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omr.oar .All) OJIOOJJD 1fADR 01 fBI '!'BOO! LAD DGIOI, 

YILlS ClOOIH, WISOOISII 

Carl J'r1n, h. 

G:.eo�.Nt)WAn:-g 
:57VP/e-S 

Jr_ t.lte U-eoloc1aal Laboft.tor,r of the 1f1eQeDa1n 

Geological .qd Batura]. IU.lltot'7�. loW. ad lleport.e 10.11. 

IITIIOOOCfIOI 

!he uter1al tw this report WatI pthered lIllder the d1rect1cxl of the 1fu.: 

ooiltl1l1 Geological ad .atural netol'y BarYq 1n all dtort to obtain mron.tiCill 

- ground ftW aoveaeDt ad the relat1cxl or tone pololO" to the oUaiatt7 of 

the .. terti .t eeYG'&l laketI 1n aorlheutera lI'laoons1l1. !'he probl_bad Mea 

;J'.�� •• t.o 1rhet.her tbMe lakea ftPNI_t Perohed .. tar table8 or .lw1ibe 
- . -�;� 

. 

t.beT. 15 1Il� of lab iii'li4 .. sro-s _t.rc. 

The ar .. atu4ied Uee 1n .oathern fUae OCllZlltT, lfiecGIUI1n, _ detailed 

GeolQglctU and Batura! IUstol7 But'VI at Trout Lake, lfueoneill. The geo1oa was 

aetel"lllined f'loOlll road enta, test. p1ta, &ad well cuttings. !'he teet pits were . . 

about. three t.et nae, tin teet long, and tour. tot .. 1.n t .. t deep, pera1tang 

exaainationof the lIBter1al in place. The well cuttinge were 1UIed tor aetenlin-

1Dg the nature of the deeper drlft. 

The .1t" ... t1011l1 of BOlle of tile lues were deteI'lilined under the direction 

ot the w1tar by .tudenu ot the A1'IIOUr Inlltitvte at Teebnolog ill treiaillg in 

the _er cup at Trout Lake. Other eleT&t10nll were obtained by the n1ter with 

a tal.scoplc al1dade, plane table, II.Dd engineer's rod. TM chemical B!Illly ... 



ot water aaapl .. ...... IIIiIde 11)" cbetiatol ot tb4t Lab_torT. Iat_UOll OIl ..u 

depthe am1 water .-l,rIes ... obtalJMII troa tlle SW • ., record.. leap1.. of 

.. 11 autUllsl ..,.. � .troa welb drilled duriDe the __ .ar. lllaereu. HIIpl •• 

• r Nil .. 4 tl&cW depoa1te .... eollecW aad _t ..... tor 11M, uaortaea,; 

�e ...,a:e. ot clay ore ualTsed qwmUtaU...q tor OClllteat of eale1_ 

am1 1I&p •• 1mI. fheH _ !roll tbe tul 1n the WiDegar IIOraine, the tul 1n a 

drDUn ... t ot '1'I"out Lake, !lad a 4ftp well ... t ot Cly8tal Lake. 1'he fir.t two 

1N1'8 aor-.d thl'oash a 110 _sh .onea� ... the tD1rd wu UH4 .. t�. !'be 

_t..ri.al wae dried at UJOOc., aad a tl� .,.... 1Op1e ot each was stirred tor 11 ... 

a1raIte. 1n 10 eo. of 1.1 Bel. The .oJ.uUoa. __ llfttrallsed ad tiltered, q4 

t.Q ealclua ... . pree1p1tatad AI an aDlate ad titrated dth studerd � 

at. eolUtiClll. The •• p •• 1a __ � jreoipUaW .. lI&IDell1a. ,,' ....... 
ph_te, tUtered, 19a1tad, ..ri4 'weirbed. The oaleb. aDd HgM.1a wen oalO!llaW 

.. earbonatell � per_tap. __ figured by 'ft1€ht. fh!s proclldun .. .u !Jat-

1ataetory tor the p.u"pO&' at hand. 

Helptul mUch. and 8Ug",.t101l8 were otfered by W. H. 'l'1reubofel, E. F. 

:Bean, C. Juday, and R. R. Sbroek. Ud 1n interpretation of glaei.al history __ 

kindly offered by P. T. Thwaltea. 
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The bedroek 'IBlderl71Ai .� area etwi1e4 ..... to be -U:relT ..,.atal

liM ('J.'bUl\N uit). I'u_ols .. tnpta1U ... root exClude. pract1od1T all 

tr.e .. te, uoept that held 1a Jo1ate. � ..•• ot the ll'ouU ft_ 111 w. 

region is larcelT Ua1ted to • atud;r .r the O't'er� _ouol1daW ctr1fi. 

!hie dr1fi 18 largel.,y o_poe-« or &IV and p1nk granites, p1ak rlvollw, ,abo

bro, basalt, rum, and ao� r..1IHr ""'UUf/. or :red hDCl .... , red alate, 

pad trlllft ro ..... Uoe. IlJId quart&1w II.r& prell8llt.. There i. AD 009.1 •• ' pebble 

of tmert, but ISO u..atcm. or dolcw1te ... round near the aurt'aoa. 'fhe kaowa 

..,., ..... depth or the ctr1tt, tOlHld by ".11 dr1llhg in _t1oD T, ,.41J.,lt.Tl. 

noa.da 225 t •• t. 

file 1lIdkeu...,. lIOn_ (J'1t •• ) .1a ,a ... t4eat treDd1q ridp ot 4"... .. 

