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The material for this report wus pw mnder the dlrecticn of the ¥is-
conein Geological and Natural History Survey in an effort to obtaln informatiom

ca ground water Bovesent and the rolauoa of the geology to the chenfstry of

| the watere of unnl lakes fn northeastera ¥iscoaein. The problem had been
iju.‘.m Y ummaaurmmtmhodum t&b}.u wabthn-

;hiakrﬁhaaothksﬁmﬁm.
The ares studied 1les in southern Vilas County, ¥iscomsin, and detaiied

work wag limited to the wnthm Balf of T.4i¥.,R.7E. The field work was done
during July and August of 1936 neer the Limnological Leborstory of the Wisconedn
Geologlcal and Ratural History Burvey at ‘rroizt Leke, ¥icconsin. The geology was

deternined from roed cuts, test piis, end well cuttings. The test piis were

aboot three feet wide, five fe-t long, and four to twelve feet deep, permitiing
exszination of the materiel in place. The well cuttings were nsed for determin-
ing the nature of the decper drift.

The elevations of scme of the lskes were determined under the directiom
of the writer by students of the Armour Institute of Technology in Wwrainming in
the summer camp at Trout Lake., Other elevations were obtained by the writer with

a tslescopic alidade, plane table, end engineerts rod, The chemical znalyses



of water samples were sads by cheaists of the Laboratory. Information oo well
Gepthe and mater adnes m obtained from the Survey records, Samples of
woll cuttinga were $akes from wells drilled during the summer, Numercus samples
© of s0il and glscial deposits were sollected sad exsained for sise, asscrtment,
| axd presenocs of caloarecus material,

Three samples Of clay were analysed Guantitatively for comtent of esleium
and magnesinm. Theso came from the t1l1 in the Winegar morsine, the till im a
drumlin west of Trout Lake, and a deep well east of Crystal Leke, The first two
were scresned through a 150 mesh screes, snd the third was used ss found, The
saterizl wee dried at 100°C., and a five gras sample of each wes stirred for five
mimutes in 80 cc. of 11l ECl. The szolutions were nsutralised and filtered, and
the calcius was precipitetsd as an sxalste and titrated with stanfard m
ate solution. The u;nnin m ﬁa&a peecipitated as magnesiun smmonius phsn—
 phate, filtered, zgm..a, and -xxh-a The caloium and sagnesiun vere calculated
as earbogates and pgrrmt.;gea vm tggrcd by weizht. This procedure wesas §at-
iefactory for the purpose at hnn-&

Helpful eriticism and sugrestions were offersd by W. H. Twenhofel, K. F,
Bean, C. Judey, snd R. R. Shrock. 414 in interpretation of glacial history wmas
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GROLOGY OF THE AREA

The bedrook underlying tho ares studied cesms %o be satirely crystal-
line (Timaites 1989). Inasmnch as erysmline rock excludes practieslly a1
tr»vaur, sxsept msmmn:mu, usmdyorthepomdnws.n this
region 48 largely limited to a stody of the overlying uncooselidated Arift.

Tuis drift fe largely composed of gray and pink granites, piak rhyolite, gab-
bro, baselt, gesiss, and schist, I‘aser muuas of red sandstame, red lhto,
red iron forsation, and qnartsito are presant, There iz an oeeuienxl pebbtle
of chert, but no limesione aor dolomite waz found pear the mrm The known
axxizus depth of the drift, found by nll érmiag in eection 7 ‘2.41!..&.?!.

.mceda 223 feot.

!'bolumnmpmm {m‘ G)Qmmmotmmmdm

mzterial which conteirs seny hrge borlders and very litile clay. Much of thc
moreine is kame deposit of interdbedded gand snd stony gravel. The upper tvo aad
one-half feet of the materisl i1s 1ight ten in color snd is underlain by two
feet of derk brown-red, oxidiszed drift. Below the scne of weathering, of which
the depth is quiie irregular, the color of the dfift is 1ight brown-red. This is
not a calcareous drift., E&tecp-sided kettles are mumergus. Few of these contain
water, probably due to their comparative hsight snd the porosity of the under-
lying material; they are not well snough sesled to hold water above the general
water table, The highest part of the Huskellunge morzine is the kmob on ®hich
the fire tower stands. This 1s 1847 feet above sea level and two hundred feet
higher than the sand plain north of the moraine in vhich Cryestal and Weber lakes

1ie.




