Some of these may be
dve to decomposition of iron-besring minerals, chiefly pyrite.

Dolomite cement 4is rere., In most locslities the sandstone is
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pure white and cliffs of this samdstone are very conspicuous
below the gray strats of the Franconla, Locally the entire
formstion is red, This is the "first Potsdem sand” of well
drillers., (Anderson, 1915, p. 100-101)

Distritution, Strate of Galesville sge outerop for the most
part in eliffe and slopes where protected by a ceprock of Fran-
conia, ¥Fxecllent exposures of this relstion oceur in many perts
of centrél.ﬁisconsin notably near Cemp Dcuglﬁa.

Thickness, The Gelesville member is fairly uniform in
thickness, around 75 to 100 feet, No isopech mep hss beer prepared
on secount of the gradetionsl lower boundary, The Gelesville
member is thin in southeastern Wisconsin., W¥ill logs will be pre-
sented for the entire group,

Eau Claire member

Introduction, The name Eau Clalre was originaily applied
to the strate by Wooster im 1878 (Iwenhofel, Rasach and Thweites,
1935, p. 1694, Wilmsrth 1938, p. 657) It included shaly

strata which ere much finer-grained then the overlying Galesville

dud where westhered
/ st contain mueh more dolomite

Charscter, In the subsurface there ere loecal thin dolomite
leyera, Many of the sbales cre silty especially in eastern
Wieconsin, A1l sheles zve lenticuler and pamnot be traced for
more than & few bundred feet, Some shales are red and dolomities
these have long been celled "red Msrl® by well drillers. The
Esu Cleire strats ere perhape the most fossiliferous rocks of
the entire Cambrien sequence in Wisconsing the only nerr rivzl is

the Frenconis. “outh of the Baraboo quartzite range the smoubt



of shele appears to resch s maximum which thins in both directions
as shown in the croes section,  (figure 5) Strata of the sbove
character are sbsent in central Wisconsin end are -evlaced by
clean sandstone as mey be seen st the Wisconsin Dells and in the
high bluffs of Juneau and Adems counties farther north, Some
sandstone beds of the Esu Claire member somewhat resemble the
Gelexvilie, Meny of these sandstones have partings of sheale or-
of pink to grey dolomite and most bave & dolomite cement,

Distribution. Eau Claire sirate underlie considerable arees
of the Centrel Flain of Wisconsin, In plecee they form & distinct
bench below the steeper slopes of the Galesville eand they pro-
bebly cap some bluffs,

Thicknees, Owing to the gredational nature of the boundaries
of the Esu Claire member it is very difficult to give an aversge
thickness, The estimated range is 250 to 350 feet, slthoug h
fome well logs have indicated at nesrly 400 feet, It resches
500 feet in I1linoie {Weller, map. 1945)

Mt, Simon member
Introduction, The sandstone of the Mi. Simon member wes
named by Ulrich {Wilmerth, 1938, p. 1444), replscing the older
neme of EBau Cleire grits used by Wooater (Twenhofel, Raasch and
Thweites, 1935, p., 1693) This is the Psecond Potsdam spMi" of

well drillers, (Anderscn, 1919, p. 101)

Character, The Mi. Simon stratz mre relstively pure sand-
stone with little dolomite cement whieh is gradationsl below the
Ezu Clasire member., The formation seems to have more coarse=

greined sendstone in the west of Wisconsin than it does to the
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east, The individual lsyers pinch out lsterally, The cosrse
beds nearly disaprear east of Medison, Shele is not uncommon,
especially south of the Barsboo quartzite area, The shale beds
ere lenticular and royéhe most part non-dolomitic unlike those
of the Fau Claire member, Some are dark red, dthers gresn-grey
or gray. It is clearly bhe transgressive member of a marine
invasion, Conglomerste is uncommon ex-ept near to bigh spots of
the underlying pre~Cambrien rocks.

