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USE OF INFORMATION IN OQPEN FILE.

The manuacriois and maps in this file are rccords of incomplete
investigations or of completed investigations, whose resulis, because
of unsolved problems or other equally imgporiant conditions, have not
been published. The records constituie zn exhibit of field relations,
but they shovld be used with cire, as some of the date By be incom-
rlote, formnticn remes nay be pronsmnal, age relaticns may bo unde-
termined, =nd the opinions expressed rey b2 nodified vy further in-
Tormation. The users of the file, in giving credit to the autheor and
to the Geological Survey for maiter used, shouid therefore not siress
0]31'11015 vhich mey no longer be helid. Copics of the mamuscripis or
&bstracts of them prepared for unofficial usz should be made only ab
privats ﬁ‘Jq_::O:"Se and permission to mrke such copies or atstracis
should bz obi2ined {rom the Director of the Geological Suivey.
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Plate I Chicago and Horthwesterm Railway cut, Tummel City. Illastration
Shaot.

II Drebdbles from Windrow Formatlon.
111 Ooncretions in Jordan sandstonse. " "
IV Qldsr terracs gr;lvels overlsing Sreshbach sandstona. o

V Franconiz bench.
VI Oneota upland. " "

VII 011£? at cantact of Franconia and Jrashach
VIIiI Tuteh valley 4

IX Aranconia bench in Kickapoo valley

X Minor sarraces noar Jilton
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TLLUSTRATYON SHEET

Plate B Chicago & Northwzstern Railway sut, Tunnel City. The thin
bedded “Franconia overlles the heavier bedoed and coarser grained
Dresbach sandstone. The contact 1s Just below the footpath,

Plate II Pebbles from Windrow formation. Some of the pebbles are
fossilifercus Ordoviecian and Silurian cherts; others are vein
quartz from the pre-Cambrian and are well rounded, Actual size.

Plate III Concretions in Jordan sandstone, Sec, 36, T.17, R. 3 W.
Calcite conceretions are a chaacteristic feature of the Jordan.:

Plute IV Older lterrace gr-vels overlying Dresbach sandstone, Sec.
29, T.16, R. 3 W., - ailes north of Melvina. The pebbles are mainly

chert and are very poorly sSorted.
Plate V Franconia bench in small valley, Sec.36, T.17, R.3 W,

Plate VI Onsota upland, Sec., 22, T.15, R.3 W, The flatness of the
limestone area is exaggerated by the photograph; it ig all well
drained elither into broad valleys or sink holes,

Plate VII Cliff showing firm 15yers ate base of Franconia overling
soft, heavily bedded Dresbach san’stone. Sec.18, T.16, R.3 W.

Plate VIII Dutch valley looking south from bluff in Sec.2!, T.16,
R.5 W. The valiey bottom 1s in The Dresbach sandstone; the steep
sidesshow narrow rock terraces; the ridge tops are capped by

Oneota dolomlte and merge in the disiance into the semblance of

-a plain. Compare with Plate VI which shows actual character ofridge.

Plate IX Franconiza bench between Morris Crek abd EKickapoo river,

Sec.14, T.15, R.2 W.and benches on spurs to east. This visew shows
the double- valleys within the upland, an effect of difference in

rock charecter and not of uplift.

Plate X Minor terracgs in St.Lawrence and Franconia formations,
Pose valley, Sec, 5, T.15, R.! W.The distant uplands are capped by
Oneota dolomite,



fig. 1. Index mep of Wisconsin and perts of adjacont stat:s showing

ralation of Snarta srd Tomeh guadrangles and adjacent oublizhod folios
ohysiograpnic divisions of the United States.

To be wrepared by Harsin or by U. 5. &. S.

0



Fige 2. Jlock disgram of ths vieinity of the Zyarts and Tomah
guadranglas by L. K. lobeck. Basel o Us 5. Geol. Durvey mops,
ond unoablished surveys for Wisconsin Jool. and Jat. Hist. Survey
by I. ¥, Bean md F, T Thwiites, mans of ?EissisSi;—:pii River Cormis-
sion, stc. The relation of the Wesiern Uplaad of Wisceasla
(Hississippl Upland]) with the borderins Onsota and Franconia ascarments
to the Contral 2inin and pre-Cambrizn is here showm. The Contral

Pigin was in large mrt covered by Glaclal Iske Wisecwmsin, 3ee

Figt Bs



Mige 3. Block disgram of the 3Jnorte and Tomah quadranslss by A.

X. lobeck. The relation of the Francoznlz znd Omoots unlands is showm
in ¢ moro striiddrng mooner than on tho mans. The Franconia upland

is found not only =long the ssecarymont, bhut asz 3 banch within the

widar vollsys of tho mpland thus showinz that it is duo solely to

the gffocts of rock siructurs and charascher.

4. a. Section of Onoota and Francoria gscaromants south of
Toth,
b. Gection of Io Crosse valley betwesn (sstle Rocic and

Qfp, floodplain; 1%, Lowor terrace; Jht, HIich terrnce of
vallsy fillingg Got, 0ld Larraca; Do, Onoota éolomite; C3, Jordan
sandstone; Csl, 5t. lawrencs Tormation; GFf, franconia formmtion;
Cda, Dresbach sandstone; Cac, Ean 8laire formatiom; Oms. Mount Simon

sandstone; 2C, Pro-Cambrian,
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FORANGLES

TRICKTIE3 CHARACHER UF ROCHS CHARACT R 0P MOPOGRACHY
IN F3En
X :
20 Wf Sand Hurmocks and ridees.
SN
7
10 y L;;-‘” Yallowish -brown silt Covers gentls slopes.
- -
150 JRNE LY : Vo ley vottoms wnd low ter-
2l races.
~ i e

10 Chart gravol and sand : Roek torraces up to 140 fee
abhove ciroamis.
10 f.'\v”:' Ferruginous couslomimits and oonrse Smell 2reams on hishast upnlonds,
M sandstons,
50 Sandstone, Smell irrosular ¥molls and
¥ yellow to browz. »idoac.
g\ green shale on u
o sidium.
e B Dolomite, aroy, oodivs peided, Rol2in~ nplands hovily
,sz cherty; base sandy. oolitic, coverod by rosidium.
40 tandstone, yelileow and winite, ¢rocs Steen slopog, ¢liffs, and
y
i leninated, guartsitic at top. eraTs.
\\6” £
100 o Sandstone, gray and yollow, fine Gteso slowe2s with local bench
& grained, caicarsous at bace. near hase
150 o Sandstone, fine grained, gray snd Rollins bench tons with local
{ ¥  gresn, thin beddsd, gilauccnitic, mica- terrscos.
_cagus sandy sizle at base,
ts uf‘ﬁ} - ) 7
250 7 u\ Sandstong, medium grainsd, white Stesp siopes, castsllated cliffs,
AR ,P and yollmv, heavily bedded. tepee-chapéd buftes, low benchss.
200 ' ‘Sandstone, medfum to f£iné grained, Hainly concezled.
grays shzla beds, dlus, greem, 2nd reod, ;
150 Sandstone, medimm to coarse—grained,- Concealad.
gray and red; shals beds, blue, red, end
. freen.

Grenlte end gneiss. Concezlad.



ST3TM PORMATION SECTIOR THICKEZ3 CHARACTIR 0OF 0CES

Basidium and 80 Clz.y and chart bowl-
iogss, ders.

+95) Dolomita, yoldowish
arav, cnerty.

Ordovician Onéotn dolomise ’ 140 (15) Sardstone, Jine zrainsd,
ovay, eolearoouss gresn chalas,

{531 Dolomits, sandy, vellow
isn pmay.

Jord:n capdsiano 25 Sandstone, coarse to fine
erained. vallow.

{30) Sandstone, very fina
graincd, light yellow, cal-
CRIepuade

5t. Lawrencs forme- 50 (10} Dolomite, sandy, orot.
$i0m.

{10} Conel tmerate, green and
yollow :»—.u'mLc; o pebbles in
sandstyna.

{45) Uppor groonsand; sendstons,
fine, grasuish gray, glzuconitice,
ealearoqilss

{25} "Ysliow" sandstone, fine

Cambrian Fresnconiz aiped, light wellowish eray.
formi tion
170 (7o) Lower greensand; sendstone,

“ine grained, yollowish and pink-
ish gray, glsueonitic galearsous.

{15]) Lijcateous shals, yollow;
some sray caloarsous ¢lay shale.

{10} Basel layar; sandstone, cearse
grained, grey, very firm, calcarsous
plauconiiic;

Dresbach 80 3anétstone, coarss to medium

sends tonea. grained, light gray to yellow:ish
XA N

Fig. 21. Sectiocn of Sorgs well, Cashton, Wisconsin., From samples in geological =
mseum, Untverzity of Wisconsin, interpreted by F. 7. Thwaltes, Jcale 1 in. - feet.
{Fote: scale of tracing furnlished 1s 1 inch aquals 50 feat.)
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Figa 9.

1295 -

0208 -

.14? -

al% =

Srmller

1.168 -

295

.208

« 147

Hochanical analyses of Oresbach sandstono.

«B833
«DBY

417

«295

«208

Tarmel City, 65 feet balow Ltop.

¥

rm.

+ 104

074

«833

589

. 417

295
L] 208
147

« 104

‘104 - l0?4

e

0.036, sphorical grains of transprrent quartsz

0.758, well romded erains of transporent quartsz.

12,080, transverert quertz, morst orsins well
rounced, & fow subangalar.

32.120, fransmarent guartz, grains well roundsd %o
ubanmlar.

28.870, Prans-eront gquartz, eralns well roundsd to

nost cubangslar o rmgular,
0.518, transyporact guartz, nearly all grains sharoly

anzalnd.

«0%4 mm., 0.367, transparant guarts, greins angular.

Beivin., 30 feet balow top.

e

M.

Il

DXle

TINe

pisiai IS

My

T .

0,05, dnartz, all sphoras or opg-sh:ped, frosted surface.

0.40 ¥ n n L4 n n " " "
L.64 ' " " 1 " 4] " t "
6-00, n tt " " i fl " H
16.88, " " " " _l# " n "
44.76, n " it L " n ] ”

14,78, Quartz, contz2ins a lorgs percentage of subangular

grains, little frosting.
14.10, uartz, grains poorly rounded, many ansular, a fow
yellow narticles which aro probably limonite.



Smeller then 074 mm., 1.29, éaartz, with a feow darl mréglclas, nemtite ¥

2ll groins asgalar.



Pig. 10, Hechanical analyses of Franconia sandstona.

a. Boscobel, lowsr preensand.

1.168 - .83 m.
833 - ,589 m.
589 - .417 nm.
417 - 235 m.
.295 ~ ,208 mm.
208 = .147 rm.
J47 - L1204 s
104 - .074 .

- tO?éﬂ Tile

0.00
0,00
0,00

G0

25.84,

i

trarsoerent quartz, groins subangular to angular,.
gesentially no romding.

ng roundinT, o little dolomite.

as fo. 7, with aboni 10 =er cent dolomite.
this rectangle represents the ~launconite nrssont

n the sampla.

This sand wos deposited soms distancs from the belt of eomstant
PO

wavo-wvash 2s shown by its finernegs and 1ittls rounding,

b, Luwar greensand from £1.7 to 22 above base of saction.

1,166 ~.532 mm.
853 - ,569 rmal
«589 -~ L4117 npm,
417 ~ .295 1,
295 - .208 rma.

« 147 mm.

L ]
3]
o
[o3]
1

«147 - 104 mm.

*
yd
o
>
]

- 074 Mhe

- 074 zm,

0,00
0400
0.00
1,39
4423

14,19

17.17

44.21

14,61

4.30,

glanconlte.



Fle.

10 {cont.)

«208

« 147

«104

c. Lower Groongand, sample talcen from 21,0 to 21.6.fest

basa of sactlon in ro3d cut abount ome half mils west of Tunnel

- n‘.}.{)‘q_‘

- 00’74:

- 074

ha+-4129

i,

I'tll«

e

PRSEY )

e

IDZ.

0.00
0,00
0,00
0.00

7406

67,01, rlavconite,



Pig. 11, Mechenical analysls of St. lawrencs sandastone from two miles
southenst of Forwelk 5O feel balow basa of Oneocta.

1|168 0853 4. ‘ 0.00

.833 - L5892 mm, 0400

5589 - oél? T 0.00

JALT = J295 rm. 040, transparent guartz, nrains roxnded,
2288 - 206 mm. D36, btranspareat quortz, romnla’ and subangalar

greins, estimsted 10 war cent ':miscovite flakes.
-208 - '14;'? I 0-\39' as I‘:Do 5d
L1477 = L1004 s 12,00, transuarent ouwariz, angulsr gralns, occasional

d limomite grains, 2 little

i
i

mascovite [lakes
dolomite.
#1004 - 074 wm. 17.92, transnorent quartz, nezrly 21l groins angular.
Smalle tnen.d¥E mm., £88.72, trensparent cuartz, 72 oar cant aggregates,
o rourndiug whatover.

This sand wes damocitad beyond the zone of constent wave wash,

-



Fig. 12, pehanical anzlysls of Jordan sandstone, from Jeff Davis
-

Roeic.

0.00

I
.
[on]
%
:

1.168
#833 — 509 mm. 1,78, transparent quartz, srains highly swonorical

and pltted.

589 - JA17 rr3. 13,990, transwvicenl guartz. 2isd 3o icity, grains nitted
417 - 285 mm. 6.45, transmerent cuarts. BR&h sohsriclity, grains oitted

astima?e” 5 per cent subnugalar.

295 « LZ208 rm, 18.52, transsarent aguartc, with & {few grains of limonite,
grodns well rounded and witdzd, B par cent sub-
31’?(:‘:11"1'.

ey e

TIMe :)0150, 25 IiDe s

L 3
[34
Pl
[#2]
¥
L]
[
>
e ]

L3147 — J104 mm. 11,28, transoarsnt quartz, swell ronnded with a2 few
sufminyr grains.

L1048 - L0748 mm, 1.06, %transmaront gquaridz, 60 por cent subanmular o
anguiar.

Smaller thenm 074 mi., transparent ouzrss, with a littls clay, and dolo-
mita, about 5 ner cent rounded, about 10 ner
cent apgregetas of finely dividad guarts.

Tne mszortment, rounding, 2nl cross-! mination ¢

suggest wind deposition.



Pig. 13.
1.168 -
+833 ~
+589 -
417 -

02'08 -

-147 -

Gmr llar

Yechanlecal amalysis of S5t. Zoter sordston2 from Cashton.

+B35%

127

o 102

074

Ile

D

M.

e
pay ¥o Y J

1Tl

e

IThe

3.00

1.80,

10,00,

5,91,

103-3'

{ransparent guartz, high sphericity.

transmrent quardtz with o fow limonlis graing
and Traguents of caleifs, most woll rounded, bub
MINArous subanguisr graing.

transnarsnt cucrtz with o Jov grains of limonite,
weil rounaed, estimatad 20por cont subancular,

a5 No. 6, 50—-_60 per cent subsng lar, 10 nor cent
angalar with no rounding. )

transmrent quartz, V5 ner cent sharply ansular,

rast svhangu lor.

than 074, 0.382, fransmarent uartz, with rare garnet grains,

gsgentially all sngiiar.

The assortment, rounding, and cross~lanination of this sand

ngerest wind demosiiion.
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Mg, 16.

Pomxh

1.168

+333

« 582

208

147

¢ 104

1,168

589

147

+ 104

wochnnical znalyses ol duno sands from IHlitary Dessrvation,

guadrangla.
a.

~ #8337 mm. 0.00

~ 589 rm. 2.88, all quertz, nearly 21l srains soharicaland Srostad.
- n‘l‘l? I'fle 28022’ " n " u " t " e
=« 295 m.  35.12, " many grains spnrarical, dub about 25 oer

- 208 rme 18435 mhl gquortz, rounding as in ol 4,

- w104 nm. 1,97, @ Tograing rountol Lo saxe degree, bul many

anezlar orains.
- 074 mm, 3,13 ,211 guartz, genins all agmuliar.
- O%4 rm. Inocluded in S.

2.98, woody mattar.

- t835 . 0. OO

- +H89 rm, Qe34, muarts, neorly 211 sshores with frosted

»

surfacas.

- 417 nm. 6,50, quartz, most mrains well rounded, o feow subangu-

lar, sarfaces frosted.

— <295 rm, 24,26, quartz, as 3.

~ +208 m, 35,93, " voon

- 2147 mm. 26,20, " majority of grains well rounded, &
vercontags angular.

~ o104 rm, J423, quartz, about 50 ver cent sudangrlar.

considerable

= 074 3. 0,056, " a few grains wall rounded, most angnlar to



Pir. 16 {cont.)
subangular.
- |074 TXd. Includ.ed 111 Bn

3457, woody natiar.



Fig. 17. lnp showing structurs of base of Frangoniz formtion. LCon-

tour interval 20 feni.

Flg. 18, iayp showing interval between bass of frenconia formation and

base of Oneota dolomite. Contour intervail 20 feet.




Pig. 19, Section from pre-Cambriwn near Wisconsin Ranids southwesterly
throwsh Pomzh guadranzl: into Iowz,. Basad on U. 5. Gaol. Survey
topocraninic raps, Iowa Geole Survey Roports and on fi~ld notes by G.

H, Trmaitos and Fo L, Thwitec.
&, Tuztersary Zanssitsy Sn. Niagara dolomite; Om, Yaouoleta
snale; O9p, d@isnt and Platberilis formiions; Osp, 3t. Pater szndstonog

Oso. Shuiopos and Oncote dolomites; C). cordan sandstone; Ccl, St

by

Lawreonce Tormatlons CF, Tranconia formation: Od, Zrechach sandsions;

Cec, DZ2u Clailrs fovuntion: Omg, Hount Simnn sandstonoy PC, Pro-Cambrisu,




Big. 20, Sections showlns artesian condifions in Soarts and Tomh
gquadranzlas.
2., Section from Cashton northoard down valley of little 1z
Croase river.

b, Section elong center ling of I’ Orosse villay,

ce cecbion from 011 Sity up Hiclmmoo river ond agross ridge

L

Co, Onsota dolomites; Cj, Jordan sazrdctone; Ccl, St. lavrence

-

forrmtion; Cf, Franconis formution; Cd, Jresbech sondstons: Ces, Zau

Claire Zormation; Oms, Hournt Simon sendeione; 0, Pro-lombrian.
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DEBCRIDAION O THUI LT PN SRS VRS ‘

3y F. T. Tmaitos, We . Toonhnfel, and lawrenco lortin,

1/ Surveyed in cooperztion with bhe Wisconsin Geolozical and Matural History
Survay in 1916, 1917, 1920, and 1921. The 2uthors werse assisted in the fisld
work ot various times by several students from the Univorsity of Tisconsin,
Field confsronces were held with Dr. E. 0. Ulrich of the U. S. Goolornieal 3ur-
voy, Mr. ¥. O, Hotehkiss, 3tate Geolozist of Wisconsin, and Ifr. E. F. Boan,
Assistant State Geologist, to oach of whom the writers z2re groatly indebte=d for
eriticisms, sugmestions, and a e 2lso indobtad to

5

S
- Fod p 33 A X 3 doun
meny of the rosidonts of thoe 4l 1s%ance.

IITR0DGCTI00

TS A

FEDRAL RTTATIONG O 3D WADRATGLES.

-t

The Smrte and Tomh medranslas are bomnded by norzilsels 430 45¢
and 49, and by moridians 900 30' amd 910, comprizing port or 211 of Lo
shins 15 to 18 Torih, ranges 1 to 5 Vest, 4th »nrincipal meridian, Tosather

th of & "square denree” of the carth's car-

by

ths muadrangles inciudso ono ai

n tho

[

faeo, an area, in that lztitude, of zboot 451 square miles. They are

west-contral nart of Visconsin {seo fim. 1), in Ionroe and In Crosse Jounties,

T

-au

12 miles a2zt o7 the ilississinpi River. The gquadrangles take thelr mames
from the principel city in =ach.

In their physiogravhic and geologic relations the quadranslss {omm
part of the Driftliess dArex of the Upwnor lifssissippi Velley which lies in the
rocion of nearly horizontal falsosoic rdcks of the North Central States, im-
medictely south of the ore~-Cambrion "shisld" vhich extends from Caizda into
the northern mrts o0 Wisconsin, lichisen, and Minnesotas  The Iriftless irea,
which includes nearly 15,000 sgquare miles. is dovoid of glecial demosits but
contalns materials brought from the placiated area by streams, by lokoe wters,
by floating leebergs, and by the wind. It is 2 part o. the Interios Plains

(see Fige 1), which 1io botween the s-palachlan



Hizhlands on the east, the Interior Hi-hlands anl Atlantic Plain on the
south, the Rocky Hountzin 3ystem cn the weat, and the Laurentian Upland

witch oxtends northward beyonl the boundary of ths United 3tatos.

TR FEOFRAPHY 4MD F3CLOIY 0¥ THI RIGION.

2he mzjor portion or the Driftlsss irea of the uposr Missiszippl
vallay, in which the quadrangles under diseussion are situated, differs
mariedly from the surroundiny =laciated vortion of the Interior Plains,
whieh, in most localities, have slizht rolief., This part of the Drift-
less irea 13 a maturely dissectod plateaun, with loeal relief of from 200
fset to mors than 650 fesets Ths Srvarta and Tomah quadransglss are sitaated

in ona of the most hilly portions of this platean, which has besn tarmed
[»]

~

the ".astern Upland* of Visconsin. The lower and flztter cowmiry to the

;/ Martin., Lawrenca, The vphysical wozraphy of ¥Wisconsln; ¥is.
consin 90, and Nat. Hist, Survey, Bull. 36, vp. 29-72, 1916.

northoeast, includin: ths northeastern portion of ths Tomah auadrangle, is

separated from the platean by a marked escarpment 400 to &00 feai/in heiTht.
3
Ay
The lower land I3 what hia boen deseribed aa the "Central Plalp" of Tisoon-

&

é/ Ibid., M 299..323,

sin, Althouzh undlaciated, this arex owes mach of its level charactsr to
tha laks, stream, and wind deposits consequent upon glaciation.
The ¥estern Upland of Wisconsin comsists of three cuestas, whose

‘dissactai baok slopas degocend imperceptitly toward the south and southwest,



e

and whose ascarpmonts fuce northward and northsastard. The ascarpment
bon‘lérim’; thy first ol these cuestas 1s a consplcuous Lovpographic feature
of tha Driftleas Area between Kilbourn, Camp Douzlas, and uerrillan. The
secord cuesta 1s capped by the Qnoota dolomite and the third by the falena dolssfe
‘Hl or © iquO ville {imestons . A )

and ‘Traqton’* gotewita.  Tach cuesta may be thousht of 23 a typical
topo yruphiie Zand form, resuliting from an 2xeesdingly lonr mericd -nf wgather-
in», wind '.-".’01‘1(. and stream erosion, etching Into relieftshs more resistent
form.tions of the Palaczcic sedimentary rocks which dip =zontly to ths south-
west., Tho tirst two of thess cusstas occupy moest of ths Sparta and Tomah
guadranglas {3ce fig. 2). |

Tha Yestern Upland of Wiscoms in 1s a part of an important physlosz-
raphic division of the Interior Plains of the United 3taiss. The remainder
of this uplaﬁri 15 in Jowa, Illincis, and Minnesota. It inclades portions
of the cupstas mantionad above, =wd- 2150 s part of the Hi.mra cuesta.
This disssctod platesa 1s bisected by the zoras of the iiississipni Fiver.
Most of it lies in the Drifilsss Area of the Upper Hississlopi Walley.
Juch o name as "Hissiasippl Upland” or "Driftless Unland™ mignt well be

adopted.

“ha zaoloTic formations expo:ed in the Aparta andTomah guadrangles
consist ofs (2} ths surficial, unconso’idated residuzl, colluvial, stream,
and wind depozits of Juaternary awze; (b) the zravel and conglomorate (Wind-

row Formtion) of undetermined aze, elther Oretaceous or Tertlary; and (o)



tha Upper Cambrlan snl Ordoviclan sandstone anmd dolemite formtions, known
as the “au Clu.ire) Drashach, franccmiz, 3t. Lawrence, Jordan, Onsota, and 3t.
Potor. Of thess formatimns the Onmoota is part of what was formorly desig-
nated the Lower Hammesian 1imestone, while the underlyinz sardstons ‘formf
tions ware forswrly called the Potsdam sandatons. The rociss not axposed
include the tassl straty of ths Zambrian and nra-fonbrizsn imeous and -ata-

porvhis rogks.

PRVISTS 3TUDISS.
Littla goolozic work dir:ctly re2lating to the twp cuadranylaz
has besun putlished, =lthouzh 25 part of the DJriftless area they havo
rzcaived the attention of many of the studonts who have baan concarned ~ith
its wepuadigs prodlems. A racommalsinge survay was mads in 1874 anl 1875

osas Sirono. rour university theses which dirasctly relzte to the

4/ 3trony, ipses, teolozy of the Hisaissippi rezion north of
the fisconsin River, Jesolosy of Visconsin, ¥o0l. 4, vp. 3-98, 1882,

whola or mrts of ths twoe cusdranyles huve been written, tut nonez of thess
5 s/
h23 baan pabl izhad, A pap3r by 7. D. Shipton gives a desc-intion of

o f

wo

g/ Jomhma, %, Be, The vhysiowravhy and 2solozy ol the La Crosse
rivos valley, Unpmblished thesis, University of Wisconslin, 1800;
Shipton, W. D., The meologzy o5 thoSparta quadrancie, Unpadl ished thesis,
Univaersity of Iowa, 1918;: Blanohard, 7. 0}, The gsography c¢f tho Tomah-
3parta au_.dv-anw-lea, Unmidblished thesis, University of Fisconsin, 1917;
Gmith, 3. H., "hs influangs of rock structure and rock gharacter on
topozravhy in the Driftless Arsa, Unpablishad thasis, University of 1is**on-‘"’
1921, {Mmusoripts in lidraries of respaotive universitiss)

Pro< 6/ shipton, ¥. D, A Iot2 on Fulgurites from 3parta, Iowa icad.
3010, Vcln 25 Da 141 1916.




5.

ful murites found by him mear 3parta, anl the same wthor in a second
short paper proposed a nev formtiional torm for ths flne~oraingd amd

shalay sanigtones which constitute tho middlas portion cf ths gxoposad
7

a—

Cambrisn, Othor myers which in some dezree tear cn tha geoloyy of

Z/ shipton, 4. Do, A nawv stretizraphic horizon in ths Cambrian
syatem of Jlscounsin, ibid., pp. 142-148,

E]
ths two queadranglaes ars Ulrich's  "Javision of the Palaozoic Systems™,

§/ UJirich, 3%+ 0., i20l. 30c, Am@r., Bull., vol. 22, Pl. TVII,
1911,

8/
Eassler's *Bivliographic Index of Ansrican Ordovician and 3ilurian

9/ passler, R. 3., Unithd 3tates NatiYnal Masoum, Full. 92, grte
vol, 2, Pl. 1I, 1915. A

Fosafls" in which is Jiven 2 zgavlozic sectionm for isconsin, and cns of
10/
Jaleottts mapars, in which is definsd the zeolozic section for westerm

10/ atcott, G. Da, Cambrian gecloqy and paleontoloyy: $mith-
sonian Misc., CQoll., vol. 57, No. 13, 1. 354, 1914,

Hsconsin as worksd out hy Uirich. Th§§§§¥§gt mablished works relating

to the 3parta and Tomzh quadranzles are an abstract dasorlbving the rock
11/
terraces vhieh are such conapicuous features of the surface, a discussion

11/ Martin, Lawrence, Rock $orraces of the driftless ares of Yis-
consin, Geol. Joc. Amar., Eull., vol. 28, pp. 148-149, 1917,

12/

of the Palaeozolc formations exvwosed in the Sparte &nd Tomah quadrangles,

12/ Twenhofel, 7. Hs, and Thwaltes, F. Ts, The Paleozoic ssction
of thes Tomah and 3parta quadrangles, Wiscomsin, Jour. of 4solozy, vol. 27,
Pp. 514-633, 1919,



anl & paper on ths Jindrow formation. The last pablished work is that

13/ Thvaltes, F. T. and Twenhofel, 7. He, 7indrow formationg
an upland ravel formation of the driftless and adjacent arsas of the
Upror Mississippl Valley: 3acl. Soce dmorlea, Bull., vol. 32, pp. 293-314,

1921.

14/
of A. (. Trowbridse on the eroslcnal history of the resion.

?ro.bridte, A. Cs, Tho Irosionzl History of tho Driftless irea,
Univarsity of Iowa dtudles, Vol. 9, 127 pp., 1921.

For zenaral discussionsa ¢f the mooloy and physiozraphy of ths
razion vwhich embracas thess two guadranzles, and atudiss of the hiateory
of tha Driftless Arex, refersncs can bs imds te the bibliosraphiss pre-

s/ 18/

-ared by Lawranee Martin  and W. D. shinton

15/ #artin, Lawrence, The physical geozesphy ot wisconsin:
Fisconsin Zeol,. and Iat, Hist,., Survey, Bull. 36, pp. 70-72, B5-92, 168~
159, 194-195, 322-323, 345-346, 1916.

15/ Shipton, W De, Bibliozraphy of ths Driftless ires: Jowa
Acad. Sci.]?roc,, wles 24, pp. 67-81, 1917.




G30GRATHY

TOPOIRAPHY

. Zeneral features. Themerta and Tomah guadranilas lis at the
southwebtorn edge o the yroat saindy Gentral Plain of 7iseonain,. "ithin
this plain the landscaps: faaztures ars 4i fferant frem any olsswhere . in
tha Unitad 3tates east of the Uississipnpi. The hills areg buttes xnd
- masas vith groat bare eliffs anmd erazs of sandatona. They contrass sharply
with ths flovwing contours amd soft cusves of the adjlacent tarritory. It
is 2 bit c¢f far western toporraphy surrounded hy country of tho eastern
typa.

Tize hilis of the cantral plain ars outlisrs of a groat escarpnsut
which stretches from Xilbooarn northwest throush Tomah thence on to the north
throuzh Black Rivor pazlls and into the :lacizfoi arsga south of 7Tau ¢lairs. F-«? 2.
Southwast oif the aescarpment is ths disssctsl platean whosz uplands zre rour
or five huwdrod fset nlshor than tho »nlain: thls i3 the Tastern Upland of
“lsaonsine. The contrast between the plain arnd the hilly plaieau my
easily s seen irom the Chilecago, Milwaukpe, and St. Paul ailroad which
mrallels the escarmment firom Kilbourn t6 Pomah ani thence passes throush
it into a west flowin? river vallsy by means of the tummel at Tunmsl ity
Just no~th of the Tomh quadranzie. A rach btetter impression of thz coun-
try e b2 malined by tho automodbile tourist who fravarsea the district on
glthar 3tate Truniz izhway 32;'0:- £2.

