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ILLUSTRAT I 0:' :,HEET

Plate"~, Chicago to. No.:'thw8stern Ro.ilway uut, Tunnel City. The thin
be(',ded''Franco:'lia overlies the heavier bedded and coaraer Grained
Dresbach sand.stone. The contact is just below the footpath.

Plate II Pebbles from Windrow formation. Some of the l)ebbles are
fossiliferous Ordovician and Silurian cherts; others ~re 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 concBetions are a chaacteristic feature of the Jordan.

PI<::.te IV Older terrace grwels overlying Dresbach sandstone, Sec.
29, T.16, R. 3 W., '" miles north of Melvina. The pebbles are mainly
chert and are very poorly sorted.

Plate V Francon1a bench in small valley, Sec.36, T.17. R.3 W.

Plate VI Oneota upland, Sec. 22, T.'5, R.3 W. The flatness of the
limestone area is exaggerated by the photograph; it iHal1 well
drained either into broad valleys or sink holes.

Plate VII Cliff showing firm la.yers ate base of Franconia overling
soft, heavily bedded Dresbach san~stone. Sec. IS, T.16, R.3 W~

Plate VIII Dutch valley looking south from bluff in SElc.21, T.16,
R.5 W. The valley bottom is in the Dresbach sandstone; the steep
sidesshow narrow rock terraces; the ridge tops are capped by
Oneota dolomite and merge in the distance into the semblance of
a plain. Compare with Plate VI which shows actual character ofridge.

Plate IX Franconia bench between MorriS Crek aha Kickapoo river,
Sec.14, T.t5, R.2 W.and benches on spurs to east. This vilTW shows
the double-valleys within the upland, an effect of difference in
rock character and not of uplift.

Plate X Minor terrac!:s in St.Lawrence and Franconia formations,
Pose valley. Sec. 5, T.15, R. t W.The distant uplands are capped by
Oneota dolomite.
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Fig. 2.

n.nd unpubl ishod 31trVeya for 71isconsin J.ool. ar..d. l;at. IIist. 5urv-ay

sion, etc. Tho rGlation 0;:' the "i/e::;tem Up13:1J. of ~n.sconsii:l

to the Contral ?l~in and IJre-Cambrian 1s :here sllo,m. S:ha C~;ntral

Plain ,:tJ,.s in large l'l'lrt covered. by Glacial Ie.ke Wise (lUsin. 3ee

Fig.. 8.



Fig. 3. Block c1i«.gram of the :J:EZ"t..'l =c1. T~'1 q;:~d=Glas by A.

X. Lobock. The rel~tion of tho FrD..xo7:1a Q.:r.d OnooUl uplands is sho"'i?!l

7he Fr2nconi~ uplund

is i'ouncl llOt only c.lon:;' the escarrnant, but as a bench wi thin the

wider V::-.l1eys of tho np13.nd thus sh<r.lin:,: that it is iuo solely to

the effects of roclc structure and cha!".9.ctcr.

Fig. 4.

T01:l.?J1.

b. Sootio:l of' I.o. Cr;::s=;B V8.11ey bGtwaen Ch5tle Rocle and

Rattlesn'.~3 Bluff'.

Qfpf flooipl3.in; ~lt, Lo\'ili.:n" terrace;~1}t, HiS'll terrn.ce of

nIls:! filling; ~ot, Old tal"'raca; 00, Ot..J.Got3. dolomito; Cj, Jor~n

sandstone; Csl. St. lewrB1"1.C;) form.a.tion; cr, Franconia fOITflt1on;

Cd, Dresbaoh s-:'.ndstonejCac, fun 8la.ir9 formation; CrlS. Mount Simon

S1l.ndstone; ?C, Pr,r-Cambrian.
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CI1l.RACTn 0 '2 ~OPOJ.3.A~)h-Y

Ye1.10':1i sh - brown silt

tlum!lOck3 and ridees,

Covers g'elltle slopes.

150 iT::.', loy ~:)Qttarr,3 :1;li low tor
races.

10 Roc;: to:,·r!lces 1.1:9 to 140 feet
a.bo··ve o-trQa.;~..i}.

10 Ferr-u.gino~s C·='l~.~'~.lor::.~:."'~: -::0 u..11(: (;O;_~:"~9

sandsto!1e.

50 s.=.!ldsto~.c, fino to ~·~di11m grained,
yellen? to bro;~rc~ r:es~ivo; c.tb~sG ~>3~ s.ncl
green ::;halc 011 1l..'1str2.t.ifiod ''...C'Jlomito rs
sidium.

17Q Dolomi te, {7":'..Y, n~d.~.J.,'2'n oeWiad,
cherty; b~S8 ~ndy. oolitic. coverod

h;;p.vily

40 Sa:'ldstonB. ye:'1C:.7 3.::'12. \71J.it0~ cro~s

lamina. tad, quart::i tic r:. t top.
;Jt08} GI0D'J-'8 t cliffs t 3.11d

c:-03.:;'; •

100 sa.nds t one. gray I1r..d ye11()W • fi no
grained, C3lcareO"clG :'It 'l>2se.

3te(f;J sloy")::! with 100al bonch

Roll1n,~-; bench tops with local
tcrrz..:os.

5tG8p slo~s, castellated cliffs,
tepee-shaped butt&S .. low benches.

3andston~, IOOdimn grained, \mita
yollow, heavily bedded.

150

250

3andstone, fine grt:l;ined, {rra.yar..d.
v'C' green. tIl1n 'bedd.o(l. BlaUccnitic, mica-

_______..:oQ~ei:.lQB~s~sa==:::A~d:.:ly__'s~m,:,"''''l'''e~a;:.t~W~·.:.;§.:.e~, --__~ ~ _
,J- "-

\0/
Iv

/' I and
~J

200 .sandstone, r.16<llmn to fine t;ra 1ned..
gray; zlJale beds,bluo, green, 'and 1"00..

150 Sandstone, oedimn to coarse-gra.ined,
gra.yand red; shale beds, blue, rad, end.
green.

Cor-c oo10d..

GrenitG and gneiss. Conc00. lnd.



-- -~---.--------.---------------

Residium and
loo$s.

srepI0li

Clt:.y and chart bowl
ders.

~ 95) DoIomitG. yBl$owich
~_cl:~E!:r.~

Ordovician 0naot~ aolouit0 140 (15) S2.r~d.:;~O:1e, ::.'ina ~inoot
[~ra.:i._..Q@,lcq.r0ous; green elnle ..

25

(5J) iiOlo!:lit9. sam~y, :rollo7l-
:\;,11 ;c,~.

Sandstonet COflrS9 to fine
___________________-"'.!;ffi:.;:''-'=::.:io..:T'~~c~l.l"""=___X:,!l=.:l::.;ow~.:...-..- _

{30 I 3a~dsto!1e, very i'iz:o
f,1-:l i;:!.c(i. lig:.ll t y~110\7, c;.:.l
car6Q~?§.

St. h~wTenc0 torme
tio~.

50 tIO}

t10 1 Co::rj Or:le-r'", t e, r,ree!1 2nU
;;.~ ':'1a;: :::t.u:ts 1..01.0 110bbles in

____~ ..-.;sa=T';:-d.s=tCln~•. _

\ 451 lJJ?;)i~r .;TO 8r..sand; sands t Orl'3 •

fine. 1:7'30:11s1.;. gr'd.Y, glauconitic,
~aloor6o;ls.:..._ _

Cn.mbri.1.n ff2.:-"conia
forn!t tion

Dresbaoh
sends tone.

no (75)

{ 15}

{lOj

80

"Yo11,""1 sa.ndst0!l6. fine
grail!Qd. l,ight vcllQJTigh ~y.

Lowor f>I'eensand; sends t me,
~ille gra.:med. yC3l1owish and pink
ishgray",- ~laueQn1tlc ca.lcar9QUS.

1li~~eeous shalo. yellow;
6QIgO .l)1'aV caloarMus clay shale.

Basr:~llayar; ::;andstono.ooars9
grained, gray f very firm, ca.lcareOtU
P:1auCQn11:io ,

3I:u1Clstone ~ ooarse to l:ledlttm'
gra. ined , l1ttht gray to yellowish
gray.

FIg, 21,
lIIl1S au.m.
{Note:

Section of Sorge well. C9.shton, Wisconsin. From sa.mplas 1neeoior,ica.l
Un1versity of 'i'l1scorlsln~ interpreted. by Tl. T. Thwa.1te,s. Scala 1 in. :::
scale of tracing fUrniShed is 1 inch equals 50 feet.l

feet.



Based on:-:l':'..!l ~f 7lisc:msin by ~;}i3CX3il'1 Gaol. 2.r..d :'i~t. ::!ist. Su.rvey,

1911; u.n~,...:bli'3]""Q'i $~1"V€lY3 £0:-- ';;'1sconsin Geol • .::nd. l;.s.t. Hint. Survey

by 3. F. 3e~!l ~n(l :? ':'. Th"':7:11 t(~S; llinne;:;ota C.ool. S'urvoy ~ vol. 1.



Fig. 9. lloch~nica1 ~nalyses of Dresbach sandstone.

'C. '2ur.nel City, 65 foot bGlow top.

1.166 - .633 rom.

. 633- .589 = .
•589 - .4.17 =.

•417 - .295 t:l!!l.

.295 - .208 :Tr:. •

•208 - _147 =.

•147 - .10-1, =.

.104 - .074 1m.

Q.035, sphGrical g'I'3.im of transp.3.:i:-ant quartz •

32.120, lir:::mc.parent quartz, grain:J ~re11 rottOOed to

28 ~ 270 t Trons ~ront q-Jartz, graln:~ v1all raunclGd to

5.600"1 tr::::'ZIJ3.rGnt quartz, n fer:: gr.:li;lS "ell round.ed.,

S~nllcr th'a-n .074 TIlin.. , 0.367, transparent quartz, gra.1n$ angular.

b. llelvin", 30 feet bolO\'! top.

1.166 .833 on. 0.05, Quartz, all sphores or ogg- shepod, frosted S"J.rfsce.

.833 .589 I!!ll. 0.40, " " .. n n .. " n

.f>89-. 417 rom• 1.64, " n n " " n " "

•417 - .295 rom. 6.00, " n n " " n " "
.295 .208 lml. 16.86, n " n n " .. " "
.206 .147 mm. 44.76, .. " " .. .. " .. ..
.147 .104 !TIn. 14.78, Quartz, contains a largo perc Gntago of su1>ang111ar

grains ; 11ttle frosting.
.104 - .074 rnm. 14.10. Quartz, gr.~illS poorly round.ed, nany aIlo"Ular, a faw

yell~7 ~ticles Which are probably 1imonito.



3!':Illler tbt~n .074 rom., 1.29. '~artz, 7iit": n. r~ (b.r::: !\·1.r~1clDn, l1ar.:n.titc ?

all gri1.ins aae..1).'l:-.



Fig. 10. lle('.h,.,ni cal analys es of Franconia sandstone.

a. Bosoobel, lower greensand.

1.168 - .833 mm. 0.00

.833 .589 =. 0.00

.589 - .417 ntrn. 0.00

.417 - .2'35 =. 0.00

.295 - .206 TIl1l. 5.83, tr2.l:syarent quartz, {jr.',:ins subang-J.lar to D..!¥rul~r.

.208 .147 mm. 26.8C~ eSS611tially no r OCi.ndir..g.

.147 - .104 n~. 19.27. 110 ro~nC:in,=,:. ~ little d.olomi tee

.104 .014 TItn. 15.71, ns Ko. 7.

- .074 ;;nne 3.47, <_;,S r:o. 7, mth abont 10 ,0r o"mt dolomite.

25.84, ttLis :recta.ngle reprus&nts th'3 ~·la.ucol1ite ;)::,eS0TIt

in the ~.l.mpl0.

This s~ld ,",,,'CoS deposited. some d.ist.c.nc9 frou the belt of c:ll1st2.nt

wav0-wash ~s shown by ito fineneoE ~nd little round:n?_

b. Lowm' groonsanJ. fl"'ol!l 21.7 to 22 n.bove D3S0 of section.

1.168 - .633 Uln. 0.00

.853 - .569 ~ 0.00

.569 - .417 !lI!!l. 0.00

.417 .295 nrn. 1.39

.295 .208 rom• 4.23

.20e •147 mm. 14.19

.147 .104 !!Ill. 17.17

.104 .074 =. 44.21

- .074 mm. 14.61

4.30, glauoonite.



Fie. :!-O (CO'lt.)

c. Lower Greansanl., sample Ween from 21.5 to 21.6. feet

abovtl base of section in road cut "bout one half roih west of tunnel

City.

1.168 - .833 nm. 0.00

.833 - .589 ITO. 0.00

.589 - .4>17 L'rn. 0.00

.4:!-7 - .295 !'!!1. 0.00

.295 - .208 ~. 7.06

.208 - .147 ~. 13.78

.147 - .104, :=:m. 2..41

.104 - .0'74 ~. 7.27

- .074 r~. 2.47

67.01, r;l3.l1coni te.



Fig. 11. Mecha:nical =1,,'81s of St. I.e.wrence sanclston€1 from two miles

0.40. tran5p~rent quartz, ~ra:ns ro~ed.

0.36, tr..lnspare:at lJ1 n.rtz, round(r~. C1:n.d subaTIg".llar

gr3.i !1S, estims.te.J. 10 '~,sr cent nm.scQvi te flakes •

1.158 •833 r.!!l •

.8Z3 •589 Irn'!1 •

.589 - •417 =.

.417 .295 r:m•

•2S'5 - .~O8 lIn.

southeast of Norwalk 5::> feet below base of Oneota •

0.00

0.00

a.oo

• 208 - .147 "Jll:. 0.00., as l~J. 5 ...

12.00, t~~~ns~:arent qu~rtz., .?;,~v'!L'J.r' ;;r;:.d.r..s, occas1ol"..al

mascovi te fJA}W03 and 1Lnoni te g-rains, a Ii ttle

dolomi teo

.104 - .074 tml.



Fig. 12.

Roc][.

I-=oz:h.:mical c.n::ly!:>is of Jordzl.!.1 G2.~ldstO!lc, fx'o81 Joff DD.vis
•

1.168

.833

•589

.833 mm.

.509 mm.

0.00

1.78, transparent quartz, g-rains hl;;hly s"uClrical

:mel pittoG.•

.417 - .. 295 ::!m•

. 295 - .208 :E.

.. 147 - .104 mm.

50.50, 2.S :ro. s.

<:i.UgUl:1J." grains •

.. 104: - .0'14 ~.

Sm1Dler than .0'74 :'!l'!l., transp'"rent q=rtz, with a li';tIa clay, a.nd dolo--

mite, about 5 per c3nt round.ad., about 10 IJer

cent acgregates of finely dJ.vid(JQ qaartz.

T"no a-ssortroont, rOlli~d~.ngt nn.:l cro3s-1-..mination of this sn.nd

suggest mnd deposition.



Fig. 13. !,:echanical amlyzis of St. ?ater S~r.d.5tO!!9 f:rom Gashton.

.833 - •58S: nln.

.589 .1117 rom•

.'117 .,0 ,-
1.X1 •."". ... ;)

.295 .2J8 I:::l.

.208 - .1",'/ l:n.

• 147 - .104 l.n.

.104 - .074 IT.l.

0.00

1.80, transparent quartz, hi~ sphorici tiJ' •

U110. ern.gments of c:;.l0i ta, mnst: ;vell rounded, b'.lt

9.81. as 1;0. 6, 50-60 per cent 3ub!;,ng 12.r t 10 }?0l'" ce~t

2.T4:~.llar with no round':ng.

1.13. transp:lrent qu;J.rtz~ 75 l10r cent smrply an~;11a.r,

essentially all ~~~41ar.

The assort::lent, roundi n", and cross-bmi=tio" of this sand

SD.~St wiull de:::x>sl tion.



Fig. 14.

17 IT. 1

lir~ing.

Bed Toe;-: ~;h 'Jm1 b:r C:::'Oss



15. Soils !j2,:)

Agr. ~ 3:-:=080 of' 30ils.



Fig'. 16. :.:ecll..':!.nical ~~~J.2..1ysen o~ clZ=I:G sU2-:.·1s from Hili u~r.f J0sBrVo.tiou.

2.88, all q~~rtz, :J.earl;y all £:rains 3'}hr;l).."icaland frosted.

0.00

fl mny grains sVl1~rlaal, "out about 25 'X3r

""""""
,.35.12,

To=.':1 q:,adrar.gle.

a.

1.168 .833 Till:! •

.333 - . 589 r:'!U.

.589 .,117 r.n•

.. iil7 - •295 rtEJ).

.295

.147

.208 rnm•

•14'7 !;~.

,104 li"m• 1.97,

"
.,

" :t ff 11

•104 - .074 =.
lnclwiod in d.

2.98., \1JOOd:Y 1:1'2 t t·Jl·.

b •

1.168 - •833 nr:.1. 0.00

•833 - .589 ~. 0.34 • quartz .. ::~T'1y all s ~)h',}re~,; i.\"'ith f"rosted S'.1rf3ces •

.589 - .417 nrn. 6.50. qnartz, moet ~r,!d!lS vn~ll rcru~ded .. ~ ffm suooP..g"'!.1-

lar, S""urtacen f'ros ted.

.417 .295 an. 24.26, quartz, as 3.

.295 - .208 nm. 35.93. " " "

.208 • 147 I!rn. 26.20 • " majority at graioos well rounded, a considerable

'Xlrcentage angular.

.147 - .104 !!Ill. 3.23, quartz, n,bou t 50 )'01' oent sub;~ngtlls.r•

.104 - .074 m. 0.05, " a few grains well rO'U.!l.d.e,i t most angu:L=1r to



Fig. 16 (cant.)

- .074 =.

subangu ls.r.

Included in 8.

3.47, woody matter,



Fig. 17. lb.p s11.owin::; strllct-llr'3 of OCl.SC of Francor..ia formation. Con-

tour interval 20 fGet.

Fig. 18.

base of ~leota doloni to. Contour interv3l 20 feet.

~".

\;~~
~~;·Y--



Section from pre-Cambri~n near ~isconsin Rapids south,vesterly

Based on U. 3. G;301. Survey

t O?ogrd7Jc:ic =]1s. Imm Geol. Sarvey Roports ar.,l on fi'31d notes by G.

R. T'tmrai tBs n.nc'l F. T. Ph..,]:? j te~.

s~lQle; 03?, G-al.:3n:. 3.11d. ?l~tta1!"illa form tions; Osp, St .. Peter s~ndsto1:3;

Oso ~ 311£li:ope'3 :lno.. C>~'!,,:~~otc. (~.olo~ tes; Cj, Jordan :::-'''lnds tone; 031, St.

Lawrallce i"orr~r:;,tion; Cf, Jr~COl"..ia forrntion; Cd, Ilre;:;bach sanclsto;-:,e;

Cee, 2'l C1J..L."() forr1:;,t~o':l; (}X, i10U-Tlt Simon send.staTIo; PC, ?r:)-Ca!!lbri~TI.



ll'ig. 20.

qt1.2drangles.

a. JOctiOIl iro!:) Cashton !lortht'J'ar-d clown Yal:~a:Y' of 11 ttle L3.

Crosse river.

b. 5eotion a.lon~ centor line of 1a Cr'JsGe v~~llcy.

c. Cection fi.-"'Offi. Oil 01 t:; up :::::ic}r2.!iOo rj,vm:' :~;nd o.~ross ridge

CD, 01"!.Got.:l dolomite; Cj,Jordan cana.cto;1e; C~l. St • .1.:?.i'11"ence

f"orr.o.tion; Cf, ?rauconill £o~tion; Cel" ;::'rcoUach Sr:.nd,stDne; Cee, .:hu

ebirs f'orma.tion;Cms, Mount Smon sund..cto!lo; :'t{}, I-'T,o-,D....m,l..:ri3!l.
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JJ
By F. T. T:'T.'l3itos, ,,;. II. T~T.;nh~jfCJ1, :md Ul'm"G!lCO :.nrtin.

l.! Surveyed in cooperation 17i.th hhe Wisconsin C-eolo,,;iC.:ll and Haturn.l History
Surv'3y in 1915, 1917; 1920, alld 1921. 'i'hc D.uthors were assistod in tho field
wor!;: a.t various ti.'nes by several studcmts fro::! thtl Un1vsrsi ty of iilsconsin.
Field c011i"eronces were he lei wi th :Dr. 8. O. Ulr lch of" the U. S. G-eolocic2.1 Sur
vey, Mr. 71. O. Hotchkiss, State OeoloG10t of ';1isconsin. and l!r. E. F. 3a:::m.
Assi:;tclnt State GooloGist" to (lI1ch of 'iV1.10l:l the moitors ~r0 ITroatly h:.rl9bt·3cl for
cri t.LGi:::::ms, Guggestions, and n.ssist:mco. Tho \7ri tors::re 2.100 inclobtGl to
I:.Eny at th.-] res 5dcrr~t3 of tl10 r).is tr let for !n~Or!:lJt ion and c:..S5 ist:_lnce.

shi?:; 15 to 18 Horth, r.:..ngcs 1 to 5 '::est, 4th princiIXll mcridio.n. '~Oc;()t:lcr

They aro in the

':lCst-·co::1tra.l :>art of ',7isco123i~ l soo ~"'i:,;,. I)::. in 11011.1'00 &.,"lCl L'~ Or-ossa Oourlties t
:~.

12 m:.les 9ast 0:' the 7.:issi3siypi River.

from the ~')rinci:rnl city in ooch.

~rt of the Driftloss Ara'l of' tho Upper I.IisGinsippi Valloy which lies in the

re!;ion of nearly horizontal Pa.leozoic rocl~s of the North Central Stateo, in-

~odi.:~tely south of tho "0re-CIJ.::1.urian "s11181(l" vhicil Gxtsmls from Ca~n(h into

th'3 northorn !X1rts 0';' wiscO!lsin, lIichigrdou, and lIinnesot:1.

which includes nearly 15,000 sq-u.ara miles" is dovoid of ~1aclal dopesi ts but

cont.a,ins materials brought from the glaciated ara'l by strooms, by 1n.ko \'7<1torc,

by f] on tine lcabergn, and by tho mnd. It is do 'Part 0.- the Inter ios ?lains

(see :i?1S. l). which 11e between tho A'Jpalachl3.n



H1;h1a.n1.s on the east. too Interior- Hi~hl.md9 am AtlaYlt 1c:: Plain on the

sO-11th, the ;:loaky Mountain Sy£tsm en the west, and. the I,aurontla.n Upland

wh.ich oxt9nd3 no~th7lUrd b9Jr ond t'!".e ooan.d.ary of the United 3tatG's.

v~11eYI in '.mich the qu:mr-.J.ns1e~; unler' discussion are sitU3.tei, differs

!!Url:scl1y fro!:l th3 sur~ound1n;-;1a.cb.ted!JOrtion of th<3 interior l'Jain3,

which, in ;.'lost lOC3.1ities, hAVG 3li~ht raliai.'. This part of the Drift-

less _'.1'83. 13 a naturaly dissected. pb.taau, with local rol io! of from 200

feet to !JON th~n 550 feet. Tho S;;;;.rta :ll1d To!nEili 'lua,clra.n<;le3 are s1 t-.l..:l.ted

in on'3 of the ;:'lwt hilly portions of th13 platt34U, '>'lhieh has been t3!'!!l'31

~
the" iB3t'.:n-n Upland" of ':t1sconsin. The lower and f1~..ttar co c.ntry to tho

y M;J.rtin4 Lawrenco. 1'he physica11'9og'1-.:l"phy of Wl:lconsln: '.71s
consln ;ao} • .:md. l-ht. Hlst. Survey, Bull. 36, pp. 29-7;~, 1916.

nortUt3ast. 1ncludin-: the northeastern portion of the T:>~"h gladran11e. is

sop.:u-atad. fro!n the plateau by a !!Urkad escarp."1lent 400 to 100 feat in hGi-;n.t ..
,'\ :U

The lower lund 13 wh:lt h::l.s been descdbed as the "Oentt"al Plallt' of wi~oon·

sin. iUthou~ un";1aciated. th1 s area owes !Il1ch of its level charaoter to

the lake, strea.'1l, :a.nd wind deposits consequent upon gJ .ac:lat ion.

The j!ostern Upland of ',Hseonsin 0 OD3ists of three CU9Sta.S, \'those

dis::wcte:i buck 31opes. de90em i!np3rceptibly t07;ard the south and southwest.



3.

The 8scarJY.Il8nt

'borderill!, tho first of the3e (mestas i3 a conspicClous tOI'CV..phic feature

of the Driftle3s Area between K11bourn, Camp Dou;)as, and. 11err111an. The

second cuesta is caprmd by the OnElota dolo!!lite and the third by the3alenacLo/4h"f~

till o( fl~tto vdle Ii'","~'M .
"nd 'Trenton", doJo_"it~. ·5:1.ch cuesta =y be thou;ht of 4.3 a typical

toporraph1c ~::J.n:l for!n. resul tin~ fro!Il all t3xoe9d In:;ly lon~~ !..Briod of '.v8a'ther-

in:-:. wind IVork. =d stream erosion. etching into relieftthe !!lOre resistent

fol'Cl.ti ons of thG Paleo::c ic sedi'lr3ntary rocks wh ich dip ~'3ntly to th9 s cr.lth-

'.:!Jest. ~he !'irst two of these cU8sta3 occupy !!lost of too Srarta and To=h

1'he,;es tern Upl:.md of ';!lscom in is a ];G.,-t of an L"IJortant phy3io,,-

raphic division of the InterIor plains of the United States. The re=in:ier

of this upl~i is in Io~~. Illinois. and Minnesota. It includes portions

of the C~J.o:st.:lg ;:lantioned above, ~.2.1so 3. !llrt or the }Ti.~·~r4 cue3ta.

Thi3 d133'3ctod plateau is, bJsectod ,by the ':;or~ of the E1ssi3Sip"9i '=tiver.

Most of it lies in the Driftles3 1rea of the Uppor Mississippi \lalley.

Such:t n.:t:n9 U3 t~r.!issi33ippi Upl~nd" or 'tDrlftless UIJ]and" !!li~ht "Noll be

adopted.

Th" seolo Sic for!:!? ti ans eJqJo ,ed in the .iparta andTo!llah quadrangles

co',si3t of: (a) the surficial. unconso'idated rosidual. colluvial ••tre=.

and ',7im dOpo3its of~:uatarnar;<! a'-:t3; ('!o) the gravel and cons] o".li3rate ('ilind-

row For=tian) of uniatarmined ase. eitrer Cretaoeous or 'Tertiary; and (0)
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the Uppar 03.!'!1brb.n :.J.n:l Oriovic1:2.n 3.anz.lstone ani dolo!1l1to for;:-4t1ons, known

Pater. Of thesJ for:m.tinns the Onaota i3 p:lrt of'i1lut \'1',4,3 fornerly deslg-

mtad the Lower Ua:;nesia.n li-mstona, while the unlerlyin::~: sandstone for:n::l.-

tions vmr'c for::arly c4116::1 the Pot sda!U san::l9tone. Tho rOC}r3 not exposod

~or)hiG rocks.

LH;tle 'y:Jo1o;ic ':lOrk dir!ctly relatln~ to too two (rcladr3.n~133

h:.l.s t\83U l1'J.1:1isrDd, ,""-lthuug'h 2,3 p2.rt of t!la :Jr-!ft]ess are:! they h;J.vQ

l:3C'3ived too ~ttent ion of ~ny of the 5tudonts w:Jo l'.;J,VIJ b~an conc':3rned':i th

its ~'<8-i~n' proble:ns. A r9conn":'!S"4,rlce survey ',':as ~d9 in 181'4, :in"l 187:5
y

tV -::OB5 3t:;:"(1n~. ~OUl'" ..mlver3ity theses which directl;v reh.te tc t:'G

±/ Jtr-OI'-':. ~.:D3CS, "jeolo;w a.t' the lUS31ssipIJi re~on nOJ"th o:f
thl1:ii3G':~3in liv:jr, }eolo'~ of ·,','iscoTl..sin, ""01.-4. "!)p. 3-96. 188?'.