Thickness, The Mt, 8imon ie 234 feet thick at ity type locelity
nezr Bau Claire but thickens grestly to the southeast, especielly
in I1linojs vhere it may be over 2000 feet (Weller, mep, 1945)

Il appears to be sbsent in northeastern Wisconsin where the entire
Dresbach formstion is only about 200 feet thick, In northern
I1lincie (Templeton, 1951) found ebout 5400 feet of Dresbach

in Illinois wells, He proposed to dividing the Mt, Simon part
of this sequence into & mmber of members of which the lower ones
do not extend into Wisconsin, The basal member is arkose or
"granite wash", Be also discussed the possible Keweenswan sge
of part of the formetion, & correlation suggested in 1923
(Weller, map, 1945, Thwaites, 1923, pp. 554~555, Trowbridge end
Atu&ter,. 1934, pp. 31=38) Isopach maps, although sttempted

by some, are impracticable for the Dresbach formation or any of
1ts members, (Kensas Geol. Soc. 1935, Foley, Wzlton, and Dres-
cher, 1952, p. 29) The principsl cause of uncertainty is the
irregularity of the murface of the pre-Cambrien rocks., In much

of eastern Wisconsin wells disclose that the entire Dresbach

N
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formation is fine-grained, Thie is probebly due to the presence
of undiscovered pre-Cambriaen highs ceused deposition in sheltered
waters in the lee of islands, Diserimination of members is
diffieult in this ares,

Well logs, Tre following logs, eré st pleces where the wells
have ps9ged through the entire thickness of the Dresbach
formgtion,

Phréial.log of Unit Well ¥o, 10, Madison, Wis,
Sandstone, coerse to fine~grained, yellow-gray 270
dolomitic (Franconia)

Sandstone, medium to fine-grained, white to light 110 380
gray (Gelesville)

Sandstone, fipe to medium-grained, 1ight grgy, 5 395
dolomitic (Esu Claire)
Sendstone, fine to medium, white, dol mitie 10 395
Sendstone, very fine-grained, much =ilt, gray, 20 415
dolomitic
Sendstone, very fine-greined, much silt, gray, 5 420
dolomitic
ghale, gray, dolomitie 15 435
8sndstone, medium to fine~grained, white 50 435
Sandstope, medium to fine-grained, light gray, 80 565
_ scpe dolomitic layerse
Sandstcne, fine to medium-greined, light gray, 5 570

delomitice

Sandstone, medium to fine, white, some dolomitic 35 605
leyers (Mt. Simon)

Sendstone, fine to medium-grained, white 10 615

Sandstone, fine to medium -greined, light grgy, 30 645
dolomitie

Sandstone, fine to very fine-greined, vhite, 15 660
d lomiiie _

Sandstone, medium to fine-grehed, white 5 665

Sandstone, medium to fine-grained, light gray, 5 £70
pink, dolomitic

Sandstcne, very fine to fine-grained, white 5 765

Sandstone, medium to fi e-—greined, white 25 700

Sendsteone, fine to medium-grained, light gray 60 760

Szndgtone, medium to fine-gramed, white 5 765



SBandstone, fire to madium-greined,
Sandstone, medium to fine-grained,

Sandstone, medium to fi e4grained, some fine-grained, white

light grsy
light grey

Sandstone, medium to coarse-grained; light gray

Sandstone, fine to coarse-grained, light grayj

shele, red
Sandstone, fine to cosrse-grained,

Sendstone, coarse to fine-grained,

8endstone, very fine to medium-grained, 1ight pirk-

gray

1ight gray

pink-gray

Sendstone, coarge to medlum-grained, light gray

Sandstone, fine to medium-grained,
Sandstone, medium to fine-gra ned,
Sendetone, fine to medium-grained,
8erdetone, fine to coarse-greined,
Sandztone, fine to cosrse-gralned,
Bendstone, mediuvm to fine-pgrained,
Sendstone, fien to coarse-gralined,
Sendstone, fine to medi m-grained,

Sandstone, mediuvm to fine-grained,

light éfay
light gray
vhite

pink and grys
gray

1light gray
light grey
1ight gray
light gray

Sandstone, fine-grained, light gray

S8andstone, very fine to cosrse-grained, light grey

Sandstone, medium to cosrse-grained, light grey

Sendstone, fine to medium—grained,
1ight gray
Sandstone, medium to fine-greined,

much silt,

lizht grey

Sandetone, very fine to-coarse-grai ed, silty,

1light gray
Sandstone, pedium to flne-greined,

;otal Dresbach 727 feet

Granite, pink (pre-Cembrien)

light gray

5
5

15

20

\n o

10
10

770
775
790
795
805
815
825
830
835
840
860
865
870
880
890
895
910
915
925
935
950
965
975
935
397
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Pertiel lég of well Fo. 3, Wimconsin State Prison, Wanpun, Wis,