The Bowlder sorxine (Fig. 4) ia even more discontimmous than the
Muskellunge. Like the latter, it seems to be a typical recessiomal saraine
composed chiefly of kamss, It is lewer in elevation, and much of it eltter
is ow by cutweeh or #as @odsd awvay by water which drained from the melt-
ing ice to the morth. Kaorth Tromt Crock 1liez fn a broad velley which cuts
through the aoraine,

The ¥inegar moreine ir a broad, contizucns ridge shich extends across the
northern portion of the county amd is about zixr miles north ef ths Bowlder
soraine., It differs from the two southern moraines 3in thet 1t i3 oamposed
chiefly of t111 which is brighter red in color and contains a much larger per-
centage of clay, Analyels of the {ine saterisl from the m;;:m-mnm
which passes throngh & 150 ash peress indicates that it ooutains 7.48% GaCOy
and 0.51% MgCOg by wedght. Tt is prodable that this 1s a termisel moraine of
ths fourth Wisoomein {Hank=to) snﬁstags {Levarstt 1829). It say possibly cover
s recesgionel third Wiecomsin {Cary) moraine of red sandy t111 (Thweites 1937),
Striee on many ouilcrops of bedrock norih of Winegar indicate that the ice whioh
brought the red cley till moved 5 10°-20%%,

Q ound Boraine

The region east of Trout Leke, adfoining Allmash and Little John lekes

¢

(ﬂezl) s 18 occmposed of saterial and hes topography similar to that of the ¥us-
kellunge an< Bowlder morsines, The slsvations of the hilltops are unequal and
considerably higher than the surrounding outwash plsins, 8uell patches of till
are present, though much of the meterial is partislly washed. The till, like
that in the moraire, 16 low in clay ccntent and 1s light browm-red in color,

A large esker trending X S0°E extends from Allequash Creek, mesr Trout Lake, for



a distance of adout a mile.

prmlsas i)

A pap ot druslins un to the west ead narthnst of ?raat hh.A!'hon
tronding about & 55%, 4 hrgo rosd satetisl pit in a t!:ulin‘_‘ng!!.‘i_gm n_,
vest of Trout Lake, sbowz the material to be unstretified end unassorted drift.
The weathered sobe is likme that of the till in the moraines. Nany of the rounded
QW; of the coarser-grained ignecut rocks sre so weathared that they can be
e28ily crumbled by band., Olacial strise are excellently preserved on the large
bo_u;darn. Anslyeis of the flne matsrial which passes through a 150 :o#h soresn
indlestes that 1t contains 6,50 CaC0y and 0.47% NgOOy by weight, enly mlightly
:_la " thtnin ﬁ\i tﬂlotthc!’&nmrmaine. color@d calcarecus mtmt;ug-
' 'an between the tso drifts, Only one stri-

atinn Mimt&n; ddrestion ci‘ !.# sgvement has been found south of the Wineger
soraine. This is on a bed ak ledge ir section 84, T.48N.,R.7E. and tremds abest
& 50°%. (Thwaites 1828).

A unique feature of the drumlin observed {& a well defiped cleavege con-
centric to its surface. The layers sre one-sixte nth to one-eighth inch in thick-
ness. The clexvsge surfaces curve up over and dovn under the pebbles &ad bowlders.
411 observed materizl belos the active sone of wezthering shors this peeudo-bedding,
The till is extremely hard packed, etends in vertical faces, snd is easily seps-
rsted into thin layers slong these cleavage surfaces. Alden {190S) has described
this feature in till of drumlins in southern ¥®isconein. ¥any of the pebbles and
boslders in the ti{1) are costed with iron oxlde which gives them a dull blue-grsy
sub-netallic luster. This costing is not present on pebbiea ic the outwash,



Lutwagh

The greater pert of the surface materisl ecuth of the ¥inmegar soraine
is water<sorted, straliffed sand and gravel, This materisl offers a miaimum
of resistance to ground watar movesment. It forms Southwestward sloping plains
of warying elevations which ware dutermined hy the dralnsge outlets avalladile
at the iime of 1is deposition, and the mejority of ths lskes lie in depressions
in thic cutemsh, The plains exbibit erosionsl and ice contact terreces. The
forser are well éovelcpad sloug Litile Trout River; ice contact terrsces barder
Stephenson Creek, The hlghtz% platn, againet the south edge of the ¥uskellunge
moraine, lies st en elevetion of adbout 1700 feet, 4 similar high plain, dordersd
by ice contact terzaces on ths soutk, lies north of Trout Lske. 2 lower piain,
adout 3855 feet in elevatlon, extecds east-vest just narth of the Muskellunge
soraine. A third plain, at about 1620 feet, wur: cunds Trout Lake and extends
westward along Little Trout xiur.