"l‘he Contral Plain. 4 amall portion of the dentral »lair is

shown in thz far worthwestsrn corner of the Tomah quadranile. For a
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bettor anderstendin~ ol its relations 4o tho Testorn Upland thio readsr should
consult the Dells, Hendall, and leuston cuadr:ngles waich zmdjoing thoe ragion

nid.,

I

undaer discussion on the oczst. ™o plain is nearly o deal lavel area of «

0.

with large marshes. Tho gwaimp witich strotches rorthsastward from Zomh i
two-{1fths oo large as the state of Zhode Island. e orevallinge vegetation
iz scrub oall, jzecil ning, owolrt-Forn 2nd other »lnnts unlike thoso nrovelont

in tho surrounding arocxs of Detdar soil,. Fines on the plain ond clintin~

in procerbous positlons on the rocky buttos and nosas,and tamaricks in the

szups, ara outlyin~e airamglars from tho northern coniferous forests. Thez
farnish o notablse controst to the onen prairiss noar the Greas Inltas, 2a) to
tho dociducus troos o the gt and Sozthe The gwamps and o2l Treos 30w

- . T

Jefinitely, howaver, thot tho rogion is not arid. Tz sandy soil muios the

procipitation Ineffective becausse mzh 0f the rainfall sinkg inte ths oroend

at oneo. Zind worir is Jominont net because tha district 1o ia $he arid
imnds, but beczuse thy sori-ge mnbtorizls are sandy. Thie smllasr pDitnic an

the hills =2t Tomn, Czmm Doazg;";s, and ot othor places in the Iriftless
fren, navertheless, include dwarl coctl such as the »rickly osar. Tas so0il
of the wostern Contral Flain 15 so sandy thot farms a2ro poor and scttlomant
SPATST. The erops ~raTn ard notariooes, buckwheat, oats, rye, barley, ard
cranborrias.

Tha monotony of tha »nliin is broksn by occasion.l buttes, mesas,
and rocky towers, which rise like 1slmds from 2 sez of forast and swanp.
Soma of thoss reach &n elevation of two to thres hundred geet with precini-
tous sides and wierd irregular crags which may imsress many as grotaesque

rather than boantiful. 3olow theso high nills are low mounds of wind
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Ylown sand 2nd rare imolls of 014 atream rravels. Tha whole revion has an

aspect mch 11k nortions ¢4 tha far west.
(LN
Tha Veatern Uplamd. From tha edogo of Limekiln Hill inﬂ’i‘omh nouad-

ransile 2t an altitude of 1400 feat above sea lsvol, or vasrly 480 foet above

t5a plain at thoe city of Tomah, the may see 2 3harp coutrast batwesn ths
(P2

tom:graphy to tha west and south ani that o the ~sa:3:.:.—*.t./l In tha former

diraction iz = volling country with clay so0il, moarly 211 cultivatad, whose

noarly leval ridze tens, eapned by the Oneota dolomlte, dlend in the dis-—-

tance into the somdblance of 2 nplaine Closer inmspacgtion shows, howavar,

that ne wmirt of thoe dolomite upland is traly = plain, but that 211 45

[

wall drzinad, Tha antire upland 13 thoroushly cut up hy branehing, stzon-
sidoed vallogs from 300 to 300 fest in denpth, the Yargest of which ars szvaeral
wmilas in widtn, Turning to the sast, on2 can s02 tha ires rlar escarp-

mont zlraady reforrad to, droppiny dowvn 500 feet or mor-e to the monotonocusly
lavel surfaecs of the Central Plain. The dose:nt is intwo steps, the

firat Jrom th2 ridge tops of ¢noota dolomite over the Jordan and Jt, Lavwronee
sandstonas to a narrow, rolling shoulder or bench underlain by Franconia
sandstonss and greensandsy the second over steewn slopes and loeally over
pracipitous cliffs of Dregbach sandstons to ths level surface of the Cen-
tral Plain. Tha Franconia banch,@r sassta  as it muy ba callad, is hare

4 to b miles wide and is cut by valleys 100 4o 200 feet in depth. The
ascarpoent which soparates it from tha (entral Plaln is stesepor than the
3lops or ¢liff which sgparates it fron the ridz2 tops of Oneota dolomite,
but they are much 3lills in plan, Lookiny farther eastward one sces ths
ispiatad castellated sandstone outlisra, 18ft behind in the ratrazt of

the oescarymnt, ani the vast flats of gtream and Jlake derposits siretehing
away &0 the terminal morains or the Uiscons in staze of slaciation on the

eastmﬁ than formwig. 2}

.




Roci Derrnces.  Turnin~ bacls asein Lo he wast, ono will son
that this coam2 rogiz torrace, or baneh, is roveitol in the widor walloys of

the eaosto, so thit the valleys may be described as doble (Rims. & and 4).
£ Ite Ilowrsnco rocik torroco and franconis rogiz torrmics are the
toro porsistent pg;aoira'_ﬁic features wivhin ths villeyz o7 tho revion. Theroe
ars in wlogos £ oor D minor stens in the Franconia terrace. Dho ldgiminoo vaE-
loy in the domh onxdenncl- g dounble or honchad, tho Ffronconiz torpacaes wnllic
orond uppeT shtlves, 28 17 2 omnrrower val 1o had boen Intraonehad bBelow the
of o brozdar ono (522 M. e Tha roc' te_._ce ant the cliffs in tho Soarts
anl Zomch cquadrs wiss or o Tootures due o wenthering of wnagmally resistzaotb
rocin. Thn s:;iiff—“ Iine sandstonas are coarsa-rrlinad and thiclk bedded, ths
Jordss holns c;:tartzlt‘c‘"'it t‘he to. Te ¢liffs owo thoir sxistoncs, howover,
to firm layoes cbove the soft sandstome:  thess flrzm layers are in the dif-
oA e
feront placos guerts o9, dolomite, and calearcous sandstonz.  Che torrace
redeine sondstonos z‘.ra‘ fine-mrained shaly ov calcoraous,. The St. LagrooDco
foraztior ic vary calearcous
Pegn, :
itz micacoous sandy shale bed at the bottom.  Zach a relatively

imrervicas oo

accaromont

and vallegs

“ning for the uandorlying 30ft rock. ke ctoeon

11
i

sarly all woodod.

ars nga

Zlgvationg.
altitude from 710 faot

Ssarta ouadrany

Tha area

above sez

of tha 3martz and Tomh guadransles ranges in

4

lavel shers the La Craosse River leavas ithe

zle to 1452 feet on the Cueats wnland ong half =ile west of
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Miteh»11 School south of Tomh. Pha Onoocta ridge tops descond from this
maximin $o an avaray: of 1240 feet In the southwestern mart ot the araa,
The La Orosss valley slopas fronm 820 feat at the azst to T10 feest at the
wagiern berder of the area, mha Xlckapoo vzllay descownds Ifrom 1200 Faet
nerth oi Horwallk to 1@ss than 900 fsat of 011 City. Lemornvair Zresk, nsar

o

Tomah in ths Comtral 2lain, huas on oTowvabtion of 900 fest above soa lavel.

{

3eiinf. Pho Iraneoanla torrages averae 100 to 200 feet in hizizht

above ths Soitral Plain, =nd the tops ot the Onecta rid=es ars 230 to 300
f29% highar, Tha averare dirforencs in olevation #from hill tops to ths

ad jacont vallay bettoms iz ovar 400 Joest. Many slopas execazd 25 degrass,
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In muny »lacas bold erata and nracinitou

3

give . picturssgus varisaty to the T adscaps. Cassic, Zhirmey,

"

Java, and Chicken Rocks are amony tha bettar mown of thess.

Drainaxe. The 3marta dnd Tomh gwadranzles 1is at thc%\.eafl‘-r:atcrs
ot tiarse 01 the mrineimal streans of woastern Visconsin, "ha Lz Crosse

River flows nearly duo tvest to the Missizsippi and drains mest of the arsa
(277 square miles}). South of the Ia Qresse btasin 21 sguars miles are drained
by Coon Creeir which rums southwesterly to the Misaissippi River. Tast of
fhass busins the Hiekapoo ve:r drains about 94 squars miles in the Tomzh
quadrainzlia. This strozm i3 2 tributary of the Wisconsin ver, flovinzg
into it at Jauzeki, not far above Prairis du Chisn. Appreximtaly 37
squara miles cf torritory near Tomah drain inte the Lemorme it Rivar, another
tributary of the 7iseonsin, which 1t Joins above Kilbourn. The small
romining portion of the area i3 dradned in rart directiy te the Misiissipnd
by Mermon Cresk and in mrrt to Black River throuth Fieminz Creek (1.2 squars
miles sach].

La Crosss River in fow places is a3z much as 100 feast 1in widtlh.



The disoharygo, neasurel a few miles west of the Smrta quadraniyle, varies
from & minimm of about 130 cubie feet yer second %o somathing 1ike twenty
timns that amount during exeeptional floods. (fiz. 5) Ths flosof tha

oy

streams has not Laagn mpasured. Tha strazms riziny anon tha Yimstons

-~ - - PR N 3 7 . ] 3 - -~ k]
uplacds wre mos3t mabjoct to floods, The streaxms whiclh risze In tha candy
. I . T e ey B D% . .
arnas e lartzly 4 Ly sweings.
“
13
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l_/ Wnitson, 4. Pe, 371b, V. Je wxtInmrewdld ) 7. J.r, 3011 Yrvoy of
La Crosse County, Visconsin, Wdsconsin acl. and ~a2t. Hizt. Sdrvey, udl. 40
noe 6772, 1914,

-

Pha gwadranz}as hava o contingntal climate with hot suwners, o0'd

(%}

winters, varliable weather, amd rainfz1l adegquats for azricultures. 7hs
nrevaziling winds ars from the south. The mean annual tomperature iz adout
460: for January the moan 1s about 150; for July it is a 1ittis mors than
70% Fahrenheit. Ths rmmimam range of tempiraturs is 147°, ranting from
104 2bovo to 43 Below zerd, ahronhalt, The sno-r:fall};emraliy covars the
arcund from Decombor to March, its total amount averagilng' 40 inches; the
total anmuzl procinitation (avaraze a.mﬁua.l rainfall} i3 2 14ttls mors than

30 inchea, ranzinz from 21 Inches in the dryest to 37 inches in the

wattest recorded ysar, The heavisst mini“all i3 in June, and nearly 70
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mar cent oo the annual rainfzll comes tebween ipril and Jeptaﬂhér, inglasive,
fallins fust before .and dariny the poeried of plant groath, Ths period

frao from IKillin» frosts i3 142 to 175 days,and this comtitutes the srow-
ing Qeason. In winter the soil freezes to a depth of 10 inchas to 2

faet. . Timgder storms are Traguant in swmmor, often with hall storms and

nigh winds, but dastructive storms ars rars.

-

Poa ¢limts varizas consideradly with altitudo, tha last Xil17 ing
freat in spriny at Viroguz, on fhe upland, boiny ssvaral dxga lator than
in the v2llaoys at West 3alen and La Jrosse. mhis is shewn dn the

seeommayiny tabtls, which Tives tomperaturs and rainizll at all resalar

U. 3. Teathar Iurezn Stations and stations ccecupisi by vo untary observars

_—

acant to the JImarta and Tomih quadransies, ineludin~ thosa (2] at La
Grossoe, in the Mississippi Valloy, anl Vest 3alem in ths wvalley of the

La Orosse Rver to the west, (b} 2t Virogua, on the uplandi, a few miles fo
the souwth, and (8} at Valley Juncticn, Mauston, and Mather in the Central

Plain to thas =2ast.

VE3STATIOR.
Tha natlive vemstation i3 closely rolated to tha 3011 and tovoz-
raphy. On the bettar so0ils and low slopes declduous tress predominate.
The princimil varietios are tlack, red, whlte, and bturr o:k, maple, elm,

hiskory, ani butternut. On rouzh and poor land Jack vina, serub and
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burr oaks preloninata topthir with s ms poplar, Horwuy and white nine,

On wat laniz wator Tirsh and willow ar2 the commonest theass, The country

was orizinally forestod mmuch mory heavily than nov,  Th: woods which rams

are nz2arly all on stsep slopes or arsas ol vary poor st il, as nowr the

Tart fanrs sast of gparta. Thh mo-chentatls timber hez leon rearly all

eiab bab amaell sns mills 5ti1) operate wnd supply rmch of the locw] dwmand
for 1u mbzr of low mrado. Among the smeliler rowth hezel brash i3 bhs

most peominomt shiruet., In saudy disfricts the aweat-form znd TWudborcey

RSN

Pomilation. Tha vomlatbtion of tho Jwartz and fomh 1:14.&111/;—7%

iz about 12,700,(ancodiny to ths censas cof Eﬁomhis nunber aboub
——
ome-Jourth 1live in citiss or villazes.  3narta has 4,466 and ?omh 3,257

=
I_l

Inhabitants. The villaT2 of Bungor Tuis 854 inhabitants, forwalk === 531,

— g

Jilton H19, =sl the other viilates ara 34111 amaller.
Tho proportion of foreim-Torn, as stated Yy the U. 3. Cansas,
{i/

aries from 13 nar cent %o ovar 30 per cant in different toemshing, it

o

is evidant to any obsarver, however, thut 2 very darze proportion of the
rural population is of foreizn sxtraction. In the tomahlps of Furns,
Portlund, Vashinzton, and Leon ths Norwssians aroe numarsus. Tlsewhars
Amaricans of Jerman dascent' pradominats,  Near Tomah thore 1z 3 7ime-
tazo Indlan sl hool which in 1914 h-used 1274 aAmprican Indians,

| Indusfries. Farminy i3 the loading iniustry' in the arsa.

Zizhty por cant ot the priwvate lands are used for fammsy Tifty per cent

of tha farm area is improved larmd. The principal coropz, arrangai in ordsr

of acreaze, are ozts, wvheat, hay, corn, barlsy, rye, potatoes, amd applas.

Of Blamebaid, M o ~
’;Mwwm rpwuﬁ o7 Jwi,#ﬁ;’(ﬁ\



Tha hilly toporraphy is better sulted to small zrain than to corm hacause
of thna excasslve so0il erosion resulting from cultivation of tha lattor.
Naar Sparta thors is consideravls track supdening wnd orowinzy of small
iraits; tht tnis is be)m"-g overslmdowed by dalrylng. Tharse are now 12
groamarias and chnsesa facteriss in the ares. Prar: are condeniariay it
aparta wnd at Sasiton, Lhe lzftar fast souath of the Syartz ouadransla,
Hmuiactwriny is not very Important, The bridm vorks ei tne
Chicazo, WMilmauime, and 3t. Paal Rallway at Toman is the Iaroest mano-

facturing estadl ishhent, "'el lin3s mchlnary “1‘6. condﬂno,‘g mil it are
[
mads at Spoarta, A i‘oma‘ rowary ab ;‘.,1“0?' nms tesn convartal into o
A
camnory. . wabkerpower is devalopad a2t Smrsa, Anwmelo, and ilton.
totzl of about 450 horss poer iz davelopsd., most of wiieh 1s usad
glactric lizns. 3mall mil?s aro fun by water mo-wr at parms, dparta,

Iaon and in Biv Craeik Vallsy.

Transportation.  3ituated =zt the narrowest mart of the Testarn

Upland, whore the divide betwean La (rosse vallay ani the Contral Plain
of Jisconain is sasy to mss, this area iz botter supplied with railvays
than most of the adjoinint rezion.

The min line of the Chiczzo, ¥ilwaul®@e, and 3t. Taul 3ail ay
masses throush Tomah and 3pzrta, crossiny hhe divide at Thnnel Jity Just
north ot tho Tomih quadranzle. Th: maximm zrade on this Yine is 0,66
p3r cont.  Branch:s oxtend northeasiward from Tomah and souwthward fron
3parta. Tha latter, the Virogqua Braneh, ascsnis to the dolomite upland
throuzh ¥ino Iiollow in the scutheastern cormer cof the an:rt:’. quadrangle
with a maximam grade of 2,51 psr cant.

The Chicago and Horth Jestern 7ailway hasg two 1linss. The southern
or 0ld 1ina mr3ses throush the headwaters of the Tickapoo Wasin. Two



dividos within tho arex arc crossed by tunnels. The maxiram oreads is
1427 par cont. 4 mw 1linz, 2e3i med miniy for froicht service, nirallsls
thue Chisao, Milvawme and St. Doyl Juilway from Tunnal Gty to Jmarta.

It s o maximim grads of 0.5 por cent 2zaztbound and 0.7 par cent wastbound.

Tho steep hilis and the larse zreas of sand within the cuszdranglos

rogult in woor nighwoyc. In)&‘. ddition, many of the roads wor: 2zl out dth
the ilsa of :.voidinf; division of £is1dz m! not with a viasw of sscuring sthe
bast rrades. ™is iz now bein; rameiizd in =T Q sxecapt in the viecinity

of Syparta, oliy 2 small parconbax: o7 the roads 2re surfaced al the time

alonyt the ridze south of Tomzh to

or the survay of the arsa. The h':s
Jparte vie Solas v.allay {outa 1), south of Zommh via Cittom fo 017 Qity

(Routs 107}, 7est o sparta on thz nurth

b

{Route 21}, zorth of Spartz and up Leon wallay to Jashton [Route 270,

alony the rid o thvoush Portland amd 133ddls Ridse {Jouts 33),and narth and
sp.ath throuth Toman (Rcute 12) kuve bedn inclulsd in tho Jtate Trunk

Hidhay system.

rederal :Milltary Reservatlon. The Spartz Tarmt Zanvg, & {fadsral

military rasorvation northeast of Sparta, wovers 14,127 acrss. It was

8

acouirad by tha . 5. Arcy In 1208 at 2 cost of zkout 3150,

340,000 were zpent for tamporary buildin and water supdly up to
1911. In 1917 additional woaolen buildiny for 2 1érge mumbar of artillery-
man wara built. Jater for 10,000 mm can bs supplied from artesian -ve2lls
at Gamp Robinsen and 2t twe other camp 3ites.

The resorvation has 170 differernt fested artillery ranmes from
1 to 5 milas in lencth; fts rifle ranvte has 180 butts, pits, and tarzets.

There ars 14 miles of ralilway sidetrack, sapadlc of leadinzy or unlozding

22,000 men and thoir equipmnt in 24 hours, 7ith extensions of the side-

G. Apnroximately
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tracxs 90,000 man couli be kemilad in 24 hours.

Darine 1917-18 the 3wmarta Target Yanve wes as2d extanalvaly for the

trainings of fiz

1d artillery units for thae Anmerican Ixpeditionary Forces.

Subsajusntly thn resorvation has bvesn wsed for the storas of sxplosivas,

Jducutional Institutions. In additicon te the maral and eity schools,

a2t 3perta, ths

a quartsr of a

Tomat yaadranislss have o 3tats dzhool for Jgmondant Childron
gounty ssat of Monros County. Thory iIs m Iwdian Sohool

mile northaast of tha ®omah ouidranila.



DESCAT DIV FTCLCT Y.,

ITAATITRAAREY.

Tha 2xpoisd rocis of the Jverta and Tomah nuadranglas are wholly
0f sedimentary orizin. Thay Include an oldor sroup of early Pil2ozoie
aza, coniiszting of noorly cempantad samdstores and gompact and firm dolomiteos,

22 yoantar animduaratal sroapn of Tua

v >

[
W
o]
5
3
g

araarmy e, ambracine wallioy z21)avium
ith its borderiny colluvium, dun2 sands, looss, and rosidual :eils.
Included in ths latter zroup ars leezl cccurranses of sonddomerates of
rrobably Goetagadus ame s Aar tha northsastern cornsr of tha Tommh

H

gnadrandoe ars daposits which worz prohatly laid down in Flaciazl Taks

Jisconsin.

Th3 axpozed thicimess of tie cldar zroup azwamates Wetweszn 700

and 800 foat. Tha thicimess of the younmr groun varizs on the upluinds from
75

z t9w inchas tn aboubl ¥B3 feet, It has o maxiwmam thickmaess eof aboat 150

fgot in tho vallays. Desp #ells prove that sthe sedlentary rocks extond

about 350 fext belo: the lowast zxposed strata.

Pour dafinitely recogmizable systoms aro ropre:acted in the
un:xpos3d and exposed strata of the two gquadrongles--pre-Samdbrian, Camirian,
Crdovician, and Tuzternsyy. A fifth 3ystertT&s regprasanted by gravaels and
gonzlomarates winsa stratizravhic pesition 1ies somevhar: betwesn the 3ilu
rian and the Tuzternary. Tsop wells which wometrats tho Paloozpic sediwnts
have shown that ths unexposad pra-Jambrian iz repra2sented by imcous and
mgtamorphic rocks, The G.wbrian strata are reforred to the 3t. Groixan,

tha uppormost series of that system, while the Ordoviclan strata wars depusited

during tho early portion of that period.
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20 3oquancs, manaral gharzeter, aini apmoximet: thicknass of
the exm3iad and unaxmesad form-lonz in tho Sparta and Qomeh guadranyles

are shovn wathically in tho accommunying co’umar sactione {fiz2. 7)
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P3~03IBRIAY FW0UP

Tha axposaros of pra-Cambrian rociis nsazost To Ihd Ipartaz ond
Pomah quuadranylos are in ths vicinlly of PBlael Rvsr ralls, ¢ity Point,
and Babeock, U to 25 mijaes Lo the norih, ani ot Hecodah, 77 milss <o tha

».mst.( U 3ithin thy gquadranyiss ths rogics of this systenm havo bhson rzaenad
5/

W 2/
in deon wolly 2t Poman , Sparis, €11 dity, oy, anl Punzor. Zuttines
1/ Stronz, Mp3as, Iaolozy of the Vississipri revion north oi ths

’.’.’iscOLSin Rivor, Yeclorgy oz ;1;(}01}3;1’1, v0le &, . 60, 1887,

&

2/ 1vid., p. 53-60C.

w

Irem ths DNomeh wsll za2lony hova 9an aveilahlio for exanminratione. he

indicate 2 Tranity or ~n2iss of mediwn textura with the mirzral cormmonants

congistin: of clear ard =milky «uartz, nink feldsyur, wnd whits mics, 72hs

top Porticn is of a zrsanish shuade which 1z »0351vly dus 50 ehloritization,

jphar m1is of vhich no racord could e oitainad ars ds2p 2nouth to strils
the nra2-Sambrian, 4lonz tna Prack iver b Blaelk Rivor Falls tha »ra-

Jambrian rogks conszist oi 11wt and dzriz colored zekdic gnsiss, coarsa-
' 3

rainad zrzy dlerlite, rins-orainad micz sehist, and iron formtion.

3/ Irvingz, R D., Rcloy of ¥iscomsin, vol. 2, v. 489, 1677.
395 also vol. %4, pn. 59-60, 1682, '

The pre-Canbrian rociks 1% {rom 800 to 1,000 faot wolow the
sumait lzvels o: the unland of ths tw gquadranylas, They were .reached in

the Tomah woll at 453 feat bslow the surface {527 fest above soa laval}, in

the 0il1 City woell at 490 feot telos the surface (410 feet atove sea lovel},
in the Sparta well at 365 feet (425 feet abova sea leval), in tha Pangor

wall at 375 feet (365 feet above sea level}, and possibly at 300 feet in



NeGoy well (585 faet 2bovo asea level).
Such data .3 ars avallaYle indicats that the surfaec: of tha
pre=Jambiian is essantially that of an irpsawlar »1ain slopinz te the
south and west at tha rate of about sizht st =2r mile. 5o far a3 thoe

tw0o guadranilas arse concernad the facts are nct sufficiant to war-uint thiz

conclusion, but dats dearived frowm walls in many othar narits of 7iseonsin

‘J)

towther ith tha surface of the pre-Cambrilan Ifrom whiish tha sadimant
have bamm ramovad tut 2 rolabtively short 31 4 rendsr the conclusion reason-
ably certain. This surfacz was developed by dzop 2rosien. This is rovan

1gr the textura of th doan-32ah3l 4 mooas :—‘.:-‘_L}}::-:t:;-nornh ~ocpoln vrish yndsre

323733593 that in prae-Canmbrian time a mcountaineus resion onca existad over
ths Jps-ta-Temb rezion, an inderrenca supportad by tha ogcurrance eolsaewhors
in th2 siate of rosiduzls on ths pra~fanbrian plain, of which soms proloct

throash the sadinsntarr rocks, whils ofl ;.,_m}:.:re mown fron 2113,

PATSCLOIC GZR0UP.

Pa

CAMETRIAN 3YSRa

-

angrul Statomant, The rocis wihlek cverlis the marisd pra-

3,

Cambrilan veneplain ars inosn from sxposuras to thz north of this district
to ba of Uppoer Gambrizan or 3t. Croixan aze.  The unexposed Cambrian strata
arn sandstines with ralatively shin "tr t2 of red, 3recn, anmi blus shzle.

| byutren 1

On tha outerop to the north they havs 1ee*ﬂi'ei-&ed7\ +5 into the ¥t. Simon
sardatona and ths Zau Clalre shaley sandstons. Thamaa r informtion

available {rom wall recerds within tie guadranzlo doss not pormit Lho 9xaoct

discrinination o thess formtiona,

l/ Walcott, C. D., Cambrian poloxy and piloontolozy: Swmithso ian
tis30. J011., vol. 57, Wo. 13, pe 354, 1914, Ulirich, 3. 0., Darsonal communi-
cations,



telatlons of tha Jambrian formixbtions to th 3 ppre-~fambrian. Tha

sandstones wid othar Camurian strat. ol “Aich the Deastach Jorms th2 appar
unit ~ost udceniormatly oo ths srods | surducs of vha pr2-Cambrian., This

quadransles, but <h2 shord
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gy in tho rallz fron woorly consollid . tes 3xas Lo commact cryblallines

raarly woves tho uncoslornity. xnosares outslae the smedrondes shov

s

tost In oy placas the dombrian rosts gitrer on resluwal mierial derivad
from thz pre-Camabrian or directly om the erystuellines. Thers 13 saae

disgTrogment 23 t0 fhe tine o davalovmant of $his residuwdd matorial,

Irviny ceniiderinyg it to hove basu dovalongt sinea the Comvrion vas

l/ Irvin?, s Dey 7a0lin 1n ¥isconsin, Viscowsin iead. S¢i., 7
vol. 3, Pp. 13-17, 1376, Foc” oy of Central Viaconsin, Jeolewy oF Yiscons
vole 2, D 488, 1877,

2
dawnositad, hils T2idmn thoazht it to huve bpesn formeld antscadant %o

2/ veidmun, 3., je0loyy of north contral Wiseomain, Visconsin
3901, and iiat. Hist. 3arvey, Bull. 16, p. 359, 1907,

the overlyin: Canbrian,
Thic::ass., Tho thiecimass ot the unsxpossd Cambrian i.‘:/.lh(;‘lt
/
350 feat as daterminsd from well raccods only ons of which, that at Tomh

{389 D. } has heen v@rifisd from sammplsess o ths cuttings. On ths

2 bas2 of the Jau JMaire, £l thorafora th2 tom of

—_

Tenlo tical sectlions t:
Mt. 3imon has veoar assumeu o lin at “he bottom of tha shnlas shich ogeur
trom 50 to 150 fset zbove the pre-Cambrian, 4 thickness of 200 foet nas

baen tent.tively assiznsd te tha Suu Claire shaloy sandstonss, thalr



o
23

had somae of B arizl ,.. praverad !
an: 3d in the tlactic T2 Ltop one . . . IV as
in i B! | iy omasth Lriwme
strata consis dominantly of cuerta sands of fira Lo -~odiwn =zrain, and hite,
oray, and yello.s colors, e oreeo ol of thr oelty tast Tl o2t Smarta,
atillad in 1921 iz tha bast svailalle, Lat sheos only the strat. khrove the
lo@sr Tau Sialey shataa, The raein dovn b0 i1 feet deopth 1o orolaily
Drashach,
4
Tacorl of ity rast wAlT, S-arta, Yis,
4/ meord Irom osapples proesentaed Wy Sharles iricikson, 3unt. CF

Jatarzorid, axominad by F.o 7. Thaaites,

Hee %, H. 2. 4. Sec. 13, 7. 17 Nay Re 4 W “lavation about 855,

4.
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tnicimess  Depth

Surfacos 3011 4+ s%e 4 o 2 - ¢ 8 4 4 9 s 8 e a e 2 s ¢ B 5
Sandstona, fine to modlum, sozt, white o = « « + « » 435 41
Jandstens; fine to medium, lizht ye;low s s s« » o s+ 1% 55
Bandstons, fing to maedium, lizht yellow o ¢ o ¢ o » o B 60
Jandstone, fine 0 edium, 1itht yellowish zray « « « 14 74
3andstons, Tine to madiam, white 13 a7
Sandstone, fim to medium, lizht yellowish zray . » « 22 109
Jardatone, medium, 11t ¥21107 « o « « 2 s « o o o 0 5 114
dandston2, fins to medium, lisht yollowish zray o .« o 25 139
sandstone, Jine, 1iht yellowish groy, czlozreous o o0 03 147
3andstone, fins to sodium, 1izht yellowlish gray o o o 17 159
sandstone, {inc to medium, white with streals of blua

=Y S 163
3andistona, very fine to medham, yollowish gray und

) 5 1 165
Jandstomne, fina, ITAT + s s o v s o o s s e a2 s 2 . & 149
Sandstona, very fine o coursc, whilts, 3lizhtly eal-

QATO0USe & » + 2 o % o o s 3 & » ¢ o ¢ o s & o » 32 201
Jandstons, exceedinyly fine to medium, lisht gray, slimtly

c-lcaroous with seme Wlue shala o o o o v < . s 13 214
3andstons, very {ins to cozrse, li-ht oray sith some

plus shala. 8 220

4 few samples are avaiialles from tha .bandoned well 4t the
tomzh city park ;mdj; combininz the sxamimition of thesze with the log
: 5

mablished Ty Stronz the followinz section has been ™mz2de.

_5_/ 3trony, Moses, Jeclogy ot thoe Nississippi region north of the
Wisconsin River, Feologzgy of isconain, vol. 4, p. 60, 1882.




Loz of Tomzh City Park “all.

(7ell 482 feet dasp, curb at elevaz lon of 982 feat abova 3sa loval,)
Tnickness Devth

5, 3011 and elay, mobably terrace wravel

£

and sand. 25 25

4. 3andstonz, gray to yellowish, fin: to
COoaT3a, Sammlas incomplcota, tut no shaloe renorted,
coarsest layers 220 to 320 fest 392 417

Se 3andstona, brick-red, wmedium to coarse

2+ Rcoi looomposed red mand sreenish, pos.
sitly residium from crystallines, bub the mtorial my
Lo .riosa,. 17 470
jrraite, pinkisn, or gronits mmeiss, 22 492

The uprer shalay <ons of th2 3au (lairs which 15 axposed af
Imshonoe is found in wells thooushout ths westarn and scuthern marts of
the cuzdranvles bug s2am3 to te rewrssentsl Ty fins grained sanistonss in
the vicinity of Smarta. Jtatermonts of well drillears with rogard to tho

lowar shalzs are contradictory. Tna fullest Information was zathared by

&

Ra 3. Johns in 1899, —'ﬁg foud that $hare zre two layers of shale af

§/ Johns, R. B., Physlography and meology of th2 La Grosse iver
valley, Unpall ished thesis, Univarsity of Viseomsin, 1900.

Sparta. 0f thase ithz upper 1liss at a depth ef abdut 250 faet balox ths

e

surfuacs 2t the clty and the lowée:r at 3U5 to 310 fest. The uppsr is red
ani rlus and the lower 1s bluck.  Ph2re arz sore 3hals layers betwszn the
twe main beds, both of which vary much in thickness. Infcrmation collectod
hy tho writers, however, indicated that thare are shales :3.1;7 lesser depths,
a fagt conrirmsd by the samplss from the bost wall ¢ited atove.