-;lho19 01' ~rt3 of th,;l two r:'.l:J.dran~183 h....:.ve been 7.'rittGn, but none of these
:1./ §./

Iw.3 b'')'3ll pabl i~h')~l. A. paJF3r by ~.~I. D. Shipton ~ives a dasc.-irrt;ion of
,

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

§j John3. :l. B•• Ther>hys i ()~'Phy and ~olo~ of the La Crosse
rivo~' valley, U:;ttrubli3hed thesis, university of WiscoT'...sln, 1900:
Shipton, ·~V. D•• The 1Oo1o~ 0:; t~19Sparta qua.dranraa. ' Unp.1bJ ishod the~3is.
Univsnity 01" 10\7:,1,1916: Blancrkrd, ;/. 01, The g'3o~raTJJw of tho TD!l1ah
S;:u.rta ~u:.W.ran,;la3. Un7.l1J1i3had thes Is. University of '''7isconsin, 1917:
3:nith, }. H., '~he influenco of rock stroxture and rock chu.r"4ct'Jr on
topo-;ra-phy in the Driftless ,'"rea.. Unrob1ishnd thJsi3,. University of ',7i3con{~1")

1921. (11"llUJcn-ipts in libraries of rosp3ot iva unlvars1t le3 )

p"..o(/} Y Shipton. ;l. D•• .A n[1t~ on Ful guritas from 3f,arta, lO"fa :toad.
3c i. 't\ Va1. 23, p. 141, 1916.
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fll1 =r..u-i tS5 found. by him mar 3p;.1.rta, ani the same :.luthor in a second

short paper p:e~oposed So no':; fo l"!lnt 1onal ter:n f or the flna- 'vained a.m

slnlay sandstones whioh oonstitute tho ~ddle portion c~ the oxposed
r/

Cambrian. Otho!' ytlrers ,!;fu,jch in so!:'!€! de'rl"'3e (,fJal' en th1 geolo'";Y of"

'JJ 3hlpton• .!. D•• A ne~. 3tr~t i.;r:lJh1.ic hOr'i~on in the C~~hrian
syste~ of disconsin, ibid., pp. 14~-145.

pj
tb9 two quadr-.m.gol as are Ul rich' 3 "Rev ision of tho Paleo"oic Sys tC!IlSft •

~ Ulrich, ~. 0., 1eol. 30c. A~r., BUll., vol. 22. pl. ~Il.
1911.