Inforsation on deep drift deporite wae obtained from well drillers amd
froz examinatilon of s few sanples from welisz drilled during the stmmer. The de-

scription of the meterial i: given below in tabular forw. The wells are locetsed

by musber on Plate I.

Fel) No, 8

East end of Crystsl Lake., Elewation 1650 feety § feel above
water table

Thicknecs Depth

Dasoription
(feet)  (fest)

Y3llow sand 50 o- 80
Bo {icfarmation 50 80- 80
Laninsted, rudbbery, celoerecus, grey clay 8 80- 88
Grey sand with thin laxminae of gray clsy 7 88- 88
Grey, sexdy grevel 7 25-1082
Coarse, well wsszhed, gray gravel, plentiful

5 102-107

water supply



_ Quantitative asmlysis of the clay frem this nn shows 1t to comtelin
U..‘Sﬁ CeCOy and 2,525 Wa. Thess percentages oantrast signifieantiy with
the clays of the uppar &rifts., The sand and gravel below the clay contain a
mch higher persentage of dark—olorsd, ferro-gagnesian sinsrals than dosa the
surface saterisl. This gray gravel also canteins pedbles of dolomite, where-
48 none was found in the upper doift.

¥olil ¥o, §

Between Crystal and Muskellunge Lekes., IElevation 1880 fest,
§ feet above waler table.

Description Thicimens Depth
. ‘ {2oet) (teot)
o Well deiller reports =
- :that in ¥o. 8 i $8
" Juat south of Allsquash Creex along the shurs of Trout Laks.
Elsvation 1822 fest, & feet above water table.
Description Thickness  Depth
{test) {fost)
Yellow, gravelly sand 10 O 10
Poorly sarted, yellow to bromm sand, ailt
and gravel _ _ £E 10- EB§
Gray, ssndy gravel, good wmater supply 5 55~ 40

. The gray, sandy gravel contains ocoasioual pebbles of dolomite and is -
composed of & higher percetege of ferro-asgnesian minerels thau is the yellow
sand end gravel above it, | |

¥ell ¥o. 5

Sear Trout Lake shore et lLaboretory. Elevation 160 feet, §
feet sbove water table.

Description Thickness Depth
{feet) {Loat)
Broms $0 yellow sand sad gravel , 85 0- 55
Gray, esacdy gravel 22 35- &7

-.-?-




Xell Yo, 2

One-eighth mile north of Etephenson Creck along ahore of
Trout Lake. Revation 1620 feet, € feet above water tadle,

Description ' Thickness Depth
{Lest) (Leet)
Brown o yellow sand 35 -85
Reddish-drown 111 40 36-785
Tatar-bearing, ecoarss gravsl 10 75-85 ¢
Xell Ko, 1 |

- Polat Campeite, adout 300 feet from Troot Laks shore., Kleva-
tion 1840 feet, 25 feect sbove water table.

Pescriptian Thicimess Depth
{teet) (feet)
Bo information 200 0-200
Ruddbery, gray clxy t £0O- ?
Coarse, water-desring gravel ? T -282%

Inauortkermormaecmpnus it 1s notable that gravel
dapotitc underlis either clay, till, or cutmash of & diffmt charsectsr, !hn |
Gocp drift ie gray in calor, contains pebbdles of dalc-ito, and is compoased of
mobuic_mtthlnuthemfmdrm. It will be ehown that the character
of the water coming fram the deeper horisons reflects the changed compositics

of the saterial.