Sendstone, coarse to fine-grained, 1ight gray, 480
dolomitie {Franconis)
Sendstone, medium to fine-grained, white (Galesville) 55 535

Sandetone, fine to medium-grdned, light gray 20 555
Sandstons, medium to fi e~grained, white 25 580
Sandstone, fine i wediuvm-grained, light gray, 35 615
dolomitie {Ezu Claire)
Sendetone, fine-grained, light gray, dolomitic 15 630
Sendstone, fine to medi megrained, light gray 15 645
Sandstone, medium to cosrse~grained, light gray 25 670
Sandstone, fine to medium~grai ed, light gray 20 690
Bandstone, fine-grained, light gray 20 710
Sandstone, medium to fine~grained, light grey 10 T20
(Ht. Sih-ﬁn) 7
Sendstone, fine to medium~greined, light gray 5 725
Siltstone, light gray, dolomitic 15 740
Ssndstone, fine-grained, much silt, light gray 5 LS
Sandstore, medium to fine-grained, light gray 47 TR

Total Dresbach 322 feet
QUEFYEITR Y PUEPIS; Hals, gtEen-gray (pre~Cambrisn)
Pertiel log of Wiscongin 031 and Refining Cd,7 Jensema Ko, 1

well, Gibbsvilie, Wik,

Sandstome, medium to coarse~grained, light grsy, 1385
dolomitie, glauconitic (Franconsi)

Sandstone, medium-course to fine-grai ed, white 60 1445
(Gelesvilie)

Sandastone, medium to fine-grsined, light gray 10 1455

Sandstine, fine to medium-grained, light gray 20 1475

Sandstone, medium to fine-griened, light gray 10 1485

Sandatone, medium to fine-grained, white 10 1495

Sandstone, madlum=coerse to fine-grained, white 10 1505
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Sandstone, medixm to fire-grained, light grey 10 1515

Sandstone, medium to fine-graiped, light gray, red, 10 1525
dolomitic {Eau Claire)

Sandstone, fine to wedium-grained, light gray 10 1538
Ssgndstone, medium to fine-grained, white .20 1555
Sandstone, medium to fine~grained, light gray, red, 20 1575
dolomitic '

Sendstone, fine to medium-grained, vhite to light gray

Sandstone, fina to medium-grained, 1ight gray zg ;ggg
Sandstone , fine-greined, light gray 20 1655
Sandstone, fine to medl megrained, light grsy 10 1665
Sandstene, fine to medium=grained, light pink 30 1695

Sundstone, very fine to medium-grained, light pink 10 1705

Sandstone, medium to fine~-grained, light grey 80 1785
(Ht . Sim{:‘n) ’
Szndstone, medium to fine-grsinedy light pink 10 1795

Aotal Dresbsch 410 feet
Granite {pre-Cambrim)
Partisl log of Idebm=mn Peckhg Co., well, Oreen Bay, Wis,

Sandstone, medium to eoarse, lizht gray (Franconia) 830
Sandatone, medium to Fins-grained, white 25 855
{Galesvills) '
Sandstone, finr to mediup-grained, 1light grey 20 875
Sandstone, medium to finsegrained, white 25 910
Sandstone, fins to medium-grained, white 15 925
Sandgtnne, medtim to fine-greined, white 5 930
3andstone, fine to mpedivmesgrained, white 25 655
Sandstore, mediym to fije=-grained, white 30 g5
Sandstone, medium to fine-grained, light pink 25 1010
" {Eau Claire?) _
Sandstene, medium to finewgreined, pink 15 1025