tI
Bas.Jler's "Bibl io~r;J.p.lJ.ic Iulex of A~erioan Ordovician a:oo. SHur iu.n

~~~ II'{,~ {)~;;;l ~,
2J &33101', R. s.~Unitbd. JStates Natil()nal }1:l.sou..'n, Bull. 92, ~

vol. 2, Pl. II, 1915. !'

Fosans'· in which is ';iven ~ ~801o~·;ic seotion for :,}isoonsin, and one of

Y!./
";aloott's p:>.pers. in which :l.s defined thGsooolog1o section for western

.JJ]),,'alcott, C. D., Ca":lbr-ian ~eolo~ and palaontolo:~: S!TIith
30 nia,n rUse. Call., vol. 57. No. 13. p. 354. 1914.

;71sconsln as worked out l:u Ulrich. ~l~t publ13h~d works relatin~

to th", Sp;.l.rta. am TO!'!lah quadran1'le::; are an abst:-aot dasorl..bln:; tho rock

ill
ter~.aca3 "7'hloh are such compiouous features of the surfa(~o, a. disous9ion

ill I4a.rt in. Lawrence. Rock tQrraoes of the driHlass area of' Wis
consin, Gaol. 300. A~r., Bull., vol. 28, pp. 148-149, 1917.

ID
of tho Paleo:<:oic for!llatloIl9 ex~)osed in the Sparta im TO!Dlili quadrangles,

ill Twanhofel, W. R., ani Thwaites, F. T., The J~a.leo~olc section.
of the To!!tUl and Sparta quad.ra.n~le9. Wiseons In, Jour. of 1}8olo~, vol. 27.
pp. 514-633, 1919.



W
c1.ni U l"'-per on the.'indro·:,' formatIon.

G.

The> 1ast rub1 iaOO1 '.'Iork is that

o:f A. C.

1d/ ThoJa.ltes, F. T. and Twenhofel ••7. H., '.7in1ro\. formation:
'm upland ;ravel fOl:"!1n tion of the driftlesa and adjacent :~l'eas of the
Upyer Miasi991ppi Va.lley:Jeo1. Soc. America, Bull., vol. 32. pp. 293-314,
1921.

---------JjJ-
14
--r-------------·------

Trowbrld~ on the erosional history of the r8,pon.

i'ro,,'brld~t A. C•• Tho ::~ro3:ion::l.l Histo~r of the Driftloss Area.
Univel'sity of IONa 3tudle9. Vol. 9. 127 PI'., 1921.

For ~nera.l di9CUssio!13 of the ~3010:w end pbysloo;rapby of the

re-;ion which ambrao83 th039 t<,.o qUadran~es t z.ud studL~g of the history

of tho Drift1e'3 Area. o'8ference can be mde to the niblio';Taphies pre ..

121 ll/
a.red by LU'::rence Mart in =d ,I. D. Jhipt on

15/ Martin, La\7rencc, The pbysica1;eo;r~lJ;y 01' ',!isconsin:
.7iec0l13in Jeol. and nat. Hist. Survey, Bull. 36, !'P. 70-7;~, 89-92,158
159, 191-195, 322-323, 345-346, 1915.

12/ 3hiIJ1;on, 'i. D., Bibli0'>1"aplw of the Dri:ft1e,;, Area: Io;:;a
"cad. 3ci. ?roo., va h 24, pp. 67-81, 1917.

1
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TOP01il'.PHY

General ~eatures.

s outhNe1>torn od'l9 o~' too VG'lt sandy Cent,.a1 Plain of "i!isaonsln. "i thin

ths UnitJ~ 3t~tc~ east of the ~i3SiG$ippi. The hills are bu.ttes ;.tID

They a ant ras ~ slurpl:!

wit" tIl) Do..,in'; contours :md soft au--ves of the ad.hcont torritory. It

is a "bit of 1:lr '.7cstern topo-;r-.a:pby surrounded hy countr::l r;f th'J ea3tern

ty!'3.

TIle hills of th8 c'3ntral pl~in J.ra Qutl iars :",f ~ gTeat B5carp:rt3nt

\m 1ch stretclYJs fro", Kilboo.rn ncrthwast throu';h To:mh th,mco on to th3 north

llirou;h Black ;Olivo!' Y,,11s and into the ;lachtoj "re" south 0 r >au Cl,1.1re / f 1 1 ,

SOUth\78St of the 8scarp=:ent i3 the dissectsl ll1ateaa ·.7hcSf~ upla."1ds are four

or five lnmlN'l feet hL;her than tho plain: this i3 the '.")starn Upland of

Tha aontrast between the plain ani the hilly ph tnu ""-y

easily bo seen from the ~lJlca3"O. Milwllukae, and St. Paul '1ailroad whiah

it into" wes t £1o',vin'; river valley by ".Bans 0 f the tU>1nel at Tunne' t; ity

just no:th of the To!mh 'I=dran~e. A !lll1ch better i!:!pression of th3 aoun

try C'1tl l»,ainod by the auto",obile touriilt who traverses the district on

oi ther state Trun:< l'b;hway Q.l. or t2.

The Central Plain. a small portion of the Gentral -plain is

shown in th3 far northwestern corner Of the To~ quadran;le. For a
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bettor undcrsta.ndin~ 0;':' its rel'1 ti0!1G to tho '.7estora Upland. t"110 read.er should

under diacussion on the o~st. ?110 lJJ.:::.~n iG nearly n dea.l 18,rel area at sund,

with 13.r~e rw.ral1.GS. Tho gw:-l3p m:ich strotches northros tward. :-rom S:onnh is

two-fifths at; larG'u u.s the st-::t'2! of 3hocle Isl!."~nd. ':':lle~)rf3Va:~lilJG vogot2.tion

of Dett;'Jr soil.

in precar41;O".IS posi tiollS on the l-ocl'l:;j' buttos 2.n(l ncs2.s.,nnd t~~r::.c1:s in tll'J

::. t onco,.

f,r02., nevortheless, h1clnda dwo.rf C2.ct i r;uG..i-J. 0.$ the :->:ricl:ly !19G.r. ~1':} soil

SlXlrso• :rho croIlnr;rcr.'T1.1 a.re )ot:l toos, buck"When. t t 0£4 ts, ry9, barley, a.~d

cra.llberr ios.

The monotony of" tho Dhin iG broken by oocaS1011-1 butt0s. mesaG,

and rocky towors, ~Jhich ris8 liko islnds from .8, ~G:1 07 :l?orGst a.nd. Si1a.r.:!p.

Some of thone rea.c:l 1m elovJ.tioTI of t-:o to three hUlldred feet with preci:)i-

tous sides and. wiard ll'rog-J.lnr cross which roy 1r.l}ress tn~...as grotc~que

rather t~n beautiful. 30100 these h O.,h hIlls are low oounds of ,7ind
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'lS]'leC t cuch 1 ill)) T'Ort 1ons tOo the fa,. "es t.

Till who' G re :.-;1. on ms :m.

Tha ';:estom Uplani. From the ad,>" of Limkiln Hill
rfu-

in TO~3J.h r:uad
A

,.,cn;1e at an "ltitwle Df 1100 fe9t abov9 3e:l. levol. or n"''''ly "frJ'rP ~'oet above

tha Illain at thO city of '~orrnh. ehe "''''y see a sharp contrast k,t'."e,m ths

Lfo-" )
to!3"" ;rap1w to th':3 '.'lUst and 30'.1th anI that ~,o the 93,3t_/I In tho for~l"

·lirdction i3:.l ~ollin:; countr.f·.vithcl~y30il, marly .'.ill cultivat'3d, whose

no'lrly }eval ,.i,lc;a to ]1S. CJaP!'O,I "'J th9 On90ta dolomite. 'blend in the dis-

t2.11CO into tho :1o:-;lo1ancIJ of a plain. Clo::;o!' insp3ction 3hOws, hoWevi3~.

trwt nL· P.4~t of tha ,lolo:nite upland is tr".ll:r 2. plain. but that :i.11 l3

sIdad V'211ays ~'ro!n 300 tc [jOO fe8t in depth, the 'ar'S9st of ,....nich ~:;.r'9 38v?t"2.1

:Tdll13 in ";7idth. 'l"ur7lin'; to tho 8.3.St. an-:; can see tn0 irr3~~-J.1-01.r csc2.rp-

level sur:f~c.) of tha Ccntr..l1 Plain. 'I'he dose lnt is in t ~-,'O step~. the

fir3t rrmn th:3 ridgo tOp3 of On.Jot~ ciolomite over the JorJan and St. L2.",'7!"3TICC:

s.and3tones to 8. 112rrO'tl, rollins shouJ.de: 0;:" bJllch lntd.arlain ~., l"r:lnconia

3cm,lgton8s and 'P'"eensands'; the second ave" stee::> 310])9s 'lnd 10c::cl1y over

p~ci9itO:l3 cJiffs of Dro3l-..ach Jnnd.st'.'ne to tho levol surface of the cen-

tral Pl.lin.

4, to 5 ",iles '''ide and is out by v:l.lleys 100 to 200 fElet in depth. The

escarIY.TIent ','hich separates it fr':!:l the Central P14in is steepor than the

310p:3 m' cliff which sorarates it fron t.lle rid", tops of Onoota dolo!llite.

but they '1re !llloh '11ilce in plan. Looldn~ farther 03:;tward one sees ths

igo'at~Q castollated sandstone outliers. left behind in the retra~t of

tho 090ar1!'1mt. ani the vast flats of stre!J.'11 and lake de!=()s its stretahin~

av!:l.y~nal

e'lstern hori ~on~re
l'

:noraine or the ',:isoonsm sta':'3 of ~aciation on the

than forty !1li10~(fig. 2).
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the cuas~, :30 til 1 "1 I P" ~~~o ':J 0 \ ~ Ip,s. <-;

to firn L:';I-2:-'''::'; a.OOV0 til,) sart S2.::r1s~;'J1';.e: theso firn 12.:J"ors ~T'e in tho ·:;.if
. l.~.L ~--~

:GJ."o:nt pl2.cOG q-,l2.rt:::,~ tJ:!; c101oni to. 8.:1(1 c<~lcnr,:ouG S2.21QS tm~D. :::h8 torraco

Zhc St. ~~uro2ce

£01'::1'1 tio· ie V8!";7 c[;.lc:::roo~~~ neur the on-so ::n~l the'&?r3.?lCOni3.-::~~~5

_l.~v1-.
~it:l a. micr~coou::; 3n:nd.;y nlnle bed a t the bottom. J:hch for!J.3 ;1 reJ.a tively

~ne~tianQ.

altitude fran 710 foot ab07c sro lovel ;-ihere :he la Crasse Rivor loo.ves the



L1itch:~ll ~;chool 30ath of 'rc~rah.

11.

'rh3 On30t4 rid~ tOP3 dasoond fro!!l this

!:1:.ui!IU::l to Q.n <r18!';3,j~ of 1Z40 feet in the J011 th;'7estern pa.rt 0:1" the ar9a.

"'he L3. Crosso v:lUey 5101>"s f:':"O!J 820 feet at the 9ast to 71 0 feet at the

W'3stern bordor of the ':~::"e::l. ~h'3 Xic}:apoo valley deaC0nds i'ro!Yl J.?-OO fi)st

a.rnYJ"8 the 09 \tr~l Pla.in, 2nd. the tops or the Oneot2. !"idc;-as 3.!"a ~50 to 300

The 4vera.';a d.irforenc'3 in olevation fl"'o!!l hill tops to the

~tj2cont va113Y botto~s is 07ar 400 ioet.

goiV9 -1. pict\lresqu~ v:.i.riaty to the } ~'ld3capa. Ca.s tl G, ~hi"m8Y,

Cav'3, ~nd Chicken Rocks ~n'8 .1!Xln-; tha lletter mo',,;"!'. of the3s.

Draina;e. ~!"!e 3:ry::l.!"t:J. dnd To;mh ~iUdl~n~le3 IS,0 3.t th~lea.r11:<lat,Jrs

O!' th.!"'so OJ" the Drinci:ru1 strea.r '13 of \"9stom :7isconsine !rho La Cross,)

liver fIlmS noarly dUG "t1ent' to tJ1S ;,Us3issippi :md draJIcs Clost co" the "rea

(277 square !!liJes). South of tho La Qrosne ~s in 21 nquare !!Iil es =e dI".>.ined

by Coon Croe}: ;.hich rtmS southwesterly to the> Mississippi RivGr. ~st of

thoso b.::.s im the Zick:l.poo :1iva~~ drains about 94 square !n.ll~:3 in the lIom.ah

qU3.dr.:l.n1'le. This stro.:un L; 2,. t~~ibutar;r of the '.Viscollsin 1iver, f1o'-:;in~

into it at Jau~a~. not far above ~iri9 du Cbien. Apprcxi':u.t91y 37

sqU:lra milas of territory near 1'0=11 drain into the LeO:lOrr.7J it" River. another

triblltary of tbe \7inoousin. whlah it .loins above Kilbourn. Tho s!!W.l1

remalnin'l portion of the area is dral\ned in p"rt dlractly' to the lJis1iss ippi

by l.lor!!lOn Creek ani in p-"rt to Blaok River throu~ FJ eminj Creek (1. 2 sqU'lre

!!lUes eaoh).

L3. Crosse ;(iver in faw plaoes is as !JUch a3 100 feet in Width.



ThB d.isohar~. ~Jeas:lre.L fl. faw !niles west of the S!Ul"ta ~[u:.ldr8.n:';l(}. var ins

from a !rl1ni!!I.L'!I of about 130 cubic faet rer second to 30mt:'ln:; 1i1<8 twenty

t:i."n3 that a~unt durin::, excoptional floods. (fis' 5} '.I'he i1o:.'of the

1.1

1/ ·:i11it50n. A. P' lI

La er0330 County,·,'i3cOllsin.
pp. 67·7?. 1914.

]he quadran~1i33 luV8 2. contin:mt'-l.l cli~te with hot 3U!l1!1B::"J. co'a.

·,-;inters. va~ Ll.ble ",1eather. :and rainf:ll1 adaq'J...'l,.t3 for a~icuJture. The

lJrev::;.il in~ winds arc fro!il the Jouth.

1M above to 43 'galow ~er&, lahr-Jnheit.

70° Fa.hronhcit. The ~Bl!l1l!U ran~ of tC!nJ)Jratura 15 147 0
t ran::,lng ira!!!

The gno·';f'3.1l,~ne!"al1y cOV9rs the

~tJ unci fro!n Joc()!!lbor to March, its total ~unt avera;in3' 40 inches; th::

total an."'IU:l.l prao1piution (av·~r3.';e annual !"'.3.infa11) 15 :l littlQ ~o!") th:m

30 inches, ran:;in; from 21 inchos in the dryest to 37 inches 1n the

wettest reco:ded year. The heuviest rainfall is in June. and nearly 70
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The IBrio:.i

fraa fr"", ldlJ in'~ frosts 13 14.2 to 175 d.rq".,,-nd this comtitutes the errow-

In winter th'3 soll freezes to a depth of 10 inches to 2

f,.}ot.

Tna climt,j Vc1.ri83 comidar::ibly'aith ~ltitudG. th,) l.),st killing

~

f(\ b
\ ,'l- )-.'

U

Cr03se, in th8 rH::nissippi Va~l~:y, ~rrl ":;'est 3ale~ in the valley of the

L~ Cros3e 1iver to tho west. (b) ~t Viroqua, ou the upl~nd, a few mile3 to

the 30'ath, "-11d (a) at Valley Junction. M:luston. and lela-ther in the central

Plain to tho east.

VEGS'l'ATION.

Th,' mtive ve~t",tion i3 closely ralated to the soil and tOl)O<;-

raphy. On tho better solIs and Jow slopes deciduous trees predominate.

"he principal variet!!)" are black. red. white. and burr o~k. maple, elm,

hickory. and butternut. On rou~ and poor land jack pine. somb ani
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On wet lc..n.lJ 712,tor l-ir0h a.nd -ail low £1l"~ tho CO!Xlonest these. The conntry

-;:3.3 or1~in:.."l.11;j7 fore:rt'3d. ~lch !"lor) :~Qavi~y th':l.n nos.

ara D'3.r.rly .:::tIl ~n steeD ~lopo~'} or araas 0: very poor 3G iI, :13 nO::J.r the

~r8 CO~r:10n.

POU.ll2. t ion.

In 32,:::1l1;y~ di:o:t::icts the 3v:'3at-:for::l .:•.nd "!-,]u-Jborry

~,-,-,~'lf1tl'011 ot- j-r.o "',....'·rt-· ,-.'.~., ,.,o..,....~ ........~,·:,-l..,.··n· ..'03""
~''--o'..'..JU.. _ V.J. ... .;......... .... _!U .l.. ;'~~J. '~ .... _\...~=-~

13 ubeut 19,70().(,,~00roill--:to th9 cenSel" of~r Of thiJ n=bor about

in.11cl.bi tcmts.

, -
Jilton ti19. ::81 't\'J oth'3;~ Yilla~s are 3til1 3!U.lller.

IthJ p~o'POrtion of :foroi:;n.- 'qo~n, 3.5 stated. l~r the IT. J. Con:.u3,

(i)
vu.!"ie::i f!'O!Jl 13- per cent to ovar 30 PJr cent in diffgront t(J,vn3}~ :5113'. It

in evident to any ob::;'3r'V-3r. hmvever" th:l.t .:l. very l..argoe p:~oportion of the

ru.r'4.1 popu.lation is of foroi,~ extraction. In tho t o;m sih ips of BU,"1l3.

Port lund , ':0.:0;:-: in~t on. w.d Loon the NOr\7a~atl3 ~riJ nll.'OOre-us.

A"l3ricans of ior=n descent pred,o!nimte. nBar Tomh thoro 1> 3. -'linne-

b:l.C;O Indi2.n 3011001 which in 1914 h' used 1274 A!:Drican Indlam.

Far:n1n, i3 the 1 (nd Jn~ iniuc.try 'in the area.

81,hty par cent 01' the pr1_te land3 are used for fa1'l.'1l3 I fifty p3r cent

of tl19 far!11 area i3 i!llprovei lani. The principal crops" arran,!",d. in order

of acrea;;e, "re o"-ts, "'!heat, my, corn, barley, rye, patE.toes, am apples.

C\~~I~\~~,1J~~J~~-I~
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Tho hilly t opo',r:a.-pb,v 13 better suited to 3=11 :;!'.J.in than to corn b"ca:J.se

of til" axcClssivJ soil ero.ion resultin;; from cul tiva.tion of the l'itt'n".

fraitJ: bht this i3 'bo in~ overshadowed U.! dairying. Thore :lre TI.(J,,-! 12

f3.cturin~ ostd.Dl ish:i!e,nt. "·ell drill ins !m.chln'Jry 2.11d condensed !riD ~{ arc

=19 .J.t 3P-U't~~~~~r:~1;r h::-';;-:nn~~.,' into .J.

c~n."1.nrJ. ,·,:aterpo-.ver i:; d~~I'Jlo?3d ..:.!..t S?X1rta" A.r;~10, :!.nd ·ilton.

tot~:..l of about 450 horsoJ po-,;e~ is dev:Jloped, !nost of \'Jh lc;~ is '.1,... ·3'1 fo!'"

e}octr1c 11~t.

180n :J.nd in Bi'-; Cr8ek V~lloy.

T.ran3n-ort.:J. tion. 3ituated 3.t tr-e no.rrO'G6st ru-rt cf the "'e3tJrn

Upl;:md. where the divide botwean La Crosse valJ.ey ",ne, the Cantr.J.1 1'lain

of -:iiscoYl:3 in i.; eas y to p3.33. t hi3 area i3 bet ter :lU ppl ied -ai til rai }';Ts.,yS

tha.n !1l03t of th8 adjoini!l_~ ra~on.

Th-~ ~in line of the 011104.';0, Milwa:u}G6, :l-nd 3t'l :":J,ul ~aiJ '3.~f

p:l.sses throu ':h To"'-ih unc1. 3I"'-rta, crossin, hhe divide at T'mneJ City ;}nst

north or thG Tomh quadranc;le.

p9I" cent.

Tho latter, tho Viroqua .Br:mch. asc'n,13 to the dolo",ite upl;:md

throu:;h pinc) Hollow in the southeastern COl"nlr of the Srn:rta quadr-.llli",le

wi til a '1UXimu!TI ~'le of 2.51 p3r cent.

The Chicago and North ·:Iostern "1;),ilway m. two 11MS.
Or old 11m In.ses throU:;h the headwaters of the ;Z1c}:apoo bi.31n.

The southern
TwO



16.

iivic.iG] '::ithin tho ..-n~':::t :..l.!"c Cro338d by tunnels.

It :~3 :i. ;~u.x~Ji~'1J ::;rade of 0.5 p9r cqnt 83.3tbound a.ni O.793r cent -r193tbound.

'~h~ 3tecp I~11L~ and the 1.::u".~ ::?Na:;~ of ~"::l within the C:U3.dra.n~os

tlu i.1-J~ vi" ~voidin:-; div:1.3ion oj' f:l31c~:-~ ._~rr~ not ,:,,!i th 3. vin,:;

bast 'V",de:;. ?hi:; is no-" bein'; ~3c'.(J'iied in~~ePt
of socurin:-; tho

in the vicinity

Fodera} ail it;J,rv leservatlon.

!Tlilit8.!"'~r rB;j;.3}."Vatiol1 r!crtb:3ast of Sru:-ta. 'Covers 14.127 =l'~:!:"'3S. It "':413

1911. In 1917 additio=l woolen buildln, for .a large number of artillery-

!lliln "a r3 buil t •

ut 0"'-'":1]) Robinson and 2.t twc othe:r camp sites.

Tha reservation hus 170 different tested artillery r=~3 frO'll

1 to 5 ~les in len~th: its rifle ran;e hag 180 butts, pit., and tar~t3.

There ar9 14 'niles of runway sidetraok. oaJ)'lblc cf loa-din" or unlo'li!ing

22,000 'llon and thoir equipment in 24 hours. ',nth extensions of the side-
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tr:J.C',m 90,000 :1~n coul,l bo jL.~1rll'Jd in 2'± hours.

D'J.:"ln-; 1917-18 the 3~,urta ::\~rs)t 1:=!.n:·~3 -,',12.3 aS0d oxt'Jnslv0l1y for the

tr:ainin·; Df fi'11,.l :.lrtillary units for th~~ A'":l8rioan ~xyB~:ljtionary Forees.

sabs,):1u'31ltly tho resorvati on has b6a;~ used for thG Jtor3.:__,J of explosives.

-'~duc:j,tio:n;J.l In3tit~ltiol1"':1. In .addition to th~ ~llr3.1 2.111 city schooL3.
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Tho;;" 1nc1 ucle ::.n olclor ,;,roup of e:~rly P .•leozoic

"jith its; borderln3' colluvlU!J1, d".1n·3 3:..1.nls. 10059, and rosid"tUl :.;oilso

Included in th3 L~ttzr;rroup are loc:;,l occu["r~n':}e3 of con:;lO:.1er3.t'3s of

thA northeastern corn3r Df th9 ~o~h

7iSCOTIsi n...

and 800 feet. 'rh~ th:c l.'J1es J of tile youn~!' g'rL!Up varies on the up! ::J..nd3 :f"ro!n

7)
::. :1:'9"'7 inche3 t,; ..i,bent ~ feet 0

Ordovician. ,,-nd~c=t"rJlaJI'Y. ,1. fi,th 3yoto1s repr-e3:mto:! by ';rava.'.'

Qon~lo;norate5 ';V~10S<3 9tr~ti~T..hic position 1 ios S0T:')3',::h·3r·j betw99n t!lO

'l.nd

3ila

~eop we lIs ·"hi ch P:1I10 tr2.t' tho Pet, OOzo i C SEld i"YJn ts

Tho O,<"lbrian strata are reforrecl to the 3t. Oroixan.

the upror~3t series of th4t syste~. while the Or-dovioian strata "ere deposited

durin" tho eurly portion of that period.
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'? o.

~o~~h quadr~l1~JJs 4re in -.:118 vlcinlty cf B1a.c~: ]iV3l" f:.l]}':;. uity Point,

th9 quadrd.n';10s n,B

l!
Oil 0-..:tt i D."f3

11 stron·~. Ho3a3, 1aoJ.o.;y of the ~.n331:::3 iIJpi ra~ion no~·th 0:;' the
,'liscm}sin Jiver. }eolo ';{ or -,iisco113in, vol. 4. 'P' 60. l88.'~.

?J Hid.. -~Jh 5)·,· 6li.

G:.l.:nbri::m rOOf~> c0n.31st of 1 i.,.,.t :.;.nd. J.::.r:: C olorod :.icldic '{ileis1, COD.:!"33-

~
7<l.ined;r~ :i1().:"lte, :nna-c-;r3.in'3d ':lie3. 3chjst, :.l..nd iron fOJ:"!::ll.tion.

y Irvin'S. 1. D., }.301o';Y of ';lisconsin, vol. 2, !l. 499, 1877.
303 also vol. 4. p~. 59-60, 1882.

The pra-Oa!nbrian roc;c 113 froon 800 to 1,000 ieotoolo:: the

the '.;om:J.h '.'loll .J.t 153 fe'3t lj'31o~'; th'3 sil!'faco (52? feat .S1.bove soa lev':!1), in

the Oil City wol1 at 490 feet l~lo~ th~ sarface (410 feet above sea levell,

in the SVQrta woll at 365 feet (425 feet abovo sea level). in the P~nlO~

Wi311 at 375 faet (355 i"eat above sea level}. and pQsaibly at 300 feet 'in



the ueOoy well (585 feet ~bOV3 333. lavel).

31.1ch data -:.3 ....1.re 2.V'ail.::;,blB 1ndlcat9 that the 3u:rf.J.C-3 of tha

south and we3t <.;.t thZl r::l.te of alJOut ni-;ht feet ?'-3!' ::nile. Jo far 303 t~o

two quadran ,;1 os 3.1'6 conoe rnad the faots arG net sufi Ie i'om t to ''','ar- ~~::nt this

.J.b1;y cert~i n.

in th3 st.:::.te of r9sidu:~.1;:; on th3 prc-C:-l.'TIbrhn p1:l.in, of -:;[ll.ch SO!Tt3 yrcJact

to be of Upp~r aa~brL~n or st. Croixan a~e • The -unexposEld Ca'llbrian strata

.:".C'.:) sandst(!la3 \71 th r31at lvely tnin st!':J.tu. of :-ed. ~aen, 8.W blue sh.::.l0.
b, Ul r", h 11

On th~ outcrop to th () north they nav8' l'gendi"0rJa~ ~ tnt 0 the Mt. ')i!:1on

ClundstOl1J :J.rrl the ~u Cla1r-a 3mloy sarr13tone. Th0f1()a~Jl' infor:'lltion

avai1~b1J) from ';71311 recurds within ti:19 qU:l.clran,;,10 does not p::lr!:lit the exact

J.iscrb11n.atlon o~ th099 for!!Ution3.

1/ '}a1cott. C. D•• Ca.'Tlbrian ~olo~ and p.lloontol01Y: S"!lith30--1an
:.1130. Gall., vol. 5'7. Uo. 13. p. 354,1914. Ulrich,~. 0.,. IHr30n..ll cO!Jr!lUnl
C-L t ions.



'")'). .:,.

Tills

fro~ the pt'B,Cm:lo...• i<l.n 0 I." J.i reo tly on t he (n;l3t~~11:lues.

c1is.:;;~()9::r;'mt -!.3 to t:l,J ti-:l8 0:1.' li3V,)lo:TI~nt of V~l:; resi':~u.:,J ·:L;.ta:.'l,-tl.

11
Ir"lin-~ cOilJi~'ior'in-~ it t LJ }!:'IVG 118dH (luv·.31o!i9'l 3-l1'lCQ t~l'3 G:.J.~1jl·) -:.!1 ~·/.a3

------------
1/ I l....ri 11 -;. ':1. J.. ~~401 i~ h, ';l is 00:13 i n. ',I i3CO ~)5 i 11. ~.C:.lrl. ::3 c i.. 'l.'r~~n; ••

vol. 3. pp. 13-17.1276. }ec'o'':l of Cantl·::t.l::i3COllSill, '}801o~! of:iscoD.::>ln,
vol. 2. ~. 4G8, IS77.

V
de!)ositQd. ,,!lil·.} -:-,~~id~Ul thcnqht it to tl""va oO':Jn fOl";;u,l 4nt9C3ucm": :0

y.;eifuiLul, ;3 •• ;oolo~ of north contl'al ';:1SC0113 in. ~:i3comin

}aol • .:;,]'tl :;::.t. H13t. .:Lu'"Voy. Bull. 16 9 p. ;Xi 9 , 1907.

the Dverlyin ~ C~::1brb.n.

'0hQ th 1C:::1133':; 0 r tIle Un.e::"-P03Ed (;4'71;;,riafi i:~b(;'lt
i

I

3:;0 foet '::"3 dater!TIinacl f:eu!";) '<Jell l'acO~'~13 only ona of Y..},ich. t.h.tt at Tomh

(3ee p. On tha

~i thicJ\110SS of ~OO foet h:.a.s

P30n tent .•t ively 4SS i ;ned to th~ ~u Cl:.l1ra 3!i-l,loy sands tones, th31 l'



upPjr li"lH o,]ia; fixg,-l ...:.t :,h3 .1h:.1.19 zorF! ··:1hich o-c<.tC:"0313 at Heshonoc Dn
l;:

--------

}u.,i 3,:~.18 :, f t:'D Tri.2.to r h.1 ••• .r).:'~ ~,)"':'.:"J:l _~..~yl f ~~:. t!1r SH?:on .~s of the
:"Ol"::u, ~~ 1O!l ':"'~Jpr '::J0r'tt~c1 in t~f) C oll-3ctinn "1. ~:1'3 t o'p D!lS II ... :·1~""'l.:"V·3.3

t. ~l·.~~.."-J l13t]_l:.}t~:;1' U;rr;~.:c ~.~:lJJ_-:i !'~~ ~--~ ..~1-:l1.. 3~) ~.~,l:.i, t. '~'(J :':lJ. 3t _.: J:'-...I!r~

th-~t :.;,'~ Led::: t'herl o;'::;>lJsed. 8.1'0 :;,~~tty nO:l::' H:a top o~· ti::3 ~aV.

vJ~il''].''

Dr9sb2.ah.

------~---- --

±/ ·:.)col·,~ f"'O":.l 3:r;1111~:l rwos'1;~1>J:1. ~l C;h::~rJ ;,)5 ·;de;':JOJL:,.~'''\t. c'f
.,3.tO!"',H):";:3. aX......"lin3d by F. 1'. Tn,7,J.it93.

N. ":l
...~ , Sec. 13, T. 17 N•• R. 4 w.



Surfac 9 SO 11 • .,. '. . . . . .. . .. .. " . . . . . . .. ..

'1'hiC1:118SS

c G

Depth

3andston(). fine to '7l;] d!ll..'"ll; 5 07t t ,gh! te .. .. . .35

3~nd.3 te, :na I fine to ;nediU!!l. li;;ht yellow .. .. .. . .. .. . 14:

~nd5tonet Hm to !":\9 d i U!ll. 1 i:;ht yel10w .. .. .. .. .. .. .. 5

3lmdstone • f:i. UJ to r:1ed 111..'11, 1 i';ht yell Qwi:;h ~r::J.y . .. .. 14

·n

55

60

'74

::>.:::.nd:;tone. Hm to ~di~t 1 i~ht yellowish ;r3.Y ..

Ja.nis to ne. ~red. iu.'"ll. 1 i ~ t Jrellmv • • • . • .. . • •

Ja~}dston~. fine to :ned iu.':lt li;ht :;8J lowi3h ;ray •

. ..

l '~,)

1:.J

87

109

11<1-

139

3andstone. fi.1:J to .:,etliu..''Tl, li:o;ht YGllowi~h gr-ay ..... 17 159

3andstonG. finCl to !nedium. '.vhitQ ,-dth strealc:: of bluG
sha1 9 .. II ... • • ... CI • • • • • • • • " • • .. I:~ 163

Sanl;, tOll') •

':ih i to . . .. . .. . . .. . . . . .... . . 165

3':i.ndstnne • .fin-3 .. ~ra:;?' " •••••••• " .. • • • • .. 4. 169

::;~nd3tone. very fillJ :c:
oaraous .

,,,, ..... ''':''''.'.,'"1.... v_... ~L..o ..

• • • • • .. .. • II • • • 201

.Jandst one. 8:roeod1n~ly f1 ne to ::\ad 1U!!l. 11}:ht c;ray. 3li '~h tly
c-:.1C.:lrGou::; W} th 30",')9 'blue shale • • • . • • •• 1~; 214

3.:mdstone. V6r-j' fine to COClr3e. li':~lt gr:::..y ilth sO!re

'olu9 sh...lfJ. 220

A few sa':lp]es :u-a 'lvClih.t1a j~ro~ ttl::; _bandomd -,7ell at the

TD~ C i t;{ rnrk .mdJ co!l1binin; tho exa!:")1mt 1. on of

publ ish-3d by Jtrong the follo""in-~ section has been

tho~~e i: ith the lOfj

Q/ stron-;,. Moses, (}eolo~ 0:1:' the ~iss13 lipp! region north of the
-.Visoonsin "ilivar. Jeol0,~ of Wisoomm. vol .. 4, p. 60. 1E:S2.
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Jo': of To::uh City park '79J1.
,

(::e11 492 feC}t da~p. curb at eleva 'ion of 962 fast ::l.Oava 384 L)~.'·:~l.)

T"hie:krH~ 5 S Depth

.a.n..d. ~and.

5. Soil :.md cl2.;V, }'ll."o1nbly terI'ac8l,'r"Q.vel
25 25

4. J::mdstoD..;}, gr3.:1 to yellowish, f1m to
cO.:J.::,sa. 33.':1~)la:; inc:;~1)h:t9. hat no :;rt-;.l:~ reJlo~·ted,

co.::tr;'(J3t l;:!.;7JI"S ~20 to 320 foet 3S12

3. ~4lld9tonQt brick-red, ~odi~~ to co~rse

:;. l.DG":~ ::330!:1pO sed red ~md7e9ni9h, TiDS

sibly l"iBi:l1iu..."n :fro!:'l C17:::;t;:lilines. Lut the :mt0ri~1 ::u.y
'Lo ...:.r::.ose. I?

417

453

470

The uppar shalay 'lOnG 0.:.- th8 "Zau. Claire: W1110h i3 exposed at

lienbonoc 13 fonnd in wells thOOUftlO'.lt the ';,estern 2.12d Juuthorn p:1rts O:f"

lower sr~1-J3 :lore con t r~(l icto:ry. Tn9 i'allest info rrna t i on '-.va.s ~~th'3red by
§}

Ji6:t. B. John3 in 1899, fouel trnt ,there :.;,re t'm 1-,-",'''''' cf shale at___,:I ..... - ;.)0

§} Johns, R. B•• Phys log~.a.:phy and ~olo~ of tn.) La Or033'3 l.iver
·.,tal10~l, Unpub1L~hed t."l9sis, University of ";"!isconsin, 1900.

Sparta. Of the 58 th0 upper 1 i93 at a.. d.epth or about 250 iaet bel 0:, the

3urface ~t -hJ city 2nd the lOJo c at 305 to 310 feet. The Up'!!3 r is re:3.

:.:ml r'~ us ...md tho 10·,'.[er is b14ck.

t",7Q !!Din bad;:;. both of vlh.1ch vary !tIUch in thickness. Inior-mtion c011ectod

by tho 1:;ritel'::'l. howover, indicated th-l.t there are shales at lesser depths,

4 r~ct com'1r'!tid by th; S4mpJas fro~ the test "'<'lel1 cited ;:lbove.

The ch.n-ac ter or tha rOck beloW the 300 foot 1mr31 at Sparta. 1:3



",.....0.

G821t.

n~''''-r~ ......
V'-".· ~\"'.o..J

Drnsb~ch S8.l1d.stono, tl1G Pranconi _ f~1.:1i.1Conitic cnd sh::':.ly S2.l:.<!S'c0l1CS, th8 St.

It is pD3si'ble th~? t a. :i~th

C3.r;b:l:'ian 101~ ti on io :J i :10-3 tho to!? of the stI':J.t~ ·s':.ich cort~inly

Dolo!'.(3' to the JO!'Qan fo:untion then':) a.rG 3. trzm feet o~ sand.stOTle which ro-

semble t.~9 ~:.ndison (};lndstono of' Bonthern 'HisCO~1Sil1. mrthor to the northi7est
11

in th~ vicinity of Eau Claire Ulrich has dif£orentiatod two ~th9r fornations

l ' Ulr leh. ~. o. t i'21 ',",' 1cott, C. D., C........b-_,'i -on 1 -'" 1 t 1~ _ - - ""'J _ Ge 0 w7Y a a. n~ :3 on 0 orJ:!,
S::1: thsonLn :ii::;c. Ooll. 57, p. 354, 1914.
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tb0 -cros t.

has no t occurrG'"l gen'J:-2.11y f ~s 5tis 2:n.'):;7l1 to }:cv,] cloTIG loe(l11y. TllO~F~ 5:~::~~.,

bolo'"; th ~ zona of" We.?. theri:l"" is Ghorm. by G~mrl1·3s ±'ro,·oJ deop dri J holos, but th9

Drosbach f'orrntion is quitG genDr.:llly 3.DJi ·oth0r fo~~ntio~~; locally d.avoid. of

carbo::a.te eve~: i'ar belOl7 the belt of' P03.thering.



L1inc~l oul~T Z08.'1,choJ. t :Oloor.

',7011s O:lO"7 2 .......~ri::.tio:..l fro~ GIS foot 2.t :3 --.::.rt~ to 590 feet 2.t Oil Gity. ~-r::8

:..0

It i:

to the

i'a~:; Clair) .?orr:ntion.

Th~s 1s in the lJsd 0::" Lz. Crosse



2!J.

~onG:ral 3tato ,0::1 t.

1- J. cov.,

~ ~~-..,<'">, ~_ .....
u v .... ~~ L.." "

<):J

GGct i011

-,-::,-sro 7')

of

t118 ::·o~1.{t4_i:n0 in ros'""")oc-~ to ~li!:1::1rwiol~ of ,~~}lJS Quc.l :J::)rf0ct:lo~~, ccr:r:?::res ~Gll
!,:
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"PJr,:n' to ha c!J2.,."cteristic of any hori~on "-nil a1J-'.I"cmtJ.y "re tho Nou1 t