%) , Weber and Crystisl 2

Neder and Crysial lakee lie in a flat, sendy plain north of the Muskel-
lunge moraine. (Pig. 4) The material of thils plain is principelly sand and
81lt which shows fair sorting., The locstimms of t;st pits dug around ¥Weber Lake
are shown in Pigure 1, The arrows indicate the dlrection of dip of the stra-
tified sands. The lower beds dip at an angle of 30° to 85° and these azre over-
lain by nearly horizontelly stratified sands. (Pig. 2).}!0 stratification is
observable ir the weathered sone extending downward for twe and one-helf to
thres and one-half fe-t from the surface, probably due to disturbence by roots
and chemical alteration. %The top two to three inches of the material gradee
froz black, through gray to trown. The remainder of the weathered sone is dark
Prom in color end contrasts with the light yellow unaltered sands below. Bright

4-



y-lla and h'om, irregular bands of iron emtnucn aTe presant at or juat
adove tha watar table, four to eight feet belew the surfsos. Test plis areund
Crystal Lake reveal the ssae type of material and structure. Betwsen the two
lakes the sands dip towrd Weber Lake

e !w tutholnmudcwiththomafu-dlmingndhﬂwm
the wvest shore of Cryastal Lnko in edout four feet of water. The depth of the
holes was from three to five feet. Nelther clay sor gravsl was found, ut amly
gray to yellow sand cootaining emall quantities of organic astter. This semms
%o be leached beach ssnd derived fram the shores by erosion during periods of
| high water. W®ith the apparatus availsble it was not possible to go deepsr.
It £8 posaidble that thie region wse a large lake which received 2elt
sater from dlocks of ice to the north, south, and east. The present basins wers
| pranrnd ¥y stagnant masses of ive. m'dmgo froa the lake was %toward the SR
' mthammmaidootthohneeimms'ﬂchmttbcxhsnecmhd
mmmomm. Inasmuch as the bedding of the sends around Oryetsl amd
¥eber lakeg is appsrently undisturbed it is suggested that glaclal drainage con-

tinued a shart tinme after the ice blocks in the basins had melted, thus causing
partisl f11) by sands. This would account for absence of till near the surface,

absence of a t1ll seal around the sides of the basins, and absence of lske clays.,

Samaery
Study of the materials in well cuttings, test pits, and road cuts indi-

oates that three types of drift overlie the crystalline beirock of this region.
The deep drift is gray in ocolor ead contains a high percentage of dark-colored
2inerals. In it are pebbles of gray dolomite and deposits of gray, caloarom—zs
clay. Tois drift is found only in deep wells and is not known to b2 at the mur-
face anywhere in the area. It is possibly of Taszewell age or oclder.

A second type of drift is brown-red irn color. It contains very little
elay. The percentage of dark-colored mineralz is emsll and dolomite sesms to
be absent. The fine msterial passing & 150 fesh screen ig lovw in carbonstes.

-8
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Froa the inforastion available it appeears that its thiciness is extremsly variable.
Thls drift cocurs at the murface scath of the Wiseger maraine. It is prodably of
Atmwgumnmmam”wammuwms
red in oolar. Oaloarsous content i2 low. " Shis arift is presant at the l&'fm
in and northward froa the Winegar morains. It is probably of early Manketo
age. (Loverett 1929). | Z
“* The evidence is sufficisnt, the writer fesls, to conclude that thess
drifts rerrasent three mt& advances of glacial ice; the first may have eeu
from nearly east, ead the second and $hird came from the northbesst and the north-
aarmast. |
mmummmwhmznumm:m; sldes are

"c}q HMM&SW with mall quastities of st

amlclq, mm@ﬂuﬁwmtxuw.

TEPRY OF LAKE AND GROUND WATERS

Sampies of water taksn from lakes, welle, and pits were analysed at the
Burvey Laboratary at Tragt Lake thronghout the summer. These analyses indicate
the parts per millicn of baund carbon dioxide, calcinm, magnesius, iram, and
silicon dioxide which are in sclution in the weter, PFigure 6 shows the loca-
tlons from which these water samples were tskeng the figures Teprezent the parts

per =illien of oaleSem plas -éccin,

Lake Waters

411 the lakes in the ares are claszified sz soft water bodles. The bog
lakes

_/whioch are isoleted from drainege, regardless of elevation, are by far the softest,

apd their waters are alaost as pure a& though distilled. The seepege lakes—Cry-
stal, Long, Geneva, Weber, Ruth, Little John, Jr., and Muskellunge--farz a second
group with slightly mors minreral matter in solution. The drainege lakes--illeguesh,
Little Jolm, Bann, and Progt--have the gresatest guantity of dissolved zinerals