Sandstone, fine to medium-grained, pink-gray 10 1035
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8zndstone, medium to fine-griined, white 15 1050
Sandstone, fire to mediume-grained, pink-gray 5 1055
Totsl Dresbach 225 feet
Granite, pink (pre~Cambrain)
Pre~Cambrian
Introduetion, Rocks of pre-Cambrisn sge form an irregular
floor beneath the younger Peleozoic formations of Wisconsin, These

rocks are crystslline: grenite, gneiss, schist, quartzite, eteo,

{see figure 10) This surfece is cormmonly spoken of as a "peneplein®

end its regulerity has been much overemphasized by many writers.,

As e mdter of fect it is quite irregular in detsil with lockl relief

of over 1000 feet,

Charsoter, The rocks of the “busement", as it is often
celled, comprise besides those listed asbove, scme slate, other
metamorphized sediments, possibly ineluding iron formetion and muome
red sendstone and shale in far northwestern Wisconsin, No well
has ever been proved to have reached pre- Cambrien rocks
southeast of & line rcughly from Menomonee Falle to Pletteville
Mozt weter wells stop as soon as pre-Cembrien is reached. &
few oil tests have been csrried deep into pre-Cambrisn especielly
those st Avoce (granite Gneiss), Gibbsville (granite) and '
Porterfield (gregnite). One of the eity wells in Hertford was
cerried 878 feet into quertzite, The principle aress of qudrtzite
around (a) Hartford and (b) Fopd du Lec, Some of the ancient
qnartziﬁe hille eppeer to be terraced and trunceted by flat
areas which the writer suggests ere the produet of Peleozolc
merine shore erosion, (Thwaiteg, 1935, p. 401-402; Thwaites,

1931, snd 1940) Aside from northwestern end southern Wisensin

are
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there is no definite evidence of a pre-Cambrisn or pre upper
Cambrlen sandestone which is either conformsble or unconformsbtle
below the recogniged lighter—colored msrine sendstones, In
Illinois deep wells show a gradstion in colors and.a low feldspar
content of the sands which facts discourage the explenstion,
(Weller, mep, 1945) Some Illinois geologists applied the name
"Fond du Lac" to the lower s:ndstones whérh are sbsent in
Wisconsin, This name was once proposed by Winchell for rocks
near Fond du Lac, Minnesota (Wilmerth, 1938, p. 747) (Trovbridge
end Atwater, 1934, pp, 26-31) The rocks found in deep wells in
I1lincis sre unlike those of the originsl locelity and there
seems no sdvantsge in reviving this term, Some well drillers
have proposed to #drill through the granite" end find what liee
below, The great width of granite aress laid bear by erosion

in northern Wisconsin demonstrates the futility of eny such effort
for thickness may well be as great. The Gibbsville well penetrated
close to half & mile of granite without any :mportant change.

Any other expensive tests uouid undoubtedly disclose nothing of
velue, simply more hard rock, possibly slightly different but
nevertheless non-water-besring and spparertly devoid of valuable
minerals. Should iron ore be discovered, gs it was neer Pareboo,
in the conckeled pre~Cambrian it is well to reslize thet mining
b-low so much weter-bearing rock is likely to be very expensive,

Disintegration of pre~Cembrien surfece. The fect that the

surface of much of the ¢ ncerled pre-Cambrisn is deeply disirte-
grated was discussed with references by the writer (Thweites,
1931, pp. 745-748) Little new csn be added except that incomplete
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samples from the well at Casco Junction, Kewasunee Gounty, show
disintegrated gran&ée, 1660 feet below the present surface, The
difficulty of explaining why the marine wsters which deposited the
Cambrian ssndstones did not remove ell older regolfth s still
a ms jor argument against the conclusion that this is a pre-
Cambrin soil profile, It is possible thet it is due to gubsurface
weathering aslong the contact of the erystalline rocks which
contain compounds of the glkelies and the waters of the Cambrien
vwhich contain dominently the melts of the slksline esrths,
Celeuim and Megnesium, The problem demands further chemicsl
resesrch, A similer condition ie déscribed by Sherp in the
Grend Canyon of Arizons who sscribes the weathered materisl to
surface pre-Cambrisn westhering, 4€Sharp, 1940)
Deposits of Unknown Age