The character of the rock below the 300 foot level at Sparta 1s



initely Imovm. Jrom i stetomont of Jrilicrs thet thio wmtor from
th2t horison is very forru~inous iy andoars orobabls thet th strata consist

stora and shila such as ic axmoesad near 3lack RUvwer Mlls north

OCIS EI203TD

3t. Croizan Sexrias.
Gemeral oserivtion. The exnosod Carmbrinn strain zre doninontly
Sonar, Duat thin, usunlly s and dolomitic Dands ond lensses are Oroe
gout. Ty Domr oortion ol tho amased airota congists lupools of

R % e —_— S LI by A ~ 9. . - T IN? i . an o
thosa 27 tho Trlovieinn, sines in oo ingos noar th ton of tho formar and

ggrionly onn or

sondstone which ora ovoerlzin by

¥

hhe somavwhet nessive cmnet Cneotn éolomites of the Ordovicis
Fiveo Cardri n Tormntlorns ars exposed in thoe Tomsh and Sparta quad-
rangles. In ascendine order thesoe art the fhn Cloire shaly sandstone, the

A

Dresbach sandstono, the Franconi. glauconitic and shaly sandstones, the St.

[ %3

Tawroncaaindstone gand the Jordan sandstone. It is possible that a fifth
Carbrian Tormmratlion is nresent sincs at the ton of the strat: which certainly
bolong ta the Jordan foimmtion thore ars a3 fow feet of sandstone which ro-
samble ths Madison sandstone of soathern Tigconsine Farthor to the northwest

1/
in the vieinity of Isu Claire Ulrich has difforsntiated two othsr formations

1/ Ulrich, 2. O., in 7 lcott, O. D., Cambri-n geoloy ant nalzomtolony,
Smithzonizn Hises. Coll. 57, ». 34, 1914,



27.

bumonth the Ireghagh ol whiich tho basni has beon cail
stong ool thiz wowds the oa Ciairs shole. e of
tho Soarta and fomvh quadrantlos, oo more th.an 40 fest of vthe Iittar ars
ozmosel in the haniis of the Crosae River at VWest Szlom only o Jow wilss to
the wost.

otk vovy and currsnt rimpliss ant an sbundanca of cross-
vtk Doresein ud to DO foet in lonnt ore oot in omany horizes.  d erieis
apa oresont in tho Droshach, Sranconin and St —ovroneo

Tzonnt Tor locnl oceourrTangos tho sandsitonns
tions arn poeorly comentel. Lomt bodo crmmdls om it emmocume oul in munor-
oun wlaees thn smhosed roein oo 1ittlo moro rosisiazncs thon dogo o hoap of

to whelh it

mrhor ol ~lzces
orplanctlion ol fhe aboones of concalidat on has rat boon cdvomeasd. Consollda-
tion mmy b wodnecd by oreascure, recrvstnllization ol tho congtituents. o a
comantagion timouth niorial d2oositol by mtar. Thapn ctrnbs uvs 1ot baoh
subjoctsl 5o aroganrac off thozs arising from tho weicshit of the overlying
ctrata oand thest oressuros crohably Lovs nover bhzen oraat anouth Lo ba 2ffactive
and the minsr .l constitucnss of tha sindstones do not readily recryst liize in
tho absznes of heaunt. In thoss vacoeets there ic nothing stramme in the absonce
of congolidation, but it is semewhnt mors difficult to understand why comoniztion
has not occurred genorally, as it is Immm o hove done locaily, T¥033 i%iﬂ?
stonas arg 2% oresont Jillad with wete which earried o groat deal of coleiun ani
marmasium earbomtes in solutiom and it is probable thnt such has g "ite gonaralily
beor thae ¢ase since thelr deposition. That o carbouctz cament iz widely orssant

holowr th? zone of weatharin~ 1n shotm by samnlss

Dresbach formation is guite genorally and othar

carbosate even far below the belt of weathering.

fram deep drii: holos, but ths

ions locally devoid of

formnt



e 2o LT ki B JEETS. I P T WAV, U S,
“ha shicimess o0 tho Individon: Joambrion

mreaatod, hes bom daterninod in many nlieas.  The thickoss o the Zresbach

nd tio forretions wolch undsrlis it to tho wo-Cambrian Tloor has beon detor-

mrinod only “n $hoass -lacaes whora dooy wells have rozehod $th.t Jloor. Thoso

wolls show 2 varictlon from 515 foet at Swrta to 590 leet ot Gil City. T

[ S S <A — EN Tr BRI R D M - a3 1, 4.7 - ey ] e B T eny e B S T
imgorval from tho hage of tha Frarponic to the spmait ol e Jarbring toicliog
Ben i R N I o T s L IurC R T, I - T e Aemmy emen ] X T - n AT s oo -
Joom 25D Jeet moar sorwrlx fto D07 Tagt near Dolving and ia Iasg thinn 270 oot

- PENR EEN AR - LR P L T
ovar moat ol tha it is loogt pRoti
- —-—m T3 e e - P N = b i S B e L L L A s oy e TR
~lont a4 i omtondin ot aorthoast ood gaathorest in tho viciniss and

e east borzder of thoe Temch guadransle.

s vorintion ia fhilcmaess 0 —LITRETeD

(TTAER S NN RL L Y

. Lhmy vy B w
Jordan formition g owriich,
- . 4 AT B I I N 2o A *
ness.over most of the Jistrict, =il 4o

80 feet voar Uorwall. The wlaces of grontost thiciooioss may reowos:mt logost of
weary -~ - S 5 - i - 3 5 - A ey 3 4
ramirmn accwmistion or nlacas of loss oroslon in the »wro-Unescse crosion inter-
val. Tha total thiegkmass of 7o Jombrion strat. iz cbout 900 Toni.

o wiich mry bo rellcrod

. -
..;49- - Lt

Joneral Ctatomoent.

to tha Zaa Josirs formtion as definod f Ulrich is imonry within $he o
covered by the Sports and Tomah quadrangles. ™is 1s in the bed of Ia Jrosse

az-oseda for feat of h v“-hedclec,., whitz and rollow,
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nd md oraciked sandstone with nertings of prasuish
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modium grained, rin:

rray chrlo. This exposure is aparozimmtely 300 feot below the tov of the
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Jresbhbac

Conoral Statonant. “he strata of

h2 Drashach formniion unlior-

amner strata form coalesciny

cliffe. oosuras of thoss anher

e PN ~ . - -
SLLDOTN LT IRLCTOVS.

Thicimoga, an arnsad thicinoss of hout
270 Zeat, tul 2t 0 olnez ig this thicimass showe in 2 slingls cection,
sithoush noar 3myvor . muder of ovorleoning sactiono amposs zbout 2730
TBoL. o tho dargost conbtimous saction is ot at

= ey - b ] .3 £ & N
mrestern Ao irond {just orf ¢

et

M -~ ~oan ™ 5. z Y e A, B gy 4= 2
mracter of the Drasbhach Formotion. Tho Droghoceh Tormation
taa e PR— s L Fa T . . oy
iz almost wiholls connos ol ¢ T renics aro well
- k3 A 2 < - - P 3. LaT e Lt - oy ] 4= .y e = ] B Eal
rounied in oot layops whilsz in othors thoy cro aults anmiinre  Jome of

re=d AT T - ] T Fal s ey A 4 et H b b .

with that Fuich ono I y modorn sunds of nolinn orinine “Jho averans
EL T KN ) I 3 27~ = P 2 = sl T,
Tron oa-fifth to throo-Tifths of o aillioter.  In

assortoent is excellort, but lmmny of tho boads thore is car

sidernablo micgine~, dinmeters verring from ons-fortioth to one~fourth mille-
motor with o fou grains roaching even lorger dimomsions (sce Jig. 9.

Intarnaddod moro or less throu~hout thr sxosad sandstonss arye thin lontl-

culzr lamime of greom sandy shxle, the moximom thickmesss of whilch is



Tha colors or tho Drashach sandadt-nos vary from whits Lo yo2llow
atxl locally some lgj;ﬂrs arg brown to rad. 3om2 exDosieg ard chars.cturizlsd
by "iren roelst, or $ands dementad ly srovm iron oxide. Thoss &0 not
zpp2ar to ha ch._.*wr'tari tic of any horizon znd a parently are ths result
oy ~matharianz,

Tha camantation of the sandstonss i3 vory poor ard in many piaces
tha rocit i3 guarrliad {fop sand. Sasd }gwdeninj is loezlly dsvzlomd. The
21ifrs bullt on this formaticn ara w3norally not dus to resisztanca of
strata within the foemation, but teo thz mrota2ciion Tiven ty ths basz]l laiyars
o thz ovari—iny foration,

Tho stratifioation iz zenerzlly lonticwar with the bads varyins
in thdecim@ss from.biut twn inghas to more than riva Toaf,. 7ith one
execoption it 1123 not bam mossidvle Lo roco wizs bads hayond tne 1imits of
an 2xpobsura,. The exseption 13 ths woup of Teds a2t thy top =hiich ars

parforatod by tho varstical and hordsmmial tubes sapposad to have begen mds

I

by worms. T oaanist vox e menarally eress-lamincted writh the directions
of fmelinatlion sidely variint, bab thers apnears o ba a wrelominanc? in a
atinrly dirvachtion, oh3 forasa2ts aro for tne most mart short, B to 6 rast
bainy tho average maximmm: bub in an cublisr on th: south edge of tho villaze
of Rockland tihers are Ioresgats with longths of 50 feet and scme of the In-
clinzd bels are tlemsalves gross-lanimated. ths lonz foresets ars inctinsd
t= the sasy ot anslos of 15 o 27 derees. In the same ouslioer is other
¢ross-lamination with inel ination in other ditections .' Crogs-lamination wlth
tho gharacteristics Isvelopad by winl deposition eegurs at sevsral loca” ities.
Mad cracks oocur Just cast of Rockland In 3 horizon abeout 100 feet

below tho top of ths Dresdach. Farther northwest,in ths: exposures of the

Jau Claire shales, mud coracks ard extromaly common and thay prolwbly would be



aqually so im the “rastach did not the gharaeter of the sanic uito
roner2l ly preclude thair devel otment.

The sacticns «hich follow show in detiil the charactcr ui the
Dresbach formation, The Helvina sacti n f’ls thou~ht %0 show str.ta which

ars 1 1ittla hither thwn the unper bed o the Tunnel City section.

doctinn as Tuonal Qity (in G. & H. /. Ry. cut east of tumnsl.)

3. Franconia {ormetion,

8. 3Jandstora, madium to ecoarsa '»;-re.iﬁ, vortical worm holes abundant.
The rraing are mizod, varyins from about cns-twazntlesh to one hall millameter
inliumetas. 1 fort.

7. 3 .mistony, ~wreanish yollow, welthers inteo sand nodules up

to one-half dnch in ditmeter, Trains well sortad, angalar, about onz-stoenth

millamoter in dlsmgter for maxiium, dors porforated, contalns fratmonts of
Atromass brachiopods. 1.2 faeg
6s 3andstons, similar to that of “ons 8. 1 foot
5. Sandstona, si 1lar to that 9% zoune T. 1 foot

4. 3andstors, Vhita and yollow, in 4 to 6 inck beds, rock poorly
conants, thiz lontiemlar laminge of oresn sundy shale ars smmrszsly pressnt,
qanerally lass than a osntimstor thick. The assortrent 1 senarally good,
sands ¢f mwdium grain, Yormholes ars nresont, Tt are not conspleuous.

256.9 feat.

3. "Irpn stonet, medium t0 coarss sanmds ceminted by brosn iron
oxicie. Tha resistanca of this layer determines a smaill shelf which 1s
comaplouuus a3 it supporis considerable vegetation, 1 to 2 Teet.

2. Sandstons, white 1O g:‘:iy, medium zrain, loeally stained by ironm



32,
oxide, peorly anl obzcuraly badded. The sand wraidns aro well coundad
and pollshed, one-Tifth to ons~halr millemeter in diameter. Joume layars
have saort foreset cross-lamination with northwosterly irelination. Thin
lenticul .ir laminag of gresn sandy shals occcur throuthout. 30 feat.

1. 3andstong, yellon,medium to ooarse zralin, loe.lly iron

stainad, wenarally friallsa, T beds, the uprer 3 fest thicl, the lowar
with ths buaso concaalod. - Lontlcunlar lamlnas ¢f green zandy shale presont

throcuzhout. Basa av 2lavation of 1053 feet. 8 feat axposad,

Jaoetion at Holving {about 7 milas M. 3. of Velvine noar sgheol

house, 300, 5, T, 15 Weg 1e 3 Va

14 ¥Froncconia Jormation.
13, sandstona, yellow, medium (0 coarse z2rain, roundsd arains,
gross-jaminated, porforateld by Scelibhes tubes,. 4.5 facst

12. Sandstone, oray with yellow patchzs, Tine tc medium grain,

mains an1lar. 1.5 faet
11, Jandatune, liks that of zone 15. 1.2 feot

10. 3andstore, lik: that ot zoms 12, 0.2 faet

9. Sandstonae, 1ike thar o zZona 13. 0.8 faot

8, Sandstonz, like that of aoms 12. 0.2 faet

7. Sandstons, 13k thit of zono 13. , 0.5 roat

S+ Sandstona, zray with yol low mitcehss, medium graln,

grains mora or less rounlod. 0.3 fest
5. Sandstona, like that of zoue 13. 1 foout
4+ Sandstone,llke that of zome 12. 0«5 Toat

3. 3andstone, 1ike that of zone 13, cross-laminated
with northerly inclination, foresats short. 0.8 faat

2., 3andstons, grzy, mediam to coarse graln, cross-
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lamimated, 1.3 fast
1, 3amistons, zray, modium to coarss grain, horizntally

laminmated, Appears as on: bed, but is dividsd intc 4 to 18 inch

wnits by 1 tc 2 inch bands of yollow and brownish sandatons. 11 feot,

rossils. Ths uppermost bads of the Dresbuch formtion are

e

charazotorised by vortlicsl tubes which vary in diametor from 5 to B

millemataerss These ars gonarally known as 3Jcolithass and they ars
thouzht £0 havoe been muds by marins worms. In the 17is1d the beds con-
baining these tabes wre wwnspally awvon as .5 “rvormstones". 16231y
z330cizted with thy highest bed of the "vormdtonsa” are fragminmts of
Atremie brachionods. It is po3:ibla this bod shoxid bs refarrsi %o

the Fruineonia, Wo fossiis havs beem seen in tha lowsr sxposad stsata.

ot
g
&

¥o3311s have boesn coilacted in the Drasbach at Hew Liabon where
sons ist of trzcks,. The track horlzen is aboat 200 fsat balow th» ton
of tha formtion. Ths tr2es are of two varisties: ong small, the othar

larza. Roth gonsict of straplike immressions bounded by each side by 2

ridge wnd erossad by wavy ridses and impressicns, the relief In the
smallers averazing zbout 5 millematers with the transvarse rid=es abour
25 miliemstors from cacn other. This track is from 5 to 735 caentimeters
wide. Tha “arger form has = width ot from 10 to 12.5 cantimaters wrids
and its details zi corfaspondin—gly iaraer. Profaessor Chambarlin has
doseribtsd the former umder the name of Climatiechnites younzi ani teo tho

1/

latter he zavo the namg of §, Fosterl.

; _‘.L/ Chamberlin, 7. Q0+, 390l07 of Wizconsin, vol. 1, p. 132, 1883.
Todd, -J. 2., Dasoription of soms fossic trasks from the Potsdam sandstona)
13V 86ad. Sei. Arts and Letters, 2oies., vols 5, pp. 276-281, 1882,

It has been co'njectured that thesae mrldn.g-s' were mde by a

crustacean or 2 wWorm. If this be correct, thero rmst havs bheen quite



largs animals at that timz, hut no oxmanisms have been

Cambrian stratz or Jiscomsin or adjucont states whiich eould have mada
thesz mrkings. It is pessivl: thot they may be imprassions of tna

—[f\IJi/*'f J%
Ha33) aloae.

Coniiticns cr Crizin ol thz Droshach FPorm.tion. Tho Tresbach
sansstoans sh Ty Lhe ercsi-laminations, ripplc maris and the wmid cracks
that thay were mschanically demositad in extrmmely shullow water. Tha
cleunnmisa of bhe sands and the rouadn cf tha Trains show vnrolonged
washing, lon: transnoriztion, nd matarity of dascay. Mhay were mostly
daposinal by watzr and 56 Is -essitle thet 217 of them 7ara Jc deposiged.
Daposition by wind rmy have way>! o part. Tha gonaral absencoe of fossils
does not lead fo tha zonsrul asnelasion thatihe wabsrs wers nov murins as
it is mowm that drifting ands offor 215822 inducemsnt for colonization
by =meing oryanisms vhilse angy s3holls wWhich mizht have hoen int-oedaged into
tha sands wodd hava baen in an fnwiromnent mess favorabl: for thsir being
granl to powdar and for thais solublon wfiasr Turinl 11 thoy escapsd such
grinding. Tha varicus charactaristiss weull appear to b2 bost exnlained
on the asamntion that tha sedi-ents were deowsitsd on broad tidal {lats.

¥rangmia Forretion.

genoral statement. Over consideralle arzas of tho northern

halves of the vwo quadranyles tho rocws the Jrancni. 17

e

mo3% o7 ths dividsa, Throu shout th3 southern halves ths

aras expoid only onm the 3lopes, the tops or the hills
higher strata.

rock.

It is posaible to divide the Frauconla formatitn

F

rmation form

ronceniz stirata

“eing ecrowned with

AXpo3ures are nct 6oTmMOn beeause o the woalmass o1 the

Into Tive memtors
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which in ascending seguence are as follows: (a) basal sandstone ang over-
lying calcareous layor, [b) micaceous shule, (¢] lower graensand, {d)
yellow saidstone and (e} upper greensand.

Rgkations to the Dresbach Formztion. The strata of ‘the

Franconia and the Dresbach appear to ve parallel, but the vraesence on the
top of the lztter of what msy be smill ercosiom channsls and the fact that
in some mlizces the busal layer of the Tranconia rests un 2 "wormstone"
angd at others on one of the fine;xgrained. yeilow spobtted sandsiones,
coupled With the further fact that in sgie exposures thers are many
"Wormstunes! and in others few, ausgests that the contact may be one of
disconformity and that betwe . n the times of deposition of the Dresbach
and the “ronceonla there mgy have been ergsion of the former.
“hickness. The Frunconic Tormation varies in thicimess fronm

feet near the head of Fish Creek Valliey to 160 feet st Tunnel Tity.

(3]
e
<

The viristior in thickness appears to be referable Lo thres causes.

the Dresbach mey reve had a livtlereliel whick would have

&
Ty

i, ey surface

LI -

r thiciiness over the hollows.  There were guite Iively

(0]

led to a gres

inequalit es in deposition such &s appear to be charzcteristic of shallow

L
water and the upper surface of the Franconia was erodad before the

if ¥indle, . M., Inequzlities of Sedimentation, Jour. Geolo:sy,

ey

vol. 27, pp. 339-366, 1919.

deposition of the overiying St. lLawrence strata znd this erosion is quite
likely to have been differential.

Character of the Pranconisz Pormation. The seliments composing

the Franconia pPromation show great 1i:ter:l varistion and as a whole are of
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Tiner rain than are those of the ireshach tfig. 10}, Some heds contain
wonsiderable proportions of csleite and dolomite and twe members Lave o
high sleuconitic content. Yery iittle arzilliaceous mterial is nresent,
although some of the fine grained sardstones igenerally go by the name of
shale.
The beddin: of the fine-grained sandstores ig guive resular, but

that 07 the greensand members is extremely lerticulsy. Tivple mark of

'

oth the vuve and curreni type occurs throughout. Cross-laninstion is
; promingnt in the reemsund members, the foresets are rarely

crezter than two fest in length and most 07 them are & iout & leas. “he

[ .y
(=]
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o
o0
@
o~

l4>3
-

coerse sandstone at the base bas cross-lamingtion with steep
s00e 9F which arc as long as 6 foet. The Toresets tirou.hout the forma-
tion appear to vary in direction of inclination throush 1l neints of the
CoOmpass.,

About 26 feet above the bassz of the lower Sreernsand menber there

. /
is &t leust one and there may bo severnl mad crackﬂl&ye . Dhese OV

veen found throughout the northern half of each cuadranle, an ares of {ron
150 to 200 square miles.  Since tho cracke hove begrn observed in the
lower sreensand only in artificiel exvosures, mostly guzrries and railrozd -

cuts, which, so far as the lower greenssud is concerned, are cornfined to the

probable that the mmd cacks

15

northern helves of ths two cuadramgles, it i
extend over a greater area than that given above.

mhe detsil of each member iz as follows:

{a} Basal sandstone and overlying calcareous layer. The basal
sandstone "as irregular bedding snd is invariably cross-laminated. The
foresets vary greatly in inclination and direction and not uncemmenly reazch
lengths as great as 6 feet. Tre colqr of the rock is commonly some shide

of brown, dui veries to gray and locelly it 1s green due to the pressnce



597,

of ilaucconita. The gralns vary in aiameter from aoout one—tenth 1o three-
feurths millencters with the greater number wcppearing to fall around one-
fourth milliweter. Most o7 the graius aupear to be subangulur. “he

glauconite grains which are locally present have smooth votryoidal surfuces

which could nardly have been developed by rolling, They are generally
i

=1ightly larger for the average than are the cuartz groins, Goldman's

;j Goldm=n, i, T., Litholegic subsurface correlation in the "3Bend
series? of north central Texas, U. &. Geol. Jurvey, Prof. Popesr 129, p. 4,

obssrvation relating to the charscte. 0f slauconits zbove an unconformity

+

ars to annly to thies oecurrence in that the grains of slzuconite in this

ey

{0 show more detszil of surface thern do those in the

ipver merber o

iizher members. mhe differences, hovever, ore not merked. The thic ness

[}

0f this basal sandstone varies from 1 tc 6 feet, but is commonly =bout

Ti:ils sandstone locally contaeins many fosslls. rra:ments of
trilcbives are thoee most common and with them are generally associsted
frarments of linguleid and oboiuid brachiogpods. “ost of the material 1is
¢ifficuitly indentifiable and 211 of it underwsnt considerable transnporta-
tion before finnl deposition. r the vicinity ov Coles Pezk and about the
mouth of Purmer's Valley tLis luyer is simply crowded with trilobite impres-
sices.

The calecareous lsyer 1s compused 0f c¢lear quartz sznds in 2 matrix
of graoy, pinkish, or yellowish cslcite, the latter varyinzg from very finely
divided up to crystals o three-fourths millimeoters dis wster. localiy
calcits makes Lhe whole o the bed.

Zlmuconite is invariably present Lo o maximum of about 16 ver cent.

[ A
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The dimmeters of the glauwconife srains are generally one~fourth milli-
meter or less, but & few grains have diameters up to cpe-nulf of a milli-
meter ant rare grains of ellipsoldul shape huve the lonsest diamesiers gs

sreat as three-fourths of a millimeter. Phe olouconite rains have

(e

amocth, shining botryoidal surfaces except 1n such of them as have con-
cave depressions arising from the pressure of grains of guartz. Tothing
which dould be related te the shane of a foraminiferal shell has been
recognizad. The calecareous layer is guite commonly short foreset lamincted.

Its thickuness varies Trom tolal absence tga neximum ofabout & feet.
\ i

The rzsiztrnce 07 Uie calcarsous lsyer leads to its occurrernce
TP L Vit B Tl Hoek)

s oo anverins 0F the Dresbach cliffs. It is a fact of interest thot

A
bvluneberries appear to thrive over rocks of this zene anc, 1T gernerclly
wantins in & locality, they muy com.only be found Jjust zbove the top of
the Dresbach.

Tha ecolcareous luyer usually carriss fossils woich sre mostly
vraciicnadés. 4 fors common locally iIs u small oboloid~like brachie od.
. S
Billinssella Uoloradcunsij%igg Ticellomus politus occur rarely. arilio-

bites are noit commorn.
The descending section which follows Sec. 2, © L7 ¥., R D W

is an average one.

Jectlon in Town of Burns, SW4, SELX, Sec. 2, T. 17K, E. 5 W.

2« Jandstcne, brownish yellow, guartz sand greins in & matrix
of yellowish and brownish pink caleite and glauconite--the calcareous
layer. Jontzins small oboleid-liie brachlopods and fragments of tri-

lobites, 1.5 feet.



2+ Sundstene, irregulerly bedded, light brown to caramel

colared-=-the basal sandstone of the Franconia. Contains fragments of

rilobites. 3 feet.
1. sandstone, yellow, iriable {Dresbezch). G.5 feet.
(t) ricaceous shale. This member, comuonly called shzle,

consists of fine zrairned micuceous sundstones. Clayey mater:al occours
in occasional thin partings, Gelors vary from gruay to yellow.  The
beds aec horizontal lsminated, c¢ross-laminastion is not common znd smsll
soyrmetricsl ripple mark is zbundant in some beds. FPucpidasl muriings
are oburdsnt.

Possils are common in this menber. Thése are chiefly frsgments

of trilovites znd smll oboloid brachiopods. Towerd the top is o bed

r
o
e 1
-
53
P
o™
;
-
-
£

contuining many seyments of the stems of either = c¢ystid or
the posusible cxception of gee of the vrachiosods, all of the fossils
uppear L0 have undersone concluerzble trgusportation before their finel
deposition.

Ime tu the rather genesrul concealment of the upper portion of
_this member, its thickness has nét been determined in many places. The
best exposure is &t Tunnel City whore thers are 14 feet. In ssctiion 12

Ta

ofﬂtown of Burns (7. 17 ¥., E 5 W) the thicknees is 16.5 feet. Trese
figures appear to Le representative for the twe gquadrangles.

{c) Lower (reensand. This member is well exposed in gquarries

and road cuttings for parts of its thickress, but fairly complete cxposures

”

of the entire thickness occur only at Tunnel City snd Noirwalk. 2 Lt e wg
extensively quarried for road material and building stone, the largest

guarries beins short distancew west, sctbh, and southeast of Sparta.



The strate aro thin Inmimted 2nd consist of Tine $o neiium
sroined r2llow and gray sand and glanconito. The laninations are cxz-

=g

tromely thin in som bads, one nortion of 2 bed of thron~f{ourths of an

- Fal - - T - P T - . S b AN - - - s &5
tho forcsnis sre manerally shopt, the mazimm boiny o 2 oot with nost
S S B L 3 < TNy - L L iy v A ! : .
ol thom Jrom £ to 8 inches. fear thoo middle ig tho mmd eracksd layoer or
sy ~ 4 ¥ ey LNyt T ¥ - PEN B ~ MY g - B e
logers to v ch vofarencs has hosn nedo. T cmacins o7 the meracks varias
n ¢ ' 3. Ty - g A 3 “ [ S hr - - -
from 2 o D ianchos. Currernt mdwnio oiork in loenliy gommon, Fumorous
o e T Ny~ T vy = =17 Ty BRI 5 F-1y) 10T
Inyors arn covorat Tith Dfucoidnl moridinegs and thes~ othrs anite commonly

4.7 - - . 37 ~ Aoy ~ A%~ 2 Py - e Fa T e
ther are n0i wall prouniad, Tho dizmetsars varT arount oas-fovsth milii-
o~y e s = P e &~ a -
meter fo0 both the martg and slonconitc.
T sargentasn of slanconits warios evars lo-err, the comeillast

warcentags ebormiined bolng £ and the lormast 67, vhile 2 2 o S inch bed in

thic mamber omnosad in o roac entitins ey o Crosse gawo a2 nercentass in

alauconite of ©3. A 28 foet sociion of tha lower o -encand exposed sbout
s A o PO Y, - - N
2 holf milo west of Tumnol City {33, 123, Zec. 26, T 18, R 27, north of

Tomh uadrangle} shows 2 variation in thoe nercontacs of glauconite from

1ts apnrorimeis a2bsence In some layers to 67.1 ner cent in the layer with
i

hisnest pArcontiTce aaalyses mde by 2. Ge Thomson of semnlas taken from

ad

1/ Thompson, 3. G., Th2 greonsands of Wisconsin, unmubliched thosis,
University of Viscomgin, 1920.

oleven nlzces in the soction, showr nercentages of rmlaucontte ca follows:



Lower 8 fest glauconite 13.3 %
12 to 16 feet from base " 5.4
16 to 16.5 " 1" et " 214
1645 to 18,5 n n n " 92.98
18,9 to 19,5 n " " 24 .67
19.5 0 21,2 " 0 ot n 3,98
21,5 to 21.6 v i 1" 57.1
21.7 to 22 toon " 1 Le3
22 to 22.8 » o 1 " 5.7
22.8 to 25,5 % v o . | 21.4
ZdeH Lo 2b reoow " " 1044

The glauconite of the lower greensand member ig similar to that

in the unper greensand and in the baszl stratas althcugh the srains in the

e

last swpesr to have more detsil of surface and te be & trifle larger.

The diffcere-ces. however, are not decidedly msrked. All 6f them are guite

i e

similar tc the .lauconite from the Cretatecus of liew Jersay. Analysis
1
of lauconite from the Franconiz or Minnssota gzve results as follows.

;/ Hall, C. W., and Sarieson, F. W., The magnesian series of the
northwestern states, Geol. Soc. Zmerica Bull., vol. 6, p. 185, 1895.
Analysis made by 3. F. Peckham and originally published im Ane. Tept. Geol.
ang ¥at. ¥ist. Survey of iinnessta, p. 61, 1876, and agsia in 1879, ». 152,

510, 48.18
FeO 27.08
41,05 - 6.97
%0 7.40
Has0 1.2b
50 | 8.75_

9963
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Anaiyses of the . lauconite from the exposurgs on the hill near
Y
torwalk pave potassium 1n percentases varying from C.£46 to £.36.

}/ Brant, H. J., Glauconite as @ potash fertilizer, unpublished
thesis, University of wWésconsin, p. 10, 1920.

P
These percentages svproximate thése ¢f modern flauconites of which Clarke

g/ Clarke, F. W., Datz of Geochemistry, U. S. Gsol. Zurvey, Bull.
635, p. 514, 1920. Hurray, John ard Rengrd, 4. F., TFept. of the sclentific
results o7 the vorzoe of ¥. . S. "Challenger® during the years 1873-76, etc,,
deep sea denosits, ©. 357, 1891.

fives ths averacn of four analiyses as 3.49% expresscd o Kgo.

feaclis ave guite common in the lower zreensand and <1l eopear
: . . - - 1 . .
to huve undergone Lransnortation befors finzl deposition. A locse/ coiled,
i
fiat snpired gsstropod is rather charscteristic.

The member is 32.5 feet thick at Tunnel City with the top not
positively exposed while 46 feet are wnown in the hill neuar forwalk, The
descending section (¥orwalk E1ll) which follows shows the character of this

<&

member in detail.

Section Of Found Korth of Norwalk.

10. sSandstons, gray quartz sands and glsucconite, grains fine
to medium. glauconite subordinate. : L. feet

%. Greemsand, riecr in gisuconite, really = lens, highly
cross-laminated. 1.6 feet

8. Greensand, mostly quartz with glaucorite along

laminat s s, thin lamineted with beds sround a foot thick.
3.0 feet

7. Greensand, rich in glaucoqite. ' 1 feet

6. Buardstone, gray, fiecked with glauconite. 1.5 feet
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5. Freen3and, contains mmeh T auconite, nRihly
crods-laninated, 0.3 foot
4. Freensard, rich In Ylauconite, eross-Tamirated

with short forescis in many directions and with montle inal ina-
tiong Dar Tang
Je Fresnsand, 2 mad crasimd Tayar wezar tha top.