cliff."; b'lilt on thL; :fo::.~~l:...~tif_~n ~l:-J "'73n·;rulJ;1 not due to re-si3t.J.n.co of

str~t.J. wt'th1:n th3 !·~"!"~ution. but '::;0 tIn 'l~ot-3ction ;ivan by th~ b2.3JJ 1.-~;j:"'3rs

':7ith one

excoption it ;13.3 not beJ!l poss1 ble te, :"000 ",;nizB beds b!3Jronl tne 1 i'"1its of

SO'..l t:J) rly dir·.Jc t,1on.

ts tho 0.::1st ~t; .i.~1:;108 of 15 to .';'~ d9~;Teo3. In tho 3:.l:.Y3 otl"Cl1el" iJ other

c"os1··1,,"lim.tion ·..:ith inclination in Dthe,- diteotions. C::-o"3-1,,"~i=tlon ,,1. th

tho oharaoteri3tios ;eveJoped by willi <leposition occurs at scwora1 loco.' iti9S.

Uud crack:! oocur .lust e,,"9t Of .10cJrJancl in a hl)dzon about 100 feet

0010w tho top Of tha Dresbaoh. l!'arth~r northw'est. in t;~ exposures of the

]'m Claire shales, =d cracks 0.1'9 elttre'"Sly OO!lIllon and '~hElY probably would be
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~ne"ally preclude the, 11' devel o:rnsnt.

Tho sect ion3Jhich falla,' show in det"n the ch"r"lctCr 0 r the

Dres~ch fo~tion. The J!elvi= scoti n is thnu:;ht to en",! 3tr4ta ":I1ioh

aro ~1. ], ittla hi -;h(1r th.m trIa upp3r led 0::' ti19 Tun-;-"Ie1 Cit;'l aec:tion.

~~r"J"'-' r ,:wiy~ ~ )
Jactir::n J.~ Tunn<31 Oity (in C. & H. ':If. Rev'. c~t o:a.st O:!~ t1J~nnel.)

9. Franconia 1"or,;]..1.t1on,

8. 3amlsto;~o, ~~diU!!l to coarse ~r;J.1n, vert 1ca.l ','X}:~ '!101es abunda.nt.

to on-3-f1;-11:f:" inch in dL::~nat,cr, ·:;r2.in~1 \'1011 sortod, ~ns~ala!'. :l.110Ut OTI'3--t;cnth

A.trG'''.:i.t9 br-"4Chiopl)~15 • 1 " feet.~

6. Sand.s ~ 0 ne • si!!1ilar to th;j,t Of ~on9 8. 1 foot

5. Jandfltona , si ·il. :!...l' t (1 that: 0:: ZQ11,.t'3 7. 1 foot

4. 3an:::lston8, r7111t:J and yel1ow. ~n 4 to 6 inch ueeLs. :'oele -poorly

su:r'd~ (If !"19d1u..'D. :;rain. ',yot"'!11bD~es are ~~es3nt, 'l:m,t ar-o not; conspicuous ..

oxide.

3. "Iron stolle". !neQ111.'n to CO.:lrs·J 3am3 oe~)nted_ by brown iron

The rssistanoe or tnlS layer deter::l1nas a s",,11 sllel! '~hich is

conspicuous '" it 3Upports considsrable veget3.tion. 1 to 2 feet.

2. 811.mstone, whit e t 0 ~ay. medi="z-a in, localljr sta.ined by iron
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oltide, po,,"ly em! ObSCUl' ely 00<1-:1e(1.

and po113hoo., Gnc~'·fi1'th to one-lulr ~il]e~ot0r in ·11'1,",).e'1'.

have 3 ".crt fOl"eset cross -la.'1lin"tlon with northwosterly iI'e] llUt lon, Thin

lenticul .•r 1::L'1l1me of green S::Lndy sllale OCellI' thrOu~hollt. 30 feet.

1. 3.:.:mdstone, yollo',7,!!lOOiU-:?Of1 to coarse :;rain, 1 no_,.lly iron

thrall. ~hout. Ease at ·)lav~tjon of 1053 feet.

houae, 300. 3. T. 15 N., -:r
" ,

13. ~}:.lnCl3tonDt yollo'.':, ~(11u.rn to coarse csr-a.in, rounds.-d. y--iin3 t

4.5 feet

1'T3.1!l.3 un ~l~ Qr.

11 .. Ja:r+.dG t :::n<~ , 111:9 that Oi' zone 13.

10. JQ.!J.Qsto-r 0 f lik~ that or :~on'.) 12.

9. :3anis tone, liJce t h2.'C C" zone 13.,.

7. Sa.."1dst0:18, li~ th:~t or 40ne 13.

31'",100 more c:" les, l'O:m.iod.

5. Sand,tono. lilc3 that of :Ione 13.

4. Sandstone ,1 ih-a tllat of zone 12.

3. Sandstone, like that of zona .13, cross-la"iIlated

\~th northerly inclination, foresets short.

2. Sandstone, gr'''-Y, mdium to coarse grain, <lrCISS-

1.5 feet

1 •.8 foot

O•.~ i'eet

0.8 feet

D.? feet

0.5 reet

0.3 feet

1 foot

0.5 feet

0.8 feet
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33.

1.3 feet

Ar:l'pearJ as onl bed. but L" divided into 4 to 18 inch

WIlts b;/ 1 t(l 2 inch b::mds of yollo~'! .:md. brO"'mish sa.wiaton9. 11 feet.

Tha upper::lost b3ds of the Drosbw.ch :f'o~t ion ::tl'"8

thou.-;h t to l::..l.VJ 008n ,:ude by mrine '.70r'1l3. In the; He1 d. ;;00, 'heels C011-

the l7r-'.llCsnh.

Fossils iuve bi)·3n CD"11ectei in the ])!"es~ch 2.t llew Li3'bon ,:,!nero they

com ist of tr~ck3.

of the fl)I':"l:).tion.

Ph9 track hod~Gn is 3,iwut 200 re3t bOlla'·" tiD top

TIE tr~c':~ "u'e 01" t'.vo v.ariet iea; onB 5~11. the other

r1d'~ und c~·o;.jso<l by ;r.J.vy ridges and .blpressi ons. ;;ha rollef in t::e

25 mille~t0r3 fro~ oach other. This tI'a.ok is fro!!! 5 to 715 cent l'"'1eters

wide. The ~argcr fo~ has :..~ width o'!' from 10 to 12.5 centi!1l9tars ,,'ride

and. it:> data. i1:; a2"~ corras"poniiu~ly larger. profoss or Cp..Sl!11D'Jrl in 1'.a3

ctasorib'3d tiE for!ffir ;'lUier the nar::e 0 i' 01 ir!J£l.tichni teg :ioun~i ani tc tho

1/
latter ha suva tha nz~a of O. Fost~rl.

1/ Ch.2.mberl1n. '.i!. 0., 'Jeolo;{ of Wlsoo!lSin. V·ol. 1. 'P. 13~. 1883.
T.oc!d •. ;;. ]'. D9soription of SO!TB foss1c tracks from tho Potsdam sandJtone:
(~i9~~. Soi. Arts and Letters. ~~l~•• vol. 5. pp. 276-281.1882 •

........ ...,....-_~" c

It ln3 been conjectured th:..l.t these !!m.rkings wore !~de by a

crus taC83,.ll 0r 3,. wo rm. If this be correct. ther~ must have neen qUite
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Ca!!lbrian stra.t2. O:!" .n.scr:n.s.1n 01' u.cl.l::.l.Cant st:..i.t9S ';1!;.jch (~::~u1d 'b..:lve !Tl.:ld.e

these :::urkin3"J.
11"",~ ~
~ ~l:r.J.e.

E;rindin~.

l'ra.nc an ia Fo:~t ian.

evor C0!131den7..:L 1<1 e .3,r3aS 0 f tho nor thor.J.

most or the diviue3. Th.."ou.:;-hout th3 30uthern !ulv:Js th~ rl:,J,t1CCni4 strat:l

aN axpo",d only on the slopas, the tops o! t)"" hills 'ooin,; crownod with

h1sher strata.

rock.

:~'1JoJures ~ not OO!:l1l0n becau:3o 07 tl)3 wo.:c.knas3 ot" the

It 13 possible to divjcle tho Fr;mconi'l fOr.:>atiCll into "tva "''''''bars



35.

which in ascenuinc sequence are as follows, (a) basal s"ndstol1e :ena over-

l~,riI1g calcareous layer, (b) micaceou.s sh~_~le, (c) lower gl'j~ensand, (dl

yellow s8Cldstone and (e) upper greensand.

R9~ations to the Dresbach FOlTI~tion. The strata Of ·the

Franconia and the Dresbach appear to be parc.,llel, but the presence on the

tOy of the l:~tter 0;:"" ''':~K,t T.k-i~' be sm:.ll erosion c'hannelB, 8.1:'1 tlH,l fr:ct tb"t

in SOr:1e p12ces the b.-::s;::l layer Of thG ';:'ru.Dconin rests on e. t1WOr!D.sto:n,e"

fi.m at others em one of the finer ;~:rnined, ye:i.low spotted. sandstones.

coupled With t~1.e f11l-tl1eI' fHet that in 8Q:Je eA"P0sures there are ;-{ill.ny

"WorostOl1CS" i..71Q i~-, others fcw~ sUt:.:f.:ests that the contfl.ct rf'.8.0-~ "be one of

disconfor:nit~t and that betwe,_Yl the tirr';:Js of deposition of the Dresbaeh

and th8 >'.l'[",nccnia there my have been erc sion 0 f the ;t'oI"ITler.

~hicknCGs. Tl:.e FrmlConi: formation varies :.T: thic~':.11eSS fror::I

120 feet "Gar the 'W"C[ of Fish Creek V"lley to 160 feel; 2.t Tunnel City.

:'1; e \;~,~' ia t i:)l in t~'l;. cknes s appears to be re farable to thl'ee cu.use s. The

U ',81' surface of the Dresbach :rm:::y r;t;ve Lad a littl'::Tel:lel' Which v/Qulc1 have

Ie,> to a core:: er t,:oc,'ness over the hollows. ~hero ViCTe qU] te lL~el:r

inequD-lit ·es in deposition such as appear to be ch<i.ra.cteristic Of shi-~llow

1/
wLi.ter ariu tpe upper surface of the Franconia was erod'9c1 before the

l/ Kindle. B. :·,1., IneqUh-lities of Sedioentation, JO'.Lr. Geolo['Y,
vol. 27, pp. 339-366, 1919.

deposition 01-' tho overlJJing St. Lawrence str':Lta and this erosion is quite

likely to have been differential.

Character of the Franconia Formation. The sedi!Ilanta composing

the Fra...~conie Fromation show great l.:ter,:;l variation and as a whole arc of



finer __-rain than arc those of the i:resbach (fic- 10).
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30~e beds contain

'or:siderable proportions Of calcite and. dolomite and two !Y1G!'lber's Lave <::'..

high £:lauconitic contont. "Ier~~ l'~ t t Ie arL;i llaceou6 ::~,tel' ial is {ll'esent,

althouGh some of the fine E;-ruinocl sar:dstones t~'enerally eo DJ.' ti~e n-'1~e of

shale.

The beddin. of the fine-,;roined sandstOl:>38 iEi quite re,~ular. but

tL,ut o~~ the greens3.!Icl. members is ext2'emel;y leliticular.

bo til th~ \''-:''cVtj and curre:~t t~rpe OCCHrs thr'ou~;'.hou t. C1'o S ~:-la;Ilin[.i.t i on is

e}::tre!.1~1;i prominon t in the :.~reeB5aEd me;~bers, the fa reDet s 2Te r[trel~l

coarse s~mdstonC' at the base has croGs-larr.i:nation '.1 ~,h steep fon:::f.ets,

tion a:')pear to v:..-.r:-:; in direction of inclination thTOU;,'h ~,ll ~}oints o:~ t.:'e

compass.

About 26 feet avove the base 0 f tLe lower ~~recr:,s[J!.d mB.1\;Ol' tJ-;81'e

~
is ~:-t le:~st ono a;'I( thero :;;Ei.:,~ bo 5even.~1 r~,lld crack lE\~.'erf. Tr:t~G8 LLiVO• A <

lieen 1'ound thrO"il:.Shout Ih8 nOl'the:nl lFilf Of each Cl'J.aCTallc}e, cd1 are[' of fro":].

150 to ;.:00 square :ni Ie s. ~;ince the cl~acks lLC.."",-ve be,er. ObS8l"''Ved in tne

lo,,':0r {;reensG.nd onl;y in artificic!l ex)os'-lres, mostl;:/ quc.!Ties and rail:::'oad

cuts, w!:.ich, so far as t;1~; lcwer creensi:~ud is concerr::;eci, are cor;fined. to the

nD:.:.'t[;err~ llulv8s of the t'FO "iuad!'ar;'~j-les, it is probablE: ttat t:;8 mud c·,2..c::::s

extend over a ,c;reater area tha.n that biven above.

~le det~il of each member is as follows:

(a) Basal sandstDne alld over'lying calcareous h,yer. The basal

sandstone' as irregular beuding and is invaridbly crosl3-LillIine.te.:i. ?he

foresets var;,.' greatly ~n illCl ination &.rl.d direction and not u!i.commonly re3.ch

lengths as Great as 6 feet. rrhe color of the rock is cOITL'7lonly SOJje sh::.de

of brc\'ffi, bu; varios to gray and locr.:.lly it is green due to the presBflce



Of ,-~laLlconit9.

fourths mille!.1oters wi th thG erea tel' nun:iuo1' ,,[1pe<lril1~: to fall arot~ncl ono-

fourth milli~eter. ?he

Glauconite Grains which are loculI;,;, llresent have S!:lOO tl1 botr;,'oidul surL,cGs

which could hurdly have been devclo,:)ed 0;'/ rollinG.

,'liGhtly larr;er for ti'w averoli.:7f' than are t!l~; ecuartz

The~' are cendTlly

1/
Gold-".-Jan's

1/ Goldr.l~Jnt :'.:. T•• Litholo~Tic sU'Dscu'face carl'elation in the t!ile~ld

sCl"ics" of north cer-tral ':'e:::::as. U. S. Geol. 3urvey. ?rof. ?8.per 129, p. '.t.

1921.

th i;o 0 C.CUl're nce i il

lO\'hn' ::[8::1ue1' ,',?T-'e;.i.:::- to show nore d.et~il of l;U!'I~:lc.e thL!:, do those i:. tbe

Lit:her mernbers. S'lh, diffel'encec. hOi:evcr. ,:::-8 not rrtarkeci. ~~he thic 'ne 58

of tllin b3.s(... l sa~ldstorH~ varies from 1 to 6 feet, b"4t is corru:nonl~.:- t3.bout :3

feet.

'l'Lis sr,rir,stone locally cont" ins ma~.y fa ssi1s. rraic,-ments oi'

tI'ilc)bit.e~; arc thoee most COID.'!10n 3:~cl witb the,:: arc ::.:er1Cr~'llly <:,.ssocio.ted

fra.~;L'1e!1ts of linguloicl and obo,;,(;iti bruchior:·OLS. ~ost of the ~~terial is

c:.i fficu1. Uy inden ti ~iab1e <ll~d all of it u"iderwen t consider~~ble trans.!:)orta-

tion before fi1:.?l de:Josit:'on. In tl',c Vicinity 0: Coles ?e<D'.: :l!1d about tJIB

P.louth of }':.:.r::le:r"s Valley Lis l",yer is SiIllpl~i crowded with trilobite i!!l;Jres-

?he calcareo'ls la~'er is composed of clear qua.rtz s<.nds in a matrix

of Gray. pinkish, or ;yeJ,lowish calcite, the latter var:.:in;:; from ver:>' finel~r

civide(2. up to cr;;lsta13 C J' three-fourths oillb1oter<1 did. :ete:;:'.

calcite makes the Whole of the bed.

locally

Glauconite is invari"'-bly pres<;,;Dt to c. ma~·:imU!:l of <"bout 10 ;'8r cent.



38.

Th(~ dia':1eters Of the t:~lauco;~ite .;rains are ge.nen:..ll~; one-fourth milli-

meter 01' less, but a few !-~Tains hEve diameters up to on8-~1~~lf of a milli-

meter unci raro Grains of ellipsoidal shD.pe l'"hve tho lon~'est uL:~meters as

gret"-it as three-fourths Of a Y~'lil1im0ter.

smooth, :;hinint; botr;yoidal surfaces except in such of the]'!! as have con-

wLich could. bo relDtecl to the shapg of a fora.Tninifc:r,~ll shell h~lS been

recocnized. :'.he calcareous layer is qui te com::1onl~r short foreset It~;.li~l'::;.ted.

Its

';b~ :,::.-sL't,'.':lCe CJ::' i;';';8 calCciT8(r:}S L:'~::'el' 2:..8':£-~ t~ ~ts occurre;;ce
rJ~ Vi i) nJ:..,'-..{-v.J..Aft...., ~.~'S.()

·::: ..~v0l·ir:,·, of thb fTes'bac> CliifSi\ It is a f3.ct of i:~ltere8t tl'J.r:t

"blueberries appe;:r to t}-;rivf; over l'DCi-:S 0:::' this zor:e an('., if cer!Cr,~:ll~/

\.'l<::.~;tin;:- in a localit;I, the:,- r.:F.:':-' com'.;only- be fOUDU just ~:bove the top of

the :;'~r8:3bach.

'=':]8 cplcareolls l"--i.;:,~er usuall~T ca.rri8:~ fossils w,.jet <ire r:1ostly

o:cac~:,jo:Jods. i'.. fu:!:.:: corrr-:on 10ca11}/ is U s:D.::"ll oholoid-like brachia Oel.

,,--,:~,JPU:~ .
Billin<sella GOlol:·ado.~,nsis4;JOD-i~;8110muspoli tUB occur r,?Lrel;y·. (.21'i10-

(I ,oo

bi tes 8.re nOt CorntnOll.

The descendinc section which follm';s Sec. 2, '::.' 17 F., P. 5 ..

is Wl average one.

Section in Town of ,LIl'nS, SVIt, SEt, Sec. 2. T. 17H, E. 5 VI.

3. Sandstcne, b!"'ovmish ~~ellow, quartz sand 0T3.i ns in s. r:lli trix

01' yellowish and brownish pipJ, calcite und [;lauconite--tJw calcareous

layer. Contains small obo1oid-li' e brachiopods and frag:nents of tri-

lobitos. 1.5 feet.



39.

2. ~"ndstone, irreirul&rly bedded, light brown to caramel

col :red.--tbc basal sands tone of the Franconia.

trilobites.

Contain., fragments of

3 feet.

1. 3anclstone. ~'ello",. i'rlable (Dresbc".ch). 0.5 feet.

(1;) :"icacGous shele. Thi S :::l€£:lber, cO~:Jonl~.~ calle6. sh21e,

cansi sts of fino L:rained micciceous s~i7J.dst(}nesIt Cl&~ye;)' ::lB.ter ;;;:.1 OCCU!'S

in occ2sional thin partint:s. Colors var:.J from Gr'::~J7 to ~;ellow.

beds Q~o horizontal LLl7linatecl. cross- l.?..,!!1in;:ition is not com-Jon e.nd s~:Lll

:..:s~·r.t:'';1etric21 ripple iJc;,rk is .:c:bundant in BoDe beds.

'-, 1'e :..._bn~:dEnt.

Fossils are corm-non in this me!Jber.

of t!'ilobit~s ~~nci 8:3'=;.11 oboloicl ·brachiopods.

These are chiefly f1'3G'!TI~~:ts

Tow&l'U th" top i [j a bed

2ppear to h2:iV~~ undorr:onc cO!ll-~iL(:::r< blf! tra!"3EJOrtat ion before their fine.l

deposition.

Due to the rather ~-;'8ntjr~d concealmer:t Of the upper portion of

. this Ii1Gnber, its thickness has n~t been determined in !!l~~r places. TIle

best expOsure is at Tlumel CitJ~ where ther~~ aro 14 feet. In section 12

~
of ~town of Burns (T. 17 N., R 5 I-i) thG thic:':neBs is 16.5 feet. ",r.ese

fiGure s appear to be representat i ve fur t.L<:.; two quadrangles.

',7ith

{oj Lower Greensand. This "'ember is well exposed in quarries

and road cuttinGs for parts uf its thick,ess, but fairly comDlete exposures
.eu;<-wv~

of the entire thiclmess occur only at Tunnel City and NOl,.alk. (i tt i<l- ~~

extensively quarried for road material and builcling st.one. the lareest

quarries bei~s short distanceff west, sattn, and southeast of Sparta.
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~le strat:2. :!.ra thO;'. l'l"Jin'ltocl ::l1c1 consist 0'-: n~..} to r:lCHUCl

The In.r::inations 2.ro cz:-

tror::cly ttl!! in sonn beds, onc "'1orti on of ::l bed. of ~~b2")(!-f(r<lrths of tln

IT~'"1r tho D.2ct3.1e

C O~1t.2.. i2l

~h:wonite of :i 28 foot soctio!!

--;-:\'\..
-'~.~.Jt

to 67.1 ':lor ccmt inthG 1:l;:70!' with
1J

3. G. ~or.:r0CO~ o~ S~y10S taken fl*o::1

1/ TllorJ:)SO!l. Z. G•• TIn GToensnnc1.:> of '}iscol1sin, un".c')ublj chad thosis.
University of' -:iisc am in, 1920.

oleven :JEces in the section, shOC" :)0rcent~OG Of :-;buconttG ~n follows:



Lower 8 feet glauconite

12 to 16 feet from base tT

16 to 16.5 11 II It "

16.5 to 18.5 " II II "

18.9 to 19.5 " " tf TI

19.5 to 21.2 " II 11 "

21.5 to 21.6 " 11 :t II

21.7 to 22 It It r1 "

22 to 22.8 It ,. " "

22.8 to 2:";.5 " " " ~,

23.£) to 25 t! " i' "

l:r~e glauconite Of tJ1<J lower ;;-reonsand. member is

41.

13.3 4
/0

5.4

21.4:

9.98

2<i.67

9.98

67.1

~.3

5.7

21.4

lO.4

similar to thc..t

in the upper greensanci and in the basal strat", altbc;u[;h the;rai 115 in the

last i,~:)pe<cr to rwve mOre det,;il of s1;;rface a.Y1Q to be ,', trifle 1ar;;e1'.

'=ll~' (li fi'cro,ces. however, are not decidedl~' !l12.r>::ed. All of them are quite
--~---+

similar to the "lauconi te from the Cretaceous of liew Jersl:JJ" Analysis

1/
oflauconi ta from the Franconia Or rHm:6sot~1. gave results as follows.

1/ Hall, C. W., and SarGeson, }'. W., The magnesian series of the
northweste7n states, Geo1. Soc. America Bull., vol. 6, p. 185, 1895.
PJ,al;y"sis ~do b;,' S. }'. ?eckha.'U and oricinally pUblished i:'l Am;.. Tept. Gool.
8..11(1 nat. Fist. S:~rv(:y of I.:innes~ta, p. 61, 1876, and agaLl in 1879, p. 152.

Si02
48.18

FeO 27.08

AIZ03 '6.97

K
2

0 7.'W

Na20 1.;~5

n20 8.75.---
99:L63
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ti:1Etl;:,'ses of the ,~,Lmconite from the ~y.posure::, O~l the till near

1:/
Norwalk Gavs potassiur:: in percentaGes varying- hom :::.f:46 to ~.86.

1/ Brctnt, n. J' t Glauconite as a potash fertilizer, unpublished
thesis, University of V~sconsin, p. 10, 1920.

#
These percentaces p.1)TJroximate th0se Of modern clauconites Of which Clc.xke

fJ Clarke. F. T,':., Dat:.:. of Geochemistry, U. S. Geo1. 3urvo;r, Bull.
695, p. f}l~. 1920. Uurray, John aEC! ?er;.ard, A. F., :rept. of the scientific
1'08111 ts 0::' the vO~'~;f'o of F. r.:. S. "ChallenGer" durin~~ the ~'ears 1873-76, etc,.
deep sea 6c0osits, p. 387, 1891.

:3 .49c7 exm'e sssd 2 S ';C O.
~ - . 2

:;\.'32ils are.iuite CO:TI::;on in the ll)wer /reer,S2.nd ;,nd ell ~,,)pear

tD !,:Jve ;woeri,,'one ,t'l'anSDOrb3.tion before final deposition.

flat spire~ gastropod is rather char£cteristic.

A 1 Cl CsJ! C 0 i 1eo..
fl

Trla ~ember is 32.5 fee t thiCk at Tunnel City witb the top not

positivEJ1y ex)osecl wl1i.le 46 feet aI'S ~:nown in the hill ne:i}' Eor';;alk. The

descendinG 'lee t ion (Norwalk Eill) widch follows shows the ch~rG.cter Of tr:is

member in detail.

Secti()~goad NOrth of norw,dk.

10. ;3andston8, Gra~T quartz s6.nds mid. ,:.;lsuconi te, srains fine

to medium. Glauconite subordim:l te. [;.5 feet

cross-la~ir~ted. 1.5 ~eet

8. c;reensand, mostly quartz wi th glc'.ucoLite along

laminat'D S, tl1in la",inated \';ith beds o.l'ound a foot thiele.
feet

7. Greens~nd. rich in glauconite.

o. Br3.~:dsto;:e, cray, flecked wi th glauconi to.

1 feet

1.5 feet



.'dth 3hort :roresots in 77E.11y J1!"9ct1ons and with ,:;entIa in~l 11"',,;),-

t10n.1

in ~~! dir~ctinn3, ~~ l03sils. 11 feet

2. 34,ndstone. !;'.o3tl~" qU4.rtz, very little -~Jauconite.

bada 2 ,,0 5 inohes.

1. Mica.ceoClJ 3h.:llo.

19 fset

1 feot

There is no co~19te expo

cutt1n; on tilG Chic2;O andliortb,/{83te '~1 1.3. 11 road to -:he .30 :tt:;hea:::;: 01'

nor,,';.:::.ll~ •. at l~or"':all: 1tsol:. ani on "Ch8 west side crearm,on VaJ1ay

The thic:;n(lS3 or thi3 C10'Cbo" is about

30 feet.

Tho stl"Olta 01" tho ;vallce" ~andstono !'19!:loor consiJt 01" thin

bedde.l om thin lac:ll.nCltocl. 1'1no c:rmnecl yollow sanlstone.

a:-o qllartz • .and 3m] 1 an;":;J o.r fr;J,."';:1Ont s of -;l:..i.~conite, tho fo~:n·

predo~nat1n~, the J3.t't9r rare. The 30rtin1' Is excelJellt.

the gra us aro an,;al"-::" anet they aver",,,,, about one, tenth 'l1i1l1meter in

dia!lutor. Tha badctin:~ is regillar and the lam1nat10ns approxicnte

IU"allol iSl!I to the beddin~. Tho only traces C! or:r,,-niS!D8 "'hich have

been observed in the exposuros of the"e two quadrangles are transverse



l":ll'G, but artiricial OOO~ 3,,1"'3 Oo::YTn.

';:ho ~OCr:: cDmist3 of qna!'tz :J.W. ~lauconito. thJ }a,ttGr.- hJin~

OxnO:nre 01" the !!l!)!nbsr at B03coool cni. 1:118 Sisconsin Rivo:r bein~

~
A 1ittle p;y"rit8 13 p"e~8nt in ~:1 eXT'IOsurc *'"1. the >fiL1t '3nd 07 l'u.nn;}' No.3

oco CL' 3 tiu'0 u;holtt •

lies: of tho t,ods ~pp3."r to be ",:lth,:u'\; fOss'-;;. or nave the!l1

so poorly pr'J50rvao 2.:1 'to 00 diriicu1tly roco~izablQ. A few bods loc.::tlly

i'uve tha~ in cons idarao1e abu.--rla"lce.

con31d~r~ble transportation bQ~ore ri~: de~D31tion.

D:l8 to tn9 a'bsence Of oompletG I)Xp0'1'cl!'G3 T;.'1!3 tr:.1Ckn9S5 h:i3

not been ·.ieterm1nad in ':1<U1Y plaoo3.

no:>:'th 0: the Toman qUadran~leJther'1 i5:l thiclmes9 of:~ feet. '/

F03s1.1J!.. Fossils '.vhich have been ldantifiedl :from the Fr-mconia
y

:formationaro ~iven in tnelist wnidh rollov."S. It 1.:> not lcno'.'.'n thaT; all

c..o II r

?J ilalcot1:, C. D•• c;a:?lbr1an ~eolo~ 8.n1 p:.l.leom::olo~, S~1 tI130nian ~H..9c~



Vol. 5'1. No. ;:), p. 357, 1914.

of thQ~ occur In th3SG t~o q~rang10s.

1. Obolus = ti=lls (H'11l1.

~. O. ~ick;dt~1 ')alcott.

3. LinC;.J.J .'11" (11ll'!~.J.1!Jnis) 2cu-"!ll=t", (conrad,)

4. 30rthis (?) diablo 7a1cott.

5. il. re',nichi (N. IT. 'Jinchell)

6. Dice1 l0!TIl1s politus (Han)

7. pi i lin'j'Sella coloradoa:wig (Shu..lJl~l'"d.)

8. Fin1relnbur1ia f11lk91 nbur;i ('~~'alcott)

9. F. osceola ('Ja'oott)

10. 3yntronhi:l pd,!!lordia1is (ehitfieJ.d)

11. Zcgzl io~mh:11u3 n. 51).

12. _L 71ostu~ Josepha Hall

13. A. carie1" Hall

14. Sar"'!;o;1& h°"l1l1u3 (Owen)

15. S. wisconsinensis (Owen]

16. £!y'oha3~io minIs03.ensis (Owen)

17.:;>. strhta 'lhitfi91d

18. Chariocenbalus whitfield1 Hall

19. Conasn1s anatina (Hall )

20. C. b11Janctata (Shu=rd)

21. C. eryon (Hall )

22. C. owne1 (Hall) ?

23. C. IUsuta (Hall)

24. C. @t'3r30ni (Hall )

45.
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25. C. perseUJ (H:lll )

20. C. s!lw'X.l.rd i (Hall J

29. t:onoco;u.l in2- 'J1s2. (H.::l.ll J

The c J.aanrL9S5 0 f t In 'C1U.rt z

A 3h~no'·" sea. 1 ittl(~ ~'!lQ!'e t lun :l'73.sh,

app3ars to lost i\l} fill th·:) conditions necess~ry.

T:J.G o::i~in of "C,D ;la~iCon.it9 C2.!l on; ~J b9~iYen ~, infer!"fp.ce.

3.1 OI1~ tnJ no .t!le~lJ Atl ~~nt ic co~5t to 3152 ::cters in t 11:3 In~J:1an

91 C1~t3rs

l./
Ocean.

1 I "0' ,""""'''' ~~ I ".,~" ') ncl ""'01 "urvoy U"""pro ,. ,., ",-, t"'l~ "C'"'' .,." 17 It'') ! 91 t!~ \A __ \....L.;.~J~.Lt .:.~ .... _. Itl-- ...i_.:.... '.~ • .,) • 1.J -'~ .....,.v ....... v.'~.:JIt 1J. • - o •

....
The limit;).tiontothese depth3 in ~xistln"7 sea~ C-l.n net loCI taken as a

cri tar ion O~· the depth 0:' t bl3 Frap...c ania sea.s as a 11 tl10 oth or cv iddnc'3 1:3

advors.o t a eV9n t h<3 ~inL'm.-'!l of these depths. The ~~aueonite g'I':.l.lns ar3

not ':}l"o1~cts of cocr~s1on. a1 thc:u-;h SO!Jl8 aJlJT32.:r to I1fW':'l been tr:lU3 1:0rt'3d

short uBt_UlC03. ;:l.1ld the interl3.!TIination with the quartz~ sunds prove "1'Jchani-

ca.l d~!loGit lon. Nearly every ana shows .a botroyidal surface to 30~a de

~ae. The cCJ1X1it1ong .are such as to su~~st ttu.t the o;lauconitG :;rains

fell into tne quartz; s:lms while they were deposit in~,. c;omin] to rS3 t a.fter



no. Ol' Si1"rt tr:lfl..3l'0rtation.
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The df)::1inamo of th9 ;] au,~ 00 ite in Ja!'1ina-

Th~r:Y.')thOd 01' or i~in 0: -( :l1.1conite does not 2.:pp3ar t.o 1::~ ;:nt

both the proportlon OT '11ud and org~1c''''.:1tta:' appea.rin,~to h3 eS3~".tial

to tho forr:ution. J. ::>.1p:3rf1uity of ::ud 13 tnou;ht to "31l.d 1;0 t;:3 d.'3V'Jlop-

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

Th) : :J.ttGr :mitIJ3 ';'lith carbon diexide ::l.nl

':.lot }c' to :rOr!ll c.:.'l.lciu.'1l c::l.rooriate and hydro'";on sUlphid.o.

S:l.:phi.i.e unites Wi:11 3.:tlY ferric oxide '!JrGsen-:: in tne sed1'e;1ts rormin~

ferrOU3 sUlphide :::.n,ci sUlphur. 'r'he 1"o~n3:~ 13 tho",], ;ht ::0 CO~binc 'c'ith

colloidal ~:.l.tte' in cl,q;, -cha iron tui:iuC; the place 0::: t~e alu~inu.'1l 'i,hila

',V Ith Y::tlri..5 !1av1n: too Shapo o~' ~~ 4:.l0onite nave been Ob9~rvO'.~ tr:! both



Collet ~~j ~old~~n.
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In t~13 eX'pl~mtion rora!Dinifer-"l. n:.lV9 no ossentb.l

~1acl3 in tne develo}7.!l9nt 0, trw substance.

cluy. This :.nrl t?t9 11.,;'11::-0:-:1(1_'3 01 i~·on.

::.J

l! :::I1..U· ~'uy, ~Jolln, mti ··~<ll1.i.l~d. .,'0.. F., :"-:O~lt. 0;:-' tno 3~ i)" t::i ric 1'2 S:".' t:i 07. "",,..,, 8

1"'o:ta.-;e 01" H. :.i. S. "CkD.lon19r'" :Lu'i:'1.-: tne years 1873-76, 3tC., ;;cC!:p
S3~ dep03jts. p. 389, 1891.

dov :~] 0 ~~311t n- -~J~:l cO!1i t ; •

coni t03. they c~n nard.ly :-e :J.ppe.a}()d to :J,..~ 1'3.0;;0;('3 conce!'ned. in its

~leve1 op!nzmt •

St. L.:lwNn (Ie :IeO~ t1 on.

1EJner..11 St~t9~nt. steep slopes Dr ~~tto 11k~ hl11s a~

rock. 'I'm rOr--:ut ion i3 -po:Bitlo 0: 9"".1.:.U1vls ion into 'two 'ne~bers 01 ':hicll
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SUi'nciontly n,.,." to be 1U-'1'l'io,1 1'01' construction stone.

dotar:l1nad fro~ in-~ividu:-).l aX~")G:Tl:·es tlh~ strata OI the St. La':'.:renco

:~o~tion ura parallel to thDJO t.-)f tho Franconi.:.l.. Ho:;veYi3 r, :a. tall

13 8. cmr;lo:1nrate 01' rourrled. yJo1Jles c1' disk sh:J.pe.

cGI'-'li:lo;'e:l em of [(1 JCDnrol"nity.

ThQ cletatt:!liU3.tion or th'3 th:!cl\:~as:3 of the st.

The t:licial03S variC3 IC"O":'TI 2. ::lini~ru."!l of

'.vithin ",bout th!"ee ",E05 or 9"'00 other. These variatio:1s in tnickn93S

:.:lr9 thou;ht ~0 DO d'.l9 tc the 1rro~<.11a:~ sU.rfaco c:r doposi"cion, inequ::t.lity

of t.ho over'_yin~ Jordan ','Jera cepositod.

Ch:ll'""".J.cter of tho 3t. La.wrence Fro::l.1.tion. 'i'h3 st. la:reEcQ

3tr"ltu co,~g1gt or 3!Uly, dolomitic and I1n93'r:llnOd sandstones in the

lower half .J.m fine '~rain}:i :'l::t.nJ.3tcne in the upper hal :r. Fi-;-.11.

Loca.lly 'tn, lot"or half cont;:dn9 ana or !!lON Ja~.r-3rs 01 n(}Ll.rly pare dolo

.mi te.

!'nite 100reU3e:l to rOr!!l 3.. !Il=3!T1ber at !:U3Cod..a. B1aU:k ~~arth, and c13e-':~ore
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WhiCh 13 4Dou, 15 fee, tnick. The oon~lo!ll3rate at ,he llase is poorly

sorted. tho 'lK'lbbles Q,re CO!!l1Josod or yollor; sandstone an;'[ g:reersan-l,

tJ:'le fOl"!n3l' vl·e·lomimtinS'. LJia.'1lcters vary up to 4 inohen a:n,1 ,hey ,"1"0

about an inoh thiok :ro1" the lar~st. The :pebbles ''''C ol'l.ente'1. in

(;,l",uoonite ant ?,ray and yallow quarto; san£l.

stnnas wnioh oo!!!pose the greater portion Dr the for!!l!?tlon oonsist Of