Introngtion,Q Besides tre well-known bed rock formations
which underlie elmost 211 of Wisconein there are some other sedi-
ments heve been met with in wells., XNo weli is known to
have encountered the Windrow gravels (Thwaites and Twenhocfel,
1921) and its cccurence in small pstchee on high bluffs is un-
favoraeble for discovery in water wells, Two wells =t Bsldwin found
sandstone end shale of unknown age,

Cheracter, The sandstone whick overlies tre Prairie du
Chien dolomite &t Beldwin is eithologically unlike the St, Feter
sandstone end skhale in the remeinder of the state, ¥No fossils
eould be found so that the only meens of age determinstion

lies in the heavy minersle, A sample from 105 to 110 feet depth

in Well No. 2 shows: garnet 53¢, leucaxene 16%, msgnetite-ilmenite 16%,



horneblende BY, tourmsline 5%, zirecon 5% with minor amounts of
staurclite, rutile, mirecn, kyenite, end epidote, This assem-
blage is unkike any previously known St, Feter, A sample from
Well Ho. 1 between 89 and 90 feet depth shows: leuconxence 42%,
megnetite-ilmenite 16%, hornblende 12%, garnet 8%, tourmaline 7%,
sircon 6%, rutile 2%, chlorite 2%, staurolite, 2 with minor
gmounts of ep;dote and titanite, This ecllection is possible
for 8t, Peter. ﬁéithef assenblsge is like that of known
Oretuaceous deposits farther west in Minnesota (George Andrews,
personsl commmunicetion,} The deposit is probsbly filling of an
erosion chennel in the Preirie du Chien dolomite, The heavy
minersls in these samples sre unlike those of the sandy deposits
contai ing lensees of kaolin once mined nesr Hersey a few miles
to the esst, (Buckley, 1901, pp. 234-230) DEtails of the Baldwin
wells are given in the following loge.

Pertial log of Well No. 1, Dairyland Power Cooperstive Diesel

Flant, Baldwin, Wis, _
Thickness, feet Depth, feet

Drift &7
841t, sandy, light gray 8 55
Shale, silty, yellow-gray 25 80
Sandstone, medium to fine-grained, yellowwgray 9 89
Shele, silty, sandy, derk yellow-gray, dolomitic 1 90
Ko sample 5 95
S8hele, brown, white, yellow-gray 10 105
Ssndistone, medium to fine-greined, brown, dolomitic 9 114
Shale, silty, yellow-gray, dolomitie 21 135
Chert, white; dolomite, light gray; sand T

{Presirie du Chien)
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P.rtiel log of Vell No] 2, seme location

Drift 45
&hele, silty, gray, some yellow-gray 40 85

{no sample 60-65) _
8hale, silty, gray, dolomitie; samdstone} very fine 15 100

grained, lisht gray, dolomitic

Shele, silty, brown-grey, dolomitic, some querts 55 155
pebbles, (no sample 120-125)

Chert, white; dolomite, light gray (Prisirie du Chien)

Heevy minersls, The writer has had peither time nor apparatus
to examiﬁe the heavy minerels of the Eﬂgﬁozoic formations and the
followl g notes zre based on work of others (Grabam, 1933, Tyler,
1936, ¥ilgus, 1933, Ockermsn, 1930, Pentland, 1931) Dresbach
formetions Mt, Simorn member; dominsnt zire phnd tourmsling,
garnet rare, Eaun Clsire member: garnet and # reon ecommon,
Gzlesville member: gireon major, tourmaline minor, also ilmenite
lesucoxene high, Franconis formation: gernet dominent, tourmsline
important, zircon low except in Barsboo region end in the Ironten
member, Trempealesu formstion: garnet mskes up about 80%,
remsinder is zircon, tourmeline, leuconxen&, and rutile. 3t.
Lewrence member; sircon msy resch 25%, Jordsw member (or formation)
slmost no garnet, Madison member {or formation): 50 to 80% zirconm,
with tourmaline higher then leucoxene and anatsse, Garnet
ie generally below 1% in the Msdis'n with rutile and tourmeline
higher than in older formations. Prairie du Chien basal sand-
stoness 60 to 90% garnet. St. Peter: zircon, tourmaline and
leucoxene make up 97% of the hesty minerelm; the last two occur
mainly in centrel Wisconsing the remsining 3% consists of anatase,

ceylorite, apatite, rutile, staurolite, snd garnet.
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Structure