Rads uap to zive feet, crosi-Jjamirated, Forssats shord and incl inad

In many dirsctions, many fossils, 11 Taa%
2. 3undstons, mostly quartz, vory little ~lauconite,

fiawas of wiite mles alont the btedding and lamination rlanas,
bad3a 2 to & inchas. 39 faat

1, Hiecacoous 3hala. 1 focot

{d} Yellor sandstome membar, Thare i3 no complete expo

gura ot this member in zith-y 2 ths two guadranT2s and axposuras
of ary mart or it Lo rave. 2hh st axtansive ara in o first

euttin® on the Chicato andilorthwestecn Fuilrsad to the sowheass oz
Morwalis, at Forwall itsolz, and on the west slde cfCanncn Vallay

(5@ sec. 10, T. 15K, R 4¥). The thicsmess or this morbar is about

mha strata 0f the yellor sandstome mambar consist or thin
beddel .nd thin laminated, rine zrzined yollow sanistone. The sands
ara guartz, and 3mll anylar fragmonts of lsaconite, thoe formor
redominating, the Iatiar rare, The sorting is excellent. YMoat of
the gra ns ars angaliar and they averazs about one tenth ‘millimetar in
diamator, Tha bedainz is regular and the laminations approxinate

parallelism to the baddiny,  Tho only ftraces <3 organisms which have

besn observed 1n the expesuras of thass two guadrangles are transverse
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tubes for which worms m.y have bem m3non3itla.
{e} Upprr Jraesnsend. Fatura® gpdsuras oF tnis momber are
rarg, bat artiticial onoz arz comwrn. Ths Dast oxXpourdd arae at Jumamit,

T, Tunel City, Spriny Valley, and Hiddle Ridae.

1=
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The Rocer coniists of guartz ang zlauconito, tha latzor heing

£

extrema’y abuniant in some beds, the averz 32 for a sixteen soot

SENCIIrd 07 the membar at Boeacobal on the Fisconsin River bdeincg 333’5._

1;/ Tiompson, 3, Ce, The woznsands 0r Tiseonsin, unmtlished thesis,
Univarsity or 7iseonsin, 1920,

Both typs of sand are 3imilar to thosz of the lower greansani mambar.

oA
yrite 13 pressent in am exvosure en tho west ond or Tunnz Hoe. 3
onn tho Chisare amd Horthwostern 3ailroad. Hany o th2 beds are yer-

-~ -

tlod vith sands or 2 yei loo solor.

]

roratsed by worn tabes thieh huve Toean 1
2iopla Turk or both wave .nl current fpe i3 commen ant cres3-lamiation

epars tarouthoub. Tho roressts vary in direction and org genarally

est of tha beds appr..r tc bo withouw fossy’ s, or have them
30 poorly prasarved asz vh be dirficulily recornizadle. A few beds locally
navae tham in oons idarzblie abundance. 411 appoar to have oexperianced
considarable tranaportation bazors finz? depcsiticn.

Due to tna abzence 6f complets exp0sures the thickness hoas
not been Jdeterminsd in many places. it Bean's guarry near Tunnel City
north o: the Tomh quad.rangle)therﬂ iz a thiciknaess of H4 teet. /

i

Fossils. Fossils which have been identified from tho Franconia
2/
formation are Tiven in tna list wnich tollows. It is not known thav all

Collr
?;/ Wwalecott, Gs Da, Cambrian zeolowy ard pileontolozy, 3mithsonian ?;’;iac./\,



Vole. 57, T0. 73, D. 357, 1914,

of thon oecur in thass two gquadrangles.

1, 0bolus mtinalis (Hall).

2%, 0. mickwitzl Taleoott.

3. Linmdnlla {linmulepiz} 2cwninata {Gonrad)

4, Forthis (?) diablo 7alcott.

5. 2. re'michi (K. H. 7inchell)

6. Dicollomas politus{iall)

7. 2111intsella coloradognsis (Ghumand)

8. Finkelnburzla finkslnburel {7alcott)

9., F._oscenla { ¥alcott)

10+ 3yntrovhia peimordial is {(Whitfis?d)

11, Zceyliommhialus Ne SThe

12, Limostus jegepha Iall

X

13. A. marills  Hall

14. Jaratoria homulus (Owen)

15, 3. wisconsinensis (Owenj

158, Ptychasnis miniscaenaig (Owan)

17.2. striztg thitfiald

18. Chariccenhalus whisfisldi Hall

19, Conaspis anatina (Hall)

20« Cs bitunctata (Shumard)

21, C., oryon [Hall)
22, 0. ownel (Hall) %
23+ Ce nasuta (Hall)

24, Co petorsoni (Ball)




>
[}
L)

254 8. porseus (Hall)

264 C. shunardd (Hall)

7. Ptychomri. diademata (Ha1l)

28. MNliptocophalis ¢ curtus Jhitfield

29. ZXomocenalin: misy  (Hall)

Grizin o0f the Franconia ‘ladiwents, Tihe wenars’ abandance of

raring fossils in ths Praneonia formation prove ths mmaring  orizin, while
the ensral 1lnen?ss of th2 samis and thse anwmlarity of the zrains suwgost
disztance from the shure. Shallowness of waters iz shovm by ths cross-
lamination, rirwle mark and the =mud cracis. Tn2 claannass of thd ~uarts
sandstonss 3'pws lony washine, 4 shallow sea, littls more tmn awvash,
app2ars: to lest If111 tha condltions necessary.

Tne ozi?in of Trne luuconite can on'y b2 tiven by inferranca.
In modars 3023 7tlancomitz 15 3218 40 M deposited in denths of 91 metars

aloay h2 u¢-thern Atlintic coast te 3152 meters in the Indian Ocean,

Rt

y Foldman, M. I., Mssyiand Jeol. 3urvey, Upper {retacsous, p» 176, 1915,

—

The limitaticntothase dapths in oxistiny seas cin nct o taken as a
eriterion 03 the dspth of the Franconla seas as all tho cther ovidanca 13
advoerse to even tha ninimam of these depths. The glauconite gf:zir;s ar3

not wrodacts of corrasion, althoush some appear to have been transmorted
short distaneoes, and the interlamination with the quartz sands prove mechani-
cal dsenositlon, Nearly evaery one shows 2 botroyidal surface to some de

arog. Tha cowtitions are such as to sugzzest th=t the zlauconits grains

fall into tne quartz sands while they were dopositing, coming to raeat after
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no, or 3ncrt transportation, The deminana of ths Ylauzonite in lamina-
tions which altarmata <ith others which are mm¥tly crempossed of marts
surrests o chythmicel pracipitat
thogls sazosts that the Tlzuconiis wus d2nozited in 7rad o3 which wers the
mwodacns of corrasion and that  the votryroidsl) surfaces devoloped throuth
3absaguent rodth. It i3 not thou hs that 213 hywethasi: con ke sus
tainod,

'I‘hafmetnod of orizin oy 7 avconite doss not appear to te Yot
fully andarstood and 1t i3 nrobabls thab it may develop in sevaral differ-
ML AT In modern s2as 1t occurs in prastast guantity war tha md lino
07 aepo3ition in tha vpressonca of a certain suantity of organic mattar,
both the proportlon or mud and organie =attsr apnpesariny to L2 esgantial
to the formtion. A saperiluity of =d is thoumt to Ysad to tnz davalop-

32

mant orf yreen mud whils foo rmch orgm iz mettar iz bolleved to tive o
1

to wrrite or mareasitz indteaad of dauconita. Acco#idnt to Collet,

1 / CGollet, L. 7», L2s 9oposs Merins, Pariaz, p. 189, 1906,

B

tha decayin : orrymiq.’uttsr acts on the ecaleium sulphite in tha sz22 -atsr
forminz: aalcelum sulrnhido, Tha Tatter anites with earbton dicexide and
cate:r to torm calclum carberate and hydrooen sulphido. Th2 hrdroaen
su’phidie unites wizh any erric ozide'presen: in tne sadi ents torming
farrous sulphide and sulphur, whe former i3 thoaht to combping with
colloidal matve~ in clgr, thz iron taidnz the place of the alumirum whila

potassiam and water ars -alkm from the sezx water. Intermediato stares

with grains havint the shape oY g7 auaconite nave bean chaagrvoeld by both
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oliat and Foldmun. In €ni13 exmlanation roraminifera nave no sssantial
naca in tne develonmont 07 the substancs.

Hurray and Renard have 2 311-htly difterent sxplanation.

Larodine te tnom orexm e matter onclousad in 3n2713 and in mud which
antarn thae (nalls emanges any irom which myy B2 oin tho muwd to the 3al
vilde, I7 this e oxidized to tnd mrdrato, sulvhur 11t w2 os2t ivac

which bhoosmes oxidlzed to sulpharic acia resalsiny in tne wroduction

03 collipiiil s1lica from tne ¢lay. This and the hydroxids or iren,

=h30:n 370-:1}2%3.1 s from the s witer formin Aatconito. Foramini-

-

._7._/ urray, Joim, and fanard, L. F., 320t 0F thke scisniific rasu’ o3 0r tna
royaze o H, . 5. "Challener™ darins sie yeara 1B873-75, 9%cC., e2p
saz depo3its, D. 389, 1891.

faral 3n211s ars constdersd thosz which arce mainly reaponsicl: for to2
devalommant o~ Jauconit. A3 mo Zormminifera? snalls or migdldis ars movn
to nave evon tean observad in zny or tn2 upper Hissizsip-i Vallsy ylzu-
conites, they cun nardly re appealed to 27 faetors concsrned in its

developnant.

S3t. Tawranase rormation.

Toneral 3tatomant, 3teap slopes or tuste 1ik: hills are

characto~istic or the arcas or 5t. Lawronce exposures, dspendinz on
WRothor tn2 Ivoaticn is ovarlain by nithor strasa or rorms the suriaze
roai,. Tha ror-ation is wpeasitlie o7 suxtivislon info two members or vhaich

tnr loar Mas pares o7 3naly asmect and otvhers wnich ars delomitic, whils
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the upper member consists of fine wraimd samdstons which loezlly 13
suf'ficiontly #irm to be auirrisd for construction stons.

delaticns to the Franconia Formatiom. 30 far as may be

cT
-
=
B
g
@
=1
5
S

doternined from intividual exmosures the strata or the 3
Tormation ara parallel teo thosn of the Franconia. Howevar, at all

ntacas i

t

rz the baizal stratz of the St. Tavrancs havs be2n saan thers

4

13 2 conlomarate of roumlad obblas of disk shape. Tha contact i: hanee
eonsiderad ony of disconzormity.

Thickinss, e detarmination or ths thickn2ss of %ha 3t.

[
e

Lavwrenca for-mtison 13 diffieult as there ars fow exposuraes whars both the
bzse zn? the summit Ty 02 5e3n. The thickn2as varigs rrom 2 minimen of
T7.3 fost on Scubh Aidze road (Seections 17 znd 16, M. 35F., 2. 17) t6 108

feat at Iomexlk. It i3 65 foets at Bsan's guarry, 103 feat a2t Jast e Roek,

and 107

b4y

gat at Middle Ridse. The thicknsss variles 7ithin commreat ively

short distaness, 23 for instance, the mazximam and minimaon thieiowss zra
within about three mites of 2ach othear. These wariations in thicknzas

r2 thoutht =9 ba dus t¢ the irretular surface o1 depositicn, inesual ity

I

ot deposition, und possivls arosion of the St. Lawring2 strata hefors thoco
o1 the overiyint Jordan wera &spositoed.

Charactar of the 3%, Lawrenes Fromtion. Tha St. la ronco

strata co-sist or smly, dolomitic and 1ins zrained samdstones in the
lower half and fins srainzi sandsteme in the upper halt, Fige 1l
Locally tny lower half centadns onas or more Jayars o1 nzarly mre dolo
mita. Traced soathiard to the Wisconsin Vallzy ths percentame of dolo

mite increases to Torm a mambar at Euscoda, Bla&k Zarth, and elssrhare
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which 1s abour 15 feet thicks The oonylomerats at the base is poorly
sortad, the paboles are composed of yellow sandstoms and preensamd,
the forrer preiomimting, Diamatar"_s' #ary ap $0 4 inches and they aro
about an ineh thiek ror the larmeat. The pabbles are orianted in
pgsentlally every directions Yhe metrix is everywiereoan mixture of
Flzusenite ant gray and yollow quartz sand, Th3 zins grainsd sand-
strnes witdich compose the greater porvion of the formetion consist or
anmlar to only slightly rounded mrains or guartze The dizxrwesvers
vary for ?nosr,fod' tnem from. ons rortisth to one-tenth 01 & millimster,
Thin beds of conzlomoerate are prossut at soveral levels, Thess oo~
sigt or thin ysllow candstonz -pebbles in & yellow sandstore maitriz.
Gangrally tho pobbles are in horizontal position, but in cune layer
o wide distribution they are sdgowise, fha strata ot ths forms-
tion =ro memerally sort and weak, bubt locally nmearly every part has
bean quarried for tuilding stone, Some layers are almost flour-like.

the color of the rockvaries from 1isht gray to 1ight brown,

_ | , _

3raan shades ogeur nsur the bases  Many teds ocontain smamll dark
particles {iron oxids} giving the rook a "paprer gnl salt™ appsarance,

The bedding 1a gonerally well deflined and the laminations |
éi;e parallal to, or at a. 10% anfle with the bedding, The foresets
| ars ‘érmmd 4 to 5 faet. A shaly sanistons expoied in Bsan's fuarry
at a'ﬁ_‘ slavation of 27 fast above the bass containa md oracks and sueh
have al90 been sesn at Muscoda on the *@?igﬁo;:’ls_in_mver. |

The thiekness of. indivi_dﬁai.-’bve&é ‘fvﬁz_fliaa. up to atout 5 feot.
| Nearly every cns 1s hori#oﬁtal or low anglé ﬁ_srass;lamin.ated with the

laminations up to one-haly inch in thickness,
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The ssotions which follos show the detail of the sequenca,

{8ention on South Ridee Road, (Jeoticns 17 and 18, T. 15 N.,

Re 10}

12, Sanmdstons, rime zrainsd, yellowish zray, thin
lamimetsd. Coniains @ rm tobes and framments of srilchites,. 10.5 feet
11+ Connlomarate amsisting of small, 1izht colored, fing
grained sandstone pabbles in a mitrix of medium grainsd yollow sandis,
0.5 feot
10. 3andstonz, soft, fim gralnad, wyellowish zray. 1 root.
%, Conzlomarate 1ike that of zone 11. This zocme trun-
cates the laninge of zons 8 throushount almost the whole 03 the axposure
¢t the lutter, ‘ 1eb oot
8¢ Sandstona lika that of zopd 10, eress-laminzted «ith
foresats up t0 £ foot long. Tri}ohita fragments ara smringly |
prosent. , 35 oot
T Gong&a_merate, small pobbles or fine pralnsed browm sand.
stone in a matrix of zzjsfiimn grained yellov sand, 1 rock
6+ Sandstone, Tine grained, pale to bromish yellows  Generally
low anyle am horizontal thin lamin-ted. Cuntains- dolonite layera in
tho Jower porticon awd rragments ot t@iiobites arz prasent near the base,
locally this zome is sxtensively gwmrried. ' 22 feot
Bs Conzlomerata., Lower 6 inches ‘an edg@wise'gcmglomrate:
urper 25 reet with the ps'bblas_.in horizontad pésition. Pha patbies
are of 1ind gralned yellow sandsione, the mirix is sllipghtly coarser

in 7rain, bat oz the same colors The edgawise pedbles are inol ines,



at high angles, 3 feat
4, 3ardstone, sh‘al;y and flagzy, rins grained, y=1low.

Some layers may by dolomitic. | 7 reet
3. Dolomite, sandy and brownish yollow, Contains com-

slderable glauconites This zone iz £illed with mapy Billinmslla

4
coloradvansis and rar: Qg{@_nella;ana Hyolithus. 1.5 fest
2¢ Sandstone, fine grainzd, yollow, , & toot
ls Condlomsrate, interstratified with yellow dolomitic
sandstons zni thin larzinae of greonsand,  The pebbles arse zither
Freensand or yollow sardsions wWnils th2 matrix comsists of glan~
conite ani yellow guartz sand. The p3bblcs ars of disk shape and
ip to threc inches for the longast diameter. Rarc fragments of tri-
lobites ar rrecent. Bass 05 the 3%t. Lawronco. 4 feet

Segtion at 1Middle Ridme, (573 see. 2. Te 1BN., e B¥l.

10. Sandstenn, massive bedded, lor anzla a.ﬁ horizontal
laminatel, fins to meé.ium/;mﬁn, yelliow and browns 3om3d laysrs ara par-
forated #ith tranaverse worm $ubes. Ko othar Fossils observed, 33 feot.

9 Sandstune, brownish yelloy, fine to modium grain,
thin laminzieds Thick vedded above, thin bedded belowes 4 6 feat

8 Sandstone, yollow, Tind tomedlum grain. | 6 taet

7« Sandstone, yellow, very rriable, madium ve fime grain,
boda 4 to 6 imohes thicks Contains mny worm tubtes and rragmante
ortrilodiven, ‘ | _10 oot

8¢ Zdoowise conzomerate, Thin, *ine arained sandstone

pebbles in a matriz or coarser sends. This bed ia compast and

resistant. o i foot
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5. S’a:ﬁl\stme, ¥2llow, zine grain, thin bedded.  3tainzd to

brownish color aloty the horizontal and low an2l> laminations.  orm
tubes and trilobite frazmonts are alamiant throushout. 10 fest

4 smzé.' dolomitic, gra.y to yellow, Contzins rars oboloid
rachiopods wnd trilobite sragwents. 7 £26%
Se Concealed, 11 fast
2. Shals as in zom» 4, but the lower 5 foet ot mottled
vellow, gray and brownm dolomitas ‘ 11 Feet
1. Conmenlane Ths basse or the S5t Lawrence is in this inter-

val as tho zom> Delow belonme to the Irancenia,. 8 rost

Fossils. ( o0ssils are qulte atundant in meny herizons, Wat they
arg mostly :ragmoncs and evidently underwvent considerable transportation
batore tha:r zinal depositiou, Pransverse worm vutes are mors or less
presont f£rom the tase (o tho summit. The following listodspeciss have

i/
baen ideontifisd, It is morv zpovm vhat z1l of them goour in sthe

1/ walcott, Ow D, Qanbrian geology and yaleontology, Smithsonian lisc.,
vols B7, Ho. 13, ps 356, 1914,

St. Lawrence strata of the 3parta and Tomah guadranslos.

l¢  Obolus [Westonia) aurora {Hall}

2. 0. (Westonia) stonsanus (Thitfield)

3. Finowslndburzia rinoxolnburgl (Walcott)

4s P psosola (Waloott)
B4 Lingalella mosia (Hall)
8¢ La Oweni {vUalcott)
7. L. winona {Hall)

" 8s Syntrovhia primordialis (Vhivtield)




9,

104

::‘,erpzz'litss murehisoni Hall

Cwanzlla antiquata {(WHit$1leld)

1Y, Qe _vatieina {Eall)

14,

Hyolithes corrawatus Walcoth

Soirodantal tum ese20in Yalcott

et

Amontus disnarilis Hall

15 Calvinalla soinimer (Hall)

Dikelocaphalus limbatus (Hall)

Ds_mimmesotensis {Owon)

Saukia Igucpsia Walaott

3s_arasaiwmysinata (Vhitfiald)

s pyrona Zaleott
3. lodensls {7hitfie1d)

5. popinensis (Owen)

Dscopln oscasla [Hall)

Ptychoparisg bipodoss (Hall)

{1laomirus guagdratus Hall

Priarthrolls suroralis {Hall}

A2taspis aa_.t ol Aﬁfhitfield

As harrandsei Hsll

Garﬂitibn_g of Grisine The St; Lawrence strata Yars depoaited

in shallow marine waters which were £ar onwmigh removed from the shora

50 as not to be strongly wodified by its influsncess Organisms flourished
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in the watar.;z, Tat 4id not ehiain ,bwrigi imediately folinmn;: desath as -
is avid»‘moeai by their worm sharacters The md cracks in the ‘s'maly layoer
at Bean's q&..x'ry and at Iﬁuscoia indicata the te"moz-ary exposure of a mud
flat, The 1‘r~v’vb]ﬂ congl cmerates muy possitly be the effeats of ccem-
sional violm;t sjorme, while thoss with the npebbles in adgmewise mosition
may be thz result of zlumine or rapid deposition. The dolemitic beds
in the lower half probadly resulted from replacement of calcarsous

gediments.

Jordan Formmilon,

gongral - Statement. The areas underlain by the strata ofr the

Jordan formation ars commonly chnrssterized ’by ateayp slopes and ¢liffs,
n3aT1ly every ona of tho upper tisr of @lifrfs havinz its hasal portion
formed o1 strasa oI this formatiom. Sxeept Tor i%s prescnce in a rare
cutl fer 113{9'(}&31;1@; Hoek ths formationm 13 generally wanting over the
northern halves of tha two quaﬁran"ies.

Relatioms to the St Lawreme y¥romtionss Locally the Jordan

formation bazins with tne long foreset oross-~laminated stratum which in
comparison with the low anzle o7 harizontszily laminated '\st:. Lavyrenss
strata renders the 'cozitact, very mriked, but in othors it iz dfficuls T0
locate = boundary ani ono mizht be Justified in aonsidering the Jolrdan
f om:ibiqn a3 an amarzant phasa_ 0 the S¢» Lavrantas IThere is no

R : ' .
paleo{\tologia avidencs on which to baso 3 separation sime it is mot xmown

.that gFssils ocoar in the Jordan
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fhiglmosa.  The thickmess of the Pordan formation varies from
a few font up vo about 40 foev, Fa3T2 ars 27 feet at Jorwalk, 39 feot
on $he South Ridge foad, 37 fest at Tumel Foe 3 on the Qhieazo and
Forthwestern Railroad, 31 feet 2t Castle Roek anmd 17 feot on the crask
flowine nortn drom Middlo Ridee (11:' my bo 2 1ittle thicker ot ¥iddie
Ridgo as tnere 45 2 10 foct concenled interval tO the exposed Omeota -
not ths hase). Thess variatisns are oconsidared tu bhe largsly dus te

inggunl 1t ios of deposition.

Charaetar of the Jordsn Pormziicn, e Jordan samistones
are gomaonly iriable and Ioeally thoy are q*ae.rriéd tor sands The sralns
vary from very Tine t0 small pedbles vhich loeally zorm thin cond omorates.
(Fize 12} 411 dezrses of sorbting occnr Fithin the limits of the dimen-
zicns #¥hich ar> Tmowm $0 e pfesent; Thz sand Zrains vary irom extramely
well i'ou:ﬁa:_'i to dectdediy apgalar, tut the latter is not commonly tru2.
The eclor:s vary from Tray Lo yellow with portioms locally stalned with
trovn pxide. |

Ths reddinz is menerally very trregular gnﬁ ripvrls mark of
nurrent orizin is common, No-symmfz-iml rippie mark has baszn obsarved,
Cross~lamination is presant {rom top %0 bottom with thy foresets varying
from a ¥ew inches to 30 fast z2nd from very low anzlies to 25 dozraos.
The inslinatioms zre izﬁbsse_ntially aver: dirsovion, btut thers zppears
to be a prodominance 0T those to tho Souths  Jome bads aro charactarlied
by cross--lamimtion Wh.'i'ca sugzests wind depositlon. fhe» formatlon

. spnarioal ' ‘ :
looally contains manhy/eoncretions varying in dimonsions to as great as
_ AL _

two inches in  okaemaskos, but most eonmonly/\a ralf tnsh or less. §hoso

have developed throach the loosl segregation of lime carbomate thos cement-
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ing the sanmd around the canters o1 segresstion.
Pogsilse Ko fossils other than fucoidal markings have been fouml
In the Jordan sanistones.

gonditions or Orinsin, Joma ot the Jordan sandstonzs ward deoo

sited i1v watar which np svidenca moFn %0 the.r“‘r' Tor susonsts was raringg
and it is probabls thaet conatderabls porbions were Iaid dovm above ater
lovel, The absenct o¥ tossils is not proof that the deposition 4id not
take placs in marine waters, but it is in narmony with tha other ftoets

lead in® to that eonclusion. e graat oross-lanimmtion betwezn pirallel
planes 7roves the wWessnc2 0: 3Trong water éurranr.s andl tix2 thin contiopnm-
oratos at severzl lovols add to the svidense. The gross-laminmation and the
toddiny or solian aapact with 71; nep sand Frains ol jni.g_z;h sphorleivy suzrest
wind‘ deposition for those portiuns. Fhe faots lead to the conoeption of

2 vlda sand tlav over wnieh watsy :nlave::i 2% Tines whils other marts ware

aveve water level and traversed by wind blown sands.

Hadis on {%)} Tormation.

General Stetement.  QOverlyinz tne typica! Jordan sendstonss

ara otvhera which i.n somd respacts resemblo those of ths Tudison. o
fossil evidence nas baen found To support the sazzostitn, 60 that it rests
entirely on-litatce regamblanes and hence congaing 211 tho weamneszi thot
such & sorrslation includea, It 13 eyaslly as pr_ohaﬂlo that thess

- strata omszitute upper portions or $ho Jordane
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Regiations to ﬁha dordan irormatvion, = The strasz or the two
divisions ars parallsl to oaoh éth—ar and 23. fossils are not ¥mesn to have
baen found in thess areas in oither one or tho divis;iom, it haza not been.
possi‘ble to zove a2 histus.

PhiGENe3S. Tha thicinsss of thwse sirata varics from almost
nothinT to 18 feet whicn iz tho thickmnoss near the mouﬁh of Dubch Cresk.
Thare's.re 8«5 T2et opn the South 2idze Ioad [Secs. 17 znd 18, P, 15N, R 7%}

gnaracter O tre Uadison Formetion. Mhe Madiscn strads are

better stratified than ars $hnoaz 0f the Jordanalthoush the difrersnces ara
not conspisuoas. Thard is emsiderable variziion in the eharzcter of

ditrrerent beds. 4 gase-hardenad layoriloczlly dtcurs’ mear ths sop of

thase strata und it appears =6 have atitainsd that characteristic antecedent.
to ¢he domozition oz the cvarlyinz Ongcota as patbles wmieh mitht havs clme
Trom this layer ars looally presentin the latier.  Asymmztrical ripple

merik and oross-lanimidion sre prosont throuszhout. The szeticn which follows

shows in dztail the charagter o1 t2is sandatons,

Section on Goon Groek {N. Z. 1/4 sec. 23, . 15N, R 5F).

7+ Sandstons, whits, :rirﬁn, madium grain, . 143 faoet
6« Sandsiond, broan a;nd:fellaw, dolomitic, rirwm 5 fest
B, Sandstons, yellow, casa-hardensd, S feot
4, Sanistonz, White, vriable, medium g'z'ain. ' C 2 rget

3. Sandstons, dolomitie, yellow, mdium 3rain.
Oontains small pobbles of sandsiones o 047 toot
2, Sendstons, gray, dolnmiﬁid‘, redium waine

Small sandstone concrotions are prasent. ‘ 1 foot
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&

1, Sandstone, dolamitie, ¥ 31l owy malium 7rain,

oompachy ' B . % reat

Gonditions of Orisin. These strats wers deposited under ¢on-
ditlons gquite similar to those wlich zave rise to the Jordan sandstone

with tno ocondld icns oF deposition somawhat mors stabls so that mreater

=

rogularity o2 pedding was dovelops

Qriovigizan Jvstat.

5 royresengsd within

lﬁ"

A 4 A 4 P miy " s - o - - ey
Faneral Ztotemsnt. T (rigvician cystom

the twr maadranzlos by wvhe Onsosa dolomite awithe i, 2oter sandstone,

That the Shakopso anil Platteville dolomites onse gxtenisd over the rogzion

]
of
i
L]
Ly
&3
-
Lxd
[
L

ie quite probabls -

s

seeitrs only 18 miles to the soubhe Ths

Hagquokata shales may 2350 nzve besn present as they are expossd along the

ch

sputhern border o7 Visgrz3in and zlso exist in thz Blue Mound outl lor aboub

60 miles o the scathesast. 1t iz also possibli~z that the Hiagsera 1ims-

Le3
<«
or

stene once overlay this ragion as 1t 2lso is exposed at Bluas dound and teo
ths southwest in Iowa.

Ths t70 Ordovisian tormations which are present arc very dif-
ferent in character, origln, and cﬁistri'tration, The formr covers bhé
swr-iss or all the hidhey tuplands, vhils the latter posurs in arosion
deprassions in tha Qniunta and 1s cozined to the southern halves of

the tw0 quadransloes,
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 Onacta Formation,

Genmeral Statsments The lithology or the Onoota rormation

1s in striking contraat to that Or tho sandstones wnich lie bensath, the
tormor baing rirm and sub~crystalline, the latter friable and crwmbling,
Over the northern halves ¢ th® two guadrangles the Onects forms & capping
over the highsst ridgesi over ths southern halves a greatsr thickness 1is
prasarved beneath the broad uplands which zre characteristic of that ];'mr~
tion or the twoe quadrangles. |

Relations t0 tha Qambrian, Tha Oneotay is discentorwmabdls on the

underlying sandstones. The condi omerate at the base ot the Ouneota, the
mad cracks locally developed in the bazal strata and the erosion at iha
top of the underlyins sandstenes lead to this conclusion.

Thicknass. The entire thicknass of the Onaota exeesds 200
foeet a little to tne south, tut that thiokness is not present in asither
of the two quadranyles, the thiokest seqtion showing not more than 120
89t and it is improbable thet mach more than an additionsl 50 fea.t are

comcealed Deneath ths higher uplands,

G:“raétaf of ths Ounsota Formations. The Omeota exhiibits a variet;y;
of phases. The basal beds are sandy and 1ocally-cc>ng'j.omeratm with peb- ‘.
Ples of sandstons of which éome ars case-hardensed; Some beds ars pars
quartz sandstone and these also are looally oase-hardsnsd, Qolitic beds
mzks their appearanse & short distance above the base and such beds recur
up $0 sbout 20 Ffest.  The hichar bads are commact and hard.'_and have a

1ight gray to tuft gray or oream color. Ths surfaces of the beds are

gonsrally pitted in gonsequsnce of small cavitles present in the i‘_résh



rook becoming snlarzed throuch westhoringe

The dolomito alse comtaing

81,

many cavitles 1insd with white, y2llow, anl amethystine quartz, the last

color baing extramaly common.

fislds which are underlain ty the formation are cloaked with residual

Chert is abunlantly prosent and nuwnsrous

chert. Many beds have a crumyled appearance dme to tie alsal zrowths to

which thesa beds are due.

3overal udds have a brecociated appearancs.