an1Uhr to only slightly rrmnded ?,rai7lJ Of quart~.

Va.1"'J for '1lostpr them from om :rortiath to one-tenth Or a !l'lil1 ir!!3ter.

TroS9 con-

3ist or thin yelloH s:mdstone ·:pebbles in", yello·" sands\;ol"e !m.trix.

Generally th" pabbles are in ho!'io;ont",l posit ion, but in cne l."yer

or wide distribution they are edgewise. The str4ta 01' the for:m.-

tion are r;enerally sort 'mil ,:eak, but looally marly every part has

been quarri cd for bu11ding stone, SO!!le layers are almost flour-l ike.

The color of tin !'ock/varies rrom light gray to 1 i';'ht bro'm.
I

Green shades coenr ne!),r the base. M!my bads oontain s=11 dark

particles (iron oxide) giving the rook" "pePP3r and salt" appearance,

The bedding is generally well def!md and the lamination.

are paranal to. or at a 1 011 an~e w1t h me bedding. ~'he foresets

A smly sa.n:istone expo led in Bean •S Quarry

at an elevation o£ 27 feet above the blse oontains ll111 oraok! ~d such

mve also been seen at Musooda on 1lhe wisconsin River,

The thiokness of individUAl 'bedaVll.ries up to a"<lut 5 feet.

Nearly every ene is horh:ontal orlo\"{ ang'le orosS-la!llll7'ted with the

laminations up to one-hal:!: 1Mh in thlolOlase.
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The sections \m ich follo.'! show the det::.il of 1;00 sequenoe~

(Section on South Ridge ;toad. ("eotions 17 and l.Q.......T. 1~.

fu.....1W)

12. Sa:ndstono & rino ,V.J. i.n9d, yello'::1sh ~ay, thin

la.1!1im.ted.. 10.5 feet

11. Cono;lo!OOr-.te oCl1sisti.n'~ or G!n2.11. li:;ht oOlored. fim

grained sandstone pabbles 1n a. !lUtrix 01' 'Tedium grained ;vello'l Sll.n:1s.

0.5 feet

1 root.

9. Oon;lo!n9I'4te like that of 'lOne 11. Thie ~cne trun-

oates tho la..'1l1me of :<\one 8 throuo;hout a~'llost the ,"hole 0 l: the expo511re

OT the l~tter. 1.5 feet

8. Sandstono 111m that of zone 10. oross-la'1lim,toa. "'ith

fora sets up to 4, teet long. Trilobi ts fra'Pents are syarinc;ly

present. 3.5 :rest

7. Con:?)!.O!!lerate. small lXlbbles or f1ns gra1ned brov.'tl sand·

stone 1n a matrix or :TI3d.ium~rained :,.ello:o sand. 1 toot

6. sandstone. :tine grained, pale to bro"'Ilish y"now. (l.en"rally

low an"le ani horixontal thin la!!l~ted. Contains dolo,aite layera in

tho lo\~r portion and Tragments or t~ilobitas "r3 pre~ant lwar the ~se,

looa'lly this ;:one is extensively qmrrled. 22 feat

5. Oon~lO!1lemta. Lower II inohes an edgewise gtlnglo!lElrate:

upper 2,5 rBet "'lth th·) p9bbles 1n horizonta1 JXlsition. The porb1es

are Of tina ;::rained. yellQW samstone, the !lIl.trix is sl1i~tly coarser

ln :;rain. but or the sa.."16 color, The edgewise peDDla" are ina1 in~d



3 feat

7 reet

slderable ~lauoonite.

Oanta:LnS oon·-

6 f"eet

1.Con~~lo~TI3rat0. interstl"atified .;ith yello'-: Ciolo!Ilitic

sandstone and. thin la:dme of greensand.

The pabbl:::s aI'G oi' disk shap8 and.

u.p to three inches for l:he lorr:;ast d1a!1l3ter.

Base O! 'the st. Lawrenco~ 4 feet

10. Sandston'), !!assivG beddad~ 10.-: ansle ani hor14:ontal

rorated with transverse worm tubas. No other toss11s observed. 33 faat.

Thick beduM auOVo, thin. beddod. below. 6 faet

8. sandstone, yallo:,;,. 'f in0 tomodlum gra1n. 6 rest

7. Sandstone, yellow, vary !l~1ablOll redlum to :r1;::1:9 grain.

beds 4 to 6 inohes th1~

o3:trl1obitelJ.

Conte. IDs ~ \7Jorm 'tubes a.ni :f::-agmanta

10 :t'eat

th ]d~\71se con~O!Ilerato. Thin.. tine ?t"3. med s~md.atone

pebblos in a ~tr1% 01" ooarser Sand3. This bed i3 Comp;~01> and.

resistant.. 1 foot
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sta imd to

brownish OOlor a l~'l the hori2<oni:al and 1011 an 51.:') la"!lina. t H)ll.''h

ti,'toes and trllobite ft~~3nts are a1:uniant thr{)U~out. 10 feet

bruclliopexL3 cm.d. trilobite :rr~:;ments~

3. Concealed.

Cont"l.ins ~.3.r-3 oholoid

7 :t"e6t

11 f'eet

2. Sp..al(3 as in 100M 4, but the lower 5 feet o:r mottled.

11 feet

1. Conooc:.let:t. Th(~ ·0038 o:r the St. La.v.rrenc e ts in th is intel'-

va.1 a3 tho 2; 0112 0010';; b e1 on~3 to the TraD.col1iQ.e 6 ;t"13at

Fossi13. f 03511s arB CJ.:..ite a1:mld.ant in mu.l\Y' hCl"h on::;. trtlt they

are !!lustly :lra~m,5 zmd. eVidently mJdenlGnt considerable traus"portF.l.tion

Tran 3VG rS0 wor:n t1.1be 5 :;u'e 'more C1' J os a

It i9 m t z.no-.m 'that 0.11 of tllG~ occur in the

pros8nt f'rom the. }:.Q.S0 t tJ ';!lC ::1u!Ir.lit II

11
b3en ident Hied.

The follOWing 1 inedsp2!cies l1~i.'Ve

1/ '\7aloott, a,· D•• Oambrja,n geolo%7 .and 1)::l.1eontolo,:::y, S::lit:h.sonian t1isc ••
vol. 57, No •. 13, p..; 356, 1914.,

st. Lawrenee strata 01 the aJ)a!'t~and. TO!l1'4,h quadranglos.

h Obolus (Weston1a.) aurOlOQ. (Ira11}

2~ O. (Was~onial s~on9an~ (Whitftald)

3', F,iDORalnburgia r1nokelnbur~l(Wa.l~ottI .

4. F. osoeola (waloott)

5. L1n~lalla mosia (Hall)
i

0'. L. OWen! (Walcott}

7. t, ytlnons. (nall)

8. Synt!'oph1a. pr~rctial1s {\'lhiu'ield}



9, 'jel'):nl1tas ="Cl1i~oni Hall

10, Owemlla. :mtlotl:na (Wnitneld1

11~ Ot v4tieina (Hall)

12, mrollthe~ OO~J~tus Waloott

13. 8niro~0nt~lium o3c001~ 0alcott

14. A:;nostus d:ls!'-1!'ilis Han

~~=~:br::c{dSllli:k

15. Calvinalla suini';sl' (Hall)

16. Dikolooe~~lus li~batus (Hall)

17. D. minnesotensis (Owen)

18. Saakia louce~ia, Walcott

19. ". Brass i'm.ro;imta. (ihitfielcl)

21. s. lodensis (oChitfield)

22. S. k9ninonsis (owen)

23, Osoeola osoeola (Hall)

24. Pt?choparin.? b inodes'!. (Hall)

25, Illaanurus quadratus Hall

26, ~rio.rthral1", aUl'orulis (Hall)

27. A:;;lltSpis eat oni "VhitHeld

28, A. barraniai H",11

OonditiollS of OrLjin. Tho St. Lawrome stzoata "I'er<) deposited

in shallow mirlne 1Vatersvmloh were ~r en'qU,gh removed from the lIhol'S

30 as DOt to be strongly mOd1fied b;V its lnt'1uel1CllJs. org~n1.s!llS nourished
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in the 'i!l,ters. lc'Ut d,id not ob~in burial immdl4tely i'0110\Villg' .d.eath as

10 widoncacJ. by the ir 770rn chs.roacter. The !IUd craoks in the shaly lay"r

at Boon's q=I"'J and at Muscoda inl10ate th" temporary ,~xposure of a !l111d

nat. The TEbble conro;1 o'OOratos m:o.y possibly be the effeclts of oco,,-

sion2.1 violont 3torx 9 \-;ilile thoge ~'tlth the :pebbles in (~:1f~et?ise position

may be tha re3ult of" sl1l.'i1p1ngo or rapid deposition. Th(~ dolomitic beds

in the lower 1ulf j1r'ob",'oly resulted from repl p.oem,mt or O",loaroo11s

sed1!llonts.

Jord.an Fornat10n.

(}EInera'!· state!11Gnt • T1la areas Unier1ain by the strata or the

JOl'dan foI"!l'l:l Hon are Clo!ll!llOn1y Clharaoterhed by 3 teep 3101'9s and 01 i if's.

marly every ono or the nppar tier 01' oliffs h:l.vin~ its No.sa1 portion

formed 01 strn:ta ox thlS for:rat101l. ::;Xcept Tor its prescmoe in a rare

outlier 111~ Castl0 Hock th"l i'ormat1nn 1s ,!enoral1y wantin~ ove" the

no;-thern ha1vcs of the two qUaclr:m51e3.

Re1ations to the St. Lawrence ).'romt 1003. L ac.J.1y the Jord:a.n

i'or!llation begins ':lith tile long fOrasat oross-la..'ninatad Btrat1l!ll Wllich in

oO!lJInrison with the 10'11 :l.ur,lo or hor130ntully 1a!llinated st. Lawrenoe

strata renders ths contact very mrked. but 1n others it jll difficult to

locate,," borUlclary ani one !lli~t be justified in oonsideriI~g the Jordan

foI'!lllition all ",n e!llergent phase or the St_ l.awrence. The rEI is no
~

pa1eotologia evids11<)') on whioh to 'ba.ss a separa.tion sime it is not lmocm
~

,that ig'llSSlls OOOll.r in the Jordan.
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The tJlicl::ness or tM ~1""Jan £0 rona t:Lon vs.l'ias from

'" :fe'fl feet up to about 40 feet. 'l',1-91"" ara 27 :reet at H'oJ"\'ia1k, 59 feat

on the South Ridge 'load, 37 feet "t Tunnel No. 3 on the Chie"g<) lUld

Northwestern R'~ilroad. 31 i'eet at Castle Rock am 17 femt on the c~eeJt

ilid1'3 as there 13 .Q. 10 foot ccnc82.Jed interval to the ax.Ilosed Oneot:a.-

not the base'e These variaticns are oonsidered to be 1arg31y due to

Th? Jo~d2n sandstcnes

vary from very :fine to s!""!"'..111 p9bbles '-":h..icn locally tOl-nl thin con.j. oma~:a.te3.

(Fig. 12) All d.O:;r90S of 50!"t:ln~ OcellY' ~ithinthe li.:!1i.ts c:r,tb.a !11:~311-

well rounio.:l to d.ecid.-edl~l ~,:;J.J'~~·ll 1:ut thG 12ttor is not corrr7Jon1y troeo

The colorJ ','a.ry f'ro':l '";ro.;f cc yello'" with :po!"tiOns 10eo.l1y'tc.1ned with

brmvu oxide.

Crosg-la'1lination is pres0nt froon top to 'cottO'!!! wI th too 1'c,resets varying'

The il1!l11nat1ons 3,r" irfsscmti'l1lY ElVer;- dirao'Gion. but there appears

to be '" :predominance o~ thea", to :;;1<3 sOilth.

by Gross, lamination vlhion sug~stS wind deposition. ~he, i'o~tion

spnoriaal
lOM11Y eonta1ns ,!lWlY/conoretions varying in dimansions to, as~at as
~ evJ../

two 1ncnes in al. ..ae~a;-. bat :lost CO!l!tlOn1y~a hal f 1Mh ot' lesa. 'j'baso

ha.ve develoInd thl'ou[lh too locs.l segroi.f<l.M 011 ot 11!1le oarilc'nate thns cement·
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1n the Jordan s:an1stones.

Conditions 01' Oris-in.

"",d it is TJrobabl-, tint COl1Siael'''ble port ions were }aitl dc,vm ","t10VC ';;",ter

level. The 8.t~sa~!.c0 o:r fossils is lWt ~oot that the d.:~l'osit1011 di0_ nOI:

ta.ke place ill ~~im waters. but it is in h:a.l'mony with -cho other :facts

le$i in~ to tnat conolusion. Tll'J gTeat oro3s-la'llimtion "[)et\':e~n p-"ra1101

erates at several lovo] s udd to the cVj.denOGo Ths cro:3s·~1~miI1..:J.t1011am the

teddin; OJ: eolian aspeo1; with tl".1l Sml" '~ains 01" nigh s:plwrioity su;:;ast

wind deposition for thoso portions. The tacts lead to tim conoept ion of

above water level and traversed 1>'J wind blown sands.

MalliS on (?) Fo!"$l,t1 on.

(}3ne:ral 3t2.te!re!lt. overlyin~ toe typio;;d JO:rdfln se.ndst ones

are others ,miC!l in some res'P5cts resemblo those of the 11lS,dison. no

fossil evidence r~3 bean round 1;0 S~PPO?t the s~~~stion. so that it rests

such a sorrelation incl~e3. It is aqaully as p!:',Obablo tnat these

strata (lonsdtllte upper portions or the Jorda;n.
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lleiations to tho Jordan Fo=tion.

divisions a!'o parallel to oacll otmr and as fossils al'O not "knoim to he.ve

beon 1'ound. 1n those £u"aas in either ono 0= the divisions, it h-"s not boen

Th:}ckness~ TrLG thicitn9sa of th~38 strata va::oios fro!n al:moJt

nothin:;o to 18 feet \'chien i 3 tilt) tlliekmss near the :nou.th of' Duteh Creek.

Crur-acter 01 tm 1'fa.d5son I\~or!mtion.

better str2.tif:ie1 th:J..."rJ. are thCT) of the Jordana1 thou~h 1;hEI dif1"e~"oi1cGS ar·;:

llDt conspicuou.s. Thera is ornsiderable varjztion in th:3 amracter 0:1"

di:rforent beds. A. case~hardened layer~nes,r the ,;op of

tp-.3se strata .1nd it appears ,,0 have attained that oharaoteristic 'mteoedent

from this la,yer =e looally presentin the latter.

!1Urk ani oross-la!llimtion moe presol1t throu.shcrJ.t.

shows in detail the 'eharacter O~ t~is sandstone.

§.eotion on Coon Creek or. ]. 1/4 sao. 23. T. 151'. R "W).:.

4. Sandstone, White, Hiable, !!1edium ~in,

(J011t",ins 3=11 :pElbbles of sandstone.

2, Sandstono, ~ay, dolomitic, medlu!ll"-,,ailh

Small sandstone concret1ons are present.

5 feet

3 feet

2 teet

0.7 feet

1 foot
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OO!llpa(lt.

Qonditioll.3 Of Ori'tin. These strata wera depOsited under ccn-

ditions qUite similar to those '.1,1.oh ~ve rise to the Jo",Lan sandstone

vifth t;t:e condit icns at d0pDsltion 3Gm9~,~mt more stat"!] G :~o that gre4ter

rogu14rity C~ t~da1n~ was dovolopede

Ordoviohn System.

That the JW,k01'93 ani Platteville ciolo:ol'ltes O!l(Je oxteni,)d OVOl' the region

is quite l1rorobli3 ::i.3 tho }:::.ttor Dcm::.l"'3 only 18 miles 'to the sauth$ The

Muquot:'Jta sriales ~y :2.180 112V6 bean pre~H)n't 8,s they are 8XPOSed along the

3outhel--n border 01 ·,7iso~~3in w-.1 3.1 so ex.ist in 'tha Blue JJound. DatI ien" abo'.1t

stem onae overlay t:1is region as it; ~lsois exposed at BJ.ue r~:ounl and 'to

the 30,thwest in Iow4.

The t770 Ordovioia.n !'ol"'l3.tions w~:lch are presem: arc vo-ry dif-

ferent in OilaractG:'. ol'igin. llV.d d.istrilmti on. ihe to!'!I1'lr covers the

SU!lr.its OT a'l the hi~lel' uplands. while the l"tter ocour'! in erosiOn

depre'!sicns in th"l on''1ota "nd is aO'!iined. to the southern halves or

the t"o qU!1.dran31as.
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onsot... Fo~tion.

GeMral Statement. The lithology 01 tne Om01:a 10rmation

is in striking contrast to that or the sandstones \'lilioh l1e beneath. the

1'ormer beine; :r1rm =d SUb-crystalline. the l:.l.tter 1'r1(1)10 'Uld crumbling.

Over ene northeMl halves or tro two quadl"an'tles the Omota :for!l19 a capping

over the higlJest ridses lover the southern ho.lves a grilater thicJmeS3 i3

preserved beneath the broad uplands Which "re Cllaracteric.tio at that 1'01'-

tion 0:1" the twO qua.dran~es.

Rolations to the Cambrian. Th9 Onaot::J. is :1iSC.D!11-0r~b1e on the

underlying sandstones. The oon31 O!!lerate at the base 01' the oneota. the

!llUd oraokS looa11~' developed in the basal stl'"ata and tl1e erosion.at the

top oi' the underly1n1 sandstones lead to this oonclusion.

Thiokness. The entire thickness or the Omota. exoeeds 200

feet a ]ittle to tns south. but that thiokness is not present in either

01 tne 1:\'10 quadranrJ-es. the thiokest seotion showing not more than 120

feet und it is L~~obab10 t~t muoh ~re than an adQitio~~l 50 feet are

ccmealed beneath the hig<'ler uplands.

Chfu'att"ter of the Onaot... Fornut ion. The one Gte, eL'11bits a var1et:y
~:

01" phases. Tho basal beds are sa~ and locally con~Io!nerat1o with J1EIb-

bles or sandstol1.9 of Which some are case-hardened. SO!!le beds are pare

quartz sandstone and these als 0 are 100al1y case c,nal"liansd. Oolitio beds

!!lake thai!' appilaranaa a short distlUlOe above the base and. suoh bedB reeur

Up to aeou t 20 feet. The higher beds are oomraot and hard and ll.o.ve a

light ",ray to burr g~ or crElJi.!Il color. The surfaces of the beds are

generally pitted in aonsaqusnce of s=l1 cavities present in the rresh
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The dolomito also oontains

!llZl.D,V oavities lined with lfhite. yello'.7, an:'! amethystine quartz. the last

00101' being extremely oommon. Uhert is alnmlantly pI'9Sent and nU!ll9rOUS

fields Whioh are undedain 1:W the format ion are cloa'.;:ei with res idual

ohert. Many beds 11ll.Ve a cru!1rp1ed "'rrpearance due to ttle al goal g'rowths to

which these beds are due. Several bdds have a breoc1<a.tad appearanoe.

Five chemical analyses from La Orosse. west Of the area.;ive the '0110'7-

ing variation between di:rrerent beds.

The rook 13 shlY::n to be a true dolomite for thE' oaloite lS

'JJ
known to be wholly in veins and openings.

1.1 Amlyses "lade by ',7, G. OraW"foro, ;furnished 'by courtes;IJ' of Edwaro Steidt
=nn.

The seotions whicn follow show in deta.ll the oharacter Of the

formation,
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Seotion at Castle Rook (3. ;;:. t of S. w. t. sec. 33. T. IBN.

R. 4'11.l

S. Dolc!!lito. yellowish gray, thick··bedded. Ml'd 13 feet

7. Dolomite, oolitic ,'Vay basal pol-tion not oolitic.

0.5 'feet

0.3 foot

4.7 feet

foot1

6. Do~om1te. yellowish 'Vay. thick beds.

5. sandstone, \~lile. fine to medium grain, case

lurdoned. oontains dolomitic patches.

4. Dolomite. yellow, sandy. contains thin laminae

ani pabbJes or ,~r~enish shAle.

3. DolOmite•.c;ray. sand,v. oolitic. OOntains

'V'lius of saM cO'l'ere:l with fl1!!'3 Of dolomite.

2 •. Dolomite, Y8110~, sani(.v.

1. Sandstone. white, contains la!!Jinae of' green

ahAl e.

Section on Ooon Oreek (N. E:. t of N. E. 1; Sec. 23, T. l5N. R. 5w.l

8. Dolomite. gray. QUlte '1'lnarally oonoea19d bat bloolts

are soattered over the surface and. at the top there is exposed a

4 root bect or oomp:l.Ct. light yellow dolOmite, . 45 feet

7. Do1ffiiite, gray. one bed. 1.5 feat

6. A bed. oonsisting 01' a reef of" al[!ae (Orypto,oa),

'(113 alf,"oU growths form domes up to about II:! inches in c ircumteronce

and 10 inches high. They al'O al'llOst wholly Sl1101fieo.• but dolo-

mite surrounds the domes. 0.8 feet

5. Dolomite. yellOW, weathers gra;y alii beoomes pittl)(i.



The beds are 1 to 4 feet thiok, but separate on waatl1e rin'l' into

3 to 4 inch units. Much Chert :ill present in SO!110 of the beds.

21 feet

1],. Dolomite. yellowish e,;rr-,;y. oolitic. C0 nta 1US much

satti ooated I;vith a film 01" dolomite. Five beds. 5.5 feet

3. DolO?lllte. bo~vnish yellow, compaot, no sand.

One bed. 4 feet

2. Dolomite. yellow. tnin laminated. weathers

1 i 1ht 72:Y, ~·ello'.·:. and brol'1tl along' the 'amimo. 2.8 foot

1. Dolomito. yollo\1ish gray, CO!llpact. Two i,ads.

3ach or the beds h".s about the same thickness a,nl 6aO!l has an

irregular hani OS· case l1arde"ed sandstone abou~ 7 inch<ls :from

These hands' loually disappear ani locall1.' increase,

4 inches be1n,~ the !nazi.'llU!ll thioknass observed. 4.7 feet(?)

Fossils. TM !!lost oO!!!non ross11a are th', do!llOs: of

CrYpto~oa. These occur as isolated individuals; or are ~rouped to

.~ther to form raef-lilro !l'O.sses, oue such cO!llllonly occurz'in,~ abcro1t

50 feet above tlle base. The dO!1l9S vary in di!ll9ns1ons UJl to 18

ioolles hi1'U and " feet wide. They are mOSt CC!ll!llonly :3 rLioified. other

foss:!ls :tra extreClely rare in the dolOmite itself, but lc)c",l1y are quite

CO!ll!llon in the chEll'tS. sil1fioation appearin", to be !llOre J:"avorable to tne1r

preservation than dolomitl~ation.

are gastropods and ee~~lopods.

aa follows.

The 1'ossila ClO!ll!llOllly so preserved

Spaoles 'Wl11ch nave bee'1 identiUed are
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1. Ophilita sp.

3. Raphlsto~ minnesotense (Owen)

4. R'lphist 0= sp.

5. Sinuopea ocesa (Whitrieldj

4. 3. stron11{~~itfleld)

7. 3ndooeras {sinhnnolel

e._ Cyrtocaras sp_

Oonditions of Ori~in. The basal deposits or t;he Oneota are

those of the littoral 'lni ad,juoent neritio zones; the :re'~"larity Of

the badd ill:!: and the absence of =1''''3 of extr6~1e Shallow' wa.ter are

evidence th'1t the suooeedin" deposits were laid down in quieter

~eat depth.

Ther.e is no evidence S"'Qggest1n'i that the \!.ratersi wera Cf

~
The eXlst1n~ dolomites were qUite probably orir::tnally~

sed l.'ll3nt s* 1he dolomit1~ation and th", develOpllent Of the chert~~

SUbsequent to initiul deposition lrolt both~!~hOtI"ht to !l:~ve

dastroyed tho fossils and. to tlave developed the breoo1,atHd apP32.ranca

WIlioh is locally oons9iouous in the. dolomite althOllgh thE' latter !ll9.y

h"ve been produoed. by the bI'aakl.ng up 01' algal OI~J.stS. Ho"·' extel13ive

was the d.estl"..ction of tne :fossils is _ conjeoture, mIt their

abundance in some °1 the cherts su~~ats that origimlly thaI'e were a.

graat !l'Ill.!\y. 'l.'he dolO!lllt i~..t ion was not subsequent to s Ill1difiClati 0:11.



This is tbou;tIt tq be proven by the fact tMt it i9 oomplets, th.:lt vST7/

:fe'.7 fossils ;ira 1n tne dolomite V'1h1~e !tn.1\'! are in the chElrt. that casts

01' :t03511<3 a~o -:;-antins cr r.:l.re in. tOO dolo!!1ite a.nd Cr;'1"Pt(~ 7Jhich are

a.olo!.llit 1:;:00 usu.:l.lly na:v":;l not as well pregdl-vsd. st!"'.1ct~ro 43 do "tne

511 to i:r io Cl. 3p90 1m.;ms .. Boil the sed1~lents been solid baTOr'S dOlo!1liti4at ion

it; 13 tno\qht that TIPny 1'033119 woulet be 'PJ:'osent as !ilO1d:::: a11"l ca.sts <.11..1"

tnut mny p?rt::: Ox the :'oOk wrold have esasped the Chan3'Et"
C4,1, P <: - ..........

HO'{7 the ~

car-bonate was Ol"i;-;1n8.11y deposited. 13 not l':J1Dml 1'01" all 01 it.

portion T:as cont ri bU1;ed by ttleCrypto~on. wilie!1 :i.t di:rrere'T!t t i"103 i ocal1y

covered the sea bottom. A part VIas y.tt'cb:J..bly d.erived fro!tl 'the shens

01' 1"~str0'POd.g and oeph.alopods. bUt the proportion 1s not kno ..n. It
'.~- '

app9ars qUit'3Tlpro~ble that1thase 4.'j'encies were" not l"6SpOItS ibI e for the
i h: t..Q./../.Hrr.<-."-L

whole ot ft .:::.n.CI. the J:":J!'!1:1ind€ll" ~y mVEI been oontributed by baoteriQ. or

preoipitated direotly rrom the water.

The eonditions lead.ins to dolomitization do 110t yo. appear

to be olearly understood. The gl'3at ~.avel oJ%llont ot g'1ga,ein'the):,

dolo!nitO Em:" t:hG 1";:l,ot that !!lOdern cal ca.reon; a,1 saa prealJ;litate' boOth

JJ
oalo1uman:t !na'}'!1.oJdum oart)Omt~ to t orm 1:hs1r Stony gI;'owthltsuggests

• 'Ii::

1/ 01arka. F. \~'.. ~n1 Wheeler. w. c• ., J,nol"gan1e eonstit.uents or marine
1nvertob1:'ates~ U. S. ileol. Sul"V'oY. Prot'. Pa.rer 102, p. 44, 1917.

that the clolomit;e may nave developed throug'h the roorystal1hation ot

This could net navebeenaeoomp-

without unless the a.lgae 01" the p.1.st oarr1ed. a "~eater ]))raenta.ge O!

!'ila'jnEls1U!l1 than do thesEl 07 tOO present.
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to mve'aeen brou;'ht a.bout h9d by Iled. while the sedL,oents were st111

son or OW.y Slightly solidified. this ~e dostro~'1n,; the ;fossils

in such paJ"ts as 'became dolomite. hut l'Nservln, them in t hOse parts

Th~ developm3nt OT most 01 the chert

appaurs t c n"V3 been anteoedent to or e0ll1;e!llP0rs;neous ."ith et 01 omi t i:l:a-

t101l.

S1). l'eter Formation•.

TIle strat1,sraphie poslti.cn or ;;)13 st.

peter s.Q.nd~tonct so ral· as tm Up]?'3:r' Mis~isgip1'1 V~11ay is concernod~

is above the Shalmpee clolo!llite, but 1r that formation were ever present

as 5.'na11 Intches 7 111in.3' de!'l'esSions in wo OI1GOta. The most eld;ousive

or those axposod in tiUt on the south !!l3.r~n near tho Mad Of pine Ho11ow.

Othel' lar~ patch9s ar~ th03s O~ MUdle :tidse. l'ortland,:a.bout the head

o:t Spring Val lay! s.nd on a western tributary of Heiser Creek.. 'N'\1!ll3rous

ocourrences W/F'S9 expo!lUres are sJ. togethel' too small to be shown on the

!'In!, !faY' bo of oonsiderable she and there !laY be !lI'l.tiy oeoul'l'enees of

lal'~ aI'ea tor whioh thlll'a are no sUl'faoa indioations. Floa.t trom the

st. pater nas oonsiderabla rtistribtttion ovel' the southam thil'd o~ the

3p:a.rta qua.drQ.n~e ~ the south"estarn sixth ot the 'l'o!lJl.h qu~rang1e.



ilelat10ns to t:M Oneot£<. Fornnt1on. The St. P'3ter 13 0.13-

oontormable on t:ne Oneota. Some ot tlW patellas nny rsp:rssellt rU 1ad

In·a-st. potOI' 3111,lmolas. but on that :P01nt data. a.re mnt:ln~. The

occurrenoe at Middle RidiS's D.ppears to be situated in a ""Uey in 1:-l1e

Onaota ~hicn on thO south s1de or the occurrence was out to the Jordan

zamstona ..
• ~~

AiRaarly~ "m,ere the base or the st. Pe';er i3 expos",Q.

1t ras ts on, or is tl:mkad by. a red clay and chert !"93 icl'iwn Irom the
l.<'l)

Onaot.2.. Tl11s is or vsr1~'Ole tnickm:ss j'JiBl!! nbtlzlti.J to :1 (;.i~ !1Dre

:teet, rts a.~ is that OJ: tn,a erosion interval between 1;ne Onoota. and

the st. Peter.

Th10kness. I,itt~e data relatino; to the thiolmass or tne St.

pe te ,. in t n<l t'C'o quadrangl as ..-as 0bta med..
~

tniO};:ne9s'm•.s mie at Middil~ Ridge wrare tne base is at '191 teet"an:l.

tlID tOP at 1260 :feet. '!ivin~ a thickneSs or 69 !'eet. II; is quite

probuble thS.t a greater thickness obtains in the lar~ al~ea abont tM

nead 07 Pina Hollow, but it was not 1lOS6i hIe to maKe ~ est~,....te Trom

tM exposures.

Ohara.ater Ox the St. peter Sanas'!: me. The st" Peter tor!lU-

t10n oClll!l1sts ot friable. yellO"1 to gray. madimn to coar"e grained

and bl"Clk sha.les and i'ine gI'atned sandstone
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in~ between onawsutl1 l:md oDa-fourth mlllit~at{):r!l

S::'ock:1 0 l' t> Se'; t-·;-y; Ilr'1 ~pur.tq;,;,nt in tho ch81" t -):1.:; 'x:; "y'!')? the sm_ th-
I ~ :: ~

"\-

~ "-'-~.'
~.: .~..:.,. ••'..... ~ ',1 '- • ":

'-'';''
;,,; .~, ...

Some oi' the uppor

. - -' .:,,; 110 t:03sils in

_.,_ ....L.

., I
.:::,)

instr.~l.ta tr,~Yj:;::i.ti".J!:~.:. :':'~' t~~:o '.)v-21'1.;lillG ,c·::":.tt'~'f,U.L; :.:::8;:;[;'<8:, :,:,'~:r ~'loQ:?ovilleA

11 .s~~1IrdesonS' ~ .• ~; .. ':2h:8 r:t, ~?ct~~:.. ~'~·l1d:J~dt~JJ: !~.1ji~'tl't~30t""~. J~.c~/i... ,3ci~~B:.~,11q~ vol., 4 9

pp. 71-'i'2~ l~'lO.

------"'!'- ~,-------_.

C:cea.nie tlepos i tian is
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have beau sOl"ted. In 0 thTf pa.rts Of the L!ississippi Valley Same 01:

thg at. £'tJterro.nc1stones h'1V8 bee!l consi de::r.sd the eolia.n d3posi ts of an
1/

arid c11nnte. but evidoncG of' thin t;~ne of doponit)on i:;; not 'Prosent

tloocver. in a c~"!.~d 1")i t on the extt'ene

,.

h&J,u of PinG Hollo:;;; just DOUtl1 of tll) ~ounclary line of: tho Spc.rta' quad-

gj Tr07J'b:ric;1,ce ~ i.e c. 0 Origm or tUe Bt. ?Ot8? ;X11K:;'stone" 1Cl7n Acad.. Sci.?
proc., vol. 24, ~}). 171-175 9 1917.
Dali:e~ G. L., Tl1'3;l'o-Dlc~;1 of tho St. Patel' S8.llClstO:::'N 115.8::.\0-:1'1 Gchool o:Z
Mines a.nd IIO~'11lu.rBY. Bull • ., vol. 6 ~ Ho. 1 ~ 1921.

-....,.;.~----------'"---------------:---_._-~-----

t:ltton dOGS not ::lJPCXll" posDible fpr the occurrenoes in the Tom;~h and G1?2Xta.

W Ulrich. E. 0., Revision 0 Lthe Palco,zoiQ Systems, Geol .. S:00. .america.
null.,' vol. 22 f pl. 7....,':vll, 19-11* .
BasslJ3r J H. S•• Blbliogr~'').1:I.ic index of' k'16;rican Qr>a.ovicicn G,1'.d Silurian
fossils. U. So Uut. :MilS. Bull. 92, pl. 1" 1915,· 1915. ll.E1.Eull. t 701.22.

d • j
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studies of these format iOnG !:lJ.]re his concluSions of !DOre value than

would be those of the writers. In respect to systellUti'l grouping,
•

Drs. E. 0. Ulrich and R. 3. Ba3s1er have !IUds certainproposa13 ~';!1ich

have not ,Ie t ""i ned general accoptance. nor J1.:lS all t he ,~v iuenc a funda,-