General statéggnt, The maps of Figures 11 and 12 show the
elevaetion of the tops of the St. Peter sendstone in eastern Wisconsin
end of the Galesville member of the Dresbach formation throughout
the stete, They differ elighlty from former meps (Kansas
Geological Society, 1935)

Lerge faults are not common in Wisconsin, One is exposed
in g quarry north of Weukesha, The evidence of a fuslt between
the two wells et Algoma is presented in figure 2. This fault
may be relsted to one which was long ago observed south o Rew
Londoh but the diree{ion of displacement is copposite, The western
fault was not shown, however, on the maps with the report on
Brown cou_n?(ty (Drescher, 1953), altholigh observations on outecrops
and well logs by the writer indiceate tket it extents at least es
far east as Greenlesf, Downthrow is tc the north, Field work
and subsurface studies clearly show that faults which were formerly
mepped at Sturgeon Bay end Two Rivers do not exist. The eonclusion
of feulting at Two Rivers depended upon & drillers log of an old
test well which does not agree with severasl new logs, There is
& nonoclinal displacement, dipping to the southeast, which trends
southwest from Sturgeon Pay. It is cleerly shown in outcrops but
has not been proved to be e fauli,

Meny, if not most, of the minor irregulerities in structure
&re explansble by settling over the irreguler surfece ot the
pre~Cambrisn be-ement, Figure 13 shows this conilticn et
Fond du Lac where & large smount of test drilling hes been done,
The marked anticline in th southwestern part of that city is

clesrly & result of the buried ridge of quertzite. The minor



rolls and depressions of the strate in the city of Oshkosh (figure
14) bould be due to the same cause but not enough wells reech
the pre-Cambrian to be certain, The highly disturbed ares -mround
Glover Bluff in northwestern Marguette County has been described
by Ekern end Thwai@gs {1930), Its origin is unknown but there
is no evidence of an intrusion of igneous rock ss has been
postulated for some mimilar strurtures,

Usage of geologic nemes, (tebid or p. 73)

Generel statement, The epplicaticn of geologic nemes to

the Paleozoic formations in end sround Wisconsin has heen most
confused, Many geclogists bave varied in what units they deen
fformations® and which they cidssify only as "menbers" as well as
the identity of formetion, Tre following table is an attempt
to reconcile some of these views and is based on recent state
maps and reports on underground waters. The names are those
distinguisheble in well logs, Twenhofel, Raasch and Thwaites
presented (1935) e detailed table for the Cambrian formstions,
Since publication it has been found tiat two major errors are
present in that: first the Minnemots usege at thet time was to
confi e the name Franconis to sirctes near the base of that fore
mation us recognized in Wisconsin, and second, some Minnescte
reports applied the name "Einckley" to sandstones found in déep
wells vhich are now clessed as part of the Mt. Simon member of
the Dresbech formation, (Trowbridge and Atwater, 1934, pp. 31=-35)
Drilling difficulties, center drift

Introduction, The following summary includes some of the
drilling difficulties which have come to the attention of the
Survey., The rete of penetration of the seversl formatione

depends on the type of drilling mechine, the &#kill of the driller
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Comparison of usage of formation namen in Wiaconain