Five chemical analyses from La (rosse, west of the area, »ive the {ollow-

ing variat

kmown o b2 w0lly in veins and upenings}

lon between dirterent bodsa
Insciuble
51203 {201d sols)
FegOs
Cal0;,
200

3
o0,
Fotal sarbonates
Dolomita

Caleite

Thoe rock i3 showvn to be a true

4,96 per nment to

0,00
0ud3
49,45
27.50
0.02
87410

62,10

2,55

to

o

to

to

to

to

to

to

11448

049

par cent

D78

53430
40,73

0424
03

89,10

5,00

dolomitve for the calcits ig

LY

l/ anzlyses made Yy W. Fe Orawford, furnished by courtesy of @dward Steidt-

manDs

formation,

The sections whicn follow show in detall tho gharaster of the



Section at Gastle Rock (3. Ze 2 of S. W &, sec. 33, T. 18N,

Re 47,

8+ Dolomite, yellowish gray, thick-bedded, hard 13 foet

7+ Dolomite, oolitic,gray basal portion not opolitis,

Gu5 fost

Ge Dolomite, yellowish aray, thisk beds, 4.7 feet
5, Bandstoue, while, fine to medium grain, caée—

hardened, oontzins dolomitic patches, 2.8 fast
4. Dolomita, yellow, sandy, cormtaivns thin laminas

2rd psbbies of zraenish shale, 143 Tong
T, Dolomite, sray, ssndy, 09litic. Ootntains

grains of samd covere:i with films of dolomito. 1 oot
2. Dolomite, yallow, sandy. 0.3 foot
ls Sandstone, white, comtains laminag of green

shal oy | 0e8 feét

Segtion on Goon Oroek (K. Be % of N. Bs & 3ess 23, T. 15N, R. 5i.)

8, Dol_omite, grays Luite cenorally concsaled tmt blocks
ara scattersd over ths surface and at the top the;'e i3 exposed s
4 root bed of Gempéct, Iisht yellow delnﬁit’e. A o 45 foat
7+ Dolopite, sray, one beds 1,5 feat
6+ A bal oonsisting of & reef of algre (Cryptosoa)s |
oh: 2)gal growths form domes up to about 1Y inches im eircumforence
and 10 inchea highs Thay aroc almost vmoil;;r silioified, but dolo~
mite aurrounds .tha domas. _ 0s8 Teet

5. Dolomite, yollow, weathers gray and beaomes pittod.
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The beds are 1 to 4 fest thiok, but separate on'weatmﬂng intn-
% to 4 inch units, Huch chert is proesent in soms of ths bads,
| 21 feot

1, DOlOmite, yellowish aray, oolitic. Contains much

sard goatved with g film of dolomite. Five beds, 3¢5 feab
3« Dolomite, bopwnish yellow, compact, no sand.

Ona bed. 4 faat
2e Dolomite, yollow, tnin lanminated. Feathers

14#ht zray, yellowv, and brown z2long the Tamime. 2.8 feot
1. Dolomito, yallowisk 2ray, commat. Two beds.

Jach ot ths beds has zbout the same thickness znl ezeh has an

irraralar banl ot case hardgned sandstona abous 7 inches from

tnz top. Thess bands losally disappser and loeally increase, .

4 innhes beint the mazimum thickmoss observads - 4.7 fest(?)
Po331ls, The moat comnon 1os3sils ara the domes of

Cryptozoa, These osear as isclated individualsy or are groupsd to

gather to form reef-1ilke mssés, pns sush conmomly occﬁm'in.g aﬁout '

30 feat above the base. ghe domes vary in dimsnsions up to 18

inchez hin and § feet wide, They are most commonly s ilicified. Other

fossils ars extromely rare in ine dolomite 1€self, tat ioeally are quite

gormmon in tho cherts, silification appearing to be more ravorabls to sneir

preservation than dolomitisation, The fossilgs commmly so f)resawad

ars @stroj;oda and gophalopods, Specles whioh have heen identifled are

a3 f0llows.



le 021’111 ita SQ-
2y Hurchisonla sp.

3. Raphlstoma minnesotense (Owen)

4e Raphistoma 57

B¢ Sinupopes obssa {FThitrield)

S 3. stronwri{¥Aitifieid)

7. 3ndoceras (sivhuncle]

Be Jyrtooaras Sp.

Qorliticns of QOrisin., The basal deposits of the COneotz are

those of the littoral z2ni adjzesnt Teritic zonés; the rewalarity of
the bodd ing and the absenes of marks of oxtrame shallow water are
evidence that the succseding daposité wora laid down in guiletsr
watorse Thare is no evidenss sugmestiny that the waters ware cf
graat depth, : ‘,

The existiny dolpmites were quite probably originelly i4ms
V Lot R

sod Imant s,'rha dolomitizat ion and the development ©of tha chort delnz
subsagquent $o initial deposition but hoth! shrexzghxte thousht to have
destroyad the fossils and to have developed the brasciated appearance
which ia locally conspigumms in the dolomite although the latter may
have beon produced by the bresking up or almel erusts. How extanzive
was the destruction of the rossils is wres conjesturse, tut their

ghandance in some ol the cherts supseats that orizinally there wers a

great manmy. The dolomitization was not subaequént to solidification.
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Tfhis iz thou=hit to be prnven"by the fact that it is somplete, that very
few fossils ars in tne dolomite whilo many are in ths chert, that castg
or fossils ars wantiny cr rarg in tne dolomitse and Zryptozes which are
dolomitized usually havs not as weil nragarved structure as 4o ons
siliciried specimans. Had the sedi=ents been solid berors dolomitization
it i3 thought that many 1053119 woule be prosent as mwlds and casts =nd
tnat many perts 0r the roox waild have sscaped the chango. f{ow thoe 'Sfifaalfm
carbonats was or'igme.lly daposited i3 not lmown for all oz it. A larme
portion was eomprilutsed by the Qrywtowon which at dirferent timaes locally
covaraed tha sez bobtonm. A part was probably derived from the shells
or zastropodd and gephalopeds, but the proportion is not ¥no.as. It
appsars quitapprah/abla tnat{thase ameneies Wwers Tot respor@i‘nla for the
e okt

whole of 4% and the rominder may have been comtrituted hy basterin or
pracipitated diresetly trom the vﬁter.

The condit_ions laadint to dolomitization ldo not yé& apjzaa.r
to ba cle#rly untarstoods. The zreat devel opant o1 gigas Inthelis -
dolomits an- tho fast that modern oaloaresu: al 28 precipi‘{_;éf;réfboth

1 :
saleium ant mamasium sarbonste to zorm thalir snony spowths - suggests

1/ Glarke, P. Ve, and ghooler, Ws Ce, Inorganic constitusnts or maring
invertobrates, U. 3. Geol. Jurvey, Prof. Papsr 102, pe 44, 1917,

that the dolomite may ‘nsn‘re developed through the ragrystallization og
sabstances already in the depositss This coald not have been =ceomp-
1ishad, nm:ﬁver; exsopt by the Jatrodustion or ma masium oarbonate Irom
without unloss the élgae 0T the past garried a greater parcem;age or

magnesium than 40 these o1 thy presant. The ehan?s to dolomite apypaars
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to huve been brought abont ded by bed while the sediments wore still
soft or owly sli,_ght’;ly 501 1dirdied, this change. destroyiny tho fossils
in such marts as besoams dolomits, btur vressrvinT them in thosa parts
wiich wera ehtanred to ehart,  Thy developmant or most 0f the chart
applars to nave bean antogedsnt to or gontewmporsnecns with dolomitiza-

tion,.

3%. Petsr Pormmtion.

Jenarsl Statement. - The ssratizraphle poalivice cof thd 3f.

Potsr sandstone, so Tar as tﬁe uppar Wissiseippl Vallsy is concernad,

is abova the Shalopos dolomite, but ir that formation wers aver pragsent
ovar any parts o7 the Tomah and Spertas quadrangiss it has besn mclly
ramved, The 3t. Peger sandstonsy in the two guadranzles nagurs

as amall patches rilliiny dopresslons in zhe Oneow.; Phe most extonsive
61 thosa axpossd in thag oﬁ the soanth mroin wear the head of Piné Hollow,
Ot har ‘iaﬁ'ﬂ patohss ars ;;nosa or Middls Ridze, Portland, about the head
o1 3pring Valley,and on a wWestarn tributary of Helser Oreek. Humorous
gopurrences wWhtuse @xXpoAUras are alrozatisr too small to be shown on the
mp My bo of considerable sizs and there mmy. be many occurrences of
larpo area t0r whioh thers aré no surfa:;:e indications, Float from the

St. Poter nas oonsideradls aistribuvion over the southera third or the

Sparta quadrangle and the southwastern sixth or the Tomah qugdrangle,



" Relations to Thno Creote Formtions Pha 8%. Poter i3 dis-

coﬁiombleron the Omsota. Sode of the patehes wmay represent £1116d
pra-3t. Peter siﬁ.tmolas, but on that point data are wanting. The
occurranss at Middle Ridgs appears t© be sitwated fn & val ley in the
Oneota Thien on the sowh sida or tha pogurrence was out tO the Jordan
sandstonsg,
R C ael
Al Koarly owerywimsss wnorse the base or the St. Pater iz axposed
it rasts on, or is rlinked by, a rod c¢lay and chert residium Trom the:
Craotz. This i3 of variztle thickmess ;aee—’:zejésaq 0 4 ur more
toat,. Its ags is that or thae erosion interval between the Qnoeota and
the Jt. Pe'tar.,. |
Thiockness, Little data relatiny tc the thicknass ox the Sﬁ.
Peter :'1:;. tho t7o guadransilies vwas obtained. Tha conly measurement ot
elerafon
thioknzss vas mde at Middle ?{idge where tha base ;s at 1191 x‘eetAﬁn&
tno vop at 1260 feet, miving a thiakness of 69 fests It is quite
provablse shat a greater thicknsss _ub;‘:ains in the large area 2boat the

~ head or Pine Hollow, but it was not pessidle to make any @stimate rrom

tne expoIuros.

Charaster o3 the St. Peter 3andsvme. The 3t. Poter rorma-
tion gansists of Friable, yellow to gray, medium to coarse zrained
sandstonds wigh the basal strata dwnzisting of yellow, sresnish, reddish

and black zhales and fine grained samissone or red residual slay ia:ée
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cortainly have besn nicmad dovn £0 & uniform lovel and to soms dagrse
haveo besn sorted. In othar parts of the llississippl Valley soms of
tha Sts Poter sandstones have beon considered the colian doposits of an

i .

arid climtia. but evidonecs of this type of doposition is not presont

1/ Grabou, 4, J. Frincinles of stratigrashy, op. 559, 71, 1%1%,

-

the tvo ooadvansles. Herrover zond nit on the extreme
head of Pine Hollow jJust south of tho bouvmdary line of tho Spirta cuad-
rangle are claan, woll rowmfed and well sorted 5%. Ystor sands wich

ard not svratified ad whose grains hove thoe xroster\‘i’ amearanco woich

1o cmrachericiic of wind drifted sands, Othsr astud |

a mrine origin to soms octurronces of the 3t Poder, but this interpro-

2/ Trowbricge, 4. G, Origin of the 0t Poter dundstons, Jow icad. Sel.,
TIr0Ce ¢ VOie 24, . 171-175, 1917. ,
Dake, Cu La, The woblam of the Ste Pobor sandsiones Hssorril dehool of
Mines and letallurgy, Bull., vole 6. Io. 1, 1021,

tatlon does not ppoar vossible for the cccurrences in the Tom:h and 3parta

quatirancles,

CORRAIATION WITHIN CHE PALROZOIC GROUP.

In ¢the correiation of the u;f”&e;;u Zormations of the Sparts

and ?omh ¢ s tho =ublished reparts and unpublilshed visws of Dr,

sieaReh veha's
7

B¢ 0, Ulrich Thove heoen larpely followod. iz lonz and oxtonecive

3/ Ulrieh, B. O., Rovinion of the Palcozoie Systems, Geol.Soc: dmeries,
Bull., vol. 22, pl. XAVII, 191is o '
Bassior, R S., Bibliogrothic indsx of dmerican Ordoviciocn and Silurian
fonsile, Us S Mat, Mms, Bgll. 82, pls 4, 1915, 1915, 4w Bull., vole 224
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studies of those formations mke his conclusions of more value than.
would be those of the writers. In resp2et Lo systematic gToupi‘ﬁg,
rSe He Ou Ulfich and R. 3¢ Bassler have mads certain proposals «hich
have not 7ot =eined ganaral acce;otauce, nor has all the évidence funds-
mental to those proposels been completely developed. In placa of the
Qambrian axl the Ordovician thére have besn proposed fowr systems-- |
Cambrizn, Ozarkian, Cﬁmdi&n, and Qrdovician. Jere this gystemic |
classification ap‘pi isd to the formations of the Sparta =nd Tomah guad-
ranglas they would be zrouped as ‘follo\vs; |
Ordovician {lower) St. Peter formtion.

Janzdian {uppar) Shakopee formation.

Gzarikian
(uppsr), Cnauta formation.
{middle), Wantinz in upper Mississippi valley.
| (lowei-] . Madison formt¢ion.
Jambrian

3t. Groixan
Jordan formation
8t Lawrence ¥ermation
ancuﬁia Iforma.tion
Dresbach formtion
Zan Rlalre formation

Mount Simon fo rmat on,

Pho sandstones and assocolated sedimonts from tha base of the

Mount Simon to the top of the Madison constitute the group formorly |



Tl

Enown a3 tha Potadanm samdgtens. Thess ars correlated by Ulrich
(Madison aexcepted) with tha Nolichucky shale and Mayvills liwmeztons

of the southern Appalachlans: ths 3I1vins formation, Bonne Parre
dolomite and Lamotts sandstons of E.Zissouri)a.nd ths Baszl jsrbucikle
lirwatone and Zeaan sandstons of Oxlahoma,. Ths Madison sandstcne

iz corralated with the lower Xnox dolomite of the southern ippsla-
chizns and ths Pheresa and Hoyt 1irmstones of N3w York and ths Cham
viain Valley. It 1s possibls that the Jordan sandstorne and over-
lyinz Madison {¢) are the eguivalent of the Madison of southsastara
Wisconsin.
¥ Ths (nectz comstitutss one =ember of ths division once senar-
211y imowm a3 the Lower Maznesian 3eries to wnich in later times the
nana of Prairis du Chien formation was applied. Ths Cnrotz formation
has its immadiate eor-relative in the formation of the same name ccoour-
rinz in Iowa and Minnesota. Ulrich gorrslatss it with the TJasconade
limestono and Junter sandstona of YMissouri, the Chepultevsc limestons
of Alabama and tha Litils Falls dolomits of [ew York,

Tho 5%« Potor sandstones are a part of the widsspread form-

tion of tho same name which extends over a great part of the ¥ississippd

Va.iley-
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CINDROW FORMATICN

Fenaral Statowent, At a mumber of points on the uplands of

the Jparta amdTomah guadrangles, as well as in ports of risconsin,
Iowa, liinnsscta, and othar states, oceur contlomerates and gravels
with assoriated 1limonite, clay, =nl sandstone. Phese demosits ara

‘pra-Plaistoosns and post-Paleczoic and probatly date from either the
{w 511/"-«4, ton. tAe Wi low VL""“
Cretaceous or ths Tertliary,. They »avé been descrihu,,\‘ma two of the
1/ 2/
suthors of this folio I Zvondos-iwtwil, Shipton previcusly

1/ ?heaftes, ¥. T., and Pwenhofel, 7. He, 7indrow formtion; en
upland gravel formation of the Drif*leqs and adjacert areas of
the upper Mississippi valley: Zeol. Sco. ameriea, Bull., Vol.
32, vp. 293-314, 19321.

2/ Shipton, :iv D., 320lozy OF tho Sparta gquadranzls, Yiscongin, unpabl
lished thesis, Untvariity of lowa, 1916. Trowbridee. i. C., The
ereosional history of *the Drifl tlass Area; University of Iowa
Studlos, Vol. IXa

studiad certaln of the deposits and yabl ished photoigraphs of the

pabhlaes in thess =ravsls,

Relation to Underlyinz Formationg, Tho 7indrow formation

rests unccnsormably upon the Madison {¥) samdstone at Winirow HWluff
and upon the Oneot. dolomite at a1l other points except maar Pine
H01lo%w church, in the southeast oorner of the Sparta guadranzise, there
the uunderlyine rock appears to boe the 5t. Peterﬁamatnm. ha exact
plans of contaot is nowhers exposaed in the area under discussion. It

sgems clear that It 1s an irrezalar omne, although the extent to which
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some 0f the 7Travels my have slumpad 1s Indaterminata.
Thickness, Tha Vindrow formation cccurs in small patcehes,
nons of which has z thicknsss of mors than 20 feat,

Gharactar oi the indrow Formtion. Tha patblas of thoe Vind-

rovw formatlon are mainly quartz .nd chart, 411 the cuartz patbles are
wall polished and rowmdal to spherical and slliptical shapes. The
chort pebblas are alsc well pollshed, but are miinly of sub-anmalar
shapese. Host of the pebblas (se2 plats II) a2re amlly snacivns of sroater
than an inch in dismaser ore rarg, althoush a fer ahert boulders up to
& foct in dizmotserhnve baen obsarved. The last mimed ars not rouaded
or polished. The rolzative atindancse oY choert and guartz variss widely.
A% ths Tunnal Ho. 3, southeast or 3wvarta, a count mve 50 nor cang
chort, 45 por cent yellow anl zilky qﬁart:' and 5 per cent vpink nuartz.
4% a loeality naarby it was found that 75 per cont comaiszts cf wallow
and nilky ouwarts, 24 per ceat of black, Iray, and brovm cﬁert, and 1

par cant of pinsx:’ quart:, with an occaslional pabble or dolomite. The
quaartzs patvles vary considerably in shades of color and are utterly

ud ke any matarial found in the Paleczolc rocks or ths reglon of tusir
QORI IANca.

At 2 numt2r of loealitiaes tha pebbles arz cemanted into a con-
zlomerate by manganitarous limonite. The sands whien constitate a part
of thg deposit are mainly coarsa zrained, poorly assorted, and Imper-
factily rounded. Wharever beddinz has been ob.served, i1t 1s rude and im-

parfect. Current ripplo marks .iwere seen at Tuunnel lo. 3.

The typs locality of tihe formation hers dlscwsad is on



Winirow Blauff, an oatlier ot tho Oneota sscaryment batwasn Tomah and
Sparta, on the dlvide botween Lemonwelr and La Crosgse rivers (HE.%,
See. 10, T. 17W., R 2¥W). A 3mll lodze oxpouses llmonite~cementad
comylomarete and Yerrdgincas sandstona which rest on the Hadison (¢
and Jordan samdstonas of the uppormost Canbrlan., The pabbles ar: the
sama a3 alsavharse, Wbt a reow subanmlar boulders ot Cnoota chart are
prasont, on:z o7 them 2 inot in diamoter. Beddin<z 13 vary poorly
indleated. The eleovation is 1400 feat.

Twé cr the most 2cces3sibls oz thoe sther seourroncss ars on
tha hlzhway st above Tunnsl Ko. 3 on tae Jhicay zrd Northwestar
Railway betwsan Jparta and Formalk (3w ¥, 3% %, 3ec. 18, T. 15N, R.
27) and on the 111 nsarby Ju3t 3path o1 the statdon o1 swmit at the
eastern portal of the tummel {57 &, Sw 3, 3ac. 17, P. 161, Re 27},
At thoesa places the rormation consists or mmch wezti@red zni dbrokan down
con lomorate with a sandstons matriz, yellow and rad stratifiad sand-
stona, and powdery amd botryoidal limonits. The thickness anpears {0
ba trom 10 to 20 foot. Ths beidinz i3 nov well definegd, Thz clevat ion
of thage localities is between 1360 ond 1380 feot.

Loc

2 mabbles, possitly loversd by creep, are axiramely ibun-

L

dant near Pins Hollov church, about a miis north or Cashtom (W3 >, Sec.
29, 1. 15N..'R. 39 ) mhe alevation i3 aboat 1310 :eat. Pha mterial
rosts on the Omeota dolomite and possibly zlso in part on she 3t. Peger
sandstonos,

Other viaces in the Sparta ard Tomh guadrangles <hersg pebbles
or rogk-0r the ¥inl row fTormation are derinitely kmown are listal balow.

In the preyaration of this 1133 all doubtful oocurrences of pnTsr two



75,

pabdlaes have bean omizted, =incs sucn pabdbles may repreacnt mterial
transported by_numan aZoncy--eithor attachad t° wmd on the whoaels of
vahiclas or transported in road wmaterial or tertilizer, or carried as
auriositiss or "lucky 3tonas®, At all shose 2zaces the urderlying rock

i3 the (Onecta dolomite.

Locality Alevaticn
oo
P. 17, 2, ¥

. Balid  3Jaz. 27 1400 rast
N

T‘ 165 R- 2!
3%, post ¢ 12 1440
Y2, R+t 19 1400 »
Wa &, W4 20, : 1300 "

7. 165 3. 3
N, w23 1400
87, posg v 2 1380
s % 36 1400
N

T, 15, R. 3%
3 % post " 20 1360
5§% ot w 22 1350
N

P, 156, R. 4%
{3 post 2z, 133¢
Center ” 23 1360

Fossils. Fo33ils aro rathor adommon in the ¢hert pabbles of
the Findrow formtion. Not uncormmonly they are wall Treserved and in a

Gow in3tanses a 10851l mkes an antirs pebdle. The speciweni for the .
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most part are comsiderably wrornm, but a o nhuva bsen ecllected «ich shrw
searcely agy w7ear. Woroaslis hava baa;z discovered in wne tormation
wnich avpear tC be 03I THhe 3uTa a%0 as ths deposit. 19 1035173 in the
»3tblea ars or Qrdovician amd jilurian ada and it is prsaibls that ons

or tho may have basn dorived srom Devonian strata. Tne writers nava

found tossils at Tunnal Kol 3, a2t sumnit, and ay Jindrov Bluft,

gonditions o1 Crizln or the Windrow Formation. 3trong considared

1/

the zravels noar j3onsca o havs been depositsd by ocosan currants. He

1/ 3tronz, Moses, Gaoloyy o1 Tns Hississippl =sgion no'th o1 the Tiscon-

ER

3in Wver, Zaolozyy oI iseswsin, vol. 4, pe. EB , 1882,

thoutht thay had baen gomentael by iron oxids cominy eitinm» yrom rerrugin-
ous snrings oy Irom SOmMy OTROT SO0UrE8. Oparating to poaclpitzts irem
Irom Witors

2
Chambarlain observed tha Trave!s on the 3asy Eludt at Devils

g/ Qhamberlain, 9, C., Fluctuation or level o5 ths quartzite or 3an
and Columdbia Jounty, #isconsin, fs. icad. 3Sei., Trens,, vol. 2,
pr. 123-138, 1474,

Lake, bduy di2 nct ezpress any view 2z to their crizin, excopt that ihsy
are not zlacial. Irving considered that the zravels and potholos at

_Zi/ Irvinz, Re. Ds, Ie0loTy ot Central isconsin, Jeolozy or Wisaecnsin,
vol. 2, p. 508, 1877.

.

Davils Lake reco-d 2 highar lovel ci the pre-glasial Wiseorsin HAlver,

Chambarlaln and 3alishury =2soribad the conglin/wemt:a 3t 3eneca eithaer vo
: 4 ,
tho marine Cratacecus or to the older drift. 3alizbury first recoz-

4/ Chamberlain,.T. G. and Salisbury, R. D., Prelimimary raper on the
Driftless Area of the uppar Mississippil, (U, S. jeol. 3urvid, TDs
275-276, 18856, ; {

ey
—_— &.m—ﬂ.p(//}
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nized the widn extent of the upland gravals and eorrelated them with the

hizgh level gravels to the south, tat did not meke clear his views as to
y/ 2/
thoir orizin. Howell  asgribed the devoixits at 7auken, Jowa, to

y 3alisbury, R» De, On the nurtivard and eastward axtension of the
pra-Plaistocans travels of the Mississippl Basin, 320]l. S0C. Ameri-
ca, Bull., vol. 3, PP« 183-185, 1303.

salisbazy, 1. De, Pra-3locial gravels on the quartzits range near
Baraboo, Yisgonsin, Jour. Jeology, vol. 3, pp. 655-857, 1895,

-

g/ Howall, J. Ve, Tha iron ors daposit near Jaukon, Jova; Iowa 7a0l.
Sarvoy, vole 25, pp. 37-92, 1916.

agoumalat ion in a toz on & meneyplain, a view asrllor statel by Salvin

§/ Jalvin, 5., P20lovy % Allamakes County; Joia Feol. Survay, vol. 4,
np. 97-103, 1H95.
. 4/ 5/ 8/
for th2 sam2 daposit, Trowbridye, Shipton, znd Huszhes considarad

4/ Trowbrid e, &: Cv, Proliminayy Report on Jeolozical Vork in the
Driftless area; 3eol. 3oc. Amerisa, Rall., vel. 26, pe. 76, 1915;

Prelimimary report cn zeoloziczl work in northeasfern Iowa, Jowa
Ascad. Science, Proc., vol. 21, pp. 205-209, 1914.

History of Devils lLalm, ¥isconsing Jour. Joclogy, vol. 25, pr.
352-363, 1917.

drosionul history of ths Driftless Area: Uni'versity 01 lowa 3tudiesq,
3tudios in Hatural Tistory, vol. IX, ¥o., 3, 1521.

Q/ 3hivton, ¥. D, Tha Jeclozy oY the 3mrta quadranzyle, “isconsing
Unmtlished Thases, University of Iowa, pp. 39-45, 1916,

6/ Huznas, U. Be, A correlation of tho pemaplains in the Driftless irea;
Iowa Acad. Sciense, Proc., vole 21, pp. 125-132,

that tho gravals orizinated as stream deposits om 2 Tertiary poneplain,
griteria relja.ting to th® oritin of the Windrov formation may

e dividei into fou- zroups, as follows; Composition and a3sortmnt
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of mzxtarlais, sedi-sntary structure, dilatkibution of devosits and
mture of the underlyiny surfacs,

The materials ¢f the Windrow formation fall Iinto two oenaral
wrouaps (1) ths pbbles and asscciated sunis and elays and (2} the iron
01xidags,. Ths chort pebdblas are showm by thoir foss{lsto have baen
darived from Paleozoic limestcnas, nona oif vhieh was younrer than the
Davonian. IIpst of thow cams from tha MNiazara dolemite, They are
manarally hi-fily polished and wsll rounded spacitens are amkeasess rara,
Phaso facts »Hrovs that the transportation of the charts has variel srastly
and as 30 T of thom are wall rourdsl, it follows that they have not
bean subjected to mich vwashing and are wrobably of stream rather than of
boach orizin, Tha aaartz pabbles 4o not appzur to hav: been darived
from any of th3 Palsozoclc formations nowr expesad in the upper Mississiypd
Vallay and it is suitz vrobable that thair mother roo: is in the pre-
Cambriam. All are wall polished and rounded, but not ome of lenticular
shape has besn found. It is cconeluded that they have besn bhrought a
mroat distance by streams and wars not ‘washed alony a bteoach.

Tho aasortment of ths sravals and a2sicclzted samds i3 very voor,
Chert and quartz pebblaes are intimately intermixoed. In 2 sml1l hand
apacimsn variations In 3fzs from a tonth ot a millimeter %o twe or thres
gcontiotors i3 ocommon. The sand grains show sinilar imporfz-f assort-
moent. Thaso characters, while thoy do not preclude mrins deposition,
atronzxly sagzost river origin,

It has also besn suggested that the pobbles owe thoir smoéthngss
to desert polish, but the poor assortment of the associatei sands would

appaar to preclude this possibility.
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Tha irorn oxides ars prasont as coneretlonary masses whdeh
rante up o sevsral tons in welvht amd as 3 cemsnt for tha peblles
ani the sanmds, They are charaatérizad by a varlable stats of hyira-
tion and by tha presuneos of 3 variablo psrosataze of manmnese, phos-
nhoerus, and ¢lay. The Intimets association ot the diffarent kinds
stroayly suzrests, 17 it doas ﬁct preve, that thelr depisition took

place sirmmltensously. The iron cxides are ot tns boz ore typo.
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Such padding a3 poorly definod. droszs~
27 Tlaces. The iron-heariny portions

snow ossantially nothiny in th2 way of todédinzy, but this is poa3illy

due to the davalcopment of concrationary stractzrs subsscugnt to d2po-
sition which woull hove broushi about the elimination of bediinz. A

for gurrent ripple marky wory orscrved at Tuamn2l Jo. E.  Tiens of the
afractures suizests mrine origin and =11 273 in barmory w~ith the visvw of

guth and west. 7The

,_.
O
o
£
W
&

gtream depositdons The Crotaceous son lay

roam depositicon in 2 rexi-n of considor-

cr

pabdles ar: balijevaed tc ba of 3
ablz relizd a2nd to have been deposited by streams flowiny to tha south
and southwest. Tho absenez of cheris containinyg EiSSissip?ian and
Bounasylvanian fo53173 Is in harmomy with this comclusicn sines such
chorts would certainly hsvs basn umong the pebbles had the straamsf owed
in the opposite dirsction.

Aze of the Windrow Formation. with 31isht raessrvations
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1/
Finchall and Upham ascribed the up’und zravels and asso2iated deposits

——

1/ Winchell, N. He, 360lozy of Killmore County, 330l. of iinmasota,
vol.1s,PPe 568-310, 1us4.

+inchell, ¥W. He, Jeo0lo7y of Jocdhu2 County, 3epl. of Tinnssota,
VO?.. 2, ppo 20"61, 1888.

Jincholl, . He, F90lo3y of ilover Jounty, Jeol. of Minnaspta,
vol, 1, pp. 3D5-356, 1884.

Ej Upham, Carran, Tzolow of Jrisht County, 2eol. of Wimasota,
vole 2, 1588, n. 292,

oI sputhaasto n IHimmssota to thy (retaceuvur. salisbary  considored

g/ Jaliswvary, 3. De, On the northward and eastvard extension of ths
pra-Ploistoecena 2ravals o ths Mississipp! Baszing Jeol. Scc.
imarica, Bull., vol. 3, oo 183 166, 1892,

taat "1t i3 not bayoni the pessibil ity that some of th: bads are Jra-
tagaous, while othgrs are Perbiary': but tiit “the dbalznga of evidenge
sgams to favor” raferenca to the lattar. Howell ooncluded that the

plain on whieh he councsived ths gravels To ogcur My be assumed with con-
sidoratls confidence mba 01 Plaiocens a3 sinca‘it bears zravels ich

4
tolorf to the Pliocens Ladayetto Iorrution.” Chambarlain xod 32 bury—/

4/ Ghamborlain, T. Je add Salisbary, R. Ds, 300107y, vol, 3, pp. 300 301,
1907.
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discussed thase gravels under the 2liccone, b?f/sugb sted that they
1
may be older. Trowbridge znd his assoeciates hold that they are of

1/ Provbridse. 4. C., Zrelininery repart on meological work in the
Driftless Arecas Geol. Soc. America, Bull., vol. 26, v. 76, 19153
relinincry report on reological worlk in northoacstorn Iowa: Iowa
acad, Sel., Yroc., vol, 21, o. 205-209, 19143¢
The erosiomal history of the Driftless Area: Univ. of Iowa Gtudles,
Studies in Faturcl History, vol, 9, Ho. 3, ppn. 76-79, 113-1153,
121-123, 1921

Hachos, U. B., 4 corrclation of thon-meplalns in the Sriftless Area:

W.&".Gad. bcismes, ‘roc., vol. 2l,9p. 125~132, 1916.

Shaw, 2. V. ond Zrovghridion, L. C., Goologic atles of tha Unitoed States
Galemnfilizabethﬁ' .« Se 3201. Survey, Polio lio. 223, »n. 9-10,
1916. A

Shipton, @« Je, Tha Goolosy of the Smarta quadran~ls, Jiscensing Ue-
~miblished thosls, University of Iotm, pp. 39-45, 1G16.