~ntal to thG~e propD3~ls been co~pletely Qevelopcd~ In place of the

Ca!l1ori= ani tIle Ordovioian there have been proposed fow~ Sy,1t0!:l9--

Cambrian, Ozarkian. Canadian. and Ordovioian. ':lara t.l1i:;; sys temic

classifiC"tion appl ied to the formations of the Sp:l.rta :?nil TO!Il!il.h quad.-

ran~1"3 th~ would be grouped as follo\731

Ordovioian (lower) st. peter fOMUtion.

Ca~ian (upper) Shakopee fOl~tion.

(upper). Om'.ta fOI'!lUtion.

(!l1iddle). c7antin; in upper 1Iiss iss ippi Valley.

(lower). Madison tarnation.

C3...'Ilbr ian

st. croixan

Jordan formation

Franconia fOr!l1ation

Dresbach fo~tion

san Olaire formation

Mount S bon to rmat ion.

Fhe sandstones and assooiated sadiTants from the base of the

Mount Simon to the top 0:1' the MadIson comtitute the g'roup fO!'!!l9rly •
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rhas8 are ccrrelated by UI~ich

(Madison excepted 1 ,,;i th the Nol iohuc]"" 3hal e and Ma.:,'vll] e I.host one

of the southern Appalachians: the :lIving fOl.''lUtion. EOlUle Terro

do]o'llite and La.'TIotte 3and3tone of ~!1ssouriJand the Fas",1 Ar'buckle

1 i!f1'33tone and. 3.ea~~411 sandston9 of OldanomJ.. The 1-1adi.30n Sa..YJ.d:3tone

i3 corraJated ','lith the lower Kno::.: dolo'llite of the southarn ,,-ppala

ohbnJ and the Theresa and Hoyt li"19st01JB3 of N,:i York and the Cha'll

p::'ain Valley .. It is possible that the Jordan gand~tone and over-

lyinc; Madison (?) are th') equivalent of the Madison of southeastern

-Ji3consin.

): Tho Oneot.o. cO!13titutes Dno ~~bar of the division once ~an:Jr-

ally knocm as the Lo,ver M":;n93ian 3eri63 to <.7mch in later ti"",s the

m:na: of p.::-airia du Chien f.or!l1ution V~"a3 applied. Th3 OnJota for:.~tion

b.3.s i ts i~adiut'3 co :'relat iva in the for~"i?tion of the same 11:t!nt3 occur

ring in IOVla and lIli nnesota. Ulrich coo-relates it <,"1 th the '}as conada

limstOTIa and :}ll'1tar sandstone of \lissouri. the Chepulte]Xlo liwstone

of A.laba.'1la and the Littlil Fans dolo!Jlite of 'Hew York.

Tllil St. Peter sal1dstone3 are a 'Part of the Widespread forrra

Hon of the sa,.,.,e na'1B whiah eJ..-tends over a great part of the llissi5sippi

Va.11ay.
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M2:30:;O!C:HOUP

CHdTAO ](JUS (?) SYST;;lJ

·:.'lIffiRO·} FORJ:,.1.~TI0N

].ane ral 3tatB!iJElnt. At a number of points on th'3 uIl}o.ncls of

the Jparta .:uuTo~uh quadran';le3. a:; ',reJ 1 as in p::1rts of;iscons in,

Iowa, L1inna~ota. and other states, ocone oon~l o~e!".Q.tes and ¥::wols

\7it:l ;.l330(,13.ted li:nonite. olay, ~rrl sandstone. Tho sa dElPo3 its are

'pr9-Ple13tocdll:] and P03t-Palao~oic and probably date frO!ll either the ~ .
(.~ cJI.7-«~ c...:-~ lJI~r~

GretaceO,13 or th3 Tertiary. Th3Y !uve bean desoribed."b:J' t'no of the
1/ y

author:; of' thi:> :folio -hr~fle:li' !tet':dl. Shipton prs'II'icusly

1/ Thl'.'aites, F. T •• 3.nd Twenhofal. ',7, H., ':lind,row fo~tion; au
upland ~vel fo~tion of the Drif'tlos3 and adj~cer.t are~s of
tho uPIlar 1I1::L;1gsippi valley: 1901. S00. A!lleri~. Bu!1.. Vol.
32. I:rP. 293-314, 1921.

y Shipton•...:. D•• }eolo~ of tho Sparta quadra.n~19.:!iscongln.un1Tcl'b1-
lisnod the3is. Un:i~:;)rJ1~r of 10':13.. 191G. Tro',,~1J~idge, A. C•• The
ero:Jion...l his tor-j' of- ·tne Dri.:rtlass Area; University of Io:",a
3tudi~g. Vol. IX,

studied cartain of the depo3its a,p.d. rmbl ished photo;raph3 of tho

:rabbles in these ~ravels,

"3alation to Underlyln') Por~tiona. Tho 'Jindra','" fo:r.nat ion

Tha exu.ct

rests unoonfOl"!!la.bly upon the Uad1son (y} san1.stona 4t WinirO,7 muff

and upon the Oneotcl. dol0!J11te ~t aJl other "polnt~ e:rcaPt mar pina

Hollow ohurch, in the 30utheo.st oorner of tho Sparta quad r--.:m s1 e, ,h ere

the underlyin~ Toele appears to 00 the st. peter~ndtltona,

pla.nEt of contaot is nowhere exposed in the area unier d1slmsQion. It

sae~ olear that it 15 a.n lrreg-ll1ar one, although the ext(mt to Which
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SO!1l6 of tho '\Tavols !lUY have slU!np3d is indater.ninata.,

Thiokness. Tho ',,'indroVl fOI'!Jlation ooours in souJ.l patohes,

nono of \~hich ms u thickness !)f !!JOre than ,~O feet.

Ohal'"act9r of tho ','intiro,." For:':Ution. The pe1)b~ '33 of tha ·,':im.-

row for!ID.tion :.lor-a ~in1y quartz .Lnd. chart. A.l1 the ~~uart: pJ'bb1cs are

well polished and ro'.1l1del to spherioal and. ell iptica.l shavas. 'rhe

chort pebbles are also woll polishoo. but aro 'll'linly ol: sub-an"cllar

shapes. liOJt 01' the pebbles (s:a·z p1at9 II) 2.re 8!'i.nl1: 3!F~c1-om of' ::;ra:.a.ter

th.an un inca in \li2.!13t9!" ~2 r'.:a,2'"e. al thou:;o.1t a fa7: ci1~l't tou] dar::; up to

a foot in dl~~8t~r~ve beerr obs9rved. The last m:::1Od ara not rounled

or pol i311ed.

At the Tunnel nOe 3, southe::i.st or ]-parta. a cro:at ~V9 ~O p'3r CT!)t

Cl1Grt. 45 por cent :791] 0':: 8.11:1 '::lil1W quart.: :L.'1d 5 "p3I' eent 'Pink (Ju~rtz.

"t a locality nearby it "~las 1'ouncl tbat 75 per cent COn3ists cj' :1",110:,'

and milky qu.art". 24 per cant o:r blQCk. err"",. ani braun chert. and 1

per cant ai' pinK qu.3.rt:. with an occasional rebble 01· do]oOlita. The

q3,art~ pettIes vary oonsiderably in shades or color ~lcl are utterly

unlike "'W =t,Jrial :round in too Paleozoic rocks OJ' tIle re'iion 01' t:J.Jir

oocurrence.

At "- numUr 01' 1 Gcal iti'B the pebbles are ce,oenteJ. into a con-

01· tlla deposit are =inly coarS8 ,rained. poorly Assorted. and i!llp9r"

fectly rounded. ·,Illerever beddins- !las bef3!l observ'oo. it is rude "'nl. 1!n-

perfect. Current ripple =rks .,were seen at Tunnel 110. 3.

The type 10c,2.lity 01' tM i"ormation her9 diso:ns.,li is on



Winirow Bluff. an outl ier or tho Oneota escarpm:mt betNe'm To=h ani

S])4rta. on the divide between Le'llonweir and I,a Cros3e r1'7ers (llE "~.

Seo. 10. T. 17N•• R 2W).

Beddin, 13 V9e-y poorly

indioated. Tne elevation 13 1400 ~eet.

2.1) ,mel on tM 11111 nea.rby jU3t 30~tl'. or tne stattion 01 JU-'1Elit at tJ1a

eastern pottal or tho tunnel (S',? ~}. 3'1'3;. Sec. 17. T. l6H. R. 2";).

A.t t1l0S0 IJl~Oe9 the ::ro!"'~tion consists 01' !nUch weat!nred .r:.u..1. broken d.o'...n

con-,;Lomer",te ';lith a sandstone !7l3.trix. yellow and rai stl"J.tified sand-

stone. ~nd poWQ9ry and botryoidal 1tmonite. Th9 thickness app:3:a.r3 to

be :rrom 10 to 20 foot. Th9 beldin~ i3 not :-;all defined. "he 01 evat ion

o~ tnese 10c,,1 iti"3 is betwee'1 1360 .o.nd 131:l0 feet.

L0039 p3bbles. p03s1·~ly lo\:'"sra-d. by creep, are axt1.~e~8!Y .:ib:ln-

dant Te;J.:" Pin~ Ro11o': chl1.rch, about a .!nile nortl1 01" Casbton (113 J, 9 Sec.

29, T. 15N•• R. 3W). The elevation i3 ab~~t 1010 'set. Tha ::u.ter1al

rests on tuB OUJota dolo;.l1te :.mel possibly 3.130 in IJ:lrt on tho st. ,?eter

sandstone.

Oth~r places in tno Spo.rta 2.m To!IEJl quadra.'1':les ';;here pebbles

or rDCl: Dr tne,'lini row :ro!'!1lation al:'O dartn1te1y lcoo'iJn "Ire listo!. balow.

In tho praTl:l.r"t10n or this li9t all clo;lbti'ul ooou,'renees 01' onfr two
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pebbles r.ave been O::lltted. since 3~cn pebbles r:ay rep~eJGnt rruter1al

tr-4nsported by hU-."'lan u.sancy--01tnor ~ttacned t::: ~d on ttle '.'lhge)s ot'

vehicles or 'tr::l.n3pol"ted 1n l"oad !'1E.terlal or rert111~er. or ca.rried as

O-.u-l011tigs 01' "luc~ stones"'.

13 tl:;a Onoot~ dOlomite.

Loc41!t;z ~1 ev.:at 1en
r/

T. 17. :to ')"~

.,' -..~

N. E:"l:r J9C .. 27 14-00 :reat

~
T. 15, R. ? .~

~,.
~

..
post Ij; 12 1440 n

4'
S7; .;. K:J 1- It 19 1400 "
F-' .... Sw 1. ... 20. 1300 ..
\j~ -:t. "

T. 16~ R. 3'-:)

lr.J
~ .. 23 1400 "'~"9

~ post " ~4 1360 ..
.". -..
S ~- ., 5G 1400 It

,",

N
T. 15, R. Jfi

3 .-~. post '. 20 1360 It

:.f
S ,.:.l... ,! .t 22 13&0 It

4-

T. 15~ R. 4::1

:N -'~ post t, 22. 1334 0'
,I,

Center .. 23 1360 t"

FG33i1s ar0 ratnar oo~on in tne chert pebbles of

the Windro71 ror~tion. Not unco!l1.':1only they are 'j]e11 r'ra:~erveil and in a

few 1u3t.::maa;J a 1'05;11 !l'UkQ 5 an ant1re pebble. The 9PEH} tnen3 f or the
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H"oro3s11a MVO bean disoovered in ttl€> :tol"!mtion

or t'~o ~Z!.y lUve bl3en d9l"'1vei :rro~ DovonLm 3trata.

pond! tions or Ori::~in or the "l':iniro\'1 Formt1on. Strong c0l131dered

1I
tha '~ravels n~r 3enaca to have been depo:nted by 009:111 ou'·rents. He

V Stron~;~ ~10:~l3s. Gaolo~ o:r -:n" :,[:1.55 i931111'1 ::"'3 ';'1 on no·'tn 01 (;hJ '7130011

3in ':liver. Jewlo:;/ 0: . '1sco''.S i11. 'io1. 4, p. 88 , '18/32.

?J
C~1borlain obsQrvoo. the :-;Tavel g on ~ne~st B"lui"f" at Dev1~ s

y Cha..."1bel"'1:.l1n. T. C., F1uctnation G! leva} 0:: the er:l.:J.:M;.~ite 07 3a:1k
~l1d Colu~bia County. 'iJiscolls1n. Ii.:;. ":;.c~d.. Sci. I 'I'l";:.n:; •• ,"oJ. :~ t

pp. 123~138, 11174.

LaKe. bat d1'1. net 9:i::prG5S alW v1(J;'.' :.!s to tnoil· 0-:01 ~in. ;):wept tJl~ t i;n~

~/
aro not ~1u.c1a.l. Irvill!j' considerad that the ~ravels .and. pot!10103 at

~ Irv1n~. R. D•• Jeolo~ 01 Centr~l ~lscons1n.]eo1D?J or ~isoongln.
vol. 2, p. 508.1677 ..

Devils La.ke 2"ecO:'d. :l. hi<;har lovel 01 ,;he pre-glacial 'i:13002191n River.

Olla"!'lborlaln and 3a.lUb".:try ~30~·1bact. Ule oDn'11 D!!t3rata at Seneca. either.' to
y

ttl,) m4!"1ne Crataceous or 'to the olderdr1:tt. Sa}i3bury first reco~-

AI . . ~~~if Cm~'berla1n."T. c. and Sal 1:3 bury• R. D' t pre11mi1J,llry '.,4par on ~~,..'t' _

Driftlo3$ Arala. 0 f the uPp3 r M!9Jiss tppi. (U. s. Jeo1. 3Urv~. pp. C0.~1 P<f
275 -276 t 1885. . !f
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nizoo. the wid'3 extent oj' the upland wave,s and correlated thEl!ll \-7ith the

hi~h lavel gravels to the south. 'but did not =ke clear his Vi'''''s as to
l! y

th3it" orL;in. HO'7ell ascribed too depc~'its at '7aukcn, Iov!'1. to

lISal:i3bux:,;, ~. D. , ::::'n tre TIui"tiYo';ard :.i...l1Q B3.3t':i/~ri ~xtonsion of the

p~e-Pl.')istoc'3no ;-ravo13 of the 1!iS3issippi Basin. '1901. Soc. Amiri-
ca, BUll., vol. 3, Pl'. 183-186. 1903.

3al isblL"1'. 1. D•• PN -11acia1 ;','t"ave1s on t:le quartz it;, ran.';a near
Baraboo .. ".'/isconsil!, Jour.J.oolo~yt vol. 3. pp. 655-657 .. 1895.

?J lIo'l/ell, J. V" J:.lhQ iron ora d-apo31t near}aukon. Io\';"a.~ 10'H~ Jeolo
SarvQY. vol. 25, pp. 37-92, 1916.

V
2.ocll..rnu.lation in.:.l l)o~ on 3. })9nepl~in, .3. vic\'J 8.9.rlior st-3.t9:1 by C2.1vin

'iii :J~lvin, S.,}3010"'J1' .l. :;.11a.v:nkoa CD".lnty; !O-'13. 1e01. Sl:~rv9Y, vol. 4,
P)). 97 -1 03. 1595.

for tho sa,;n deposit.
jJ

TrOVlb):" id";G t

§J
-.::hipton.

§J
Hll~he3 cons idered

11 Trovrbrid:;e, +: C" PN1 i!:1li!l.:ll'Y Report on '}eo 10,:ica1 ';iork in the
Drift13s3 Area; Jeol. Soc. _'!;:Jari::a, PaH., vol. 26. p. 76, 1915;

Pre1 i:nimry rGport on ;:eolo,,;lC::L1i,'ork in northeastern 10',','-", 101'1'4
.lead. Scienoe. 'lU"Oc" vol. 21. pp, 205-209. 1914.

History of Devils Lals. :jisoonsin. JO"tlr. '}eolo~, vol. 25. pp.
352-353. 1917.

:~r03ionul history of the Drift1ess Araa; ITniversity ot· 10""'" 3tudics.
3tudios in H:ltlJ.ral Il1stor.....Y. vol. IX, No.3. 1921.

E.I 3hi"ton, 'N. D•• The 1eology (I r tne 3rurta quadran~1'3. ',','isc onsin:
UnpJ,b1ished Thcses. Univers1l;y of Iowa. Pl'. 39-45, 1916.

§) Hu;h'3s. U. B., A correlation of the pel18pJains in the Driftloss Areal
Iowa Acad. So ience. ProD.,' vol. 21, pp. 125-132.

that the ~ve1s ori~nated as str(}'l!ll deposits on a Terttaloy ])Elneplain.

Oriteria re1..tin~ to the ori~in of the Windro,Y fOr!:1lation !:Jay

oe d1videi into fou~ ~roups, as folloY/SI Composition ',m,l Jl.33ortClJnt
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of rruterials, sedi-,enta17 st:-ucture. di'lttibution of depc~itJ 'l.ri!.

mture of the unllerlyin~ surfaoe.

The cuteria13 of the ,'iindro\'! fcrmtion fall into two ~neM.l

'l"O.lpS (1) the IBobles and associutei S"IDs and clays ""e. (';) the iron

oxidEL:}. ·J:lh3 clnrt rebb1 '35 arc shO',':n by th'.J1:r" i'OS3 11;:; to hJ,ve been

derived fro!11 Paleozo ic 1 i':105 tends. nona o:r which ',vas youns'.)!" than the

Davoni3.n. Host of tha!:"! ca~9 from th~ J:r1.J.~2.!"3. dolo:nite.

~nar:J.lly h1,';hly pol ishad ani \1911 rounded s!J':}c i'-:Jens ~re 0":% ~ ..21j rarc.

Th330 fact:] -:lr~'V-) thJ.t th'3 tr.J.nspo':'tat ion of tho3 cherts hl3 va::-ieJ 'ST'-3atly

"ind. ::1,3 30 1"0':: cf tho;:i 3.re well roumel. it follows th-at tJ1.ey have not

bean sub,jected to 'mlch wa3mnc; and are ]1r'obabl;y of stream rather tinn of

beach or i ~in. The ~uartz pebbles do not apre~r to luv~ be~n derived

from any of' t[1;) Paleozoic for~ti0113 no','; expo3sd in the U"!)p:'H' l!i33issi~,:pi

V~l1""J =d it 1s quite probable th,.t their mot!>3r roc;: is in the prc3-

C'l.C1briau. All are Hell polished and rounded. but not am of' lenticular

shape has been fOund._ It is concluded that the;,' have be'3n brougjIt a.

:;roat di3tance by stream and ware not "Jashed alan':; a. boaj~h.

'The assort,rent of' the '~avels and associated sa",is is very 1'001',

Chert and quartz pebblos aro intimately 1nter~ixed. In :. small hand

sr>Jcimen varbt1oJ1s in size fro!!> a tonth 01' a milli-':lOter 'GO two or three

C8n t i ',0 tar's 13 oo~on.

ment. Th.eso ch",racter3. whUe they do not proclude mrL10 deposition,

stron.~ly sn.g~st river origin.

It lus also besn eu~ested that the pebbles owe 'Gheir S!!loothness

to desert polish. lmt the poor assort~ent of the a39oebt'3d sands \'Iould

appoar to preclude th1s possibility.
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Th,) iron oxides are :pr9~:)nt 3,.3 C onere t 1onar;y ~13.3saJ Nb.6.0h

ran;a up to s ever'll ton; in '''9l',ht and as 0. O'3rmlnt for th3 p',bb103

",ni the 3"ub. They arc chara"teriz9J. by a varLable state Of hydrll.-

t10n 3P3 ~i th~ pre3~nCG of ~ v~ri4b13 ~rc~~t~:j8 Of ~n;ano3e. phos

phorus. :J.nd cl~. The 1nti~:u..te 2.ssooution 01 1;118 different kinds

stzoon;ol;,l 3'J..'~':;'0St5t if it does not IJ::·cve o t!-;~t their dep: sition took

plaoe 3i~ltaneously. The iron oxidos a.re Of tIle bo:; 0 ra type.

C~033-

3tlO''-; 033':3r.ti2..11:,.'" nothin-; in th'3 T;ia7{ of looc.in;9 but tl-11s is p0:-;3icl;rl

dna to tiE d.eval021T:f?nt o::::;.oncr8ti~'Y,::..~r st:r--;l:",t'~:e,:;utse:':--:-Q8nt to C'!.3pO-

sition \yhlch wou2i h~vc bro-:l:;ht about t::",::; eli::11n3.t1on c:t bed·~_in~.. A

Eon2 of the

The Crota~eous 3$~ lay to the 30ath ar~ west. The

','lith sli ~t l"esarvat lons

il..Yld south';ast. Tho absanca Oi' che~ts ccnt.ainin-; u.a3s1ss1ppian :1.I1.i.

1'.ann3ylv2.nl"n f033113 is in h"''7lnny ',"ith this ccnalusbn sinc", such

chert3 would certainly m,v8 be,3n "'JlOll'; the pebbles h"d t!le stNawf] owed

in the opposite direction.

~ye of the Windrow Formation.



1/ ?J
"Slncnoll ~m Up11<l!ll a90l" ibed the up' and .~vels and asso·~bted depos itg

,'inChall. H. H.. Geolo~ of }oodhu~ County ,}col. 0: ;::iU.."1C3 at£:..
vol. 2~ py. 20-61. lU88.

:inchgll. iI. H., }aolo~ Df ;1o",!~r Ccnmty. }eol. of :'linnG30ta,
vol. 1, pp. 331)-356. 1664.

'if tTpha!ll, ::....rren.1aolo';:/ of ./ri;ht Count:!, }801. of 1Un.."l'330t~.

vol. 2. ItJeS. 'P. 292.

'.11
:5:.:.1 iJb:1ry co::!,icloI"c-l

baloll~ to l:!1~ PI iocon') Lai'ayettG ~·or:.utlon.OJ

~ 3ali;i,~ry. :\. D., On thiJ no;c1;kt4 !'i am e.s.st":':J.rd. extension of the
IJP3-Ple i5tocene,!ravoJ13 o:r th'3 LliuiJ3ippi B,as!n:}301. Soc.
A~3riC"", Bull •• vol. 3. pp. 183 ISG.lan.

sidor4oJe con:riclence tmbe 01' Plaiocene :..l,";a since it 00:.1.1'"3 ;:..~~,rG13 ";:.h";ch

Cha~barluin ~nd S~lisburY!/

!I C~bQr1a1nt T. O. arid Sallsrr~Yt R. D•• }eolo~. vol, 3, pp. 300 301.
1907.
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discusGed these gravoIs under the ?liocone, bul/SUCeGstOd that t"ey

my be older. r-.'rowbridee ~d his a.ssociates hold that thoy arc of

l.! ~ro·."lbria..3'C. !... C•• ..!!'cllmin.2rj rel'ort on ecoloGic:;.l '.7ol'l~ in the
Driftless Area: Geol. Soc. ~~erica. n~11'9 vol. 26. ? 7G, 1915;
':"relinimry r0;)ort on c:eolo?cc.l ":,'01'1: in northoD.ntorn Io·:ru.: Imm.
.~cad. Sci., .~?roc., vol. 21, pp.205-209, 1914.
Too erosional history of t:p.e ~ :If'tli)SS .c~ro: Univ. of 1()';7C. Stu.elias,
Studies in Natur::'.l !Ii~;tory~ vol .. 9, ?To. 3, pp. 7£3-79, lli-l13,
121-123, 1921,

HaOlos, U. B' t .i. corrGlc.tion Df thc 1 meplB.ins in the ~rEtless !.rro:
~Acaa. SCi,8!'l:80, i'roc., vol. 21,"91'>. 1,'2..':·-132, 1916.

Shaw, 3.17. c:.n::l '.2r?;l~r:l;_l~'''' n. G., GooloGic 3tl2.S of t~0 Unitarl :~!tD.tes

Galen.1.-:::lizabeth( '. S. G-801. Survey, I"olio Eo. 2JJ, TID. 9-10,
1916. /I - -

Shipton, -;,'. D., Tho Goolo':T or tho :3!Xl.rta Cfclc,drz.n,,:l'),,7i::>consil1; Un
ryubliGhad t~o~ls, Univorsity of Icr"n, pp. 39-45, 1~16.

.., J ~'~G ,., J.fi:.I >.A; ee, ,j. .,

G-801. I..'t'J.C.,
:P1::Ji Gtocenc
Ami!.. Rapt.,

jJ
IlcGec, a.'~Goribill(~ tIE ROckville cou-;loon·:J.te of IO\"K:l,

notes on th} Geology of Do rnrt 0 f thc~ ~iIinsiGsi::ypi VaUo:r;
2d sec., "'01. 0, PI" 553-501, 412, 420, 1,379; Tl10
history ai' no::throsterl1 IO':Ja, lY. S. Geol. Survoy, 11th
!It. I, PI'. 3Q.1.-308, 1891.

roferred it to tho Crotaceous.
iJ

Alden roviewed ul1 the kn~ occurrences

?d Aldell, W. C., The '~ua.tElrntlry geolOGY ofsoutllSaotern Wis<:}onsin; U. S.
Gool. Survey, Prof. ?n.:gor 106, pp. 99-102, 1918.

of thes'3 gro.ve1s. but rea-chad no CalC lucion as to ',;fl1othcr thoy aro ere-

tn.cem.lS or Tertiury, 5~.1,n:gestill-:: tm t 00 t..i1 rm.y be roprono:ntoi.

Thoro a.re t-ao -prob lc.'1lS involveJ., the correla.t ion of tha occ~

ronees with each other and th0ir correlation with delJodts of known age.

In tho d; scusai on which fol10\76 tho two problems are not se·J.llra tCld. Crl-
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teria which bror on the age of the GTo.vels of the ',:;'indro-Iv form:?t: on my

DC divided into G1,:{ croups t (1) lithological sirli larity, (:~) t Opo.gro.:?hical

position, (3) fonsils, (4) aGo of 'Ull(lerlyiu-;- f'or.m.tioIlE, {51 relation to

ov')rlyi~0 formation, nnd (G) histrry smoo the advent of '-:bci....ltion.

~11) carTcbtion of tl,-c difforent ocCc;rrO~lces of t:le ·,7i~ci.r0'.7

farJ;1c.tiol1 with onG 2,:lothcr is in la.l'GG y:o.rt ba.sed on their Ii thologoiC:ll

s imiJ.3.ri ty.

Thio fact t2.l:cn in C 'JImect ion \'"lith o::hor evidence Iredn t.'l~ '7.Ti tors to the

County 1 I ova , .3.ra of tJ1G S.:J...'n9 8..[;13 ..

l/ In thi 8 connoction it shculcl be st2.tOQ th:ot the uriters (~o not n.S"UI:18
the Gr~vels :lore nocessa.rily da:Jor:it ed 't-;,ithin 2. d.uration of u.m·3 1'991'0
senteel by ~lY torrestrL~ or Im.rino f~::ltion. l-.:n entire p,:!:dod T':l'1y

have been inv eNed. nni S (nO pOl' ti anG of the Gravels ::':l':J.:T well bo oo!'x~

\7h~t older tmn otJlOrs, but tlEy 3.re believod to ~CV3 heen doponite(l
-.n. thin D. ornco 0::: ti."':10 &:lr iUG wIll ell the so..'TI8 sencrol c mdi tions of
deposi tion were r.ninminocl throur:;'hou t tho a.rea of distrib:.l don.

County ti Gu.thrie Connty, 10\\'8., is :.nro difficult to bridge"

Ii t tl'3 doub t t lut the Guthrie County bodr; arc Cretaceous aril Could G. cor-

relation with tho eI'f.l.Yols or the ?'bdro:v forno.tion be definitely ostablish':1Cl,

the age of th 0 btter ';1ould be deter:lined.

One or tho (';tro~!3:::t limn of evidonco te!1di!lg' to shcm tho gTe3t

n.go of the 'Jimrow forma.tion 1s its topoe:~a.ph.ica.l pocition. 1Iost of the

knO"m occurrenCOD arc on the 6um.mits of the hirr~lcst hills in tho vicinity.

The 'i'i'inc1rcm Bluff occarrence is over 800 feot above the roc}: bottoms 0 f the

ad,jacont va.lleyu. fustor the last :u'nod point the strata on which ths
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Windrow deposits rest hW'0 bean entirely r€!noved over t bousands of square

miles le:;v1ng the gI'ea.t~entral ?1a.in ot: Wisoonsin. The !It'oOuctiol1 of

thesetoPo~'aphic features tool, a long time and the topogra!JllY S9€rnS to

have had ess<:mtial1y its prGsent form at too begil1nitJG of the Glacial

~"lO general ha.:rmoTl-Y of tc~8 elev-at;ons above sea. lr)vel is an

aeidi tional argumsut tJ12.t the different patches at cravel wore deposited at

essentially the =e time.

It h11.$ been f.fJ.ggested in the cons ideI'ation of the origin 'of the

Wir£lro'7l fOl--rJati on th'l t j t wa.s depoe itocl by streams und()r candi t Ions of C'on

l::;:~dor3.ble relief-. tpC~i:;-~case" it followS th:J.t ~~t the time of"

the deposition of the r::ravols t:r.e "resent location of the fornntian were

tho lo:.l0:St p;1rts of the surface inste-acl of tho highest D.f3 tl~-G'J arc todsy.

The divides h:~vc migrated, so that ma.t once \v.9.S a va.lley bottom is urn..,

the top of a ridge. Such mir::rati on of ,Uvides and sh ipPin': at: stream

courses has. doubtless. been brought about, in lX'-rt. by the resistance to

erosion of th'3 iron orlde depositq but an intervenipg period of P'>neplana."

tion and a Sl1bsetIJ.ent uplift are not necessary events in tNI sequenoo. The

nature of the gravels suggests moderately Wide val1gypottOnlG with fau-ly

hi@. divides. ;Iiilllil doubtless l'OSO to considera.b~ahelghtE~ alOng tho
. . .

stream COU1'g9S anrl ~om their erosion, the chert pebbles ,vel'S dbriV$i. We

must picture t.'le country a.s jt a~ared when the d(lposits wore laid dOw; we

!!lUst w;tll$that not only lm:ve ri'1ers mig1'ated throuG:dhe complete elimi;na-
c'-'~/:{N;";.

tioIiOf the fomr divides,but streams have oroded their Pc1ttans 800 to

900 feet belO.v tho fOlmer floors of their volloys; we mst E'P?rociate that,

over thousands Of eq,ua.ra milos. wind, streams. and the weather have: totally

removed rock layers eM faet O'rmare in thickness, forming the great Oentral



Plain of :7isconsin; only then ,~~o i18 obt'}.iD. L?~ arleQuet0 CQ11ec~Jt1on of thtl

tl1e Ord.oviehn t.o the Silurv.ln.3.lld. possibly tIm Devonil1n. ThiG g-ives

loess.

cone.

This rel:~ti011 1);:'0'17'08 tlnt tllG forcr:~tion 1s Qlle:o' thtln the 219i8to-

7uo oo.:d~8Jt ice sheBts in 'iHsco:lsin fOlmd the to})o,'1T3.lJ1ly 0 f t.."E1e
J.j

Jrif'cJ.cs~ /..11 3tl not (~e2.tly different fro::1 t!b.at it i~ tOZ.\':~Yfl .!\p'p~entl;!

1.1 LeVOl'ott:. ?r'~:1k~ 01..1 t1 lr:F, of ~"1c:i3t~OC8118 history of tn.:3 lass issi1??i V.2,lley~
Jour. Geol. t vol. 29. pp. 62o--62i~ 1921.

Tr(),1br id[!,8 Inc ,::::>qross(;)(l too vl~ thatth~'tJ'O.11eys aroo£' po.st...I~e-brE:.slC'2,.n
o.ee {Soo p.. }. ~l]:lO e,.1.rl1~cst ioo m:;liscoTIs:ln rro,y be of Neb~s1:tt!l %'iG"
"Jeid.~n, ~r:uel-. The ?letstocen$stlccossiouin WiSC011.Sin {~.bsb:aat)l Gcier.co"
TIew Sories ~ vol~ 37, FPc> 0456...4,57, 19:1.3; Goo1;. Soc~ .Jlmeric:sq , Bull." VOl,., 24 t

pp_ 697-{j98. 1913, Dr~ ';io:1,.1!rl2,tl l.2.ufir ;reversed the vicrm~ oxpr6saed luthEtG'3

'P-'lpors-t The ...~iter3 of thiS. foliobaveUeV8l" been sa,tiDfi.ed th:1..tth0r~ is
mlY drift in Wisconsin older than theI~nsan..

IDg~etero310,tlWh:Cl.·haS fu.1t°eJl plOOG since the 1'"etrest of the-earliest ice

~llootmm.Wi~cotis-ip be. lOE)ra nothing COmp9.red to that '7hioh 11.').:;: e1.~pse(l since
. .t... . ~.

the i"onnation ortb.e"u91andgr~v~ls 8.Il'.l 1>0& iro!! ore.
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0ntirn Tertiar" neriod <lOBS' not S,""l7n too :J.ont:.~'1 the oyl.nion 01' the
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Guneral Stat:o:ncnt. ~hc deposits of Plclstoo9uB ~1a Recant ~~e

Alluvial rann and *il.l1UViU111 of flood. ph ins

*?oa.t nul muck

Loess

*WisCOllS in valley filling

*Older terrace ~~~vels

Depoo! ts da 0 to creel") 2.nd hills 1dG wash

Residual soil

(nocont)

(Rocent)

{-'disc ems in U-'1.d.
Jecent}

(Wisco11sin)

("liscondnl

O ~ -,' .).;:-ro- "', ~SCOIl8~n

(?re-?lointocoue
to :1ecent)

(?re-Plo5stocone
to Reoent)

The doped ts liste,i above '·':01'0 fOl:'l1FJU aftm' the r's.gion had. nearly

or quite reachod 1ts pt"Gsen t topor;ro.j,hiC fOrm. ~~10Y OOD~3in materials

derived from all the olde!' form.., ti on8. fran ",hieh they.are acpp.xated biT

g1"eat unco:formiti~s. l'llroepting for parts of the residual SOil, the pre-

Wisconsin terrace eTavels are tho oldest Of tllSSS deposits. Only the de-

posi ts mal"A:ed wi th a.n astorJ.ek are B<'1own on the areal (;9010'1'1c map.

Residuel Soil.

Tha resid'Jal soils of the Srnrta and.



Tomah qU8.dra.:ngles ure composed of' the debris derived from tJ1G weathering of

dolomites. sandstones, o.n(i sandy sh1.1oEl. They grade downward int 0 t..1:le

parent rock bat o:JQoSUrG5 showing tills arc not com..rymn.

The soil uovel02.J3d by tho weat}191' ing of ·tho Oneot<':~.

dolomi to i 8 a brO\'mish rod cla.y filled. ',1ith chert.

of the Goil fr~ntf: of rotted dolomite are CO!Eon.

In th() looer ::,ortion

Th3 !;a11ds tone G

we'lt.her into sand. but no comid.el"3.hls 8.80nnt of res5du:11 so:ll can be n.s-

cribed. to th.e s}uly~ones.

The tb.:\cknoss of thG r"o'sidual tlo:;'')I)sits is not l::nown

8:s2Ctly. I t is creatos t 011 broQ0. \1pl::ll'"1ds whClre exposuI'Os ilre uncommon.

moh ':oposi ts !lava not had tixm to form in 110S t-Glacisl timG.

It is bolieved th';!.t well recoz-dz 'r,~l.i.ch sho';1 as BUch a.s 75f'~ct of 10008

m:.tcrial on tho ridges i!lclud.o n. co-ili'd6.cr::ble alnount of nro,oon (~olOc;i tG

belO7l tho true res1.dus.l soil.

'.Tho rcsidu.:ll depos5 t;, are :f'.::.r olc18r thB.n the ~7iGcmsin

opoch of glaciation, since r.ithin the nr03. covered by ctrift. of' that age

Their l"e-
1/

lat i've abe 'Vi ith 1"OSl'x:>ct to th9 older drifts :)s roorB difficult to csti1:!l:'l to.

------------_._--:--.......-----.'---~-----_._------
1/1!cGae-. W. J .... , Plo1staeeno history of northenste:rn lcr.nH lJ.. S. Geol. S'~lrveYf