�t1n\lOUlll, 1ne4lllU kaoba. � mob. aH caapoeed or -tauT. Ul ..... �o:·t.f . 

• ter1al which OOllta1aa aany 3.arge bowlders and 'Very UtUe clq. Jfuoh of the 

lIC!l'&1ne 1s baa deposit or llIterbedda4 &and and stony gravel. The upper two' SIId 

GOe-balt feet or the .. ter1al is 11gbt � in eol.or and is W1der1a!n by two 

i'eet of dark brown-pad, oxidlzed dr1tt. Belotr the son. of weathering, of whioh 

the depth 1e quite irregular, the color of the d;1tt is U,ght brown-red. Th1.lI is 

not & oalcareoull drift. 8teep-&1ded ketUee are IIUIIleTOUIi. Tn of thelle contain 

water, probably due to their COIIpIU'aU .. height IIlId th4t porosity ot the UDder

lyin, material, they are not well enough .... led to hold water above the general 

water table. The higbeet part of the 1Iuskellunge morai."le 1. the !mob GO which 

the tire tOlfer etanda. 1M. is 1847 feet above Ilea level ed two hmldre:i feet 

higher than the sand pl.a1n north of the aoraine 1lI whioh Crystal lind Weber lakes 

11e. 



!be Bowlder IICIl"&1u (1'11. ') 1. eYeD _. dleCODt1""OUa tban the 

Mukel.l-ae. t.1k. �e latter, 1t tIME to be a VPlcal reoa.Il ..... 1 --.tile 

OOIIpoMil CIh1et'lT or..... It 1e lower h elevatiOll. ad IIIIOh or it either 

1. oovered by OIl_eb or _ eroded a...,.. by water lrhlcb dralne4 troa the .. 1. ... 

ine; ice to the DOl"th. lorth!rout Creek liea in a broad nllay which egta 

through the aorahe. 

The trhepr aordD. 11 a broad, _Uzmoue ridge which extead. aCl"OU the 

Dortbena por\lon ot: tbe 00Ull tq ud 1e abont .ix aUe. DOl"tb of the Bowlder 

aora1.ne. It dittera trc.a the t1l0 tIOUthenl lIQt'aUes h that it 18 00IIp08ed 

ch1.etlT of t1ll 1!h1ch 1e brighter "" 1a color _d 00llta1a8 a _oh larpr per

c_tap ot cla7. AIiAlTail ot the t1De .. ter1al trOlll the till or this IIGl'a1ae 

which pUI .. � .. lIO ... _ •• iad.1catea that it 00IIta1Da ., •• � • .  

ad O.� 1aCO, • n1cht. Ii u pr'ObIt.ble that thie 111 .. t_1Ml _d.De of 

tbe tourth '1isoClftsin (Ilaakato) substap (Leverett lt29). It iii!,)" poltalb17 covel" 

• reoesncmal th1rd "1"000111:1 (Car,r) IIOrain. of red sandy tul ('!horaltes 1957). 

St.r1a.e on aan;r ou\croptl ot bedrock north of 1finepr hdicat. that the ice whioh 

brought the red 01.,.- till aoved S lO°-20O,. 

Ground lon1ne 

the region _lit of Trout Lake, adjo1ning'Allequaah and LitUe J'obI! lalte8 
(/' (��), 1s oOliposed or .. terlal and hall topograpb;y dlllUar to that of the lfull-

keUunge *Ad Bowlder sord.l'les. The eleYations ot the hilltops U'e uequal *Ad 

considerably �har than the IlUrrotIDd1ng out"allh plains. &Juall patches or till 

ara pre_t, though _cb of the .. terial 111 partia1l;y washed. The till, like 

that 1n the lIOraUa, ill 1_ 1n 01&7 COIltent and is light brown-red 111 oolor. 

A large ellker trand1ng I soot extends traa AUeqw.1Ib Creek, IUNO' Trout Lake, tor 
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a dutaaq or about a 1I1le. 

Pm"· fa' u\ , �f�' 
. � poup of dlw' 'na l1aJ to the " .. t IIDd �It or f1"out Lake. A The .. 

bUl. riM � abo ... the � of the out/n.eh p�. ed ban t.be1r l.ODg nee 

tr:�1"" about SHOW. • large :r0lld _telU.&l pit in • t!rul1ll, '!l,Jl� 51, 

" .. t or Trout Lake, ibowll the _terial. to � VZlstratified ea _eaoTted drltt. 