37

Tartiary aso. lcGee, doseribing the Rockville conslomnrate of Iowm,

2/ ikcGee, W. J., Hotos on thy Geology of a mrt of the Mississivpi Vallor;
Geol. kng., 2d sec., vol. 6, pv. DBB5-DO1, 412, 420, 187%; The

Ploistocene history of northeastern Ioma, U. 3. Geol. Jurvoy, lith
Anmm, Ront., nt. 1, pp. 304-308, 1891,

r
il

roferred 1t to the Cretaceous. Alden roviewed 2ll the known ocouwrrences

3/ Aldem, #. C., The Uuaterncry geolosy of southeastsrn Wissonsing U. S.
Gool, Survey, Trof. Popor 106, pp. 99-102, 1918. ' '

of these gravels, but reached mo cmclusion as to waether they aro JOre—
taceous or Tertiary, sucgestins thet both mry be roorosonted.

Thore are two wroblems involved, the correlation of the occur—
ronces with each other and thair _correlat lonn with denosits of kxnown ago.

In tho discussion which follows tho two vproblems are not separated. Cri-
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teriz which bear on the ags of the pravels of the Windrow formation my
be divided into six sroups: (1) lithological similarity, (2] topogranhical
position, (3) fossils, (4) amo of underlylns formtiomns, (5] relztion to
ovorlying formation, and (6) histaxy sinca the advent of clrciatlon.

Tha caorrelation of the different occurrences of ths Vindrow
formetion with one anothor is in large vrart based on thair lithological

similarity. Such diffeoroncos ag oxist are mantitative, not qualitativo.

Thic fact toiten in camectinon with oflwr evidence lezds the writors to the

¢

conclusion tint the gravel and limonits Jdovwosits as far wess as Hitchell

Y

County, lowa, are of the sams are. The map of 130 milas from fitchell

LA .

+;

1/ In this commoction it shaald bs statod that the writers do not asmume
the gravels weore necessarlly demositad within o duration of fime renre
sented by any torrestirinl or mmrine formation. An entire yperied may
have besn involved and sane portions of the gravels muy well Do some-
wh:t 0lder tinn others, but tlpy are believod to heve been deposited
within 2 smece of time G ing which the same genorel cmditions of

deposition were nzinptained throushont the arez of distribuiion.

av

5 TOrs

B

County ti Guthrie County, Iowm, ffionlt to bridge. There seans
1ittls doubt tlut the Guthrls Céunty bods aro Cretaceous and could o cor-
relation with the gravels of the 7indrov farmation be deoflnitely establishsad,
the age of tho latter would bs deternined.

One of thoe strongect lines of evidence tezﬁix to show the great
aga of the Windrow formation is its topomraphlcal position. 1IHMost of the
mown occurrances arce on the summits of the highest hills in the vicinity.

The Windrow Bluff occurrence is over 800 fect above the rock bottoms of the

adjacent valieys. Hastof the last mamod point the strata on which ths
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Windrow deposits rest have been entirely ramoved over thousands of square
miles leaving the great Bentz»l Plain of ¥Wisconsipe. The wroduction of
these topographic feamres took 2 long time and the_ toporranhy sesgas to
have had ossentially its prosent form at the bogimning of the Glacial
veriod.  The gemeral harmony of the elevations above sea lovel ls an
additional argament thet the diffarent patches of gravel were demesitoed ot
espentially tho ssme +ime.

It has beern suggested in the considerstion of the origin ‘qf the
Windirow formation that it was deposited by streams under conditions of con=-
siderable relief. Jre~Dbeiny the case, it follows thot 2t the time of
the deposition of the gravels the ursesent location of the formetion were
the lorest mrts of the mrfa-ce instead of tho highast as th{ay.are todsy.
Ths divides have migreted, so that what oncs was a vallsy bottonr is aow
ths top of 2 ridgo. Such wzgratmn of divides and shippins of stream
courses has, dbu'btless. been brought about, in ;:aré, by the resisténce to
erosion of the iron oxide deposite; but an intervening poriod of paneplana~
tion and & subsequent uplift are net necessary events in the seguenco. The
- nature of the gravels sugges{;s'_ modsrataly wide vallsy bottors with f’e.i'ri_iy
' "E;ig; divides, __Hi;_ls Goubtless rose to considerable heights aleng tho
éﬁeaia courses and from their erosiom, the bher'i: pEbbles were dorived. X?e
must picture the country as it apneared vhen th'é depoeite wore lald dowﬁ:rwe

musb 33&1156 that not only have rivers mir'rate& through-the complete elimina=

tion af tha femr divides, but streams hc.ve orodad their b@ tt-mq 800 to
900 feot below the former ﬂeors of thﬁir valleys* we. mst cFp*:m'efc:1:—:*.*t<5 that;,
over thousa.gds of aqug;re miles ' wind,- s_tr‘ea_.;ns $ and {;h'c_e wea-thaz_- ha.v_e; ,totally '

removed rock layors 800 foet or mare im thi‘é_i@@z;’s,- fermine tfhe'gr'saé Bentral
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Plain of Wisconsing only then Jo we obtair an ademats concontion of {;he
groat age 0of the Tindrow formation.

Althoush no conbemporanecue £05sils have been collectes in any
07 the deposits, the choerts have yieldsd foszils which vange in age Dronm
the Ordovisizn to thé 53 lurmn and possibly the Devomicn. This oives
it the gravels are of post-Giluricn are.

The youmgzest rocks Imowa to cortsinly wnderlis thw Jindrow forma-
tlom are of Yevonim: agne  If the Cuathrio County, lowma, consiomerates are
nart of ‘A:Zf_%ris forrntion, then the Jindrow Jormation is post-larboniferozce

T Ao 7T e > Gy oy ST
The matarinis o $0 overlie tho Findrow

loess. This relsition nroves that the formetion is niler than the Pleisto-

CaND.
The earliszst ice ghasis in Visconsin Found the tonogranhy of the
L
Dpiftless ires not srently different from whal 1t is todng. Avpporently

1/ Leverott, Framz, Outl
Jour. Goole, vOle 29, Doe 2
Trovbridoe has spressed the view that tho wallays are of posi-lishrasken
age (Seo pe e Tho garl iae In Tisconsin moy bo of Hebraskan ages
Yoidmam, Szrmel, The Z1 _ ndnoscion in Tisconsin (shatract)y Seience,
Yew Sories, val, 37, UDe .455-;45’?, 19153 Geol. Soos dmerice, Balla, Vols 24,
ppe 697-G98, 1915, Dr. Voldman later rovorsed the viess ompressed m‘thasﬂ

1e=smcaw hiagtory of tho Ildssissippi Valley:

CPu
v, O
EAw |
;.1
M
t&’.)
™
-t
B

paperss  The writers of thig £6lio hove never basn satisfied that there is
any drift in Wisconsin older thar the Ilkpsanm. :

tho iﬁa enté?}gd the Gontrel ?3_9.121 ‘o'f.i’;’i‘stfoné in _z:x a'aozi‘and- J#c}'xs_én Goﬁnf?ies,
thue,mm thwt this plain is of ,raﬂlaei..él fo¥adct anai 1:114a ‘ i:he ’{a’a.ndrmv ‘:?Orm...
txon fienw *sntaﬁzx!:eu thoe h e of thesa g-:L_.cwrs. e ti"i@ eccupie& m w&.t‘mnr—
dpg u,nd eraaio.a wh et i‘as mken place since the retrea nf 'tha ‘earliest ice
sheut m::x *ifisccmin i a mere nothing conmared to that whish h% e:u ossﬁ_ s‘ima;

the x@*!ﬁmtiﬂﬁ o the umami p-;':zvels and 'bo iron ore.
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Unless thz time mocossery for deepening of ths valiasys of the
Smarta and Tomsh goadrangios is rmch less than is gouerally thousht, the

ertirs Poriiary veriod doos not sowm too lomn, in the ooinion of the

¥

writers, to hive brouent shost theszistine dlsiribution and nliituds of the

-

on in relationm to wrescmbt boposravhye Th L

Tedn

¥

gravels of thas Vindrow {ermi

F

trua that in tho mountains and platosus of wostern United States lmge
cangonc hive been corved since middle Partiapr time, bubt the eoniifions
of climnte 2nd slgpe thars o2rs vastly diffsreont from any vhiszh could ever

havs existsd in Fiscons in.
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2 EN b y o] . s o 3 - 3 -
Stobaement. Yho deposlts of Plelctosens mmd Recant ave

within the Epe_,;ta snd Tomnh quadranzles coamrise:

Allavial fons and *Alluvium of f£lood ploins

*Dast anl ruck

*Sand dunes

Loags
*Fisconsin valley £illing

*0lder terrace rrovals

Donosits due o crespand hillside

nesidoal soil

L The deposits listed above wors formad affer

or guite reacheld its praesent topographic form.

dorived from all the oldser formations, from
ereat unco -formities. ITxeoevting for mris
Tisconsin terrace gravels sre the oldest of

posits marked with an astérisk are shown on

Residual Soil,

- Gemeral Statement, The residial

(Recont
{Recont)

{Hlscoosin and
Recont)

(Fisconsin)
(Tisconczin)

{Pro-T'isconein)

{Pre~Ploistocons
to Recent}

wWREI

{Pro-Plzistoceone
to Seoant)

the ragion had nearly

ey cohtain materials

which they.are seperated by

of the residnal soil, the pro-
thase depo‘sits. Only the de-

the arsal geolosic rap.

soils of the Sparta and
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- Zomah guzdrangles are compoesed of the dsbris derivod from the westhering of

dolomites, sardstones, and sandy shalos.

marent rock but exposures showing this are

They grade downward into the

NnoT COMMOTLe

Chareater. Tha go0il develonzd by tho weathering of the Ongote
dolomite ic 2 brownish rod clay 2:1lled with chort. In the lower nortiom

of ths soil fragments of rotted dolomits

aroe COorEidTie.

Ths pandstones

weather into sand but no considsrzble amount of residunl so0ll con be ss—
cribed to the shaly zones.

Thicknoss. Tha thickaess of tha rasidual donositc is not Imown
axacily. It is grentost on broad uplands vwhere exXposurss are UNCOMEION.
It is bolisved that well records which show as much as 70 fsct of loose

erial on the ridges inelude o comsidorzbls mmount of drdren Golomile
below tho frus residual soil.

Tha rosicual deposits

ars

Arey
epoch of zlaelation, since withln the area

such :leposits hova pot had-time to form in

lative age with roesveet &0 the oldor drif

J.

pos t=-Glacial {imc.

for older than the Jiscmislin

covered by drift of that age

Their ro~
1/
in more difficuld to estimnta.

1/ Meles, 7. J., Pleistoeem history of mortheastern lowm: T,

11th 4na. Bents, rte 1, pp. B4B-BS6, 1891,

Chs.am’b@rl,-ug Tn LTy and .1\.-:11 :‘b'il""y Rd D.,
Avea of the Upper Hississippi Valley: U.
PP. 221-256, 16885, T

3. Gool. Survey,

Prelinimary paper on {;hq Lriftless
Ss Geoles Survey, £th fome¢ Rovte,

Within adjacent aress covorad by older drift there is mach residual soila

To what oxtent this hog developed in ths &

artent it is mre-Glsolal

has never beer sabisfectorily determined.

ime since glaciation end to what

in
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the opinion of tha writers & not iancmsiderable portion of the rasidun
g0il of this area is oider thon ths Plcictocone. Residual s0il is
gtill in proececas of formation.

Reposiis Due o Jreey.

Cenoral Stntemont. Under ths heading of dowosites &g to

crecy are inciudod ascummlations of weatheorod rock debris v ch have moved |
0 & grestar o 1loss exbont from the wnosition whore tho mmrterial wms savarcd
from the isdre. Tho rosiduozl soils are oiso isvolved in this movorent and
have arept to an extent not gensrally rexlized. Taliue zoourmiztions oo
nrise tha bullt of thess deposits.

Imzes.  On the uplads wharevor thisre ‘s any considerzbls

P

L¥

FI
[

slope the roastduum hazsr;rzovr:d to somz extont. | In mozt ecagaes this cannot
ho demcnstrated but as» 70&“11”1“5 whare michns of St. Potyr sandstons huve
survived in hollows of ﬂm On':ota dolomite tho alim.oz:ianon iz striking, In
a rozi cut ot l’inaﬂolim* wmrcw ths residusl clays of the Oncota overlie
3t Pator s.ﬂmc‘xs_to"ne 5o that the s50il of &n older formation h s cregt over &
younger rocks  Tha talus azﬂ _e,'r‘eep' iap_.osits of the hilis@ies ara_a
ha‘cerogéaﬁims miztare olf_‘ résiduril clay =nd sand nmixed with bleéké' of chert,
ﬁolamitﬁe., and £he ’v:.rlcr _smzdséanesa In mny places the _.rfﬂ_téri;__l_l o
‘,\emoleh a g-laciel till in its phrsical vharacter. | |
o Age.. ”ha dena*"its due to creep’ oecar i mﬂ.}lg;ysi which

-1/
BDIRTO tly, in. 1z 2res mrt et le ﬂt, anted_ate the oldest xnomm drift so that

1/ mverett I‘ra.m., Ontline of °lel"tooﬂnw zzi_st'cr# of mesidsigsnf.-valzey:
Jour. Gaclopy, ?'014* 29, npPs 620,621, 1921
Trowbridge favors tho posthebmﬁmn agas of the v‘llleys of t*e Driftless
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Trowbridgc, A. Gy Prelinmlwary renport on geslogical wark in northsastern
Iowa: lowa iead. f,meme, Zroce. vole 21, vme 208, 209, 1915: Zrosional
hisgbyy of the Drifitless Airsa: University of Ioga Studies, Studies in
Hatwrel History, vole 95 T0e 5, DD LEU—IL?'? 1921,

they 2ro orotably in considerable part of pro=Glacicl aos,. Thalir formn-

ok

ion is still 20IinZ One

o~ Yigoongin Torraca Grovols.

onoral, Statamont, The oushond the aroa are gpavel-covorad

gent strzam hohtoms.

{x','

ro0R borracos Syom o fov fest to 140 feet above the ad)
ost of tho pebhles are chert, with o sshoréinste amand of sindstone and g
gmriz pobbles. Thars 2rs no dolomite webbles, Littls sand or cilay iz foumnd
The demsite ars in mny nDlaces cwerod by 19{35#01‘ Sans sonde The thiclknaecs

? gravel is iu Tew plages muck over 10 feet.

Relntion to Underlvine Fornntlons. Derraca gravels mre

found lying uvon rocic bemchss at geveral horisonz in the Franconis and

S

o

=3 hard to dig-

Bx;esbach 5.ndstonoce Soma of the gravoel capped torvaces
tinguish froﬁz the rodc terraces.,

Thidkness. The older toerracs gravels in fovr lodatioﬁs
“exeosd 10 fect in thicimess. The mzizmm 1s probably not ovor 40 foob.

Charsoteop. Tha older tarrace gravals émsist of rather
goarse, iil assortécl, mdely bedded, poorly i‘aﬁﬁde@ stones with zmiclfz sand,
{Plate iV.} In 211 Wt one local ity tho nebbles 5T6 fr w80 per cent to
virtmll;;r 100 per cont cho*t derivad from the Omepta cielomite.- They are

-

more o less mtcr—vro*n. in size thoy ranrs fram a fraction of an inch
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in ddametor to boulders more than 15 inches thick. 4o pobbles other

than chert are nearly all hard sandstensg, in which fracrenics from

tha guartzitic snd ferrusinous layers ars most shundant. At one
14 '

locality {Sec. 2, Smarta (T 17, Ze 47) the sonoral mals is rovsrsed
Il

and sebblaxs of sammdstomos prodomincio. The sandstone pob las sre

gwllier end hetier romded than the chepts. They deor in par-

centage in desgending o stramm. For inctznce, iz Stovens Valley,
wost of Domal, condsitons aoikiss un about & oper cont of G nobbles,

4 B e Y Ty 2 . 5 -
1ilo at Toxnh, tires 2'les to the northocst scarcely any sandstong

% & - o ~ - - - - | N - e 3 -
nebbles ars dound. The cize of 211 4thio pobbles also degressos
= Loy, - e o " T . ramenwr T - -, ~
doryn strocime  Wuartz pabblon fyrom the Tindyow Sormation ars looally

. - - d L - 1. R e AT -]
concpisuous, but form an insigeificemt wart of the wwole moss,.

The doposiis ads voushly stratified, with occaslonsl oroess bedding,

P LT V-
Iayops of ¢loun sand aro found in placos (e Yo The parcantame
of stoaes Is groatest mear thoe mirface of the ground.

Distribution. Along the headwaters of Lemonweizr Xiver
near Tomlt the older terrace gravels ars sesn 20 best adventage {E‘ig.
' L"éﬁa:h . They cop isclanted hills ond rock $orrasos. "he largoest
single (iap‘bsit ig at Tomoh, where the cidy is..ﬁuil_t o o terrsee more
i;h:},n_ 2 miig lony, I=if 2 mile wide, whick is almost comletely mantled
by gravel -:-mci semde  The highest ocmrrenccs ‘porthwest of the ity
are ahout 40 feat above the stroam. i*hcse 11; the vicinlty of -J&ckson-
ville Schoel sro 60 feot, and mear tlie‘.nég‘*th!sres_t_aczj*ﬁar: of section
_:56} o, 1’?f.\/ B. 25 cmell patchos af _a*x*av_éiare-ﬂﬁ 2oot abwctha

crecks This representz o grade of ahont 20 feeb yor mils, comproed
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with the slops of 19 fest ver milo in the present strsam.

In the southorest guarter of Socs 18 and tha northwest
qaarter of Sec. 19, Tomah (R, 1'?) T. 18}, Yerrsce smvsels cap three

tistinet Isvole rosocetd *;rm':)( obont 60, 80, ondl 100 fext ohove the.

(

b I RN Eo 5} Y e 34 2 . 1 ~ . oy ey =y
» 1Amit of the doposits is vory nrd (o dsterming

River, and 2t s comotory south of Tomh, contrast sharply with tho

In tho norrow vellsoys of Kickepoe Biver ond its tributaries
are mmorous mell remmomts of older torraco gravolo, ,{he clovations

Thoe

roach o maximm of 140 f£oet above the river_( Hortheaa:-t of Wilton
gravaels rect unon several horizoms of the Franconla ;:t-d Dregbach forme-
tiens, Doubtless mmeh grayel is conconled bomeath ths loéss, which in
nloces resches 10 4o 15 fest in thicdtnoss

In Ia Crosse valley and its branches exposures of the gravels
aro somovhat lsss comon, & fact démo in large part to the vovering of
lozss and ';,rinmalovm sapnde In the min valley. ’Ghev {}e.cu,,z' 25 high as
90 foet sbove the ollevial floor of the Talley 0*.110 "em’{; ﬂ.bove the

rivoyr. {éﬂé——_r—-w—ﬁ—‘-s,ﬁ i 1’?';/ B 5‘»3’;2 .



A mumber of deposlte ars known in lLeonm Valley, among them
(TN, R, B W)

. sa s a2 e i ~n
& grevel pit in & -3, 38 o, Ses. 20, -;!e.us/-r & thictzess of 6 to B

feot of sondy. 111 assorted chert gravel is workeld n facoe of ahout
( PAde T )
250 feot. A It iies uoon Laavily bedded whiite gsanéstone ol the

ehoel form tion. Tha danosit oxtonds enly a fow rods back from
: (Tab N, RYwW.)
the eesont fecg. In Jec, 24, Zeop.ﬂ, coerse provels are found on

gf

roeh eredad looss-coveorad serraces atbt eloveticas of arvroximately
20, 20, 58, ond 129 fzet czbovs 4thie stream., Tho geoavel is avaryvhare

& — - hal x
wnts of srovol wore foend in

the older terrace gravels is

el of Esolomical History. Thsa

sincs the grevel e doposited and in the almost cemlete removal of
the omtire doposit ovar large frens. The older tervase sravoels

Sto-

@

ara intervretad as alluvial fows asd welley filling of early 21

gens g0, vien the rock ficor of the vallioy ray have been ndgheor than

General Statement. The bottoms of the largoer ‘mlley's of

the Sparta and Tamh ng.drc_nﬁlsu aro flat with ellnvicl £illing,

. Theso doposits consist mainly of sari&, with subordimi: a:*mzits of
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gravel and clay. In placges they ars overlain Ly loess

Relavien to Underlving Pormations. The younger vallsy

ill Ims evidantiy bea formsd since tin ercsion of the are~Tiscon-

- 2

sin terrace gprovels, for it occuples yoli ioys ot theroush thet Lformme

tion, 2nd is of e different comosition.

oy |

is reported to bo 120 fest. Turtimer down In Cross: Valley it 3
00 to 100 faet. At Tomzh it is 70 to 104 foeb. In tho smallar
valleys e thickneogs of the valley i1l in few Dlacss excends 25
feate It s anfe o ermelnde, thorafore, oot the muximmen dhicls

nass of thans denoszits is seobebly not over 1B faoi,

e o 4 T ok < Pl N - “w - £
Lhopesior. In the vallags of tha lormar streams fho

T i B 2 . L. YR FJ — s CI - - 1.7 .
volley 23311 is mimdnly sand with o fer candstme 2ebblos; In tho

nzprower vallcys, ospecially wear the ir headweters, oravel and rubble
oredominates  There relotively fres from adniziurs from the mo-
Wisgonsin derrace gsrovels the limestone and sandstone oobblos IO

up mors than 50 oy cent of the-de;msit,' coﬁﬁ:‘ast nz charnly with

the olGer gravel formati. Bilack, blue, 2nd brown clays ars seen,
in places inierbedded with the sang, anfi in othor localitiss formins the
snil gror the gravels. Tho ds-,rlz solors are dus to the WasIMmee _of
.oz-_mwic matiar. In many ,ﬂlacas bhmae B30 z,,mvﬂ ierses in the clay
ent sand, Havines £lmmg la Crssse ‘szer s}mw GFO.J.D“J}OQQB']. aand 18

and elayey sands with aburdant cuz'rent mrks, Demosits of typieal
browmish 37911{1% lpesn occtzr in plagos nenyr Tomh end in la Crosse

Volley ond 15 tribotariss {Pim fu‘" );‘ ' i}ccz}.giofml pat bods are



fTound irtorbeddedl wich the sands of the valloya. The buried

soils ares a mtural consequence of the wrocess of alluvial donosition.

Rasord of WALL ab Jnaria,

-~ ~ _“ FalFe 7 Mnte -
2 Blosks ast of Sourt Houss on Jalr Strect.

Micknass et
Lozm, blucic sondy 5] 5
Sani, yeliow e a0
Lonm, black =andy, with twigs, shogls, and
ETaSS 2 Gz
Cilny, yellow 3 85

W
[op]
-1

Uravel, chart pabbles

Lomm 1i's that above 2 89
Gravel,; chort »ebbles gnd sand, vhiite 28 117
Jendstone with snle beds i68 285
1/ Revorted by Corseaeter Crovley, Jriliar.

Well racords reporte? by 4. Zeo Hollister of Tomb ghow
tamarack loms burisd in sand and clay from 30 to 40 feot below the

nrocent valley bottaas.

[

Distributiong. The valley {111 ic in meny places sensrated
from the adjoining Billsides by 2 f2irly definisve break in the slope.
For long distances, hovover, th- division is =nof w2ll marked ami the

two morge into ono mobthsr, the vallsoy floor sloping tomaeds the stecam,
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Thnig condition iz fvirtivmr com ollc Al vhore omd dunss are ound.

TN 3 o~ — ) b 7 - -
rasidnal denolils do 2linvial fillings, that the boundnriag ghowm om
the T vt necosnarily morn e 1050 arbhiipoper In pthar Ords Ly A

- - USSR S T T e D S s L_._.J. 194 N Ll

hoads wron G undands, wWhore it has o A4t of only o fow ogor

., too

ooy noroow flads aro nat ohriotls velloy

£931 but »n rogiwd Ao dpeghot dooosits whiich com onet o onrriod by

2 gubdost S0 rwettor Mlgelz bhnn
daforastation ol e combry. This
gubjozt o cowsiizeed ot sroator lmvth unfor Teolooisal History.
el The oilavinl vallsy £3111 iz concratzd By o wroncuarnced
ung-nfornity o thoe wro~Jiscoasin tovrace grovals. Iz 2loo diflers
in ths mgront reantinae of limcoctons ol coasitom? abbios and ocand,
It goseng possinla ity the vallers wors crad2l in this intarvel Trom

th2 levol of the pro-Tisconcin tarraca £ldors to the mwoesont rocic

L

floor. The upnher terrace has been traced into the highost terraco
the Xississinoni Valiley which consisto of mlocial oatwash of Tisconsin
ags.  wnether or not all the vallay M11 is of this 2w is not clenr,

for ths lowver parts muy well be older. oy of the simll strooms are

apgrading thaeir beds at the nresent time.

A0S

Genaral Statement. Denosits of ff or yillowigh-browmn losss




)
a1
-

are widely disuributsd throushout the Syarta and Jomah cquadrancles. The

-

loass is of Bolian aizin and gverlias the roeks, residval doigsits,

oldar terraco sravoals, ard wyer alluvinl terracss of ths valley
Filla 14 munmlise azegollont soil.
anlation fo imderlrine fore:tiong. The 1oass mn o las tho

orosion Jorms of thoe wrasant mirface, rasiide gnconformnbiy anon
£l formoations, inciiding varts of the Visconsin valloy £iliing, It

s M M - ol . - + - T S o JUNRR - h P
is wrobrbl-, horovor, that o mrt oF oo loasg fonnd on thy vellay

THIins oy bovo beon torimc owor by stresms Lol oreldn weshe
MMia= -~ T 3 =% R B ~ - T - - x e
CHICHTICSS . T looss is ohsamt over 1hre: podiiong of

tha ouadrancles 2 whors foond varies feom o £o7 ixeheg thick to 20

fzet ar wasibly nora. 12 thictest demoniste of losss ara Jount on
o rooik terracen within the walleys ind inm pPavines. Thew nrea bost
deyolopad in vallsys ond on the enstorn sidec of widooec.

Charactor, Tho Ioecs consists of minaral particlss of ths

greads of Tinoness Imom s <ilt and ¢lay, &5 chiogn in tho accompany-
ing table of mechunical analyses. It iz of & 1light morous toxbars,
froo from stonos 2nt of a buf? or rollowish brown ¢olor, tms 4iffor—
ing charply fror tha sticky, red, residml limastonz solls znd the
tony rosidval cands, I‘al iz unstratifisd. ?Jh‘ara rogting upon sand

or sondstons the wind-trangaorted origin ot the loess is rmade evident

ki

undorlying formation. T clays of tho valloys ara in larpe part
dagzAdized losgs warkad over by water, 2ri mizoed with sand. The choni-

gal commozition of the losss of ths guedrongles haz e=sy been deter-
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The hirh poroombazc of silicz, above V6 nor cont, iIs in
contrast with the rosidual limestons cleyo whoso silice contant in
fow cuses much sxcoolds 50 ter cent. The content of iron and alwrlmm
oxnides is 2lso wrenortiomlly lowors Ths loesc of this arox iz not
caloarenns, s aro e thiskor donosite farther to thoe south ard

wast. T microcconic owxmimtion shovs 2 grant variety of ninsrals,

1%
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hogrnblendis, and myro-

Praliminary oot on
”"ch J. Je im0l
1835

Technmien? pnlosasn of L00sS.
AT -
o 0o
l:s el
i oy T Ay m by
< T AT IS 00N
- P pp— i - 29
Hstebs kil 217 loils
=YY T il er s
vornome Tivision,
f s Sy
(e} Jig. Jurvay.
H v
{ad)
. Al
Five frmrel -2 mm 3.1 . WD Ded
Tozrso oond LE-1.0 mm Jel -0 2 1.4
T g s 11d r ‘ :
Tadiwn annd W 20-.B mm Jal 0 NG 1.8

311E #0500 83.1 O4.8 TheD 57.7
Clag ~«005 mm 18,4 14,7 16,5 274

(a) Aldem, ¥. C., Twmeternery Goology of southeastarn Miscomsin: U.l.
Geol. iurvey, Prof. Paper 106, p. 22, 1918,

(b} Weidmon, Sammol, Hall, 3. 3., and Lushech, F. L., 3scomisissonces
soil survey of sath mrt of northwegtorn Wisconsin: Tisconsin SJonl.
and Het. Hist, oa“v ¥ 3ulle 25, 1914,

{e) ‘hitsom, i, R., Geid, V. J., Dunmewald, F. J., 224 Lounsberry,
Glarmvu,, Soil sarvey of Ia Crosse -Comnty, Wiscorsin: Wiscomsin Geol.
and lizt, Mist. & Jvcy, Bull. 40, p. 20, 1914,

{d; Fhitson, &. Ze, et. zl., S0il Swwver of Junsou Sounty, Wiscogln:
‘riseconsin Geol. and Hat. Fist. Suwrvay, Bull. 38, o. 26, 1918: Soil
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The most roriod AP forenca hetueen looss end rasidmal clow

Lapmorad o el (P f 0 /

i‘:‘. ta lorpoar aorominegs of silh in o

Sigtrinvtion. Thae martion o7 the Snorte mpodeonslo in o
Trossa County g heyr remnal br ths Visconsin Jenlonical and Tatursd
History Survey in coomeraticn with the U 5. Zuroon of Soilg. 4
T ey - *
Uwa —eailo- -3

Al N T oaae P
roeons Jounti,

SR
1. 40, 18924,

Tfoct of looss ou the fortilitr of the o0il is ot Jimdrow 3Inf?, west

of Toml. Aore o geos te tha wost bharrsn wostes of 1ow serth arowvth
uon rosidiel ond wind-hloon sonds. To o opst, scarcoly 2 stounn’s

throw awmay, is 2 rich Parming country. The éifference is due to the

N

wresonca o7 tho lossg unon 13 aasbarn slont Aand its zbsoen on the

wostarn. The sirmifcancs of thoso fnctc is dissussod undsr the hoead

L

of Gaological lHistory.

Ame The lpegs nov wesorved in the district is youngsr than

-.z_vll -———
the torrace aravols simoe ao~arontly und’storbed loosa 1z fownd on the

Lighast of the younasr alluvial wallgy denosits os welil as upon somo of

S
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tie terracos erodod In timt formetion. 1t 1z possibln, however,

that formatlon of the losss covered a great izpgo of time, or re-

oecurrod at fferont meriads, althoush no definits evidence of
thls inve boon discovored in s oroz. Some, 2t lanst, of tho

loass of this aro: is of poct-Tisconsin agg.

-
Zune oand.