Table 7

and adjacent states,¥®

where distinguished

U

** Jater shown to be duplications

s#x% pot shown on well logs
##sdpenbers shown on well logs

[
Wisconsin, 1883 Wisconain, Wisconain, Wisconsin, Minnesota, Tows., Illinois,: Michigen,
map, 1912 Ulrich, 1924 this report Startler, 1939] Norton, 1934 map, 1945 | map, 1936
Thier, 1944,
gﬂmlton Milwaukee | Milwaukee Milwaukes : Cedar Valley Iime Creek | Traverse
Thienaville Cedar Valley Cedar Velley Dundee
V‘ Lake Church Wapsinicon ! Wapsipinicuor Detroit Rivex
{ Mapaipinicos i
glﬁl.owor !
{ Wanbakee : Wallbekee | Waubekee absent abent absent, absent
Guelph ‘ Gawer ! Port Byron
Racine Hopnnton ! Racine
| Nlagera NMagara Waukeaha Niagera absent Wauconia Waukesha Niggara
ﬁ Byron , Joliet i
Mayville. Kankakee i
: Edgewood !
{
0 Cincinnsti~ |Cineinnati | Richmond Richmond 3 .
B { -Mogquokets ..t~ Meguoketa. . Meguakete .. Hlohmond
X Galena Galena Galena Galena  Galena . Galena Galena Trenton
% Platteville| Decorah {Decorsh ) *** 'Decorah Decorszh Black River
I St. Peter |St, Peter |St. Peter |St. Peter_ | St. Peter Glenwood | St. Peter |St. Peter 1
a StoPoter- ‘ 2
1 Lover Lower Shakopee Prairie du | Shakopee Shakopee Shakopee Preirie du ©
A Magnesian Magnesian |Oneota Chien Hoot "Yatteyl New Richmond| New {izhmond] Chien o
R Oneota Oneota Oneota Hermansville \
| Blue Earth i
Kesota: i E
Ci Madison Madison Madison* » <
A Mendota** 7 -
M Devils Lake** : Q
B Jordag | / Jordan ; Jordan m
R Mendota Mendota Trempealean | Trempealeay St. Lawrence Trempealean | Trempealesnu b
p! e Jordan .. — E:|
;I Mazomanie o R SRS 4 1y
R i Franoonls—i  Franeonia—-Ereneonle— i Freneonia— - Frenco it i-Minds g
! Potadam Potsdam Dresbach Dresbach#*#¥Galeaville Dresbach Galesville -
! Eau Claire Eau Claire Eau Claire -
; Mt, Simon - Mt., Simon Mt, Simon )
} Fond-du~Le: L.
ﬂ Pre~Canbrisn pre- pre- pre- Hinckley pre~Cambrian pre-—Cambriang pre-—Cuabrian
g Cambrian Cambrian Cambrian | Red Clastics ! |
'y ignecus, meta. : i
A ! !




end the tool dresser, the deptt of hole, the dismeter of hole

and the depth of water in the holé, A genersl surmery is im-
possible although much dete from daily reporis kas beer collected,
Irift. In the drift the mejor difficulties are boulders, sand,
end in some instences dense clsy. BYoulders sre found meinly

in %111, They can be broken by tlasting and ferced to the side
although in so doing & crocked pipe may result from driving

pest the remnsnts. Pipe can bend st & notlcsble engle when driven
herd., Dry send may be rendered stsble by sdding mud to the hole
80 thatit !s possitle to drill eheszd of the cesing which ies lster
driven down in an open hole, Wet sand, especially if it conteins
much weter, is more difficult, In one well an air.jet was used
to tlow the eand out of tre hole. A jet of weter should prove
better where & source of water is svailable becsuse it talkes less
pressure and lifts sand more readily. The relative apount of

mud in the wate whick 1s brought up with the bailer isz a gulde

as to where to set & sereen in ground or sand., Difficuvlty irn
drilling elsy is sometimes rcoorted in clay whick mey sggregete
inte clay bells, some of them very hard., Addition of send to the

a

hole may remedy tris difficulty.

Limestone enddlomite, In drilling limestone end dolomite
{éifficulties include erooked hole end flat Fold., Abrupt bends
- are very bed for turtine snd plunger pumps both of which are
driven from the surfece, It is largely obviated with modernm
submersitle pumps where the electric mot8r 1= placed below the
pump g0 that there sre no moving perts sbove the level of the
pump, Crooked hole is to & large extent due to incliined rock

layers or crevices which are common in the Risgeare snd Prairle



23

du Shien dolomites. There is at present no means of forcasing
where they may be encourfered, Too emsll a drill stem in &
bigz hole sllows the bit to strike at an angle, Flat hole, or
rether en eleipitical hole, resulis from tte drill striking in
the smme place every stroke becauvse of a erack or joint in

neer the middle of t'e drill hole. Both crooked and flat holes
may be eorrected by shooting with light shots of by £illing
with iren junk or glaciel ecbbles, and then redriliing, These
proceedures result irn contaminstion of emples for sime distance
below, The check for crooked hole which is specified in most
contracts is to lower a length of timber where size is slightly
smaller then the hole. It this will go in and out wit' out
sticking the hole is mccepted., Much more religble is a survey
ef thé well by methods now common in the oil fields so that its
exact departure from vertical is recorded, Ubservation #f
declection of the drilling csble means nothing after it toughes
one side of the hole, "3tar bite" with two cutting edges at
right angles have also been used in formations which sre much
Jointed. Trouble with crooked or fl&t hole is sometimes en=-
countered in sandstone,