The .... tbenId __ u Uke that of the t.Ul 111 the lIOra1Me. .any of the rounded ;' . 
• toruIa r# the COU'.-erained 1peou£ rockl are .0 weathered that tbq ean be 

IIlllilT on.bled bT baud. Qlacial.tr1ae are exoeUanu, pr ••• ned 011 tbe large 

txmldft'a.Aaal.,yB13 of the t1ll. _tedal which paNelS tbroup a 150 Dah aore8ll 

�lc8tee tbat 1t coaWae 6.� eacqi aIII\ i?". -.coo.. '" ws.pt, 0GlT ellghtlT 

�� .. � 111 tb UU or tlae,·fthp.r lIOrahle. Color aad calcar80lJtl COIItcmt 'ftC-'_i�--'. , . '- ;-- ' " " ' . . . ;. 
B!6' �t ..... is .l.!B1Wt'er'��' bfttwMIl the We dr:1tta. 0Al;y au -Vi-

• • 
'''" - .  -,' ' ::--, �-. < ,'-" -:-

1IONl1IIe. Thi. u _ a bfiar··itk l� ill section �4, t.te.,lI.?!:. and traGds about 

S SOo •• (fbwaltes 1929). 

A un1que leature or the dl"Ulll.1n obeerved is a weU det1ned cleavage COD

_tric to its eurlao.. '!'he layerE !'.N! one-s1xt.e nth to Olle-eighth iBeb in thick

nellll. '!'he oleavage aurl'acell CurT. up over and dotrn under tl:Ie pebbles I)l'Id bowlders. 

AU observed II&terW belOli the active .one of'1I'oatber1n« ehOl!'S thie peead'O--'bec1ding. 

'the till ill ex� hard pecked, Btan<i8 in 'Vertical lacell, and 111 eaailT .. pa

rated into thin layerll along theft Cleavage 5urfaces. Alden (1905) has descrlbed 

this feature in till of dnmunll in l'loutbern WisconSin. lany 0/ the pebbles qd 

bowlders in the till, are eoated nth !ron oxide which giTeS thea a dull blue-grey 

wb-Getallic luster. ruB coatiDi 18 not present on pebbles in the out.wash. 



!becr-ter part of the ... taoe 1lAterl.al eouth of the maeSU" aonw 

1. watel'-sorted, .trat.1fUd .1HIDd .w. gravel.. Thill _ter1al otter • •  111 ..... _ 

at �to cr-d ate' IlOYIQlnt., It. to:llllll eoutbwH\1Ivd Jlophlg pleS ... 

ot �.levat1_ Which 'IIV • .  cWot.rJ:1ned l!r the .dra1ne.p CIIltl..te aft1labl. 

at the t.1ae of ttl> a.poe1UOII, and the -Jod� ot the lake. lie 1a 4epreal1ou 

11:1 th1� wtneh. l'be pla'" �blt eroaiona.l ud loe _tact terraces. The 

tOrMr are wall "e .. loped ucma L1tUe Trout. JU,Yel', 10. _tact terneea border 

StephensCll Creek. n .. b1ghest plaha, aga1net the flOUth edge ot the Jhakell.unp 

."ra1.n', Ues .t en elev&tiOll of about 1100 teet. J. s1Jd1ar higb plaln, bordued 

by iCII contact t9rraoea 011 the IlOUtil., Ue. north of i'Nvt. Lake. A lower plain, 

about leSS .t .. t 1ft .1_Uoc. utie04 . .... t.-we.t �u.t Ilfilrtb of the b.ke})-", 

aora1De. A tb1J'd plal.a. at abollt. 1620 t.et, 1JW"1ClllDda '!'rout Lake cd .xt«ui. 

_tward alaDc L1ttJ.. '.!'rout BiYel'. 

IDtormation on deep drift depocita lIU obtained tl'OIIl fiU dr1Uua and 

from exAIlII1.n&UOII of • few _ples trOll well& drllied during the _er. The de

aeriptiOll of' W lII\.tt.riti 11 civen halO'll' in tabular fora. The nUs are lOllett,d 

Well 10. fil 

East end ot Cry.tal. Lak.. n ..... ticm 1650 teet" Ii re.t above 
water table 

Y"UO'II' hDd 
101nforaatlcm 
LCla1n&t.ed, I'Ubbery, ce.loe.:reowJ, gray cley 
Gre.r eaDd with thin luU.n •• of gr&7 01111' 
Gray., .andy gram 
Coarae, well _shed, grq gravel, plenUM 

nter� 

'l'hicknef:. 
(.t.et) 

!O 
IiO 

8 
., 
., 

Ii 

Depth 
(teet) 

0-150 
so- 80 
ao- se 
88- .. 
&5-1Of 

102-101 



Quatd.tatt". .. �11. or tIae clq b-_ rue..u. _.11 it to _taJa 

11." CaCO. aa4 t •• fIaCO." the .. peroentap. _trdt. aipSttoutq with 

tale olqAJ fill .. up,pR fr1nI. .2'he aud ud graTat lMtloIr the elI\r _tab a 

.. h1cher pereea ... of Ur»-colO1'IiII, �ffr'PO .... fI1aa a1aeral.iI tbu 40 •• tU 

eurtao. _t.r1Al. 'l'b1a gr...,sram wc oonta1!l. pelm1N of dolce1te, wbare

.. __ 1I'U tOlmd b tbe tlppltl' dr1tt,; 

.. � Cr;rnal aDd Iklllkatl.1mp Lake.. Ilftatlotl 16110 ten, 
J teet ah<w . .. tar tabho. 