Goneral CStaterent. ond Sinec, nenrly 21l cuiascont,

occunwy larmte areas in Lo Orse Vallsy =md ite fdridbuterics. Thog
occur mninly upon tho 21luvial vallor £111, dbut are also foand on the

rock hills,

Helasvion w0 Undorlain~ Fgeiittions The sond dumns are
larzely confined to tho upper torracs of the waller Jilling althoush

some cra fownd at lower leovels near ‘ngolo. Tagr rest upon tie rock

v

1ills with pronounced uncontormity, in places blocking smell valliszys.
Thicitnase. Sond danss upon the plains T
20 fecet in haight. On hilizsides the thickness is more diificult to
estimte. Tyo excavations nexr Cammp Robinson show rock at a dopth of
a fow feoot, and onoe set of long tronches at o depth of only 4 Cect.
Chmiracior. Tha sand dungs are camosel of sand grains
which are considorably better rounded th:m those in tho Paleozoic rocks
or the alluvizl deposits. The diggranm shown in Flg. 16 shows meshani~

cal enalyces of these sends. They should bo compared with those of the

sends from which they wers derived {(Flgs. 9-13).
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Distriation. Tho largest araez of dunes is on the Smarta
Target Hange, Dunes 2lso occur alons the hasa of ti; ridge whick
separatos farmers and Coles valleys, ~nd 1xn sm 1l wetches throush Lo
Crosss walloy and the lower nart of Loon villey.  Jince thers is overy
madation betvom dmws and ailuvial sand plains on the one Dmnd, ond

tho clop? wesh of the hillsides oz the othor, the mwopling is nacossarily

A

cmfined to aroas of well=mrked churoctor. In form, fowr dumes aro

of croscengic chipe bub most crs 10w swolls or mounds wWi'ch in =mony
wlaeces 2nclost dowpeoss’ ong,. In on;z(lmtance._, northsast of Jolilcs ook,

a mall pond has baon darmod up by duncs.e The best develonod uns
topograshiyy 15 1o t$e vicinity of Jomec Dugwy on the Smarts ferset
Rzngz, whers the Imob-and-kettle tonogranhy ocours, with local rolisf

b8 12 to 15 feot. Somn dunes are Ioovn whil ok ve ne s face omnros-

ion but are thy A lling of old valleys. The bodding of theso de—

[#]

shors that they ars not stresn I1sid, os can bo obsarved in Buras
4 ’
(}Tf?ﬂnﬁsw) (T’f?MJle/J

~ - ™~ a B Caens
valloy (Secitons 14 and 23, Burng) ond in 3B 4 HE %, scc. 15, drien,

sit

2

7]

R

Amo. Tim sond dunes ars the coarse phose of the asellan
deoosits, a3 azpln ‘ned mdor the hoad of e clorical History. They wers
fomdd dor ing, and in largs mart a2ftor, the poriod of valley filling.
locally sand dunes ar2 ctill forming vhoroe fod from ficlds ond river

flood -pla Ins, btat for the most —wort tho dunog of this area are qulescant.

.Omgr Derosits.

Ganoral Statment, In addition to dumos of Rooent age,

denosits of poeat enmd mick occur. The rodern allavium of the 4
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Tlood plains and the swemp doposits alonsy ths stroars coursos are still

in »rocess o2 fomation. Srell alluvial fans and soma alinvial

valloy filling arn beint domositod 2t the wresent timo,

Mooinlioin asd Torwacos. T ton ol the valley £711ing is
iy oot fioodvlain in all vellays exmcent that o $hs 1o Jrosse and
o Tow of itc larmor tritutaries.  The floodnladns ars morshy in nlaces.
They 2rd roechsd by cbendmed orbows, comy of which sut latorclly

3 A = q 4 aade Y . - oy A - -y - —- A - S -
into Yo 2diceont hillz, Thd gtroams ot mwormal sitote flor in marrov

R L 1 - o .
mors or laso spandor o olnnpels coveral oot desv.

In the lazeer vallare the stremis hove =atronchwed thomselves
L T . " Fef B ] 5 1 ™ -3 e ]
n the volilegy fillinn, foming {errnces. In Orogse Hiver Slows in o

broad shvelloy freach from one=hals to onoe mile in width 2né 20 to 30

n

faot deop, areded in the allavial dopocit. Tho gsidec of thic troach

the hich torraco has boen ranmed 25 the "o terrace {TigeZo ). Lo
ar terrages, not ovor 10 Fast abeve the water lavel, cre ineluded unom

ths map with the floodplain. Siishtly-developed terraces are found

and tha Lemonwelr River mear Tomsh. The subjoct of $5ho origin of the

terracos is considered wnder ths head of Goologic History {Seo—Rise—).
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General Steterent. Ths rzloozoic sodiments of the SCparta

and Tomah quadranclos 4ip to tho soutlmost, descending 300 fhst in 20

milas, Thie ig a din of about 12 oot par mile or 2bout 8 mimtoes of
arce The soneral soutlrmasterly descent is brolon by slilitht folds,

Do th p:,r;;llol to and nomal to the dirsction of dip. The maxirmm
dip o0f ths irreculoritiss doos mot cxeosd om ant 2 half degroes. ™o
stracture is showm in fig. by means of contours drawm on the hase of
“he froenemis formetiom. Tha base of the Omeootn 1z not marallel, ot
chows madh tho goma fa2tures.

Jaseriantion. T structure cmtoirs giow thit the stroto

din in a ceories of slight monoelinos, soparcatod by bro dor arsog of
naerly flat-lryiny vociis. A notnbla emmmnls of 2 monocling in tand
betwoan Pamers and 1200 va1lcys. In the stospast nlace the inclino-

tion doas not exencd 60 feetv to the nile.

Of the slizht solds nmarelliel te tho dip, thoet rommins froo
rortimvest o8 Tamn to near lelvinz is bost .mr}::ﬁ. Cn tho northoes
side the strate riso slishtly to oxn ancisline and then fiescend to a
syncline on the southeast with 2 maximm dip of 60 Lo 70 feet in Wil »
mile.  That thore is no fenitin: is demonstrated by tho abundance of
oxposuras in which tho observer com raadily gee .ﬂle grodual descent of
the strata. A sinmilar, but lowor, anticlinnl roll rums hortheast from
Bangor abong the ridee betwean Burns and Big Valilsys.

Oricin of Folds. Mo relation of the Helvina folds to the

thickness of the Francorda, 5t. lawrernco, and Jordon formations mey be
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5. 17 and i8. The decroase in thickmoss of these

i

goon by comuring fi

~

foraations alons 1 morthacst-southwest line coincidont wih the wegt

si’s of tho folds shows thad initiazl di»n wms swodbidbly tha cause o tho
Ipeatiom o7 disturhancae. It iz ~lzso dossibla, howavar, tint the

cheinge in thelmoss oz ccentanted by tha formation of the fold. The
larper mrd, 10 not all, of the domnvduaros froo o roulzr dope dis-
wlzyaed by the cteata of this aran are bost omplained by o combinition
of initizl lIrremuinrities of dowosition ond ocobsesjuwi insoelitias
o sottling aftor tho rocion was upliftods The halnht o7 tho Tock
terraces above tho nrasmt volley floors 1o, miterclly, afloctod by
aititunda of tho gtrata vidéh comtrol them. Jhas ke terraces riso
or 1l with Jocal folds in ecortoin wallays.
guecicl iavestimtlom was oude of the Jninting
of 12 rocks In Yic zroa, simce the iackt of ﬁarge gurrios or ~thar
exeavations ronders any conclusion based on small cxymcuwres of doubi-
1 value. such joluts as can ba observed are irregular in both
vartical and horizontol oxtont and ran in 2 groat vari $y of diregtions,.
It appeors improbable that thoy owo their orieln o great earth

N ’—'M
movamants but siomly to shrinimes anim% folioving the uplifiing
of ths reglon fronm ths sez. Mo relatic: can dbs made cat betwesn tho
larger features of tho torograshy and sither thoe folds ar joints in
the rocks, althoush locally thza cowrses of amall gtroams myy be

affected by jointo.
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and Tomh mandraatics wers ovidently oacs involved in inteonsoe mountaline
making movorrnice Tha resulits of Geep woll driliing in iz zrea

an roclis Porm ooy e ol low

ke

— R o, - ~ - gy
supmest shat 2t orestid tho wwea-luarbr

- N My & N O »d - Vneq-art o~ o K K R - e A . = 44

rziict, Thet the axisting buwriscd ourdece is wyarly {00t or rethor
- N e b an s * in -t [ R Ay O I 4 - N,

aovhly umdsnlotins in pungestel 2lso by tho toponraniy o7 tho wro-lam

Ty - L . e % I " - 3 s - My -y - P
orinn nosrhyio the morthenst Whors the underlying Sombrion sandstmes

fne roemily hoom romovad by croslion. This burled sur-

- - Ia) [} - o A . aen . . -
foen ol tho wpo-Oambrian irn tho Smria dnd Dol undronolas 5o

1/

" . FRE o o .
Y G0 NG oI Tarned 0

I~tr

)
o
@

»lain, foroloned in

- s

goarse cromitos mmd highly Jolided, eryouvslling, moimaoimhic mocis,

wideh mast ive origlnatod at o orost donth delor tho swrface of

encimt lo Xy noaniains, oives gn idez of tho vast amunt of srosion

T
3

-

witeh the azree unlierwont &ufing tho formztion of tho wo-Cambrinn

pemeplain, Tho lome and camliceied hisiory of wint occurrad In

»

vhe Swerto-Torh region dwrins the eons wracedins thce Carbrion inclu-

com only eonjectira. T ragion

0

ded mmpy ev-onis concerning which sw
/—&.%/{)\(-‘Lu\_
wes- coverod by the soo mainy timos and 4s mny tims ledt dry. The

1/ Weidman, Samol, The pre-Potsdcam ponoplain of tho pre-Combrian of
north cantral Wiscorsin: Jour. Goolosy, vole 2, DRe 269131, 1903.
Geology of northcentral Visoonsin: Wisconsin Geol. end Tate Ziste
Survey, Bull. 16, pn. 592-600, 1907,

Van Higse, C.RB., 2 cemtral Visceonsin base lavel: Sciasnce, . 5.,
vol, 4, vp. 57059, 1896.
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tn2 saith and conthyest over —ho nearly flat oro-"mobrica lond in-

augrrited Cambrim Yomnh and

Smprta madrantios thet sinllow
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oceasional diorossions; tho sands would be 1likoly $o becoms well gorisd
zri the erains well rounied, there would bo md cracking where ths
sediments wermitted suechy thare would bo on abandance of rionle rorip-
intand a groat develomment of crose~lamimation of which some would he
likoly to bo of eollan aspect. Ho such extensive s nd fl:ts exist
today.  The fann of Culeh, roar the mouth of the Indus comes noar to

mooting the roguirezents. The reeson is probably to be found in the



in thy gresmmt h'~h altitades of the ‘ands 30 thot in no place

can the soz transgross over an extenslve »lain of crosion. On the

locel (5

coutrary, the axisting conditiong zra such that the low wlaine &
T1lidasr out aminst the sox.

Tho econslact moviny of Yoo gands ond the odiororal chnracter
of thvr wator voldics mada 14 4ifficnlt for orrgnisms Lo obinin o
foothold So (it thowro was —roboably scaznt i1ife where tho sands were
o ositin. & sooloist im thoose dars wouls wobally have found
cradins in thase Zrosbach mriars a4 vory discounrasing tasi.

At the elose of Oroshoeh dme 4o arso misiit hovs been
abovy the ser dor o shord t7me, at it ‘.:ﬁmatl-,mzrim wter dur-

inm e tima of Franconia éoyozitione. Tha exrlier domonites of the
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froanconis indicats watars of causidarabls suabliisy, bat

doronits show o osclilation of ho sox Bottom go et 2% timos nards

axtensive aroas by ohrinimac crascis.

Tho godimsnts which roachsd the son during the sarlier -2rt

or Tranconis timo contained an sharndance o2 ol folzms of mica indicat-

ing tho erosion of a torrans rich in that scbotance althoush 1t is
poasibl- tlnt the mica is of socondery dovelommait. ZPrecinitation
of glaugonita occurroed Ifor lonf' woriods fwice daring fronconic times
and the distribution of tho slmconits sugeostis that ths nrocipita-
~ion oceurred in cycleg. iz?othing i3 known wiich is supgestive of the

gmration of 2 eyclo.
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Franconiz deposition was brousht to o closo by uplift

praom sonds wore subjocted to erosion. Howr lone thds
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sctara, buat 1t wnn 1ozt omoush for 2rosion fo

rozeh godimonts oulficiantly inforated o Sorm nebblesn.
The gedimemts of Lhio lowes 36, Iawrencs wore danosital in
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g thoe son hothon moar: bpousht above the mbor for mrinds of $ims
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Stebiliss of sodeniation obto el dnring tho popor St.
E . St -3 T . e T bt - * —~ T =
Inwraaco althooin g wators copar o Lave Deen s ilow o that

strosgms could broays s 11 2ebblsc ‘nto tho cocuenge of fino zands Thich
wore gomerally boiag donosital.

e Jordm sandstowec anmear to record a robraat of tha soa
and the Jong foresed boeds of losal distribution at tho hass moy de

oF

tho advancine denos itsf\etre:r:zs. dearly sveryt
stone Desnealrs vinlonee of dowosition and 1t appoar: quite cortain
that nertc of than ware demsited by ths wind. I 1ife oxisted over

the arec of doposition, no positive evidenco of its ncovrrones has been

hing in the Jordon sand-

found. The lmdicon (7) sandstovoz zppear to have boen deposited vnder

essentinlly the same conditions ss those which wrovailed during the

Jordian,
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If imevivmtion victiros o vast nlain bordoding o olinllow

-

soa with sandy botiom, with thy {idel mtors lpod inf; ridely over

il womdngaine of sond oxmbandine fron
AT = T, = gy Sl =t o~ 3 man - T VT by
LW imto vim wmatows of tho sosn, o cavbion of the cmditiong
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of denooitiom ~o oy are thorht €0 Dnve axzisbed w il Do atiained.
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It io thovhd thoet on intsrvel of subaerinl erosion oxisted

? tnd the Cosotn durino thich

[ Pasy NSO

hotrem the dopocition

- - fal -
eimagy oF tho Lacbrinn sands woera oroded, but, vhaotovor tho

P P ST S Ea i 5 P My oy I I I, R -~ - - at -
¢i52, thoe bogimning oFf tho Cnoote ting fomnd the arss beomeath tho sez
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and In somendiot Qogpor wmiters thon hed wevailod during any —art of

thno Corbrizv.  Ths ol bobtonm woo cowerad w th dans? mits of alrn
wh eh nlactored fho suxydieog onwiich thoy 11704 with cracta of b
carbenate, Snimal life in may orouns of Drvertsbrato was wobsbly

-

abuntont in thicz sen, but oniy the gostronods and cenhulonods hove
ie?t meh of = rocord. Tho zlmndmt chart modal -z vhch oroe pro-
sent cymmest thet somo orrganleng witdeh ode thelir tostc of sliien moy
ayae livad in comgidersabls muioers, bat o direct evidonce of thelr
presonce hes boon found.

Betwean the close of ths deposition of the Uneobta and

begiming of Ste Poter deponsition there was uplift and erosiom of
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Omoote atrota. A rasidanl elay wisha chicrs bhonliors foavelnmsd drine

2vile  Tnethor this erosion toinlly rimovod
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R ich an hoon aresorved i 23idior of tht two suadrnnnles, but the
aord mmrd and northoictwrd {Scing scearmontd of the Plattevililo and
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Galm linestonos and dolomitos, tho laguokats
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mites, somz ml et and the coath mately attest to oths

anee and erosion.

subnergencies, seoarcteld by intorvoning times of
Indgad, 1t somms »robible fthnt 211 formeitions up to and including the

Hiczsara dolomite (Silurian) wern omco oo

in tho Swerte and Tomdh gund-
rantias, as debris from these formntions is found in the Vindrow formn-

ti0m. %—in. in the DJevonizn moriod ther:s mny hove boon submorgmmes
o

o

of ths rezion, as strate of thot 202 ocenr 2t Milvaukoo and in
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theastern and gentral lown, and, 18 mt coz bottom, tho
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Continantal comditions wrobebly contim-ad throushout the
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lovel of tha wrocont hilltops. Tha coarsmmoss of tha mebbles in th
indror faration stomeste stroams wi1th rather stoesp gradisnts rather

than those ol 2 neneslain, Thezo astreams my well hrve flowed in
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valleys as marrow and &s steep-oide 5 tha present streams of tho

Svarta end Tomch guadransleg.  The rangoe of alititudes at which the

Tindrow gravels occar show that at the time of deposition of thesa
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gravels, thers was at lagst 100 foet of local reli

tancec, 2ald perinns mich moro.  Subseguentiy bos irom ors aoniars Lo

hovo boen dopositad in Tlood 9lnims, sTims, aad ox-bows, mach 28 in
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Zliccene Twoch, 21l ol Tisconain -

Izgo Sren Soas

o el srogcosos of Darbiary $ime contimred {hroushozt
the <atormary Tith intzecpitions occasionad only by fxo apgrading of
the Jississiopl Valliey by 2lacizl oubvash. In the ogiacicted arozs,
homover, $ha restoration of normal ahwsiooraniiic wrocesses., folloo-
iny mlociation, hrs not yeb, exeodwt in some of the older drift recions,

orodue od torosranhic forcp reantely resambling those in the Smris and
Roman uadranglzse This. of itsoelf, is o striking wroof of tha vast
length of Tertiary time.

The ti since the dxposition of the ".?1nc1r(_m forsmtion,

in tho Creteceous {?) s beon saffici-nt for ths lztaral shifting
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of streams from their formor courses, =2nd for tha 2ntlre pemoval

of the windrow sravals throw-fiont iy of the Cormer vallayrs. The
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PUSOIBLT IRAURTIONS IN T TROZICH CYCLT.
RO T o
o Jroblems  The tiwe since the quadrangles were last
unlifted from the sea i3 so lony tint it seaas rwobabla that ths
orocess of crosion night well have beon sybject fo Inverrupntions dus
to climutic chompes omd to elevations or deprossions of oithar thn

.

iond or tho seo surfocse.  Chompesn of oithor Tind conld 2ot be sxoacited

to Inwe 1oft ormy definite trecos uniess 2t ane o mars timpos tha aren
had Lo romced o 2 poneplain, ronnanic of W ek ove mt et beom
roachol by fho vzllioyo of the mresont cyele of crasione 0 Cf?n‘.‘;'_nl.

hprdly exznact 60 voany sarfliving portions of a very aneient pone-

ean ba gomeate’ he odffects of rook Sheractar -nd rocih siructurs Tram
tho effactsol wplifts Dolliowing venepiafnaition. In the noarly lorizon-

t21 rocls of these guzdrangles, whi'ch hovs varying degroes of roasis-
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tance bo weathering and erosion, this nrodlem is infinitel;

eult than in 2 rez'on of folided stratz

Previous Investisations. Iiany goologists who mve oxnmmined
ths Driftlaess droa nrnvicms to the stufios of the writers havo des-
eribad omz or mors digsecied panendains but their intsrwotations have
varied widely. They regarded the rolling uplands as more or loss
und issectod remants of é.n_-erosi on mrfece or surfaces formod with a
highor basn iovel than that thich now provaila. Emmel basad his con-
cliwzions on the meandering course of eortain rivers farther to the

south . THershey first deseribed the uplands to the south and west as
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;/ Wymel, [+ 3., Somo munderire rivers of Jiscmsin: Seienco,

now geftes, vol. 1, pne 714-7156, 1895,

.&/ lorshey, O. ., Ire-Glacial erosion crelas in nortlxestorn Illinois:
Am. Goolonist, wvol. 18, wp. 72-200, 1856: Tho mhysiogranhic develan-
ment of ths upmor llississiopi Vallsy: Ivpid., vol. 20, pm. 2406-258,
1397,

. _.3'_/
diggaciot neneplrins, ven His first doseribed the wononlain to
Van Hise. 0. R, & eontral JMieconsin bose iavels Seience, Uaw
i ole 4, m. B7-59, 18%56.

dmmn, ormusl, The wre-2otodnn moneniain of the ore-Cambrizn of

"

Jisconsin: Jour. Goolowr, vod., 11, . 203-510, 1907.
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the Paloomoic racis, & vidw shoon later by Taldmn {0 be ~3rronﬁﬁls.

Selisbhury and Swood  Interoretcd the allunvial 2md lagusirinn nlain
{ e ms s ‘ = . T Ty a4t
L/ Salisbhbury, He Do ond itwood, Ve Y., o macnrenhy of the rosion
v

.
..J 4
7I1s Loine and tho SDalliss of thn Jiscmeoin: Jisconsin Geol.
st. Surver, 3ull. 5, me D1, niztasn XNVII, XVIII, 1900,
-

1

of central Viscamain ns o pmanlihin.  Grmmt deseriboed o ponanlain

A

in couthrrecterm UViseonsin in reports on th- l221 and zine deposits

5]

a2d in 2 waper wwitten with 3ain asserted thnt this plaln bovels

aeiess the strate to thoe north, mssin: throurh the zrea hero discus-

&/ 2/

sada ™o samo view wes agzin stated by 3ain, and by Grant and Barchara.

{

&/ Grant, U, S., Laad and zinc deposits of south
Wiscomsin Geol. ami Het. idlist. Survey, Bull. 9, p.
pe 11, 1906. :
Grant, U. S« and 3ain, H. Fo, & pre-Glacial peneplain in the Jrift-
lnss Arext: Jcienca, now seriss, vol. 19, m. 528, 1904,
%/ Bain, H. F., Zize and lead deposits of tho upmer Hississippl valley;
U. 5. Geol. Survey, Bull, 294, D, 137529063 Tisconsin Geol. and Fat.
Hist. Suwrvey, 3ull. 1%, pp. 11}-16, 1907. _
Grant, U. 5. and Barcherd, 3. #., Geologic atlas of the U. 3., lan-
castor Zlnsral Point folio No. 145, pe 2, 1907.

ot
&

astarn Jiscaonsin:
11, 13033 Bull. 14,




113,

The first vhase of the sthgy was clossed by (he work of

i/

rrtin who intsroeetzed the uslznds as 2 serices of cusstis caused

e el e e e f. s s
1/ Zartin, »&:’T‘:}E".Cu}g The Py leal "'50’-'1‘.-?}:}‘; of ipeomgin: Wigoonsin
N N Tz ] ~ " vmm Pl . I g
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Ty e ST Ad e T lew s o g oot
srin of Jiscmmslin Divow, The ciffi-
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-7 4 ~ Lo 2.1 P A ., T 1 Ay Kl o — P Ty
Talty of soporatinT the offects of mock elnractsr Irom thost of clmmre

ﬂ 5 - 7 ] el ] T A am T - - -
elevation oo ghovay Tor oo Jirst tinms. ince inrbin's work tms
blishadl the old ~eontd han 1 Al md arrad Beaolhridos omG hin
DROL IS TG 0LL COomeeutlon RAED DeSn anandonad, LIOVOAA S 4y NI
Y,
D
by > - T oew - L
goocintes woztlnta two menoplaing, ode of wHilch hins brem disaacied

3-:,.-\0-.--'5 on o ()10 o lowraein 3
ten, Bull., vole 26, The ?5' 10155
x

-~

0% Lov 15ing Jowr. 0010y, vol. 25, wn. 3D3-354,
1817; Tho erosionnd histary of the Jrifiloss . roz: Univirsity of Iowz
Studies, Jtudicc in Inbural- History, vod. 9, 0. 5, 1921,

Hurﬂles, Ga. 3o, L correlation of the penmizine in the ~riftloss
Araa: Iov czd, Ui T,‘Hs..?., Irocey Vol, 21, np. 123~-170. 191G,
=

Zhinton, J. 2+, The geology of the Oparta quadrancgle, Viscaisin,
Upyublishad thasis, G"ﬁv-’”"‘ ty of Iova, 1916.

- e

into r soriss of cunstas, but vhiich el ins the suboguzlity of oleve-
tion 0F tholr crests; the other an incomslobs ons wrasomt only in tho
bottoms ‘o:‘ tha vales batwom the cugstas. The warik o these izter
students has bean for more critical and dotziled than '::ae-—tim previous":‘
“he problom emters not upon. the facts but upon the relative immortonce

to be placed on different vhenomena in reaching o comclasion.



Tun uniand sarfaces. The upland sz facse of bthe

2nd Tomsh maodran~ies In common vith thosa of 2ll the Uriftloss irea

woll dzainyl aithor by monns of bhooad

o
velloys or, winrs tho underlyivng rocl is dolomise, by o imir holos.
An nbsaerver o looits 2t onn of these uninnds from o distance mets
the Imnressioz thet o geos (ho ddsooctod edse of o oainin. bt on
closo armrosch no lov2l unlaend e ha fomd. Ingtond ftoa Yalain”
corstantly rocedes like o will-of-the-wisn untll ho roclizes thot
That he sses o bhe horicson is mothins nore $thinn the blondiny in the

digtance of fairly lovel itooned ridges of sultegnal olevation, In

i

el A h Y N T o A4 =T e e A
sraatly ozacororavad in doserd tiomsy they rogard the cuonomenon 825 2
rneras oot erl illasiom causad hy the universal raiztive incamsoname:?

nf vartical relief ns coamred ¢n norizontal distanogs.

“ha Ondotz Unland, The tonogranhy of tho arsas uanderlain

by Oneotn dolomiite, iz omw of rzintively gentle closes {Plate VI,

Y

which Inad from the ridges

P B - S 1- T ’ o
vto the neads of tho sicop-sided wvalleys

foy

ich Imvo cut throwdh inte ths less fesist& 137 50:*(33:1 sandatons be-
naath. Locnlly the draimegs is into gink holes, somn of which hnve
a dimnater of oveor 60 feat. Tha depth to the base of tha dolomite
benoath tho ridgoes varies from o fow feet on marrew spurs or lsclated
nills to cvar 270 feet on broad ridres. 4 not Inconsiceranhls npart

of t-is thicknoss 1s mde of looss,residwal elay, and decormosad

dolomite; in places thess denosits excesd 50 fest in denth., The chinge

e
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of ralatively avan orasted ridsges, coonsed by tho Fronconicsandstona,
b - warm \ o B ey S N nos a
Thare ore »nthar broad ridgen tith rolline Loos, lovel onouth for

= - QL — A 1 i "
Tarminy lars Sha a6il Aot the "surizce

1

is =erely i~ bleond 'n~ in the distronce o norror ridges nnd isolated

hilla of about tha sanz elavasion.
to tho wvallsys with the broelr in slopa on oftisr the micacoous sandy
sigle laysr or tha hard calecezrasous asundston= bed 2t the base of the
Franconins formntion, or loczally a hard 22ayernoar thoe top of the Dres—
bach. At m"ir outer ends, tha ridges brexit dowrn to the alluvia
nl2ins in suceessively lower and lower, mmaller anl amallor cemical

hille or tavec-shapod buttes.



121,

Tho Framconia bench is mwrasent at 21l noints whers erosion
has cut theoudh to the underliyln; Drosbach sandsiorz. Hear Tomah the

Tallor. Tho bonch oxtoads

N
e NnEor

or torracs concists o f o mpmbor of subordincity terrscas which are
. . e e s o e ) s . ]
trrasuiny in occarrmco a2nd digtribation. Most wersistent is onz

on tha rolntivaly Tirm and ner
af ti= Drmation. Tier: mgrr doth above 2wl halow this horizon dut

i

2pa for the most vt meraly siicht benchos on spurs {Ziat

& arescut taoy oro found on both sides of omzll vasloys, thus

Ul

showing th  thioy aroe not due to stresn cction bub smmiy to differ—

)

2T il 2} - - . 2 P -y
X delness of bedding of the uniaerlying sandstons,

jrs

encos in.
Yhile older {or wo-Tisemsin} torrace orav:lc asenr on the Franconia
at somz places, neverthsless 1t Is clsar that the baneh as z vhols is
dus solely to &fforontiol weitherine and erosion. Tha thin hadded

Franconis sandcotones weathor into rounded slops sonswi:at resombling

those develoned on dolomite form.tions.

datations of the unl-onds to rock structurs. The interpre-
tation o2 tho unlsmds as remmants of dissected pemepleins or as due

solaly to tho sffsoct of differswces In tho rasistancs of the strate mast
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rest lirgely uvon the presence of nortioms of tho unlards not yot
aficted by the sireams of the wesant erosgsion eyela, and unon ths

marillelisn or ‘olism of ths ridge tops wnd tha base

Ty - 4 e e S P - 2 e
¢l tho wositiont Iyrmation. The

the writars, not ~nly withie the az
2lmeat o whols of the Driftlsss irea, without findl o 2 single

sgunrs rod oF swrfaeo whosoe nrasomt tonomranhy in wnol in ctried re-
Iation to rocdt chorackar or that canrot Do emilained oz o oresuld of

p " -y I - 2 . Fa o T - 2 T T4 g
tra wresont crosion avela, In the gas» of tha Onooto uxinnd thors

sowtiy oy sontizros !t tha anlond lie

5 M gy e N -- +3

tioi. e cuestion then arisss
. s Fonm b3

t¢ Zirct nomeonlzination, seoond,

o~ - opdans e F — = LAY L ) L T TP e ) s
0f tho avarleias Jormalions, and third = oriclinal warizition in

{ = .

~ ~
bl - L . [ Y~ - .,‘ 2
thicknaas of tho Dnoote {(Sae v e Tho gecy nd and 45

-~

D & - . S, S ap * - W Fadir B A ~ ~
foctars not oousldsral by mwoviaus studnts of the arag. The trocs

ngw word dotm mors then ths racomily exmosed

B bl > LD g
Thiz s vhown in Ploe 18, a—secidbar OOTHRED

— ., i

ry -~ i Jal. 4 sl B
v TY | T el g . 3 e ———— 3 v d
L ooyt LW LA D IS TR TV ST e WIS UTTRT OV CT AT IEATAD <

I+ has beon s4nt3d that tais

ridme shovs an urdlssneted portion of a high lovoel pongalaiy which

actu2lly bevels across from the Cmeota dolomite into the Galenma dolo~
1/ .

mite. The writars hava traveled thls ridgee along State Trunk Highmy

_l/ Trowbridge, 4. Cs, The erosloml history of ths Driftless Areat
Oniversity of Iova Dtudiem, Stadias in Fatural History, vol. 9, Fo. 3,
PP. 71"73' Fi{’:. 17, 1921.



27 and find that & confusing factor is the irregular thickness of

the Oncota and Shaiopoe dolomites. Iocally tho 5t. Yetsr sandstme

is very thin and fnopa-Sempe noriced escarmcnt &t the base ol the
e N A

Platteviilo limcstono. Theraver the 3t. Dater I thisk a4 ghars

oaxtmis o the soubix

slone ia found ~2nd e Onsota-Thakones .

b SR - &0 .Y PR I s ~q 49 3 e ~ - 3
tha effect of ioworiny of the ridme t0Ds »y colation 35 uob wwosont

—~a—y) [ 5 ~% 2 =) A P - - - 3D 3 3 - %
2othe merdllislizn of the rock lapors and t(ha ridze tons is mch
5
-'L/
- ) 5 [ gl A :..' - Ee o -y 1 P A N -
2ore mriiod. Thr relaticn of his wolsad o the Onooto wolands

1/ gfrowbridge. 1. C., Op. cit., D. 20,

to thae zouth and to the Francaia benghas in vallays writhin that
unplond iz such as o remove 41l dosbt ¥t 1t ig dne solaly to the
character of tho underlying sitroia. It bears no roiaviom vhotever

2

$0 the upiands ot the sonoe clovat iom 2bove sea lavel o tha blulls

- a ~

alonyy IHMosissioni Ziver to the west. Instaed thesa ars the contipna~-

tion doom the div of the Onasots uoland as my readily b seon slong
= It % ~53
%ff)

S Troxin Hidunry 22, It Ins baen shor dm the Sdscusaisn of the

Windrow formcztion that the sravels on tho upifm&s ara not macessarily
en ovidoncs of 2 former venodlain (e ).