11th Ann. Rei)tH\ pt. l,pp. 54~56g~ 189i.
Chaniberlin, T" O. and Sali s.bury B. D•• Prelbimry p3P$:t:" o~ tho Drif."p.esa

Area o:l'?theUpper Ui13siss:1wl Valley: U. S. Gool. Survey, 6th Ann~ RGpt ...
pp. 221....258 9 leS5.

Withln adjacent areas cave-red by older drift trare is ~ch residual soil.
f'·,

To what Qxtem this ms developed in til.e ttme s5.110e glaciation end to \'/hat
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the opinion of the wrlta:rs s. not inO(11l$iQ0rablo portion of tho resi<luel

soil 'of this area is older th.sn the '~)lci,stoc3ne..

at:ill in procosn cf fOrr"JP.,tion.

Hesid:uu.1 zoil in

from t110 1 e·u.:l"0 0 The z·osidu<'1.1soils 9.!"O ,::130 :in.volved in tid.s Elovcn:;nt c~ncl

h'.1VC orept to D~n extant not gonera.12y roo.lizedt>

yrise th3 bUDC of ~d1es0 deposits.

~sJ.us ,:lc(}lJ.rrnl:~t i ons c oc:r-

Phigl:-tlG ss .. On the upl,'.:,:nds whezoev0r there ~s rmy co~sider2.ble

ba der:;onstrat8d but at 'loo:::litics wh(-n.~e IS tchos of St. Pet3r s&..7J.dstone h::i.ve

su:"Vived in hollow::; of tho On":ot"- dolemite the phonomenon is strikit.", III

a 1'0:1:;. cut a.t Pine Holl077 Chur.oh. tho ~'osi(lual ohys of th3 Onoota. ovel'l1c

St. ?9"tel" sandstone 30 thn.t the soil of an older forms.tion h~s C3?911t over n.

yOUIlg<lr rock. The tal'.ls ani oreep deposits Of the hi11si{ios are a

hete1'ogenjous mi.'1:ture at rosi1ual olay <md sand nixo'} w1th blooks of chert,

selribles a Gll).Oi"l till in its pnysical character.

Age. Thedepositc clUE! to creep oocur in V(J.:u~s,wl'lioh
J}

apJP.rolltly, in large ;:art at least, antodate the oldest knom1 dt'ii't so that

-----~----------_.'-'---_........~..,.....-----~
1I1e7~ett; ITon"'. Oil.tlineof ?l",ictoooneG history of M.tsc:tssiJ!Pl. vUley:
Jour. Geolo&,u V' ol. 29. pp. 620 ,621, 1921~

I'rowbridge favors tno post-Nobros};nn ags of the valleys of the Driftless
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J\raa {Seo p. ).
IJ:'rqwbrldg2, A~ C., Prel imimry report 011 geological war}: in nor- theas tern

10m:. Iowa Ac~d.. Scieree~ :?roc•• vol. 21, i'YlJ. ZJG, 209,1915: zosionD.l
llis\t1:>;ry of the Driftlass .lrl3a.: University of ICk1a. St;U.ClJ(~SI Sh'tc1ios ill
N3t~lro,111ic.torYJ vol. 9 1 Ho. 3, IJP. 123-L~7, 1021.

rt.h9ir formn.-

tion is still going on.

The demsi ts ~r() ill mTl.Y ·,!m.ces CCNereti lly loo3qor dtt!~/) SD.:'~d"
i

or gravel is in ft:>1'1 pl8.ces I!"..lctt over 10 feet.

tin.~ish £'rom the reelr terraces.

Thi('kness. The older terrMe gravels in f(J".;J loca.tions

e:;:roeea. 10 fe~t in thiclmGSs. The !m.xi:zm:u.:i is proba'bllt nat ov}r 40 feet.

o<Xtrse, ill assortoa., Iudely beddod., > poa.rly roWld..oo. stOU'3S With zmj:ch s~nd.

virt~ly 100 per cen.t cherts cl~rlv'Jd from the Oneot:'J. dGlomite.

In cize they raIr,';) i'ram a. fraction of P..'"l inch



in d.io.me~0r to lHY\l]dBTn mora tll0.n 15 inches thick.

90.

~~lD p"JbbltJS other

tl'lG quartzi tic

lOC2.1it~i (Soc.

~ld :ferrur;inotls h~lera a.r':J lOOst abtU1dunt ..
1/ .

2, ~Jlr.:.;.,tc, tT 17.~ lie 4W) til] con0Tal ::'"ul0 5.5
A

.-\t one

They deera'1.se in IY3r-

centag~ in d0s0oniir~~Q strG~~.

Tho 6.0110::it8 :.l.rG rOl1.';11lY stratific~1.~ -aith occasiol1al Gross beddJ..ng.
1'J.JLJJL

l'£;yo!"s of cloon 32.nCl G.::~0 f'oUll(J. in 1)1(1.c05 (£.~_,_'I" ). :';"11.8 :!,::l'C0Ttta-gO

ninsole deposit is o.t Tomall,'71uro tl7J9 oity is-built on C'~ t0rrr':..ca more

th:1U a miln lon.S 9 i~lf 2. mile wide; which i8 almos t CC!L.tp1etely nnntl13d

The h'ighost o¢ourroIlCOs northNeGt of th0 City

are about 40 feet abovo the atroam. Those in the vidnlty Of' Jackson-

v1116 SChool arc 60 feet. and n'H).X' th~ norlhwect eQr'Llor of section

:56 {iT. 17~ R. Z;;,p 51$11 LEtci10S of €,'rO-vol are 00 foot abovo the
!
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In ~"1.o n.~ro\'7 v2.11-!YJ8 of Kicimpoo River ~;nd itG tributaries

are }'lUr.lBrOUS crInll l"'C""Jl:-'.nts of older t.erroco £,TavelG. / "01.0 elevn.t iOns

roach C1 I1l3.T..imvJil of 140 foet a.bove tho riVBr:~thoa£:t of Wi:z.ton The

~avels !"0ct rrroll sevol"(\l hori~ons (jf the Frat."conia emd DresbaCh forrrn-

tions, Doubtless much g'rllvel is oonco:l1ocl bonen.th th<3 10,,-5", which in

III 10. Orosco "'"110'] and its bmllilnes osposnres of the gravels

D.rO sQmmmat lsl:;s CO!=u. D. fact ('no in large part to fue covering 01'

loess and wind'olown sand. In tha l:P>.i:ll mlleythey OC()\1t' as h~gh as

90 feet 3.bovo the alluvlc.l floor of the valley or 110 feet epove the

rivor. (S~B,3t:~ {2. 17~ R, P"') •
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A nUJ'Jb$~ 01 cler,)oclt-f'. ere lmo\'1D in Loon Vi1.11ey, among them
(TiOfI'.,R." 1</.)

feet of 8:zldy ~ ill ansortGd chert gravel is worko:l on r>. rac(~ of fJ..bou.t
( f .tdJJ.-.IT )

2£..;0 frJott f\ It 1:~,8B U:?0~~ LnV:lly hec1(lod 7iili to so.nd.stol~O of' the

':'he de:posi t oxt8nc1s only a fo'.:'! Tods back :from
(T.lbMI~,LjW.)

In 31:':-" 24~ 1sQ.,t"'1,' course ~:,.velr.:; ~r0 fo·~md onA .

T11L:: ~(1:; rcs.:lli:Ga. D1 th·J fOl~::l.9.tiol1 O~: velleys OV8r 200 feet da0p

sincG ~~e gr8.1?Gl \J2..S (1~.908ited anti in the almost cCE:Yplete remova.l of

the ontiro dopo::;i t ov':;;).1"' hrgo areD.S4

at p:t>CS01lt.

General Statement. The bottoms of t1:>3 lo.rg<}r van eys 0f

the Srarta and '1'rnmh quadranglGG arC) flat with e11uviul f1l1mg't

Tl:les0 doposi ts cOuBis t In:). inly of sanet. w 1th nubord i.nl t, arrmu'lts of
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In places they aro ovor1a5.4 b;g' 1<)ef'5.

1!&l3tion to Under,lyim Fm.mltioAA' Tho young-or valloy

fin IUS ev.idontly been formed. shoo fun erosion of th8 pre.,;jIscon-

tion, !l.r:.cl is of e. (lif'1orent cCi'i1:?ositionj)

Af Sparta. the g'rGa.tes t lO1.07n1 cLeyth to ?ock

GO to 100 i'eot. At TOD~ it is 70 to 104 foot.

:eet"

up more t'lan 5Cl ];BY' cent of the deposi t, contrast '''', ,)h~1'"1l1y with

in places interbeddod mth th-e, sn.:nd, a.nd in oth~!'" locn.11 tiGS fomins the

soil over th.e tiTavols. Tho dlJsk oolol's aro due to tho 1Jrocmcc of

and m:nll'i. Ravinos c.lc;llg La cross" River show croBs-hedded sands

and clayey san<ls with abuma.nt current rrarlts. DeyosHs of 'typioal

o1'mm1611 yel1o,i' loeBs OOClU!- in phC0S nBal' T<m:nh nnel in 1£1 Orosse

Vl',lley encl its tr·b-;t<~i0r. (Fig<. Ij- I. OCcadartal -ty>:l:t bods' are



':lhe burlod

noils arr~ D. m tU!<ll oonsequ~mcG of triG )1'00888 of "~1J.m-j2.1 J.8)o~:i tion.

Sand., 7:;'frJ 1 10\1 0t;
Uv

grass

CJny~ yollO"i7

Grav91, chart pobbles

2 02

3 65

2 87

2 89

28 117

168 265

---- -----~-_.~----

1.1 Reported. by Con.;;.raetM" Crowley ~ .Jrillcr~

----------------------~-~-_.~~-~--~-~-

\1ell racords reportc-:"l by A. ::.. Hol1istoi:' of To:ruh show

:preoent valley bOtta:l$,

Distl'il.lUt im1_

frOf!l thQ ad,ioinin,;, hil1sic1es by 2. fairly d.efini te break in the Glope.

For lonS' d.i stm.1CBS, hO';lov8r t th· divi "ion is not C1~)1] mcU"ked. a"ill the
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'1:5,7 yc:,rc'.-::, to 0

::'his

floor. Tl1C U~),IGr torrace hn.s been treoc,:l into the h ':r;hcmt terracG

',T18the::- or not ,~ll tho v2..11'Jy fill is of this ~:-:-() is not cle'lr,

~~adin:; the ir beds 8. t the prest3nt ti.l!l9.

:J~Dosits of buff O~ ~rJllooiM-broYm loess



f:lll.

7hiclC'lG S oS.

It i3 un~tr,?tifil)d.

or srmdsto~18 the mnd.-tr:.:..n~nortod. ori{~i:!l 0:: t1;.'3 lo~:~s is reda 0vidcIlt

since it ~2rely cont~ins p~rticlos C3 co~rne as the gl~in3 of ~~o

umorlying forcn ti on. T'no clo.ys of ~ho v::.llloys ar·:) In lart;e }?3.rt

The cheni-

ca.l c <I!l:JOs Hi 011 0: l;.':1e Ioeas of the qu~dr:::.ngles lL1.s a;,~ beon deter-
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in

"

~. 1'" ",. 1/'"__ I., ... ....;. " ..

t:;rr~cc
-;' ~- ~.'
.,j. t . ..01 ~. ,

----------~--. _._~._'-,--, --'... ----- -

1J Ji.~c:.:l:J:~ "I -:~'I I:. • ., !j:'t:'~T3 -~x:~l
G·GOI. .::--.;.:, l "~_ ':-J\"::,.~. CI i.:. is t (. .-)~...l:'T-.~"tj~.r .

... ,-,.:.. ).,_~.. ---::;~:,~::t,::f: 0:.: ;-_~'2:-:~~~:''''~

C]2.:r i~z1~1G tl~ia::-:, of :;·i:::~~:~i=.: .:~·icc.o:~s jn
.~ull. '(' 'I l~). 2?·i; ~ 29·)1., (-~I:/s t l1.-"'1 -.

D.61

~ <) ....
..... : .;~.:-...

0.69

90.83
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but ~bo,~t 5) IDr cent ::.s qu::.rtz.

1 /J n~,","""h"'''''' ,, __ ~ .-.... rl ~\ ::'l \ 1- '" -,,~... ,.>- l' .
.:::.J ......~~ .... ,.1..J ..... !.- ..... J.1.& ': -- l:l .J. ~ n""ilc.. _J.~ :I. ~ ~1:;ry ~ :..-~ oil .;...-"'? ..:.. .:.... ~. :J~:,"I]:;.n:~;..:t:.r

t}:c ~::;,1, ;~tl',':~1~~ .:r8.~1, ~J ..~~ t~'tG U1}0S~~ ~..1i8G:,~,si~Di \?"2..l1ey: ;J • ...)e

.:·:~::Vi277~ Gth'.~i:·:. :10"'.jt.~ ~)~). 23S-2iJ.s~ 2?C-:YY? 1885.

of' ':>-, ils ~

'.;0:-:['V3 .i ..(,:;

J::-,X'.,,"'. 0"':
.;01:8 (1))

:.vl:-rc\~e I

t c)

~v:~r~1.r~Q 0:':
:~·:;s . -:>.?(':..l

])i;tisiOTl.,

'~7i.G.. ,.':1 ":'7G~T •

( d)

.J .) ')04

~O " 1.4:e-:':

.0 .3 1.8

.7 .9 4.2

19.6 5."1 7.1

04.8 76.5 57.7

14.? 16.0 -'z'l.4

100.0 10000 10).0

.__._---~,- ~.

G.1

16.4

53.1

100.0

Clay -.OJ5 rom

(a) J~1den. -~~r. C., '::J.C.tGrnB.ry Gcolor~ of so~r~hen.st~rT'l. -.7iSC011S:L~: u.S.
(}eol. ;~U!"Vey, i>rof. ?n.per 105, po 322~ 1910.
( b) ~YG i dn:l.n p 8..:.~.!!r..1C119 rl:~11 t =. 3., ~ !~c. I.:~;)sch. 2. L., :::econr~ lc:;:::.nc e
soil survey of smth rnrt of northwestorn -;Jisconshl: :Zli8COllsin GO'll.
c.1:,cl iret. IIi st. SurvBy,> 3-01.11. 23. 1914.
(c};,'hitson. 1... R. 9 Geib f 71. J' t 0uru.1ffi'1;].ld. F. J' t a!2d Lotmsbcrr-y.
Gffi:ren~e, 2roil 5.l!'Vcy of I..::? Cro::;se cC:_·;r:.nty~ ·.~~·ix.or:s1n: :~7iscmlsin Gool.
anr]_ iT::t. JUst. Survoy, Bull. 40 f p. 20, 1914.
\ ell :.lhi ':,son, J'". ~,., et. ~l. f Soil D:L''VC3;r of J,m~'J.[!.:l Go~u;.ty, ',"lise (J;1 sin:
'::i3coroin (}ool. n.nd l!at~ Eb t. :Jul-V3Y,> 3'.111. 30, p. 26. 1918: Soil



3Ul'Vcy of 10-:,':': C;o'ltro.y, Jisco:;lSin: 'YiscC!Ilc;in Geol. ml·:!
J:trve~T. 3'<111. 30. ~}o 24, Bl·~.

----------~-------------~-- -'_.

~.

~ i::: t~:'j 1-:.rS~::-t :!_C)~~ ,:)n{..:-~~ '"';G~ 01~ ~ j~ 1 t :~:l t"'L() f")r~Jal'.-L~

Hist.

._-------------

11 ..~:lj_t~O::" ~~.~ C<::l-:J • • 0., .>·...:11·.:~~.-:-'-~,1 ..;-.)
.: 2. "~::-' ~.;'";~~cc, ~~c i 1 .~,.~ "::' v·;)"":.l 0 :"." '''';r>':=':~'':J :.J ()::~ Jc=~- .,
•-.:J.:;.:.. ~-:2t. ';::'1.3'L • ..·.....:l't-l:"J~ilJ 2:111. !1J 1 191£1-.

n -1" --,,'
_. ~;.? ~,~O~.~~lSJCJ~:;~:,:~

,-:ise0rGin '}a01 •

---_._~-----'._---------~--------~----~-----_._--_.-_.-----

but no

throw [~o;;my. is G. rich f2.~in,; cO'u.ntry. Th3 cliffersj1CEl is due to tho

of' GBolof':ical History.



tho terracoo orodou. in that fomn ti on.

100.

It 13 pOSGiblO t hO'''1ever,

th.:1. t forma tl on of the 100 33 covered D. GTG.'~ t b.pSG of t L1TI'? f or re-

th:i.. s In.va boon d. iscovaro:l i:rr t~l~ ~::ro-'l.

rock hills.

~Et" rost UIJO!1 tffi rocl:

hill£> ~ ith proTIoanceLl unco:l::o:-::rl ty. in pl2.ce~ block:i!~~ snell vn.l1~~lS.

30 feet in heiGht. On hillsidcu tho th~ckncss is n:):i:'G tlifficult to

eBtitnte. fuo c.xcavations l102.r Ca!::!? l{obillson shm rock at a dopth of

a 'tOYl fect, and one sot of 1011,::';' tTm:cil':~3 2.t n. depth of only 4. feet.

Clnmcter.

Which are considerably better roUIYled ti,c.:n ~105e in t~e ?aleozoic rod,s

or tho alluvial deposits. The diaGro..m shJwn in Fig. 16 shcms neelumi-

cal analyses of these =ds. Tmy shculcl 11'e cOllrfl'lrea. w1 th those of' the

scmds from whioo they were derived (Figs_ 9-131.



DistributiQn.

101

Tho brccnt urn::. of dunos is on th'J :3':1.':rtc.

CrOSGG vt)~ll;)y c.nd thG lm'18r Tl'::.rt 0": Loon v'?lle3r. Jince tl18r~ is overy

s ion but are t 11·, fi 11i",; 0: olel vclll?J s.

y.K)si ts S~iC;7~ that they ure not stre3.!3 b.iQ, ~s C3.:n be ob~Qrved in 3ur!lc
(!Ti7r', RSW) (T-J7N:, Acw)

vi1.11oy (Socttons 14 D.."'1d 23, EUri~J ~.nd in 31:.: -?c HE ~;'J soc. 15, .;~dri<1!\\

T"m sc..."ld dunes ~re the coc.rcc ph..."0..SG of the aeolian

fmmdd ibr Jr.g, and in large !",-rt a.ftor, the periQd of Vc.Ue'l filling.

Locally sc.nd dunes Ilr) still fQrn:i!l;'; \more fei fr()!:1 fields 8Jld rivBr

floOd·pJa ins, but for th·] nost ",crt tIJ.O d::.nes of t1}is area moe quiescent.

Other Dewsits.

(}9l1er"l GtatEDent. In add! ti on to dunes of Roocnt age.

deposi to of poot am mack oocur. The mdern a.lluvium Qf the j'd
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flood plaiu:; and th::: smmp dap0sits :llon:1 tho:; str'Jo,c; coarso:::: arc st~:.ll

in ,rocess of f~tion. Snl11 alluvinl £"3113 ~"1d s cn:::~ al1.uvlal

v::l1ay fillinr; ~r0 b0i11~ cl0Ilooi tod ::.t the }YGSCD.t tirol').

", level vaFJin,\, fron 40 to 15 feet bolot:'

or tCl'orl.10eS, not OV01" 10 fe-at <lbCV9 t~v~ V3. t0r leval, 3.ro inclUi.'tGd uI>On

thg m']..u \~:i t h t:18 floodpla in.

D...Tld tho LO!:lom1Gir River mar S:o!:':lh.

terracos i::; considered. lUld;er tho h&3.cl of Goologic Hi stor.r {SOd Pig. ).
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S?]1O gonoral ~D:rt117J08tG:."ly doscent is broJ.:cn by s ll[;"ht :OoIds,

both p_'_r;:llol to :-;,nd nOl't:1[:.1 to tho diroction of dip_

dip of t~G lrrocnlc,rities does not ozceoo 01~ s.:ualk?lf decrees. '-='hc:

In tho stoepeot "'l1..;~ca tho; inclin:l-

tion dOi~3 not Gx.c'~Otl GO foot to thG nilo.

Of tho .slir;ht fold.s "!:Urullel to tho dip, th:~.~·. r-tllU1iug froD

On t:.~Q llO::-tht7cst

side the str&t2. ri::E~ sliiJ,tly to ~l anticline 3!lr.l tben dc~cend to a

3}~line on the sO''..1thoast ":lith 3., r.ntirrum dip of GO to "to feot in lnIf '1

milo.

cZ]osurOG in which tllC observer cae. read.ily sec the grc~dual descent. of

the strata. A similar. but lower, anticlinal roll ruIlS north 'last from

Bangor alltong tho riclf;'O betweon Burns and Big Valleys.

Ori"m 0 ~ Folds. :;:m relation of the ~:olv"m folds to the

thickness of the Franconia, St. lawrence, and Jordc.nformatiolls r:cy be



Goon by coLl:nri~'"7 ::"ig8. 17 and 18.

104.

Tho a.ccrcn:::;o in thiclC10SS 0:': theso

iOl~tions alon:; ~ lxcthrost-so·,.~t!nve:-;t line coil1CirlCEt hi >:11 the 7l0St

loc2.tinYl 0 f d:ist7.-~riA'1.!lC0.

fu.l v2..1ue.

v()rtirol 2.nc. horiz:o~1t2,1 Gxtant ::r:-lU run in ;).. crrot v8.:·i~ty of' riir-cctions.

of tho ro,;'1011 :r'?om the sea. ITo rela t len can be =cl.e out bett70en the

larger f'ootllres of tho to-,~ra:"lh;)rand either tho f'olcls Ol" joints in

tho rocks. til t.'lOU!:i:J locally tho c:our ses 0 f :rxU 1 stroams mo.;;' be

affeoted by joints.
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1l.nc i an t 10.1;Y ::1cn n tD. ins •

ZYJ region

ch~l. The

l!Waidl·XlJ.l, Si'l111.101, ~e pre-?otsc:aJ:l poneplain of tho I!I'o-Caml1ric.n of
north central \JiscOT'.6in: Jaul'. Go~)lor~y, vol. 2, pp_ 2G~I-131, 1903.
Geology of northcentral '.7isoonsim Wisconsin Gaol. ~:mG, Hat. TIis tQ
Survey, Bull. 16, pp. 392-600, 1907.

Van Hise. C.R., .tl. crotral :lisc:oroin base lavol~ Scit:mce. H. s••
vol. 4, Pl'. 57-59, 18%.
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i:'2 :1DVO:i1Cnts of trc!:londous r.n:,;ni tUr10 'i7~1 ~ch res -lto-J in the fOl'!:C tion

Dc

/0 --'.~ ,...
.. -,,:J.
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CPffiiUil.li ? jliOD.

'.
.: vo

in-

~rO:ltl S:'.!lrlflr!. ts

;:';;,11:1 th0 ~J.i!"l...s well rounlod. thero TI'o:~lcl ba rm.tcl cracking- yr}nro tho

sedirnnts ~)err.littod. sou.eil; th'3re would bo ::.n ~bunda11ce of ri~1ple D-~r1."'"

in--:;'ul1d a. grMt davolOp:19!1t of c.ross-lamim.tion of whjc11 oomQ would be

likely to bo of eolian "'l3l'oct. No such oxtO=ivo S .nd fl,ts exist

todny. The ~= of euwh, near the r.louth of tho In(lns cmKlS ncar to

rnetine t.'le ro(piran<:mts. The roo.SQn is ,.,robably to be found in t"e
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in th':j 'presen.t h",":'h alti t-i..ldes of. tl~c _.t:nus ::;0 th:t in 1'10 "D1o.ce

can the san. tr3.i1GGross over ~1 extenslv'J ~)l:J.in or Grosion. On the

ot th!! ';;o..tQr boc!..~QS ;3<J.cLa to ob t'~,in :~

.:':..t t~lG clos0 of ~';r(;Gb~c11 tim t~l':)~"e2. 8i~31t }y:,v'-J boen

2-bOVl) th') ~En ~'lr 2- ~",ort 10''''8. tnt it ,-."~3.th'TOc-rin3 ,7:1ter ,:::nr-

1Ju~. tho 1:.1 t Gl'"

in~ the orosion or 3. torreno rich ill th3.t G;;.bctanco 8.1 t~Otl:'rh it is

of ~l2.~nito oCC'tlTrod. ~or lonr; ~"X)rioc1:3 tvice dur:rbJ.{;' Fr·mcon1c t1mos

and the (Iistriblltion o~ tll0 r;lmconitG s"£iB"'sts t.nat tllQ nrocipita-

~ ion oce..::.rred in c:JCle~.

duration of a cyclo.

Heroine: is known '\7hl.ch is su~stivQ of the
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Franoon}~:. o_eposition was brou-G'ht to.?.:. 01080 "by Ulilift

S"'..tbjocted. to cZ'oGion.

Con-

If life ozisted ovor

the :lrre of c!..9yosi tion, no posi ttVG eviu.c::1cG of :!.ts oCCizrOl1CO 11..'1,3 boen

found. Th& :ed.t con (?) ZrL-:.d.st'JYLC3 ~~ to 11'.'tve boen dopos i ted UJld..C!r

essentially the 911:::.0 conditimlG 0,9 thoa'" 171'.1ch Tt:<0V2.iled t'lnri.'1g' the

Jordan.
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so...'1. •..1'ith scnily bot~;or:1, "7~.th til) t-lclc.l ·,~tor's ~ooJ_inr~ ·.:rid.ely ovor

iUVG livBu. in cons ~dOl~.::::.b18 I!U.:-n;)cr.c t b~t ::0 diroct ev:ldo::'1ce of their

Dawson tho c los e of the depos~.ti on 0 f tho Oneoto. and

bc...,<>innin;; 0 f St. ?otor deposi tiOll thoro was uplift and orosi on of
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Onaota strC1ta.

rDli ---f

-." .., :.oc1

to . .~

'. -'-- ¥_" ,.;,,,

.~ J_... ~,

:-~~~,
'.;_ -'_~ J

,'..l.: ,.; J.'.::J ~
"','.T'~. '-7~

"-'

'_!.

tion. ~J~n, in tho :>evo!li~TI 'D0riocl thorJ rn.:.y h_'::l.v<} boor: ~;'~br:1orGcnce
"~:~~'".'.

Of the roS"iml, us strnt:::. of trot oe''J occ:::.r at :1ily~::.::~i:oG .:1n(~ in



son ~'1 roc t orn ~md cant r'"d if not tha

112.

'1"OD2.bly ::-oL":1tively

1.1 ~C,'3 vi :-;, .i. .( ••

of ~S:~i5Si?)piJ.::

191'1 c

:v ~_ c1 C:2CG b car :}:;: ~J11 1n:: 31012 11'.)rtt~/J:1Q t
;::C~ i::-: 111i~8i~: cTo~r. G:Jolo::t 9 vol~ 25,



·_---------- -_..._--- ----

to

1~'i]11S dC-'IJ:32 t" is il1tC!"j')7'i.~t0Q... -

'2119 coarS',lDSG of Un !)obbles in the

',Vinlr()';! g'I\1.vel$ OCC:.lr 3ho';i tllD.t at the ti":lG of de1"osition of thooe



gravels, t.herG \73.3 at lrost 100 i'G0t of loca} relief in .:;hart eJ.ic-

:'JUDsoq:.lOlltly boC i:-OIl oro ::,,-y:: \:::rs to

ve:-;l s~mil[lr to thosG in ,):rist'~~)(;Q to:'~y. IndeeLi~ ,2t ~,Ju clo~G of the

12h18,. 0: itself, is ~'! striking ~r0of 0:' tr~'3 V2.st

length of ~ert im-.:r timG.,

The ti~ s:me t:!J.e :l-J?osi t10n of the '.ilnc1rOt1 forr.o.tion,

in the QrereceO"J.s (?l ros boO': sd'fici~nt fOI' the> h~t·eral shifting



.::..t tll0.t tiD') ~ J::':i'r~G -,-x:.:rt it :c.:)t [~11 of ~h.e ??e-Ca,;;lJ.)l<::~:n of ':-i3co:x:Ln
b--'-L0.

!!T.J1.3t lY:VG b'2>3::i Gt111 o:-l:<.Xi~~.;a_ -~ '~llG ':::)-~1,3osoic :!'OC.f:s.

if, nho-;:n

r:ll1g1 as 113.J X'83-C119(1 8339ntially the !1reg,3nt forrJ by th0 t i.~ of
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TIlG t 1r:n s inc G last

cult· tln."l in 2. l'"ec~on of ~ldeci. strata..

?reviou~ !nyeotinaticms. :'hny £roologists who }n.ve cxn::1inO<l

varied widely. ~ey regarded. the rolling upl=ds as rXlI'0 0:' less

lllldiseootod r<:I:l.l-nntG of' an erosion rorfuca or surfaces formod with a

higher baso lavel th= that m icll now ,ramils. E111;10101 rosGd his con-

cJusions
xl

south.

on tho !.'le.:lnc1ering course of .certain rivers £i:,r1:her to the
4!

Hershey first doscribed the up1D.ndz to tho. south G.>ld west as
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1/ llW:Jnel. ri-· B., ~om mnnderiq::: ri,,:'crs of ','iscrnsin: SCienco,
~m7 Bet~e3. vol. 1, pp. 714-715, 1895.
zJ Horshey, O. E., ?re-G:w.cia,loros:l.oll C~JC leg in nor t1r.10S tOl'":l I lliuoi s :
A~. Goolo":ict, vol. 18, ':>Il. 7Z-~OO, 1895: r;:n~ ph.y5io,sr-l~~hic (:'ovelo~

:'1Gllt oi' t:1.G UP'!?Jl' :.Iissis::>i)3?i VnHey1 Ibid., vol•.':1), IJ~. 24G-2GG~

1897.

------------'J--·7~----.~-----~----.-

~!..

V::.n IIisc

~/ '1n.ll IriSG ~ ~~" ~i.. ~ -'~~'- C'OTItl~l :.-'ic:co:nr:; i~:l D::,SC 1. ·TY~-:J.l; 30i 9:~CO ~ :~(y.:
:":orlos, 701. 4, -.J:;? ;:;7-59, 1895.
L~ I r;r",~ "~-71 .~",,,o1 no~", ,....... ""--Jot,,-"·, ..................0.,....1~ 1'.,.-, '-'7' t·,!'•.">.-. 7'··C'-~·'>_.~.·."·J.~1·,"l7' of~ _..;J..,L.......:..;.J.. .......... , • ..I ......... '_ •..J_? J • .l.J.l..} .,..."'- ........ vL;.l ... ~ • .I. ..i;.-~ ":.;1 .. <,,1.- ...... ',1_ ~ ~)__ ... __ i.J;}' - __

north C 0:-;' tr~l ;"lisco;.~sin: Jour. G·oolo-~!. vaG. 2.1 ~ -Y.-:'. 2C9-31:~, 1903.

U') nOT'tt. 0-; tIl:; -:::.r'f.k1. ;3.i!J. sl:p;:;[;c~to(l tll:2-t it ~~i~: t bo :rO:Jl1~:,}:· tll':.~

jJ
tts ~'31cozoic ~'jc::::Sr .:: vmdr:l 3h(lFT:~. 12.tc:Y' l)y .c.;<3i(::r--":: to DQ ::"r7:'O~~s.

Q/

5, ~I. 51, '}l:1t·~:-:: =~II, TiIIl, 1900 •
•

w. ,
c.::Tl tll~J :J2.l1:JS Of tJ:c:'),

"2"(10 ~':losrD·~h:J' of til'? roc;i 011
isc:nsin: 7iscon:::dn GeoL

i11 rcpOl'tc: on "-'l.-, -.
l."...:.....o. ; d.GYOS :ts

ac.:toss
!d

sod.
:l!

by Grr:m t Cl-nd B\.l2:ch:..rci..

fJ GrBnt, U. S., L<:md. am zmc cleposits of sont.l-twoztorn ',"ltsnonsin:
Wlsc()'aJ,in Gool. ani Hc.t. jUst. Survey, Bull. 9, p. 11, 1903; Bu.l1. 14,
p. 11, 1906.

(trant, U. S. aml 3ain, H. F., A pre-Glacial 1!·8nepl~;.in in the :Jrift
less "\r~t: SciGnce, naq sGri~s, vol. 19, p. 520, 1904.

1.1 3a.in, Ii. ? t Zi!:c 80m lead deposits of tho uppsr Hiss 5ssippl val.lC'.y;
U. S. Gool. Survey, '&<111, 294, fP• 11,lb 1906; Wisconsin Geol. and. Flat.
Hiat. 3urve,r, fr<111. 19, pp. 11-16, 1907.

Gr3.ut, IT. S. and Burchard, 3. E\, Goologic atlas of the U. S., lr'].n
caster 1Jln'Jra1 ?oint folio' lio. 145, p. 2, 1907.
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118.

C.::l:u.sod

11 ;:.-~rtin., h~'t7r':nlCO't :'~lG ~il~lJ X:2.l ~-;oo~~r~::}~l:r of -,·..~iDC~~::_-~~iTI~ ~.7isec}1:Jin
"Jool. ~l·:~ :; .<.:,. :Ii~~~ •.,_:~VQYfJ 5Q12. 36, )~1~ G:-7:J, l~lGQ

~?l0 (:'2 ffi-

-yL!bl ishJ;~ thQ old. co~: ccrotl on 1'13.S D8<Jn .:1iX.J.1:QO~l;:l.
<) / -

.!:.I
~3coc:i~:.tG:) ~')o0t-:ll ..:,t3 twa ::-:e:l':fl.1bl:ls., o:d!3 ot·:,·;:;.:10Il::.:~:"':: b~c!: (~i33~Gt·~:::

gJ :lro\7bTid.~;:'),: ,~:.. ~ -J •• .?:"~~Jlir~i!'~~r~r !·~-)o:.. ~ 011 z:·~.'o10'-:iG<' .. 1 7!~1: Il~ t~l·~

;>riftlass,c:'''~: C.ool. :'oG.A~}"Jric::;., DulL, vol .. 2G, :~;. 7S, 1915;
I:lstDr2i 01~ ~";o-v~~:: ~:~}:c,. ,~~isc(!1si!1: JOltr. Geo1o~~, 'IOJ. 2f), 11? 352-354,
1917; Tl10 oro Gi 0:-r;,1 ~lis t ~~7 o.t ~}1(} ;jri ftl 08G .-~O2.: L:"!li "t~;-::r3i ty of Iorr~

~:tlH.iiest ~':i7L~di~8 in 177:.t'U-""2.1 T IiistoT';;''", VOO. ~, 1;Q. 3, 19.121.
nU~les, U. 3 .. , ,~ correlation of V,a IBI1C'!l::irs i:> t1l-3' :;ri1.~tl')ss

~'-r(U: 10':;1 .~c::.~1. Jci'~]!1c~~, .?roo .. 9 Vol. 21, l'p. 12=~1::? 191D ..
Shipton. ~j • .J.; :'hB gQology of tho Jp?..rta qc-:'8.d~~2.::r~l'';,.'iisc ~13in,

"(hlpubl1sh,Jrl "t:10s:1", Univer::;ity of I~1~ 1916.

-_._---

tion 0::' tiloir crests; the oth81' ~m incQ~:n:.ot'3 ono -:xros--:ut only ill the

1J:he Vlarl~ 0 C those J.:.tor

studentn 11:::':::; been f3.r morC crit ica.l n.nd dot~ i19cl tllrm -;;~tC't prOVious;~
f\

~'ho IlJ.."Oblom c )'nter::; not upon t~ facts 1J'.::.t upon the rebtive importoncc

to be pL'1ced on different -phenomona in r~chinz ~ concl~sion.
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but 011

'!7!lich l:J!:1.v'J cat th~O~_~~l into til::: less :'~Gist8nt Jo:-dan s~ndz,tonG bc-~

nea.th.

TllD dopth -to t.lle base of th" "-.' 1cmj te

bonea.th t..~() r ideos vnrios from ~ f9',7 feet on n2..rrC·,:l npu.rs or isol.:~tod

hills to ov"r ZOO foot on bl"Q2." ridr:es. A not inconD; "era-"l" p:J.rt

of t:"'is thickness is rr~d9 of lross~resid;l'11 clay, and clecor.lp030d

!
i

dolomite; in r>laces the3c denosits excoed ;,0 foet in dopth. ?ne clnns-e



120 •

..,.-. -, "'.~

"

. ..,'" ., J ••• ,,",

"?lrd.ns in s:~cc:'lDsi-j01~! looer and lQ"':'lcr. snallsr 31101 nrna.l1or cCl1ical

hills or tepeo-sJ1.-'1;?sd buttes.
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;:L'he i''Tn:i1conia bench is "present at ~11 ~oi'!!.t~; w}19ra e:roosiOl1

h.'J.s cut thr'lUi:l to the t!nQ8rlybl;~ Dr0.sb~c..."!1. G2.ndst01!.,'J. llaar S,lo!':n.h the

7ho Dorrch oxtOD~S

:.rost ~:~rsist8nt :is

~- ; -._,, llI'!:";c_:ti on ..

.::¥
2l"O for t}'::3 200 t ·~':c.!'t :.Y;)!"-31:l ;31i~·~ht benchos 011 S?:lrs (':"1:1tG~) •

at soon -places, TIaverthe19ss it ts clear- th:1, t thG barrch a.s a ·...m.ole is

due sol131y to OJffoTa~lt1a.l 1"7c .. t}-~~~rin-s 3:no. GJ:"osion. '7h-3 thin cadded

lranconin sCl..."'1dcto!..ies v,~thczo into roundod. 51011-'3 SO!J'37l!c::lt resembling

t.':lose developed on dolomite form,tions.

!101."'ltjopS of the unl'~,nd3 to rock structure. ?ho interprc-

solely to the effoct of differellCos in tho resistance of tho strata must
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rost hr{!,oly upo:~ tho -pre30nco of portions of tho U7):~·::'TD.S not Y0t

aff:'cted by tllO strG2,mc of the l}['Bsont erosion cycla, and. UDon the

ti or:.

1-
'.......

07~~;Ot~ (SOG ). S:ho
,.--

G DC,:) 11;3. 2..TlO-

ac t:.1'.'..lly be.,0b :).cros S from the C'!l00ta dolonito into the Gale!),'). dolo-
1.1

mi teo ':'1113 W.dters h'}.V·3 traveled this rldG"d nlons- StatE! '::'ru.nk Hig-n.m.y

1I Trowbridge. 1.. C•• The erosloml history of the j):.~ii·tlf)sS Areat
Univ0rr;ity of Iowa BtudioEl, SbCUB:J in E~tura.l History~. vol. 9. No. :3 t

pp. 71-73. gi~. 17, 1921.



123.

27 and find th-... t a COfu."'using ta.ctor is the irregul2.r th iclrnoss of

tho Onoo tn a.nd Sh,a.1·J)J!CC o.olom1tes.
~~~CJ.-,....~