,.,Uh. t 
, 

Depth 
(tNt) 

t8 

Jut IIOUth of � Creek atang tbe ... :01 'trout Lab. 
IleftUOll 1m r .. t, f tHt aboft ... table. 

DuoripU.OII 

Yallow. P'II"'ll¥ eaa4 
POQ1'l,Jr sorted, Tallow to brown 1IaDd, aUt 

and gra:f'el 
Or..." u.ndT gram, � .. tel' IUpply 

Ilepth 
(t •• t) 

0-10 

10- IS 
IS- co 

1'1:18 gray, Nnd;r &ram conta1!l1l oclluiOllU pebble. of dolce1ta and 11 . 

c._polled of • h1&'bu perc_tap of tM'rcHII&s;n.ell1&Jl .meralll tban 1e th. Tellow. 

Hl1d IU:Id p' .... el a.bcw. it. 

,.ll '0, , 
IMr TrOllt Lake .bore Itt LabQ1'etor;r. 1O..,..uOII1 1620 teet, S 

teet abo,.. 'Inter tabl •• 

DelJcr1.pUt.m 

� to ;yellow .1U:Id IU:Id gr .... el 
G:N,y, NJ:l.l.iT gram 

-7-

Depth 
(tMt) 

0- 55 
56- rtf 



"11 '0. 2 

o.-S,pth .u. IIOl'tb of 8tepben8011 Creek alODi ahore ot 
I.roU LeU, IleYaU. 1820 t.et, 8 tNt abon __ table. 

le..rlpUoc 

ar- '- 7alloIr IJIII4 
.....,' ... broe tUl 
.. �, eoan . ...... 1 

I'" 10. 1 

Depth 
(teet) 

G-SI 
.... .,. 
'15-86 " 

Po1at CalIpelte, aboat 100 t •• t frGa !'.rout Lab ehore. BleTa
"011 l.MO teet, 25 teet &boYe water tabl •• 

le.crlpt1oo 

10 iIltonatiOl1 
1IIIbbery, rra7 clq 
Coal'IItI, 1I&ter-bear1!Ic craTel 

leptb 
(teet) 

0-200 . 
200- t 

t -221 

%1l all ot the 1'8CIOl'dII ot thee. deep .. 11. 1t 1e aoteb1e tba t enftl 

"poIlte aderl1 •• ither olq, tul, or outwaah of Ii ditt_t character. '!bit 

4Hp dr1tt 1e ptq 1Il eolor, GOIlta1u pebbles of dol_ita, aaa 111 II_POSed of 

IIOI'e balJlo J'OOt than 1e the nrfaoe dr1f't. It wUl be IIhGIII1 that the character 

ot \be .. tar oClll1nC boa tile eS •• per &orison!! renect. the cbll:lged ccllpc2it1oa 

of the .. ter1al.. 

later1al. .Ar0!m4 Weber and Crntal Lake , .. in. 

Weber aad er,r.tal lakes 11e in a nat, II8IId7 plain north ot the 1Iuakel-

1U11p lI01"&1n.. (1"1g.')!he uter1.al of this plain 18 prinei� Il&!ld eneS 

eUt which .bowIs fair sorting. The lootlti(>IlS of test pits dug srOUDd Weber Lake 

are .h01l!l ill 71iure 1. The urOWli indicate the direction ot dlp of the str8-

titled 1I&Ilde. The lower bed.e dip at 8Jl engle ot sao to 5SO and theee are over

lain by nearly horbontal.ly stratified sands. (J'ig. 2)110 etratitieation iB 

ob.ern.bl. 1Il the weathere<! SOI1e extending dow:nmrd tor two and one-halt to 

three end cme-hal!' te et froq the eurface, probably due to diBturbmce by roota 

and cheaieal alteration. !he top two to three inches ot the material gradee 

troa black, tllrough gray to brown. The rf!llainder of' the weathered zone ill dark 

browa in eolor &lid eont.raeta with the light yellow unaltered send. below. Bright 
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,..uow u4 ....... 1JTeplar band& of 11'01!1 c_traUOI!1 .zoe pre_eat at or Jut 

a"" ___ t.er tabla, tOlOl' \0 eight het 1Iel.ew tile 181'/"_. !'alit pi te eNWd 

Cryftal Lake 1'eYMl. tile .... \rpe or .... w1a1 aa4 IItruCture. BeWeea the .. 

lUuthe eanclll 41p \owar4 -.1' Lake. 

bo taat W .. ... 84. with the ... or II ..u ... tac uel hall.- ..... 

the wen __ of er.rIlW t.ake in �bout tour teet of .. w. !he depth of ih. 

hol .. ... tro. .... to tin teet. 'either clq aor craftl wa. tound, but GDl.T 

FA7 to ,..ucnr AM oocte1n1zl4 nall qlWlUUe. or orpa1e utter. fhill .... 

to be leached beach Pad derlYed trom the ahorH bT -.loa during perloda of 

.bip water. 'Uth the apparatu. anllable it .. s )Sot po.lI1ble to go deeper. 