Conciusion. The Tritcrs of this folio have been more
irmrossed by the influencd of rock characier upon tho nosition and form
of ths uplands thazn by any othsr fiencmenn. They therefarc favor
tha sirmicr cxplomation of t‘ric ftets:  thet the oressnt tomogranhy

is explaineblo on the basis of one erosion cycle, This does not mean



that pencpnliimiion ns not ocewrred, but that the availablo ovidencae
ig now incuffici mt, In their judrment, to wrove thot sxehk s bagn

tt

b)

2 £asc.

vy I B, 4 cptiyan rvens o i U . T v depren o Py
Tonoororyrr nf Hho Jovdsn i’ She Somromias Tnmdeinng Srmans,

2 nErrowT

™ T . e
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pand around tha ades of tha aroas of Tioota dolomite, bat 16 runs

oat alon soarn fron ohiich the caovning of dolomite hing boon »emovad
in mooloTically vesant timg. The narroew widith ol the btand is

to the softoocs ol e sandstoz ond i%z conmorntiveoly o1I-%t thickh-
ness, (40 1o B3 Ve Thars cy9e cliffs up to EC oot Im hcishig
crass wnd towore of nmost Sintactic f0rm o1 GOITI0N 0N DTS ing

3 3 L I o R o T . . b R R Y R s PO ey T -
grosion, the infhiznco of wobooting haxd zirmata ot the top, tha tem-
e Iy . AT T A M ey ey .. K PR PP | - U 4. 41 - I PN
aeney o) o sanddtony o cros-hordon o cEpoess Lo Thwe wonthor dad

of folliom blocks to roll domm e slopo on

tomosranhy of the
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5
-
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by
A

ia a8 T R Pl . o ! -, P
83 in this frlable fomn

npegorvs the cll:

urrer mrt of the St lagrenes formation is sinllar 2o that of the

crags are logs chundant. e lower onlearvoous norticn of the 3t.

lawrence Cc’;.ps 1ills ard ridgoc. 3803::30 the diffeorence in hardness
bet*.‘-?eaen these beds and { 2 undarlying Franconie is oot ;;';_t*eaﬁ, the
brosk in slope is not so wroninsnt {Plate ,X_} s bt st the co-

tact of the Jordan end Oneota. Tha St. Lomrencs bheneh s, thersiore,

3]

not as cmopicuous cz those above rmd below it, The fact that it
is at 21l points closely cs-ociated with the seme caleareofis bods,

and oceurs on both zides of tho volleys In which it is dsvelonad,
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saows plainly that its orisin io tho rewlt of

arozion of beds of
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differont rasicoanes
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doraw like £aob ot Rocklmd {(centar ol 3

4 poarly doveloped teryace ls found in 2

[
7

tiong.

to thoe distones {rom tho top of the {formationg

action mnd ars not found on both sides a wval

benches. A £ood exarmlo of such a

Valisy, west of Temh,.
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found in Stevens
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Tomh 1s dne to olluvial and lacaziing dopesiic ng boen domonctrated

. ATy —, PN e - - h ay L 2, N ar am
by tho resilis of well d»illine, Tho rociz surizce s Isromadar and
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Gaol. ond Iinte Higts Jvrwey, Boll, 16, o 1207,
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2
necousd Al thry affnct of sivile hodo in tho ho Slaira.
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g/ ‘mith, G, J., Thn indianse of @0 ond roek cluirochkor
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oF iscmmoiun, 1071,

Ny el DI myn oy P hTasn el Slhymisan e In o discasoion of

1PN D10 TITR0T QL wiid A0Gel LT PCT8T. L1 i L oalioh z L

- e Y - - LR Tary 4n A 1  em T R P - Lo y
Ponagrashy 1t o ozplainad $int $he Inrpos velloys wwithin the Yestorn
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Unicnd z2re Goutla or Domphed, and it § 0f 447 hockas or rocok
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terroces are mrs prrolstmt od cmoepicuouns than any 0Elerde Theso

sandstono and thae Drosbach sardsions, with detalls ac describod In

4.

the pagoes lmmadiatoly preceding. It s alse sta

o

ol vnder Toposzarhy
thai the existance of thoso rock torrices in no way immlisd poriods

of basoe leveling within the valleys, followed by uplifts of tho land.

3/ artin, Iavrence, Rock terraces in thelrifiloss Arsc of Fisconsing
Gool. Boc. America, Bull., vol. 28, pp. 148-149, 1917, _

Inith, €. ., The inflnonco of rodit struciure and rocic character
on tovorraphy in the Driftless Areay Dmoublished thesis, University
of Tiscors in, 1921, ‘
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Iad thore boen sich helts durine uplift of ¢he Innd,
the ‘;nttor% of the tarraces wonld bo decidedly Qifferent. Tnere

muld o dr merny nlzees tarroess on ones oide of 2 owvaliny but not on
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imnd moar the MHgeioclippl Diver in Wisoomsin an’ adienont states as
oocmmsun rothiase Vhoan o discasted mensninin or pononining. Loresor—
maissance ¢f 2 considornble myther of valleors in the iftlass ‘rea

outsido the Sorta od Qomrh onodronsliag rovesls the same rock ter-

- bie calaa

TRCOS. ™o lozor ones oy govored In nlacss with chert mravels,
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Strrmarr of Bomlts of Hespgolic ond Connzoic Depndation.

Thy tovosraphy of the Smriz ond Yomh @madrrngles it the result of

tha forcos of weathoring ond sarosion acting upon gountly inelinsd
Strata of varying bobkdkiomcee. Steon cloves arg foumd ghare woak
formtions ars beiny wrn bacr, thus unlermining resistant layers.

Gant}o slopes ocowr mmar the lavsl of the streams whars erosion is
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not 2c¢tive, ~ithor on soluble formotions lilkn the Cnecto dolomita
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nillion 7v3ars.
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frgsts, as 21t present, the ragion nrobably hzd killiz-: frosts mearly
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Snromees in rozistancs of he undoriying rocks,
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the straame durins orosion, althoush cerdain of $he dewosiis in
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VALLEY FILLING DURING WISCONSIN STAGE
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&1 intar-slacial orosion daposition, northorn,
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timied, in cortain places, however, for this non-glacial stream was
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than by ico borzs floetinT in Giacial L:k> Jisconsin. Me high
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There 1s no caleilt: limestone within the area, The Oneota
is vwh0lly dolorite, or mammasiazn limestone. t can bo uvsod sithor
for lims or ground for fertilizor. formarly, bofore the cometition

of muror lime mde from the Hizpara dolomite of sastern Wiscmsin, tha

-

Cnsova was Wmrned for 1lime 2t 2 mmber of woints within the arsa.
It is 5till usoed for that mroonso in somw of the moro raanis dla-
ricts.

Tho wroduction of ground rock for use 3s o fertilizor on

e

hy of attention, hut, haere agein,

sandy and marshy s0ils is woril

marer maberizi iz readily irmorued.

ZRAVEL

Tht torrace gravels of Pleistoeena ags ars the “_orinciznl
source of usable gravel in this arens  Theyconsist of chart and
sandstono nobbles with more o less sanl. The chiaf difficultios
in oxploitation are (1) the irresular siza of stome, ranging up to
boulders a foot or more in diameter, {2) the larse parcentags of
sandstone pebbles a2t somo loczlities, (3} the heavy coverine of loess,
and (4) the limited extoni and thidmmoss of many of the dapositc. In
comsidorine the developmant of this resource oach depositﬁ}m&d be ax-

d
plored by test pits. If the amount of gravel is wreved to b(?éuf—

filclent, as 1t undmbtedly is in many localitlos, proper crashing end

screoanlng will overcoms the first two difficnlties mamtionad. The
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best locations for develomnont arc nywur Tonph 2nd in Leon valley nnar

- 3 - ONM/
delvina, 4eiwiiTo Sona /Fot nowr gxnosed 2t the swiface on account
T

coverings of looass or sand, ﬂwor‘th;,r o doveloment fo rond meotaf or

for use in concretey cnlverts, dridges, otc.  Some sravel can be

duz from harg in the

el
*

- B PR, o1 - A -~ - -
asont stroams, Tha chari ~ornvels arn nold

miitable Jor concreto rozds.

CL 4

In the -ast tho looss deposits avd =1luvizl clays havs boon
dovaloped to supnly omell brick yards ot Snarta, Pomih, and 3angor.
Tha bricks wore rod and were 2t ong time ortanscively used. The ox-

haustion of loczl fuel suppllices, cheap luaber

2

led to the 2bandorment of all ithe bricic yards in this area. Clay

is loeally vsod to improvs sandy rocds.

The umer and lower grecnsand mambors of the Franconia

sandstone contain carsiderabla glanconita. Tis miner:l 1s wvariable

1/

in atundancs, rangiag from scattersd zra‘ns to 93 psr cont of the rock.

_IL/ Thompson, 3. Ge, The groonsands o Yisconsin, Uumublished thosis,
University of Wiscomsia, 1920.

Iayers of sich richness ara, hovever, thin and rare. The average of
any emalderable thickness of strata is In few places as great as

15 por cent . Yo use hrg thus £2r boen mmde of the glauconitic sand~-



stone of this area, oxmeasnt thet 2 littlo 25 beom used for road sur-
fecing. Their vaiuz as fartilizer is cenomircted by tho former uso

similar mtorial in Yow Jersey and by euxnsriments by H. Je Bran
at the Collams of Agriculture of tho Univorsity of Wisconsin.

W thoa~hh not as offective as conesntratod solublo wotach, slauconite

could doadbtless he used tn advaatzge on sore of the sandy s0ilis of

cemtral Jisecmsin, Ilonetic comnecentration would robably bo noces-
DAYV e Tho marcentame of potassiwmm orids in pare glavcoritc as dstor-

1/
minsd by 3rant variess from 3.547 nor cant to £.575 nor cont.

-

2/ 3Zroat, He J., Glauconits s o potash 7
Univoraity of Wisconsin, 1920.

BERAr

DL

Sand for buildiny mrasos is obtained from a wide varioty
0i 50uUrces. At 3Srmrta, Bangor, and Poreh 2lluvinl sonds aroe usod.
it 2 large nuther of points on the unlands the frizble Jordan, 5t

fawrorce, or S5t. Teter sandstonas are quarried for this vurposc. On

jeh]

lover eroadd the Drasbach is tzad in liks minner. The wrincinal san

»itgs aro shom on the areal map3. fiesz. 9, 18, and 16 ghow mechanica

WATER RESOUHROES.

Gengral Statement. Underground vAter of expellent quality

is found abundantly throughout the Sparic sad Tomh guadransles at depths
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which vary from a fow f26t to over 500 fest, depending upon the ele-
vation of ths ourfoce. 'A.rtesi.-xn water can be obtainad in the prin-
cipal valloys, and gorings are very abundant.

LTINS Snrings oare fowxl in noarly oll tha dacpor valleys
of the oroa wherover o rolatively lmpervious stratum of the FPaleozcic
FOCKs bhrings ‘thc groand wter to the suwrface.  Ioss comionly, shrings
occur where strezns mve eaub into the water fable in the 2 luvioal
plaing, -he heads of Silver and Gtilkrell Crosizs are the bost
ommrmples of to latter ¢lzss. Thass eredks are Jod by swins In the

rock hills, The flow is lost in the sand of tho valiny Jloor and

raappears lowar down in the stroam courses

Aelation o Geolomic Tormations. T™a nlecagagis shile at

the bass of the Froancomis formation is the sowcee of th rect mjori-

.

ty of the rger soringe of tho arez. Such springs ooeur whaoarever

iciont catehnmt eroz above. In many places tho sorings

(40}
e
4]
7]
&
rh
iy

thar
are on hilicides far above the walloy bottoms. Waber also iscuas at
higher levels in the Franconia therc the valley is not deen cumugh f0

raach tho chale, Somewhat loss common &re surings consegient upon

¥
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iron commted or rolatively imporvions layer
beins fount o nly in the northarn mrt of the 3eris quadranglo.
Other gorincs are caused by the shaly calcareous beds 2t tho base of
the St. lLawronce, especially near Wilton., S ler sorings ars fomd
in places at or near the base of the Onsota. Figs 20 shows tho re-

lation of springs to the genlogic soction.
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delation to Humn Bccapation. The alundancs 2wl laroo

flow of the sorings of this reglon have had 2 comsiderabls influance
o1 settlamonts. The older famm;j\aro proadétically 211 located a

sprimo, olthsush in recent mears rmingy sich sites hnve bean abandoned
in favor of moro accessible ones. Ity farmars hnve led sprins setor
to thair houses, by gravity whare tha sowrcs is hich enourh, and
othorrise with the aidoef hydralic roms. o springs are, howevar,
subjoact to {luctunetimms in volume ond mainy 2ro roporiad $o have falled

saerint the dry yoirs of the "20'g

mon-Zlovhng Uolls, Toronshont $he widor ollavial plaing

Yk gy

wator con b found ot & dopth o7 only a few feet.  Ohallow, dmox-
agusive, driven wells arc used, furalshing 2 satisfctory sunply on
farms. In citisg and vill.mes like 3merts, Recllznd, and Lorwilk
cucn wolls aro likely teo be conzaminnted, s nee the water 1s 5o noar
the surfoce that seenage from above is mt irified.

On tho unlands the guestion of 2 wtor suonly is a serious
oraic Uutil drilied wells wore introduced zbmt 1870, there wers fovw
settlere oputsids the va leys, and they =ithr hnulsd veiter from the
valleys or used rain water. As moy be scen from FigseZ¢ there are
soveral horizoms which ars ¢harged with weter. The chaldower wolls
on the limsstane uplends got thoir water from the 3t. lawranos, ut
this supply is not everywhere depondable. Somowhot deoper wells
genetrate the saturatod zone in the Frandoxlia, while gtill others
roach the Dresbach mot far from the levdl of the adjacent valley

botbtoms. In many cases a well hag been drilled not to, buit through



ona 0 the wtier<beoaring zones, time losing the wmtor and miine 1t
nogessary to contimio tho drilling to the next level., This phonome—

non was woll shorn in  the condensery well et Cashton just soath of
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the area {(Fin 21}, Tho drgurhts of the 1900
zoms to Jegpen thelr wolls to the never-foiling muin misr tablo of
the Orasbach sandstono, thoush this entailed wolls 530 {sot or rmore
in denthe s amming water by nnd from guch denths is hordly
practicabls, win® mills ond sasoline encinns are olmost universal,
wher balns stored in cleterns o tide ovor ozlmg o othsr inter~

rantimse.

Artosian of Flowins Jells. Tharao aro aboat 180 artesian

wells in the Ia Crosse Vallsy :.“.1 abmit 25 alons tho portion of the
Hicikmpoo vollgy within the arsa. Tha water {rom these wells risos

in places as mmch as 40feet above the zdl.comt strsars, bat in fow
localisies ovar 10 fect above tho ground. In depth the weolls vary
from 75 feet to over 300 feet. A1l thoso wells, whather startine on
the valloy £ill or or rock ledeoes, obtein the water Irem the Jresbach,
Doy Claire, or iit. Sinon sandstone Tormations. Tha cPining stératonm,
bereath which water is Z2ound urder wnrassura, varies widely in peoclogi-
ezl horizons In the 1o Crosse wolley it is =2 sorics of shals beds
interbedded with sandstones, the hishsst of which ard about 450 fact
hlew the top of the Dresbech sandstone. These ara &.?pabently mear
the bhase of the Zau Clairo formation. In the valleys of the Little

la Crosse above Loon and in Kidmpoo valley a shala layer is reparted

about 250 foat below the top of the Drasbach, or &t the top of the Imu
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Cliire, vhile a few wells 23t flows fron strata 150 foet :15";‘710": then
thzt in the “resbach. In th- last case 14 soems probeble thui local
shale lengoas or iron comontod loyoers arc 'ragent, but exact rooords
are lacikino,

3 ooy " e 3 ey v} LRy A1 CRF T,
Orizin of Flowgs. 4n artosizn basin may be llkoned to 2 city

sunnly systom, in vhich the oottrop of the waler bearing roci is tha

resarvoir, ths rock with 18s overldylng, retzinino stratum of rolatively

- "
irpverv ioas mtorizl o rrosoonés fo the disdribetizns nises, =nd the
wall to tha ton. The vmtor will pever riss ap hish oz tho sgree

-

for two reasons: logkeoe uwrard Lo the surfoce and logs ofhead throwrh
frictimal resistance to £low. Tne heisht to which mteor risgs in

wells, tharofore, doclines away from tho couree of supnly, the slone
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closged wells. An 2ttemmt haos bHeon made to £ix 3t from the nost ro-
liable data obtainable. Contours in bluc on the areal sheats indic
cate the height to which it is bolicved witer will rine in proverly
corstructed wollis, This arteslan gradient declinos down the walley
at the rato of about 9 feet por mile. Jince tha slopo of the river
is less than this, the absmes of artesian wells on the unner tarrace
below Hockland is explained. The soproximate area within widch walls
will flow is showm on the map. The srtesian prossﬁre iz revorted to
be less below than above tha lower shals bed which lies at & depth of

about 300 fest inthe city of Jmrte.



In Zickmpoo vallsy tho artesian gradient =ens rod in an
air line is gbart 16 feet por milo, or nearly the same 25 that of

tho rivor below 7ilton. Flows should net he exmoactad in any of tha

a2 ll e sridbutariss, for their sisen sradoes only miss boneath the

artosion gradisnt near the moin valley.

If we orojisct tie ariezion gradisnt from Vilton to th? north

¢

wo find thnt its elsvation would be rmch higher than that of the city
of Torrh (Mirm. 20}, near which the umpor shirloes should cutepods o
lowor cialss of the La Uronos wailiey do wot suteron soath of the
wlains near Black Hiver Srlls and ilatheor, and com2 to the surface 2t
a lower plevation than the highest flows. It iz, thepofors. cloar
that the artesion gradient does not oxtend - very far to the north or

T

northeast 2t the sanz rats, mmd thet the sowrce of wressure mast be

Este]

L]
ot

in large mrt tho water wdsr the hich ridges a2t tha heads of
valloys. Thig lends thotriters to conclude thot the retaining strata
are olther not entiraly impmervious or that thoy give out to the north-
east. Under the first hyoothesis, the water mensirztes tho shale
layors bensath the hills, vhers the water table is highy and jolns
that trapped bomeath thes ot tholr outerop farthor north. if tha
shales are not contimious to th? mortheast, and they are not ronorted
at olther Tomah or Hather, the oonditic}n is somextat simplified.
Furtharmore, this phoothasis explaing the low gn‘essﬁ.r-a inr tha basal
sandstone beds, t iz evident that, without & relatively imporvious
layor Moping amy from a ridgs, flows aro immossible. This explafns

thelr absence noar Tomah.



Caunseg of Toe:l Hailure, Mildrarto obizin flows ar

-

oceasionnlly ronortaed within aveas which are apparontly 2 vo-_.xlg.
z’

In 5o orsas e tn loenl ool in Sl wotaining
st=2tin, or 0 nhers, s to Sioowrns o caging
valiln, In many drillsrs nvs boon mpainted
L5 rasomalze tnt e olovabSion wis oo groct for o

Ly peenis sondss
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comatings
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111 undoubiodly rove tas cheapost
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an artesizi well, ond ono which s

to tho roci, and

5 earrl

)
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N

pr remirs at any time. The sutor casing muy somot im9s he removeds
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loss of Plgw. Dimimutiom or loss of {low my b &@iz to

the develoymont of latks throush carrosicon of the cosinty, clogging

with iren dgoosit, or interfoyounes Zan ovher wells. In tha ¢cit-r

Bl Ty v e 3 2 L e s B d T S i PR ST A7 —— T A Ve » -
0f Jparte It in o oobatoed Brovalil Griilors cthot o walls Lo only
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e TAGE, 2l onlrr Gngeil wRior o drmmma o oo ondy thon nowmnl consurmmntioni.
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g3 i - e A -
2/ Woldeen, Coomrol ol O
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-
surn=llos of Thogorming Jiscenmsin o0l

. EY~EYG, 1910,

TNy bt ma
ATVET, Ddile O,

cr2irses theo under-

~o from BLOotg 2056 miris

e sy -

wer miliion ol discolved mbhor, Tha orineil subotorncas imgiuded 2
the carbomites of cnliciuvm and rorresinm.

o lorw

The witoys my e v Csa:; into tro mengral ~rouns, fipas,
thoze fyom zh- 110w wolls and s;n‘izz&;c amd sacond, thoss Sram artssian
wolls, The Zformor averase ondy 66 marts wor million of total solids
vhila the Istter contz’n o mean azmnt of 165 mrts ond are therefore

modgeratoly '"hard®.  Iost of the artesion waters Geposit iron ozld

tat thic ls not trus of all, A fow artesi n woll wmters anmoar to be
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low in lrons, Unriumtely the amzlyses do not show the reason

for this difforonce, siner the iron 2nd alumimm ars usuclly groared

taogethor. Aonlysss mnde ardar the direction of 7. 3 Eircheffor chow

+/

from 1.5 %0 5 wris war milliom of irome SNz ron &y r-.it' ic mrohabhlsr
@iy oo owcttrio ol fead urom nrvhus irgu ond comwart i ta the
ferric Jorme. Itz 2aczne~ ic mob hormit :') hanlin, et vives srouhle
Ly clogmint wiots 2rd causing unsiZhtly colorins whsrover sater os-
CRI5. Luroo cowanis of Rydrous  lron wddar, or limoniiez, ¢onm usunlly
o osaen aymml ardogion wells vhseo b3z escanii.

rpdio Tises Grynliga. The ¢ily of Smrin is .’J""‘J"‘lll_,;: from

a skallow ™Il on the Doms of tho mill »ond and on aridasisn w21l with

TN b | _,ﬁ_,.,,., el T A
e MloTins ot tiha
. - - - ) - s » R - o ) L g
camneyry e iz 152 Taat de . lton ig guolisd from 2n artesiazn

On the Federz2l Militayy Hoservation, oost of Iperta. there

*?

ars 5 wells, some of 6 and sore of 8 inchias diam tez') fron from 240 to

300 faet in donth. Troe af those wolls are ai Coamn Rwvhinson, - ch

o

~a

gupnliss 75,003 to 100,900 solisus & dzy. They flow into o fank, dut
can :1so be Mroectly commzctod o the pumos.

Czshion,just south of the are:, is 50

T o ity‘\_.

O

wator comes {rom "‘:eF‘r:;nconia formtion. {Sae Pip
| o i
- : . s AN

of Tomah has tlwoe wolls, averaging about 200 feet in lepth, in the v\

. ' I

Dresbach samdstone. The 012 woll reachiny the pro-Catbrisn i zmot IN

U8 2. The romining villnges have ro mblie sunply. !
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Yield of “olls. T yicla of few of tho deon wolls

has heon neasarod. Tests by Cant. P I Buek 2t Jamp Roblastine

. P - M . . e ‘. ] g - > - e »
In 2917 shooed o padl figr oof sbowd 210 mellonn por mimsiao feom
N
too viedlls i M tmeo QT £, JInin oo omero Lo ;
enilons o i Lowwe, the moant onld

Lons o mdnmth Choe o

e TP Y A
PR D

ia B T R eyl T s -
Joadditionnl wolla oool

Fanded e
L1

—- s ~ TR teamm e A
LAY DRSO PR L4 .‘HCL' 25 13
A mm bk s R T Syt ] Gem P} A A T P I e T A 5 T e e s
SRR T VIR Y IE ootitoe iy Lo v ocavyndino U osrLalonn var
L Y T - :- <4 ey Prd 4 v . 2. POV LR T -
MITI T8 Lo d0-hoor foet, Wit 224led mtiicoly odter a2
. ! A1 e e e oAy " [, N B T e
DI0 -‘E.Jl:g' S0 200t ol By dnmer ongin Udoh e onrrind Lo fo8.

statol to oo sawliied 90 mlio 5 yr nimite. Thao s doubhle

The Intorsiote HMily Croducts Comnam ot S‘ar*“ obtains 400

2

iiveot suction fraom tholr Tive irch wells from

J-—'o

gellons ner mimis by 4
281 to 207 foot desn. Tuo walls aro all withinm a distonce of 400

fast in 2 norith-south drection..
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The meturnl flow of the artesisn wells varies inversely

with the helght o7 the boramster, but no oot tests lvive beon mde

in his aren. In come wlls of lor boad tho chones iz flow with

Shor Savniisg.  Tha ouran of fhic
quudraiytins, oo Indloandol unior Jowinsg, i rich inoocrcemnial oorine-
ol strooms SomT Mz sizod crodis ara sionlisd by oo gaTing
The elonr ool LoD hoon sl o ool meant valt o formrs

= PR = - P

A 2oL PR ¥ I
T T eamym e T am T

pmy Ao — E S N A IR T

IATa . QEC AgTIITL ATl LSO 30 Do n
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e Ftyem amyas iy e NI rdmnmy e o am

Fatar oor S e T LR oD S hus mob
oy e - A o . e A - .
LY I Rt D R e L) . s -~ - . Pl Y o
e dischorma ol Lo Trogse divaer oo in S G its

2 -~ . N T AT ot N s e - 1 = 53
ninimm low ror2liy falls belew 200 exbic fost »nor zscond, althoash,

conbtribution, the wrmierZlow in $ho vailoy (ill iz wwobably not over

15 cavic fect ner second. Thz nishest floods,'whic'h atinin o recardod
marimen of RAB0 cudie Joet per socond, Lo duoe o maliting snow. The
fference in mator devel betwesn tha hishast and lowost recorded, 18

6 Tost. Suamer floode aro mainl of mach less amcunt, Above Sznr;ca

the river is 2lmost wholly sapplied in sammor by spriws. it prohabl!y

has a more ovon rote of flovw t&mn at the o= ua-i-*p; etetion 2 fev niles wst

of Banmor. The yearly run-off i bet'?eeﬂ 11 and 12 inches, or a



little over omo third of the averas) rainitll at 1o Crosse (3C.0 indl.

sater Zover. Tho gurfoce saopliszs ars utilized only for

R S DY | R R I 3 -~ e PR P &
wator nouar. M followine fehlo zives dote on the noymar nlnnis.
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, e S22, 12086,

1

quadr:tn_&:s my b2 divided intp thosc of residuni and tiese of Trans-
norted oriving Tha {irst ground comrisces the rosidum of dolomites
and sgndchonogs tne seceond grouy, msbterl ls dsnositen by cireoms and
by tho wind. T portion of tho Smrta quadr.‘-ntzfgio ir L: Crosse

n

County has bom maed by the Soil Sarvsy of this Viscunsin Geologziconl Y
’ 2

and ratural Mstory Suwvey in cooneration wita e U. S. 3ursou of Seoils.

2/ Whitsom, 4. R., Geib, 7. J., Damerld, T. J., and lounsborry,

Clarence., Go0il survey of Ia Crosse County, Tisconsin: Wisconsin Geols
[

mad Hase Hist. Surver, Bull, 40, 1314,
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The soils of lonppe County ar: virtually the same, D’ hve not baen

~

reoped in detall. Fig. 15 shows the soil map, altered to oxpress

1s. 4 mech mora songralized mp,

-

more ¢lozrly the orinin of thre so

-3

coverin~ tha Viroqus ‘yoo, wen womral in 1800 by tho U, 5. Bureasn

—
voes Tis meyme s - T e A et
L 2013, LT COVITS LARITWVISSs o ¢ 206
s . — o~ IET I -
SO BUPVIY Oh Bl VTGO Ue e

Tt . 1 s ~, rara- L
niin.dield onarations,

end alo, 10 Clanrt. g e s dmmen wmdiziurhod by
T olor, o oo inecl o ol Slaom lozos oov 5011, his
tron Zno Heos o tha 303l lurror oA Bl oot LTt Lonm. widch
iz dofin2i as laassy i oilioo 07 Tisconsinm i romas Uoanior”
LAY 3t Lom v heon 2l o srato mntovial
W chant tvs bear to 2 laron orbond 2icol wo frmom for fioadds and
1208 In larms hwens.
Tha rosiducl soils frowm thie gorTsitonss ars i Doond fiae
cardy lo.m mmd 3oona Tine sand. iidonrihn i Toont nolls serian
1s dafined ag of regidurl ordoin, sinds fmonsoorted by hoth wnuer anad
wind have boon d?m_’r_‘_ea unler th's cingsification by tho Joil Surveys
] ex. “holo the resideal sanfe ors vory Donr soils. Thare

ad from clthrr e olvaconitic sandstons
or tha sandy ch losz are amy better thn those sails from whigh sach
mteriils are absent. Teverthelags, the concentrated sisuconits mar

be uscful for fortiliser (»n. }.

Transported soil. The most imdortant morber of tho groun



of transnorted soils is tho looss, or Enox silt loom, vhich covaes
unlands, roc: terraces. ond slgmen.  Tha lowlying wbkis o e looss,

vhich 1n nlaces overlios -~lluvinl doposits and my wve heorn in sard

rolistributeld by water, iz ¢2llad ¥is
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Tomrhn qundran~ins 1s in tho
Bluff, wost of Tomah. Hare an cuicrom of monganifercss limonits, mixzed
with md cementing, conglomerzio, occunias the smeece o less than en

gere. This ara is similar to that mined 2% Toulon, lowm, but the

aey

1/ Thweites, ®. T., ond Twenhofel, W, H., Windrow formation; an upland |
gravel formtion of the IDriftless and adjszcent areas ¢of tho uwvpor Hin-
sissippl valley: Geols 3oc. Ameriea, Bull., vol. 82, ppe 293-314,1921.
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quantity at thi- Loralits, as wollas its thiopass,

of B0 mich cmrlomorats, randor the deposit of no acenomic valuo.
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e Sarbrisan sandstonos oro all guits goft

czeavated with »ickz and chovoel c2ithouh blasting is noedsd befors they

o <5 oy Gt 1 A -y o T . T . H
Lawrence, The chaly, thin bedded »waris of tha 6. Luowrencte ond §

amin formnpitiasng counet be trustod to farm vart cal +lls oo accound

07 the dancor of lomlslidez.In Bhe deony milvmy cut ab Tunnsl City

{Plata 1), just north of the Jomh guadransle, the Sroncmis was tor-
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raced back to a low slons, whilo the Tirm layors at thae top of

underlying Drosbach sandstous enable tn:t formation to stand in o
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voarticel w:ll. Tho temdency of mozt o a2 sandstone bto harden om Cxnosurs

to woatasy re:x‘é&ars ths =2lls of cass 1oss mud 1-:»;: 1i . hiz to Inlls as
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Dil seavation In sand Is sasy, but all cuis muot bo gracset {o a

slown of abount 1 in 2 17 2y -ects? o b2 warmannt. Sroghily a:r)o":m
oG gurfzeos suifer rmch fronwind ccet on in 4y wanthor.

Tunnelins, Tarris v s been Eriven in or near th

onls in {h~ St. lowrawce and Drosboel sandstones. o eepecial 4diffi-
eulty bos haam ronorted, althon s itha formabions ars veory soltf zand
vraell and reqairs corsfal Simbering dnrinT tha wori, A11 thes tunnasls

ars linad githor with brick or concraotc,. One ‘.:1:.31::91‘ at fanmal City,

Just north of ths Romab gquadrungle, vhich was not so limé\, TG abanﬁorg.oil.
L'itorltho attém9t w5 made Lo drlve amihror lovel balew this old t;m..:_e},
This oporation fzilsd after a disastrrous cave-in. " Tha c‘i';%se *.fras,_i;:ﬁ j.-
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rart, a faulty system of timboring and, in xrt, the loosening of tha
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