i3 very thin ~mu. ";1J."".~g foE tto r.l'l.rl;:oo..

l.oca.l1y t..'l1e St. :~)et9r s.:m:lstone
.ft1-~-4-

or:carrncnt at th'~ b:lsc 0:: the
- r\

:;'}l:!.ttovlllo l~1:;Stono.

G..::~~.. tt.'3 -rr:r..:l1..-JlisD o~ ~l'i.Q 1""OC;1-: 22..:_;Q:'~3 ;;2~>3.. tl·~·J rii~.::~'? tO~3 is t~1C}1

:l!

---_.--~---
('\... _, Op. cit., -po 20.

._------------~

'01cvn.ttOl1 ~~bov~ sea lavel 0:-1 tILJ bl11~f3

tion darnl

~
~ Tr'.2m:

~18 cUp l~e.'1.d.i lZT :) 3 SeEnl ~10TIf;

Windrow forr.J?.tion th3.t the f;;m.vols on th9 ;.:rolrmd.s ar'3 not !1'3CASsarily

an ~vidollce o:Z :::. formor p3noplain (P. ).

Tho T::'..-itcrs of this folio h'1'V'El i:Jecn more

impressed by the illi.'lueooG of rodr: character upon tho position &'ld fo~

tho siI:tDler o.xplnmtion of the fucts:

is explainable on the basis of one erosion cycle.
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that penCl}?l::.imtion 1:cs not oe01rrrOG., but tInt the .:J.v.:.Lin.b10 oviclm1co

thJ case.

1......, ,.,,..1 -i,...
V'~ ...""·_~ ... ...,;

··,'ind.

510 lo;1er C3.1caroous ::)Ort~LoE of t12t) 3t.

3ec.:;uso th3 Ciffore:"lcQ :n xTc1.noS3

tr:.ct of the Jorc1D.n [!'~1d Oneota.

not as cmspicu.oas G,:; t:~o::;o abovo end bolow it.

is at all point,s c1 os ely 2.s':ociated 't71t.~ tho serne cELJ.car90ti.~ bods,.

o.nd occurs on both 3icles of W,,;) vn.lloys in m "loh it is developed.
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:;llO:1G pl::.inly !:.'l8.t itG oriGin 13 tho rc:>"lt 0;' oro zion of beJ.s of

difZeront ron -:'8 ~~~nco.

-r,!.. ...",· ,..,",_ v ~

It i:J i:n071I1 that in some

p.vtont", str".1C tu-

t j O'ilS.

t.o tho rli s t3...~CO i:'ron t1F3 tOD of tho for~2.tion; th~] arc dne to stream

action and aro not i:'ounc~ on both aides of a mIley as nrc the structural

benc."ios. li. GOoi o~I:1ple of such 8. stream terl'ace is f'ound in Stevens

Valley, wes t of l'onnh. T1n t til,) level central phirl 0 f Wis cCIllsin near
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'-" cml'J.tior::. oi' C!10 to five

million Ghcic.l 2,'cr':o(t i:;'1 ~h:! .:?18ic;",oo0U'3 2poch

1:;.::: tE:d L'or ~ t~9t~J'?;??_"e 0:' t~lis time.
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i~orth

~:3nrly th·} ~2.I!l'3 vrlclth~ 8.:1 n071. '\'!ith br~d, reJE.t~vely fla.t, roelc floOl'S.

due to O:lrly Ploistocene (l'lacic.tion (IllinolX~n, Kansan, or Jiebrasbn)
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VALLEY FILLING DURING WISCONSIN STAGE

ice sheet of the I:'i:;crro;:;in stage of glaciation, 'l"ll(=. v~11e:,.r3 2.:::>Jil1:;

j:'i lUn:; til"!

m:~te:,:,i -I -.: :::::":J
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There is no calcitel:ll:lostone 71ithin tho <lrEta.
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:2ho Oneota

i:::; dl011y doloillto, or tk'1.:~3ztn.n lirrlcstonc. It C3.11 11£) U300.. eithor

for 1me or Ground for forti liz(~r. 2ornor ly, bofore the c ~;sti t ion

of ;:r..tror lir.:lo mde from the IT:iag'O.ra dolomite of eastern \7iscansin~ th8

Onaotn. \'ns tttrned for 11.'":10 ,~t a. nu.'J.ber of 'Joints ',7lthin the a.r02 ..

It is ntill usoc1 for that -p:Jr'Jm;o in Sa:!D of t~lC naro :,"'r!ote dis-

tl"icts.

S8..'f1cly o.ud !TC.rshy so ils i.':3 ;;:ort~r 0 f 2ttention, but, }:Drc 2.~il1,

source of llsab13 gravel in t1~lD o.roo.. They co:~ sist of c:l8rt and

S3.I1Q.stor:a l)fJbbles t1ith maro 0::' :Less gam. lIthe ch:o: (iiffjcl11tios

in o:."":)loi tati on are (ll the irr'lGu Jar size of s tone, !"ungiIlt~ up to

boulders a foot or more in diamoter, (2l the 1o.r£>e perc,mta,;,'""O 0:'

sa.ndstone ?'loble" at sone loc,,,,lltios, (51 the henvy ccworlnG of looss,

"-!1d (4) tho limited extent and. ';hiclmess of mcmy of the ,bpositc. In

cons iliQrizr, tho dovoloIJ'11'?1'l t of thi s resource a'lch Iioposi 1'~J1Ottild be 0"'""

/'

plorod by test pits. If the 1lmaunt Of gl'<lvel is proved to briJ.f-

fidout, as it undoubtedly is ill =ny localities. pre])Qr crashill3 end

screening will overcome the fir:;t two difficulties r:wutionGd. Tho



bes t loco. tJ OM for devol o~nan t D.ra ~,;~r Tonnll 2.i1Q in J~00n V'dlley n'):1r

~ JI

llo1vin2A ~:'tt::'hI~ jom'3 fat noo oz:;>occd 8.t tho slTI'fn.co on account d.'
, ~/

coveriD.:--;s of 10)5;} or sand., 'I7Orthy of dove' ODr.l9Et fa: rcr.;.lj. met'll er
. ~ "

for use ill eoncreteycnlverts., ~)rid20s. ate. Jon:; r:J~8.vol ca.:: be

sui table I'or concreto rrods.

fLlhe 1)ricl~s \~ro rod a.nd "\78ro ·'J.t ono ti."TI8 o:~t·:,m::;ively used. l.ella c:,:-

lccl to t~lO a.ln.nd01~nt of a.ll the hricl: :7c~rd3 ill t~l~S i:.:i,'Ci1.

sa.udstone cOllt3.in eros idern.bla glanconi teo Th.i s minor~~l is v,:a.rl.:1ble
11

in aU,md..a.nco, :ro.ngoing from nrotliered p,rn'DS to 93 JPr cent of tho rock.

11 Thompson. S. G• ., The groons.:ulds d" Wisccmsin, Unm.1Jlishod th,)s!s,
University of Wisconsin, 1920.

layers of such riChnoss arc, h~~cvert thin and rare. '7he. a.verage of

any cmslderable thickness 0 f strata is in few placos as groat a.s

15 p3r cent. No us 0 ills thus f2.r been nnde of t.'I1e gJauconi tic sand.,.
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stane of this area, OXCGjt trr~t:l littlo ·2.G boem UD0Cl for road Su.r-

facinG. Their V""dU3 us fert Hi.zer i::: l~a:Jom tr.:.ted. by thJ f armor usc

of s:i!niL'l,r r.n.torial in Haw JerGey and. by e~~r3riI:1ents hy II. J. 3r:.:r..t

at th'1 Coll0<~ of A~icultul~e 0 f fuo Univ0r:::;i ty of ilinconsin.

~'O')3rCo...,t 'V"o
_.~- 1.1 "~'. '.'

by 3....zmt varios

of ?oto.ssi"J:::1 OD 3::; i;:c ITJ.re glCl.tlco!'!-l tc ~s

fl.·or::! 3.517 "'yT car.t to 5.575 }Jor C onto

1.1 3r'~1 t, JI. J., Gbuconi to ::~) ~1 ~~')otD~~11 ~c::.'t j, 1i ~er, Urrou.blisllOd. t:-1G sis t

VnivIJr;dt;r ofilisconsin, 1920.

------------------~----

of Gou;rces. At 3rnrt..'l, 111.ngor, ",nd r.2m:r..ll 2l1uvl::l s:-nds are us0d.

f:..t3. larGO l:llmber 0: points all t.r10 upbnd..3 thG fri:::bl€l Jord2..n. 3t.

:W:;'i7r01]CO. 0:;.' St. ::'eter s..1.l1d.stOlli3S fJ.ro q'J.2.rrieu for th:ls !"J.rposo. On

3.11tllyses 0 r sands.

General Sta.tement. UnderGI'oond rota!'" 0 f c);;oellent qun..1 ity

is foun(l abundantly throug'hou t ';h9 SP:l.l·t;n. 2nd Toro...1). q..:adrr.mgles at depths
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vation of the aurfuce. Artesian =ter ca." be obbinlld in the prin-

cipa.l v0.11ays., and sprinGS t1:r0 '10'1:;.! abunQ.Q...T1t.

of ule Cloroa \7h.ero'V'eI" r. robtivcly iJrrpe:rv5m13 stratum of the ?.lleozoic

rc:cksbriu~s tho gr0U.l,,-dlh~teT to th:~ ::xu·r2.ce. 1/)88 cCl1r1only, G:;?ril1,S's

oocur whore GtrJ33.:::18 l1.'lV0 CIlt iTh~o tho w~tGr tn.;)lc in -t.l1G ~1l1uvic..l

pl:::.in3. 'c,l"ne heccLs of Silver ,1:l1ci Stillwell Croet:s3.ro th'3 DCGt

rock hill~OiI 7128 flow :Is lost in the amId of tn-:) va-IJo:i floor and

rG2.pPJ.J.rs lOli18r (10\711 in the s tr!33.TIl courses.

?clation to Geoloc7iQ_..3or~ntions. rl:he r:dc::.eeo.=.s s~~le at

the ba.S8 of thQ FranconL: ror!n~":;ion is tho sorrcce 0: th,] ~")."02.t T:t:..jori

ty of. th,:) l':;..rgcr GPTI l1t~G of th·:) ~L~. Such s]}rinr:;s r:x:~cur wl1Drovcr

t..1tere i G s:lfi"iciant cu tchn·J!l t c..ron. above.

are O:!:1 hill;:;i;les far abovo the V'Bolloy bottor:13. Wntcz' also iG::uns o.t

higher levol;; in the Proncania '\nerc tl18 valley ic not deep G~.JJmr;h to

rooch thD 8h.o'..10. -SoLler-;h.lt los::; cQ.":l:'JOn are 3IFi~s consecruent upon

ir au COlllan ted or 1'elatively 1mporvi ens byern in the Drenbn.ch, such

beille; fami rnnly in the norlhorn Inrt 0 f the 3]X'.rta quadranGle.

Other lJ]1rin[:n ar·} caus ad by the oh:lly calcaroous bedG .~ t th 3 base of

the St. lImrence, especially nenr Wilton. Sm lor sorires are f'ound

in pbces at or n<nr the base or the Oneota. Fig. 2\l shows tho re-

lation of sprJ.nt;s to t..1J.e goolep::lc section.
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7:f1E) a 1ru.nda.neG ani larGo

flow of tlw 5;?ri!U's of tIn s regi.-'Jl1 h.'lV8 had 2. considGrnbla influG!lce

~~

,,!l ~ottl8P.lont. 'i.'J.l0 older farJ~l\nro Ilradtiecl:q 2.11 locccted at

:J~ri:Y~~, ,~thauj'l in recent :ron.:rs MJ.l1:,r S"].ch .8 i t'38 ~l2.. vo bean ::..b2.!lClonod

otI-l!~r.7ise ,-7ith the aidof hydrcJ.ulic r2.JTISo

s:lbject to fl:lCtn..?tirms in volume ~:21cl IT:.!!"J ,:lorn r0l1ortHd to have fail.ed

cu:r J n-~ tho Ilr:r ycn.rG 0 f ~l e '90' 8.

...ntor COon b':~ f'o:md 2.t c. dopth 0 f 012ly a foo foet. Sh},llOli, ~nGx-

"pO:i1sivo, driven'\Jolls arG ~lGed-. f"urn:1.shin~; 2.. se.tisf'1ctory G'!.t;'1)ly 0:1

;'<:1rns ..

:::IJ.ch ":lolls u.ro lilrely to bo COl"E~i1l:~.toJ~ ::-;:11C8 the i':;t:~to~' in :::0 nO:::.r

t..h.e s;zfu.ce that see}'X1Go from n.l)ovo is no t :,T1L"ified.

On tho u,?lands t...~e qc..nsti on of a Inter S'J.'lply is Do serious

ouo. Until d.rilled wolls were intrcxluced o.bmt 1870" 'there were fro;

settlers o-.,tsille the va. leys, unO. thc-j' ei th'r haulsc!' water from the

valleys or -·,s ed rain _tor. A:l roy be sesn JTom Fig. 20 .there =e

several hor; sons ""'lioh aro ~hargsd with W&ter.

on the linestane upl"-'1ds get thoir water from the St. I.nwrenoe, rut

th is supply is not evsI"JI'1here dopendable. SOl:lOm2t decrper wells

penetrate tho saturated zone in tho Francollia. while ~:till others

roo.eh the :::Jresbaoh rot far frOm the 1 (mll of tho adjac:ent valloy

bottoms. In many ca.ses a. woll me beon drilled not t;o, but throue;h



one of tho 1.7U.ter-be.s..riI4'; zones, thus lozin~1 the mtc~r n.nd rTlldnr; it

nocessary to C011t inue thJ drilling to tho nOlCt level. 'l'h.1 B pl1onomo-

non was \,ell S~l('.7n in the condenser.! well ct Ca.shton just SCl-1th of

the Doren. t ?i".,'. 21).

sons t r) ·::001/00 thair ':7':3115 to the T'.ever-ft1ilj.nf~ r::::.in \7::lter tabla of

tho Dresb3.ch SB.l1.dstD!1D, thou::o:;h this ar..t2.jJ.Qd \7011::> 5')0 foot or E01~0

in deT>tho

~~lG \7cltar i-rom thGS~ tl311n risos

localitios ovor 10 foot "'DoVO tho ground.

fton 75 foet to over 5:)0 feet. All those wells f wheth-3r startin~ orr

tho valley fill on on rock lod€:os. obtain the wnter f:ron t.'le :lresbach,

mu Claire, or :Jt. 51r..lon sand.!3tone forMations. s:'he confining str2.tnm,

bEmeath which wa.ter is found ur.rler ?resslU'e. varios ""idoly in g-oolOf;i-

c<~l hor1 zan. In the lo. CroSSG "'r<-1ley it is "~ scriEI9 of shale beds

interbed.d.ed with sa"dston0s. ilia hiehest of w', ich atd about 450 fect

blow the top of the Dresbach sandstone. ~'h9S0 ere ai)plrently .nea.r

the base of the Eau Clairo for~",tian. In the valleyE: of the Mttle

Ie Crocoe above Leon c:nd in Ki(,~poo valley a shale lAyor 1s reported

about 250 felet bela;; tho top oj' the Dresbach, or at t be top of tho "hu
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C1:. ire, 7.Z1 i 18 a fer::! \19118 g9t flO\·:~ frow stre t.'l 150 f'oet l1J.ghor th,s.n

tlnt in the :';Tesbach. In th:> :k'l.st C!lSG it seems probable tlu t 10c2.1

s..~le 10~1SeD or iron cor.lootod l~~lGrS aro ~rese!lt, but oxact rooorCtS

2.ro lac.kine;.

Oriq;in of: FICTQs.

rCGoI"Voir, thJ :;:'ock t7 ith itG av[)rl;;iTIg', rot:1.inins ct~::~t't.L'n of roL-'ltivoly

ir.t.·.,orv lrJtlS rntcr:ial c-·rrO[;;:J0n.u3 tc th::. d'::.8tribt":ti::l_~ <L;;eS t r:d the

~11 to the t2p.

for t\70 reasons: 1ODJC3.ge u.'.',h..;,-rrl to the sur f't..1ce aD.{i 10 S$ 0 :L::lc3.cl t.l;ro tt;h

frlcti~~l rasist~1ce to flow. ~'10 l1eiqht to which o.7.1tor rislJs in

1:·rict it. is difficult t,) d-otcrnim t!1is gr~1dient on 3,{iCOllnt of lrr.J.cy 2.!1d

.An attempt hGS 'b COT: ::nde t,') fix j t f:~o~ tho DOC t rc-

li3.blo data obJ~.3.in'lble. ContoL1X's in blu'3 an tllG ~':.rrol sheets :ndic-

cato the heiGht to wh lell it is lJ01 iovou \"J'j. tor 71111 ri GO in p:;:-o"url:r

co:-:structed oolln. This urtes:lan gJ:adicnt dec J.:inos down t11') valley

nt tho rate of aboot 9 feet per r.J.ile. SiTCC th,] slo:?o of t~~G river

is lass th2!l' this, the abs rJ;'1.ce I)f artcoi2.n wella on 1;]19 tlP}J3T t3rrace

balry,', Rockbnd is explained. ';'ho 8[lpt"oxim8.te area. w:l thin w:ci.ch wells

will f1cm is 5hown on the r>np. '."he ortes ian ]?ross:.lr,) is re-ro-.'tocl to

be loss belcm than above too l(J;~e:' sh.'llo bed which Ii'3S at n. depth of

about 300 foet illthe city of SlIlrta..
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air line is uomt 16 fBet ]J'Jr mUe, CfI' O1G1lI'ly the so.~(l of

tho rivo~ DeloIT ~ilton.

artes ia.n ~di011t nca.r tho a~i7"!. vc.llcy.

If 170 llro.:iect t:'e artl):;i2.n gradi:ent frOn ",7ilton to t?l'J r.Ol·th

we fin::! tlnt Its elemtioll \iov}cl be !:l"-.1ch l:'..ighcr than 1;h:::t of tllO c:lt:r

shoo ld. au tCDOp.

laaor oh';Llo3 of the ~~ C?03G8 v::::.1JDy d.o not Oll tarol scu tl1 0 f the

It in, thJmoforot> cloar

tIn t the n.rtesi~~ :ya.die:lt I}oec not e:tteucl- very fur to tho north or

in lar:t;9 rnrt thD t13.ter und9r tilO high rizlgG'S' at tiD heado of t118

valloys. This 100<1s too1:r it erJ to conclude th,~ t thc~ r8t.9.ini1~ ntrat2.

arc o!toor not entiroly impel~iiJ"-1S or trot they gjve out to the nort):-

east. Umcr tho first hy~1ot.~cgis. the W3ter rnnetraton tha s~":210

layors baneath the 11'110, mere tho =ter table is llig~ and jeins

that trappe tl bene!':' t.1l th em th3ir outcrop farther no:rth. If the

shales are not continuous to tln northoast, and they are not r'Oportcd

at either 'J'=.'t or lhtp1'll'. the cond! tion is semtJ1l!nt s1mplifiod.

Furtbarmare. this Wr!?Othocis ex~la jns the 10-," pressurs in ths basal

sandat()1le bedn. It is eVideut that, without IJ. relatively impervious

layer OiIJPip.(; VoW'lY from n ridga, flows :l!'e im:!?Ossible. 'J'h1s explalhl13

thcl r absenoe near TonJ.3,h.



Pnil~·05 to obtc.in flows ~!"e
""~,

occasi 1)T'a'J.lly rQ".10::.~te(J. ;;ithi:J. .:1re::t::: \'!.1ich ~,?"G .~.l?rr:t::'''':n:t1y :e~vor2::)1~t

!?,

!!~ r:;O::_~D C'_~:_:J;:; t::'J.~ c :-~l--:·~r 1J G (1:;.9 to loc-::.l 1,-x:.::'::: :1:;:: -:~13 ~ '.Jt2~.,::i:l(7

0:'''0 to

"v08:: lli::~.:'l'X)i:'lt0cl

'-'\

flO,7.

'1110VO
_.. _~~-
.-'--'-~_:, .. -OJ CJ' ' ...:

_ l -!- L: --1 . '- ~ ,- -'-, ~'

in

3.3 C2.Z"':'"" i 0<1 to

tile nolo is u.z.i llod 1':0 the ol1.c.ln.

sGrted, ~ld drivon clChm firml;"....

water be:lrin'~ Dock. This :r)rCVO:~t5 ::2.11 lOJG of ,\7.). to:' and will permit
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Diminut' fJTI 01" lo~ of flo-:: trJ.y be c"itL) to

In til,) city

f:..o~ (-=.~: ::'-\J'l"r.y_"~-:,,_~··;'~~ !J:: 1.-~ i'e<1t : ~1 ·1 '~11· 0 loot o~· ;:~~CG;)-;J~:t C'L~ i~t'J2:'f0~~~me
1 ,/
~

':110

1/ ~;t:ro,~'-:; '~;:;:'~'~:'~J10(7 .Q::~:l')
51 ll~ vol~ :~, ~7,). 07..... G8 ': ~.~:;8;?.,

~-----_. __.-.. _._-- ~~-~ -~~--- "'------- "--.~-,~-----

~ "0 'fL.J... liJ~~.,..,.,... r'- ......~
:":i~-: ".:: 0:; ~<.;.",~ ?'\...." ~ ·l=~r~-~;<) 2.0"'~ '." o·~ ·~·~i DC (11-

______ • •• -- .~ • __~__~ .~ " __ '0 • _

.- ., 1-
•• 1",..;..:.._ ....

- ....... ",,. ~~~ <.
_,J ",--,,":' i...o-- ~ u lO

---------_ .. __.-
9 I ",1,-,~ ,.1•...,,,... ..' ,-., ..", .., 1 .",0, •
~ ~ _..z.- ~ _ ") ' __ .~~

si.l~)::,lll~n '~_"1:: ";-: ,', ~co::::; 12::
yp. 47J-~76. 1915.

~;c:~:I2 ~: ';:: " _:.. :~. ~

.;:J.3c.J::::;i~:-. :}ool. '::';". ~ ..
,"I'.-~ v.

.... .,. ...
:-_'l.::~ -~'.

£",.~'1~ ""r ",-."
r~ .\ "-',

.".."

v.ndcr-

Uost o~ tho n-rtcsl3J'l \1~~tOI'5 <2epo:::!t iron ozi<1.c,

b1 t this is not tr:1o .~f.' all.
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la.v in iron. Uni'o r turn. tely tIs ol2.1~TS0S rio not sho"',7 the reason

for this difforonce .. sine0 the iron and aluminum are u:m::.lly [rrou.!>Od

tot;ethor. .;·~:n::.l:y"Sas 4:.;10 a:nder tho diroction of .f., :}", Kircho£'f'or chart

:tc~ric forD.

T' ""'-"""\...~-- ....,'-'

in

~;i)_ton I:; :Ttl--: 'lied. ~I·Q:1:].11 c.rte:-;iL;.n

300 feet i~ d.epth.

supplies 75,000 to 100.000 ~l110ll3 a c1ny. They f1a-;: into 2. tank:, 'but

watOl' con2S fJ:oom t'hepr::.nCOl1ia. fbI'IlUtion.
,

of Tomah hs.s thi.·oo ,vells, a.Yer~Ging about
:\ \

\\
\ .

ll~'

,
Tho city\

a 71011 ~h030mnpJ.ie,i f~
~"",-~.

roo feet ino.epth, in Ule

is

520ms tOIle,Dresbach

use.



Yield of "Jells.

i~: !'J17 OhO.7OO 2.1~~~J.l :'lo:J of .~:.l)():~t IlL: '7),11ml:~ y>T( :1iTI~,:~>~ f'i·O:n

"
.n, j 1.I. ". _

, _~ , ..7 i~l~,' 2.)0

,~~,~ "
,~':',.'- ._.- j 6JJ

tinG,

cle;Jtll c~ 230 iC0t.

rrallons -par m:!.nu~;(~ by d.il"'3Ct sU.ction i"rom thQir fjV9 ir:.ch wells ~tt!l

foot in & north-30utll direction••
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The m tur~l f'107-7 of th'3 81"te81(;.11 'Valls ~rie;;) inversely

in this are.'1- •

..... ~ J.~ ....
..'~ co 02.-~

.,.. ',0:'-"- ~-,,..,- ~_.:. .... - ~ ._~ '.:, :::..->j -" ,''''

,... .\.. ..,..,.., -.-,-
u'-',;. ':..- __ "-,

Its

~13 highost floods, which n tt.'lin n rooorded

'P02' S GOO :J.CI. ~ :;'::0 1.1.';10 to The

6 fost.

th0 rival' is al."'Oot wholly s.1pplie<l in su=~r by sprirr;s.

of i33.n(;or.
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litt 10 over ono th ird. 0 f t.'le .:::!.veragJ r'"-il1i'all at L.'}, Crosso (30. Din. ) •

, ,
. ' ..... - ............ _,... ~-.c.:.. > _ '"

,.~ ...... ~ 7 • ~~

.,,\..1 .. _.o..i. ..

1)
.",~.,

.,..)

G

, ,
..... '_.'

lOG

~~:"';ctricit~T

18 10 :!iJ.l

----------_._._---

·Jrist :~ill

35
---------_.._------_._-------

1./ j).2t,: i11),,"::'~:; '4J,O::-:' :..'n~ ph ~ _'. J •• '::'21.:3 ,~t;}:· -'("-:G1.'~~ 0:; '}5~CO:l:::;in~
'~7i~c011: i::l Goo I. '~~'7:rl ':'~(1t. II ist. ,"~~-"'VIJY, D-\.lll. 20 t 1). 322 9 19J6.

ported. or:i.'"':'in.. The first ErNU, conpris85 tho :c9::;id.ill:~ o~ dolo;:litCS

CrOGD~

GOQl03:c~1

gj
D..nd l;ubral IIi::; tOl~:T Jt.nrvey i-·' cOO:lcratioll ',vi til -::210 U. ~. 3uro::m oi" Soils.

-------------------
2J ';,'hi t s on, it. R., Ge i b. \,. J. t Du...'1..7J.ffiv.'21d ~ ~ • J .. , r:ncl U:n.msb orr;).' ,
C13.::enc8 , Gail S"J.rvey of 1rJ. Crosse Co~ty, :iisconr.in: ~'iisco~:oin Geoh
r';.1d Ha.t. IEst. S-.crvoJ, Bull. /~O, 1914.
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'.&0 soi 1s 0 f Uonr.,pa County ar ~1 virtually t!l0 same ~ 1m' lLVD no'!; been

r.E;ppoo. in detail. Fig. 15 3ham:; the soil D3."i). alt(~r€.d to expross

Dore cloa.rly th0 ol'i.,,:in m~ tho Baib.

cQvGrin"": til9 Vir-oqn:;. :·.ron,.

r·11~-:-·--""T,..1-....1 ltI '~~l

~') ,~~ield.

~~~ t:~~G 'til~(;(.:~::' ~-:<:'-J.~., r~.:ISC{Jl~:~i:.::

O-1):J1~~~t:O'~~3"T l·~jO(;., 19Q!~.,
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