It ta po.dble that thlll ,region fill a large lake which received .elt 

.. ter trf1IIl. blook.I or ice to the nonh, lIOuth, aa4 ... t. • Fe.ent bu1nll __ 
� j 

preMM'ed � ata",.nt ...... 01 10e. � froII the lake was toward the � . � -

.&Z'eIUad the II01lthern .we of the huge ice JIIlIIII R10h aat tbal haft ocaap1e4 

the n-out Lake baIIin. 1' .... oh as the """"inc or the 88DiS. arOlIDd Cryr.al == 

Weber lake. is apparently undhturbed it 18 __ .ted that (lac1u drainap coo-

tinu.d a abort U.e alter the ice blocks in the bIo..ins had lIIelted, thus eaueiDg 

partial till bT .Ud.. fbis would aocount for absence of tUl !lear the eurface, 

a'beence of a till seal around the aid .. of the basins, and absence of llllte claTs. 

SWamary 
8tud:;r 01 the _ter1al. in .. 11 cuttinp, test pits, and road cuts indi

oates that three t.vpe. ot drift oTtilrl1e the crystAll1ne bedrock ot this rec1oa. 

ft. d.ep drift 1a crq in oolor end cont.e.tn. • high percentage of dltrIc-colored 

ainerall. III it are pebhle. 01 fIZ'D:]' dolcaite and depos1ts lit gray, CfIlcareous 

olq. fhill drift 1& tound onl,. in deep n1l8 and i. IlOt Jmown to be at the IIIIl'

tace 8IIy'1Ihere in the area. It 1. poBdbly of f .. ....u. ap or older. 

A second type ot drU"t is brown·-red in color. "CcmtaUlI nry Uttle 

olq. !'he percentap ot dark-oolored Jllinerue is aaU and dolorai te SeeIl8 to 

be absent. fte tine aterial pAIIl!ing 6. 150 tesh IIllreetl ill low in ear'ocml>tes. 

-g.. 



l1'ca tIhe WorM"!. ·a","·ble it appeal'll that 1. ib1cm .. a 1a extr..q nrla'bl.e. 

!hia 4rl.tt ooour. at the ... t_ anth ot \he Wtae&ar aara1ae. It 11 proba'b1y. or 

.0u7 .... 
.. th1:td \Tpe of drift OGGta1na • h!# .Iro .... of c1.aT and 1a br1F' 

red 1a oolGr. Caloar,'" o.Mlt 11 low •.. ·Ibia Vlt\ 11 pre,at at the .iace 

1a and northward r- tbe tiaepr aol'aiaa. t\ 1a pro'babl¥ ot earlT llaatato 

.... (LeY«Ntt lUI). 

�.!be ev14enoa 1a tIIIttio1eat, • witW ta.l.II, to ccmclude that th ... . 

dritte reprenat tbHe aepe.ftte a.d'vIIQcea of -'Hie] ice, the nret u;r ban e.. 

tJooa aarq ... t, and the 1IoieooacI ad .ad _ troa the ftOl'th4taet and the aorta-

" :':- . '_�; �:'/ : �:_:;j '_ , _ -" , c  _ _ _ ' _ _ _ . _ , .  . 
1IMl..e4 _·UU OJ' ca.. .... ... ....,.a ... .,""" with ..u (!lUIIItlU.a of .u.t 

u4 q, .. pmd.\., '''MO. r ,t or ater. 

Supl .. of __ taiLwa.boa lakes, ..u., and pita 1I'8l"e analyBeO. at the 

aur'''1 LaboZ'a.,. at!Nltt LaJte �t the .  mer. !belle analy ... indIcate 

the parte per aUl1cra or boImd carbon dIoxIde, calclU1l1, magneSlllll, iraD, and 

am_ 41ox1de whlch are in eolutlon in the water. J'1gure 6 shows the loca

tion. troa wh1ch thee. _tar _p18. were taken, the figures rePl'.,a.mt the parte 

.,-r a1U1811 of oalo. plu ..... el_. 

&ll the lake. in the area are claaa1t1ed .. 80ft, n. tar bodies. The bog 
laItea 

JwI:I1cb are laolated trGa �, r"Bardlea. of elevation, are by far the tofteet, 

aad tbe1r _tva e.r. �t &IS pure •• thouJh dlet1lled. !be ... page l.akea-Cry-

.tal, Loac. Geoen., hber, Jluth, LIttle .Tohn, .Tr., IIIld Jlueke11u:nge--fora a aecODd 

p""p with al1&ht.ly ___ alnera.l .. tter in solution. The drainage lalrea-Allequaab, 

Little lola, lean, aad !:raGt--han the greate.t quantity or dlel'lolye(\ Ilineralll 



aad tom .. \b1r4 P'CMIp. (fable 1). 

!Q bo, lalIea are alaoat to� Haled !rom \he 8Ur'l'OtI""'.' vou4 wa • 

• aceuaulaW 0I'pIl1c .. ttv on tbe1J' aidea ad bot... tbq recei .... .. ...u 

MOUtlt of J'\IIl ott aDd prSc1p1t&tiClll iD tbe tom ot rain ad IIDOW. '1'h1uI bat 

UtUe aiDeral adtel!' " broacht into tMa. !he a}oundUllt O1"gan1c aatt41' &r".... 