Stale, S8hale may cruse trouble in more than ne way. Cer—
tein shales, for instanse the Glenwood at the base of the
Platteville dolomite locally cause the dolomite cuttings and
sand to Btick to the tools and the walls of the hole so that
the tools cannot be withdrawn, Hard spots in soft shale might
easily deflect t e drill, Many shales like those of the basal
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St, Peter cave badly and must be lined, A thin shale msay

make & blg bole where the drill will not strike in the same plane
below every time thus slowing drilling. Thin shale beds are
ofter missed in sampling.

Saadstong,. With the old cable tool rigs where the drill had
to be rested on the bottom of the hole before hoisfing much trouble
wes enccunteded when t_he water level in the hole w& decliring,
Since the water level in the lover formations bas been lowered
by heavy pumping this condition is common &t the top of the St,
Peter ssndstone, Falling water level czuses the sand cuttings to
peck around the drill mo that they are very difficult to loosen,
Being in the stete known ss ®ELIght packing” s emall hole must
be drilled mlongside to allow them to expand befor tle tools
can be recovered, Many sandstone cuttings will not stay in
suspension and settle to the bottom of the hole meking progress

or bentonite
very slow and cruskbing the grains, Clay/is added to promote
suspension ana hence speed up the work, Thi.s- ecly mey contaminste
gamples,

Crystalline roeks, Although there is in most places no
reagon to drill into crystelline rock for water in some parts
of the stste where the sedimentery rocks ere sbsent this 1=
t e only source of wate for farm wells, Progress 1s at best
g8low but varies greatly, At places where the rock is not true
granite but is schist or gnelss drilling is comparstively essy,
Cracks may csuse much trouble,

Georhysiesl logging, In the oil fields vwhere welle &re
drilled with the rotary method in which semple collection is
et best inferior to that with ceble tools various geophysicsl
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methods are used to supplement sample informstion, The nmethods
employed embrace: (&) wmesasurmsnt of electrical resistance of the
walle of the bole, (b) détermination of faint electrical currents
in the ground {self-potentisl, {e¢) rediosctivity logs, (d)
me&surments of diameter of hele by electfbesl calipers, (e)
temperature measurments end (f) inclinstion of hole from ver—
ticals Very few electricel logs made in Wisconsin in water
wells have been reported to the Wurvey, Electrical reéistance
probebly tells more of the neture of the rocks than do any of
the others, Dolomite snd limesione show high resistznce

whereas shzles sre low; sandstone is highest wkere purest.
Gniform resistance indicetes uniform lithology and variable
resistance indicates diversity of lithology. Self-potentisl
measurments used in the oil fields to determine porosity gre
unworkable in welle in & city on account of the stray electircal
currents of ren-made origin, Logs of radicactivity show &

peak in shale; none have been reported in Wisconein, Caliper
surveys are limited in the diameter of hole which can be shown
beceuse of the construction of the instrument, They indicate
soft end caving formations where there is a larger hole than in
firm_rock. Tempersture mecasurments do not show muech variation
with depth once the water is stirred up in & lerge diameter well
Attempts to find where the water is entering & well by pouring
warn water down the hole and finding &t what depth it emcepes
ere unrelisble, It the rate of pouring is low all the water

mey flow into the bp aquifer. 'fhe present consensus of opinion
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i1s that geophysical logs of water wells ars very ¥aluasble if
there is no good sample-controlled geologicel log. They eheek
where cesing 1s present by the very low electrical resistance
of pipe 2nd give mome indications of where clean sandstone is
pfesent. They may aid in locating ecaving spots and bence the
source of sand which is being pumped as well a3 in choosing
shot points., It seems unlikely that geophysical loge een ever

replace sample logs,
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