1111 ill .... 1aku 1Ift4oubtedl.y usea IOU .r .. t ..pplled aa.d locka it lIP � tile 

"ttea 4epOa1ta. 

!he lelteew1th neither inlets nor ouUeta, 'but which are DOt yet .ealed 

b.rlll'ganic uttar. appa.rentJ.t i!liceiY. and deliver _tar t.brough their bum. !be , 
rate or exteat or nOlI' can �ot 'be deteraiAed. and that 110 taltea place 18 � 

b,ypothetical. lIUrtber tn1.daac. reate in watel:- table aDd lake el.e ... &Uons. At 

U:r ratet tbo3fi .. W5 are, in general, hani41' then \be bog lake •• 

!he � lake. are' notably b&rdw than the other types of lall:... It 
, __ .. AL>,,_-�:, . ,: 

·1Idt be 1J1tfiolH tPt these lakes receive. pleaUM supply ot _ter by ..... , 

,.. ch I.e 80M of th4III 40 not have w.ta. Ttlt th-.r aupplT __ tanto outlet 

Cbela1cal anal¥a.s of different type. ot lake _t41's. 'the resul t.s are 

stated in a11U,g:raae per 11ter of water. 

Bound cot Ca 8102 
Bog Lake. 

10. 1 5.00 l.oo 0.60 0.00 l.OO l.60 
10. 2 15.00 0.80 0.10 0.18 2.00 0.110 
10. IS 1.50 0.44 0.50 0.06 0.50 0.74 
10. , 1.S5 0.«> tr 0.0. 0.155 0.80 

Seepage Wkes 
Crystal 1.50 1.08 0.60 O.OS 0.20 1.68 
Loa& 1.50 0.76 l.74 0.05 0.155 2.116 
Geneva 1.15 0.68 0.50 0.&0 0.20 1.18 
W.ber 2.25 1.07 0.68 0.20 l.65 
Buth 1.00 0.28 0.50 0.50 0.24 0.18 
Littl. 101m, Ir. 1.50 0.60 0.08 O.SO 
.alcellmp 9.90 5.72 -

Drdna.,e Lak •• 
Ali«!uuh 20.76 12.U 4.00 0.!2 5.20 16.24 
L1tUe John 17.80 14.00 4.00 0.25 15.00 18.00 
Jfann 25.8;) 14.60 5.09 0.1' 7.50 19.69 
Trout 18.50 10.90 6.70 



• fI'OIBId _tar at .. _tel" tabl. 111 relaW to Dea:rbr lake _ten 1a 

aiDtJral oootat. Cryatal'Lake hu 1.7 part. par 1I1ll1all of calolU11 plu ... -

"''''.11_111 it. _w. !he crouad _ter at . ... , _ ot the laD ooata1u , 
",:;],",-,--�:-,::,;;;;,et:'-"-'" ._-,", -" '  - ,--

, 
I.S parte. Iupl •• of ground _ter U'GU11111f.ber Lake eClllltain 1.2, 2.1. Iii. 

2.2. 2.2, l.t, 1.1, $.8 parta, aDd the lak. OOIlta1J:la 1.T parte. !'1prea t_ 

UtU. ZohD Lake are 18.0 tor the lake u4 21.1 II¥l' the gZ'O\lad. _tel' 1I.t. the 

� __ ftZ'ie8 trOll 8.1 to 16.', !he t1gure tor IIam1 Creek 1. 20.8 aad 

�or the grouod _tel' llaarby 20.0. (n,ur. 6). 

7:roa the figures quoted abon it 1. appareat that the jp'OllDd _ter U 

,'.Uar to the adJuent lake _tel'S, with • exoeptioa et the bog lakea wb1eb 

., 

au ill • apee1al 0&tet0:7. !h1a s".UarLt;r RcgNta that there 18 iIlte:robaqe 

or lake aDd. nhlRU'taee _tel", ..,.en thoaP tbere 112'8 ao n8ihle aurrace 1zlle� 

IJI' OIlUato. .. lIllY OOIlClude, thaD, that the lakea do Dot lie in Haled :��. 
Well1faier 

f:rOII well.B. !he depth or only a aall perc8Dtage of the .eUs 18 1m01lll. the .. 

are ch1.n,y the ..u. which have been drUled with1D the past few year.. Ia 

ell lalown caM8 the shallow .. lls are Dotably .otter than the nearby dMP well •• 
,�, 

.tt the ea8t ad or Cryetal Lake .. wry Pall .. well ta:f;w 1.tI part8 of calc1. 

plus lIagrles1_ per 1I1ll1on, whUe ... . ell rlth 81 depth of 10'1 feet, rlth1a SO 

f .. t of W. eballow nU, bas water which contain. 15.6 pertll. A 8t.ilarq 

� deep well at the Dl¥l'th eel ot the lake te8t11 14.8 parts. 

Orl the .outhwellt shore of !rout Lake 11 flh-Vow weU .... deepened duriDC 

the 8-.r' trOll 22 to 140 teet. fhll hardDeu ot the .ater iIlcraued !roll l!.l 

to P!1.6 parts of calclum plulS magnesiUli. !he wells at Rocky Reef on the l!louth

east ehore ot trout Lake are peculiarly hard, eVB though they are sballow. 

-12-



;: ;f' 
'lh1II ...,..poa.1bly be due to surtaoe OODtaalnation lIT _ge. 1Da_oh .. wall. 

Of.s.u8l' depth _arlIT are _ch ItOtter. AW toot well 01'1 the Poiat be __ .. "'" 
the Hl'th cd IIOUth po%'tioIuI ot froa\ Lake OOIlt.aiu t2.0 parte ot Caloi_ pl. .. 

..... ata p.!"-nuoa. 1'h11 18 the hard.t _tar kn_ 1a the J'esiOl'h 

;j1� wells 'ft:l7 in hardaH. at the __ depth troa place to pl.aoe. 

131 mrylaiowa ... the bardna.,. inOJ'tI88e' with depth, dlaoouattng poaJdbla � 

taos oontaJainaUoa. !b. eol.veat action of _tar meraasea with depth, but the 

�. hcraaae 111 hardne.. in the well ... t.IiIIIf ,Ja the ragiOl1 _ot be tlnu! .� : ", . - ��" ._;" 
"l.iDed. Brlclenoe i.D41odn that it il aue to aterial which ooBt.alu aore . , . , 
H •• tone OJ' clolOlllUe thaD does the surfaoe dJ'itt. thia 1I1oreaft il expl1cAbla� 

.oalcare_ drUt of d1tferent age and orl.g1n 1m4erllea the wrtaoe deposite. 

!be �U .... p !IC!l'&!ne fo!'l!lS the dn1Dap atYida betwaan the IaIlitowUh 
9,' 

tim to the Dorih aDd the lfihons1l1 RiYel" to the _tho (�7*',YI)1It f.: appar-

eat trOll the IHp that thlil"e 18 a l'e€G1t'.I' deere .... in ele'91l.tiO!1 or the lakee trOll 

the d1'rlde nort.lnJard aDd .. atward. It a&au probable that Trout Lake reoebea 

clra1nage trQlll the lOuth, eaat, and north by both l"IIIlotf" and seepage. 'lbe lak&. 

are thul conneoted and .fora parts of II sloping _ter bod7 who.e nOlI i. retarded 

and regulated by the nature of the lIllI"ficial depoll1t.&, which in this region are , 
chien,. aand and &ravel with varying I!IIBll quantities of aUt.' Bog lake. #'1. ad 

. 
il!k .5� 

. 
" are aeveral teet higher thaD would be expeoted. (PlF'! "II) !he .. lakes are 

_ll and 11e in basinl! lined with many teet of organio utter which servee to 

Dearly llNl t�. TIm. they do not drop &II rapidly ae the _ter table during the 

cfry .... 011 � the Tear when the utter is being lowered by e .. page and plant lite. 

lI.eadingll taken early 111 the eFing and late in the aut_ would .ore olearly 

reTeal the relatioc bet_on the bog lakes and the wate!' table. 

-u-
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"ter talel, 

J'1pre IS alIowa both .. tar table _lake el_Uou. � CUZ'1JGl"1 .tudy et 

tile .. .te .. UoD • •  trlkingly br1Dp out the relation be._ the two. It 18 __ 

tbatthe __ ta)l.e 1Ilope. Il'cduall.7 lie... two lalcea or ditteJ'tIDt eleftU_. 
, 

1Dd1oaUq 4n1nap trca one to the other. (ft,. J) It 18 eleo IIOU_)l.e tha\ 

althouah the watar table 18 lower than a lab eo _ .We, ;yet It 1. hi8her tbq 

the lalce 011 110M one or the other s1dell. ftgure 1 Ulutrat.el!l relat1 .... Hll41ap 

''tIiDD 8II1'1yud late 1n the __ 81' arouad Weber Lake. In...,ary case the rea41nJ' 
¥ 

or the .. ter table .1te in early luly _s Maher tb.u that tak_ at the end ot 

jqullt. file tlar17 J'Nding ahOlfed the .. tar table to be hlgher at the .. at eJii:! of 

the lake. In late Augut. ho1fenr, all """1118$ pawed the .. tar table to be 

below lab level. !be lake 'PII ra1aed 11, ra1D._ d.1Ir1D,c the last two _te 11'1 AUCUat. 

,All of th1e .. tar _a probably aba0rbe4 by the 4rT eude IU'OlIDd. tJae lake bet •• 

J'MObSna tile .. tar table. !hua the .tfect ".. Ilotloeabl. lID the lake le.,el whil. 

'file foregoing evidence from elevatione of ... ter table arollDd the lake. 

atudied leads us to the conclusion that the buillll ill which they Ue IIl"II not 

the ground _tel' of the region. 

COIICLUSloBS 

!he region under conBideraticm hal; been fcr.md to ba me ot �tie1al 

stm3T, �, non-calcareous drift. 'l'hb drift contains litU.. clay. A J.0'E8r, 

oalcareoue drift ot d1.tterent age and origin b a01lll to underlie this at Yal'TinB 

d.epthe. It oontain. lenll8a of uleareoul! clay, .and, and graTel. 

Upper ground fiter ie notably sott, but there ill an increalls in hardne.s 

with incrMS£> in depth. undoubtedly due chieny to tM eharact.,r ot tile 101;er 

d.ritt. The Aardne.8 of the lake "terca inereue8 relatively to their distanoe. 

awq from tba diTide, since the ground water auet paIlS through greater qusnt1t1e. 



: ' 
0U'e0U dr1tt 11811 tdahar tb&Il lake level uder tile aOZ'll1Ae to tile HDtIl. 

� NC,pap 11M cIra1Dage lakell 1a the rq1on, el thoop 1a l_tcmaed \ ... 

• tUell, U'8 !lOt eeale4 '" tU1 and do !lOt "Fetl8Dt perched .ter t&J>lell. 

!be oalT evidence or l1li7 .-l fl'0II grOUDd .tera 11e. 11\ the arpllic .. tter .... iob 

UDell the basins 6f tile bog laIt... Brldace polnta to excbeDge of' le.ke aa4 

CJ'OIIBd water, IIl1£ht 11\ the ca.se of' Hepage lake. aDd pTOIlounoed 10 the dr&1D� 

lakes. !he water table does aot. deltc_d awq trOll the diY1de at It mUto:ra 

\reat or tile lut 1,,... Por II better aderIItepdiag or the oharaeter of the ,,c:. e 

_� it 1a WCPllted that the 1lWIIber, ap, aad .CIl'1g1n ot the d11'fe1"81:lt dr1fta 

be .tlld!ed, 112 CO!lJunctie lfith their Utboloc1cel. _position. Tracillg ot IlOI:'

dne. 11M l_tion of � OIlt.cropti 1n the neighbor1l\g territory ..,. a1d 1zI 

reTealiDg direction ot IIOV8IIIent of glac1al ice. Arrangeafllltll ehould be .. de with 

_U dr1ll.V. to lI.cure samples taken at fiTe toot 1atel'Talc f'.rooa all new welle. 

DetB.Ued anal"vsis of' aeehAn1eal and mIneralogical eOllpoBi tion of these 1lUP!.1I 

Il1ght reveal. the exact aouree of the Aineralll in lIOlution in the W$ters, a8 ..u. 

.. aid in deciphering glacial history. 

In the /lltud;y of ground ntsr mov .. ent it is /!Illggeated that obfserntion 

wells be estabUshed around several or the lakes, exteDd1ag below the _ter table 

aDd so constructed that lMuurelllents of elevation ean be IUdll frequently throughout 

the year. (kuga/! should be ute-bUshed on .oma of the lUlla and frequent checks 

&de on changes of level. Precipitation data _ be correlated with the .. H

eulta. Dyes or chemical solutions may be introduced into the ground in an atteapt 

to gain posit1n evidenCe or 1II0Y8lIIent. '!'his u.v be found err.ouve particul8l'ly 

whare the slope of the water table is greatest and movement ie at its aaximwI. 



." .... - "'''" 

, hrtur � 011 the problelll of lake basD 1Ieal n 1uggeated. h .. ilaeb 

as the aatari.al t1IrrO'IIadblg the lakes eoataiu no eT1daH of lIllY •• al it 1s 

ftlgestedthat canM ualTs1s be lUde of aatar1al takea trOll t est holes iato 

their bottcae in an ettort to locate tlIe p"*tioa of the till lrilich Vopped t:na. 

the aeltblg ice blocks .blah foraed thea. !his s� aboW.d iDel.llde analysi. 

and deteraiJ:lation ofthic1mesa ot orgmic utter IIJld �tII in the deeper pe1"tII 

of the lake basins. 
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Legends for J'1ggr!. 

rig. 1. Location of test pits around Weber Laice indicating relatice be-

tween lake l evel ud ground water table. !'he arrows indicate the direction or the 

dip of stratitied sands in the test pi til. figures st the lett of the arrows ia-

dicate the water table leyel relative to the lake level on August. Sl, 1956. 

fig. 2. Composite diagram UlustratiAg IIB.terlal and structure of deposit s  

surroundiAg Weber and Oryetal, l.akes. The letter A represents sand blackened 

with organiC utter, B unstratified, light-gray, leached sandJ C unstratified 

tine- to coarae-grained, dark brown sand containing nUlllBrOUS pebbles} D fine-

to COlU'se-grained, light yell01l eand containing pebble beds, well defined strati

tication lI'lth topeet onrlying toreeet bedsJ E zone of iron concentration, banded, 

aottled, bright rusty-yellow sand, partially c_entad, ., laminated, fine- to 

coarse-grained, unc811lented, pale yellow sand, 0 foreset beds, fine-· to coarse-

grained, l.1ght yell01l sand without pebblee, well defined strati1'ication, T top-

/let beds, 'If water table. 



P.lI-!. ':D1ap'au Ul.WItra� tU i.rl'eg1Ilar drop  of the water ta14e 1.

�._ lakes. J)oul'Itpn.eut elevaUoa Of _� �bltl l:a W1. pita • 

. - .- . 

>,1nt. 

'1'11. 6. " ate tabl. elevatiou l:a teat. piu eM lake el.evatlou. 

J'1c. I. Calc1_ aad ..,-.1_ oontent of _ter. from All., te.t piu, 
'i"t::r .. the IlU'raoe of the lakes. 
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