%~
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and form a third group. (Zabls 1).
he dog lakes are almost totxlly sealed from the surrcunding ground water
ty acommnlated argmlc aztter oo thelir amn xnd bottoms. They receive a anll
amcunt of run-eff and precipitetion in the tan of rain and spow. Thns but
1fttle mineral matter is trought into them. Tbe sbundunt orgecic matter grow-
isg in these lakes wndoubtsdly usés some ef that supnlied and looks it up in the
bottom depoaits.
” | : The lakse with neither inlets nor w%lats, but shieh are mot yet lul.d
’b} crgnnic matter, apparently Fiécelve and deliver water through thelr besino. e
rate or extent of flow can not be determined, and that it takez plece is M
Bypothetiezl. Puriber evidence resis i water teble and lake elavations. At
any rate, thecé waters are, in gemersl, barder tdan the bog lakes.
The Gruionge lakes a:einof.abzy harder than the cther types of 1&&63.’ It -

must e inferred that these lskes receive a plentiful supply of water by sespage ’ )
isusauch sz some of thez do not have inlets, yet they suppl veat ettel

Jable 1
Chezical analyses of diffsrent types of lake waters. The results are

stated in milligrass per liter of water,
Bound COp Ca Az

<
£
:

Bog Lakes

No. l 5.00 1.00 00-60 0.08 1.00 1.60
No. 2 8.00 0.80 “ 0.10 0.18 2,00 0.80
No. 8 1.80 - 0.44 0.50 0.06 0.50 0.74
No. 4 1.385 0.80 tr 0.04 0.35 0.€0
Seepage Lzkes ‘
eryltll 1.30 1.08 0.60 0.086 0.20 1.68
Long 1,50 0.76 .74 0.05 0.58 .80
Geneva 1.75 0.88 0.50 0.5 0.20 1.18
'.m 2|25 1.07 0.58 —————— 0020 1&85
Ruth 1.00 0.28 0.50 0.80 0.24 0.78
Little Joim, Jr. 1.%0 0.60 —— 0.08 Q.50  —
Musie)longe .80 5.72
Drainage Lakes
Allequash 20.78 12.24 4.00 0.%8 5.%20 16.24
Litile Joim 17.80 14.00 4.00 0.28 5.00 18.00
¥ann 25.80 14.60 5.09 8.14 7.80 19,68
8.70 B

Trout 18.80 10.80



The gamd water at the water tabls is rslated to neardy lake watars in
aineral oontent. Orystal Lake has 1.7 parts per million of calcium plus mag-
f‘*‘“"f;ai -h}n 1ts water., The gromnd water at the sast end of the lake coctains

2 8 ylrlta. S8amples of ground water around Teder Lmb eontain 2.2, 2.8, 8:8,

| z.z, 2.2, 1.8, 1.5, 3.6 parts, snd the lake ccntains 1.7 parts. Plgures for
- '&ittlo John Lake are 18.0 for the lake and £1,1 for the ground water at the
| m of the lske near its outlet. Kanm Lake containa 18,7 parts and the
;rmd vater varies from 6.5 to 15.9. The figare far Mazn Creek is 20.6 and

:_ for %he ground water noarby £20.0. (Figure s).

| Froa the figures quoted sbove 1t is apparent that the ground water is “
sisilar to the adjacent lake waters, vith the exception of the bog lakes shish
_are in a spetisl category. Thls similsrity suggests that there is interchange 7
of }jako snd subsurface water, sven though there are mo visible surface m.u
or outlets, Ve may canclude, them, that the lakes do not lie in sealed Bas am,

¥ell ¥a

The greatest number of the water analyses were mece on samples taken
from wells. The depth of only s amall percentage of the wells is knomn. Thess
are chiefly the wells which heve been drilled within the past few years., Im
all knoen cases the shellow wells ere aotsbly oé-rt.er‘tb&n the nearby deep walle.
At the east end of Crystal Lake & very shallow well tests 1.6 parts of csleius
plus sagnesium per million, while & well with a depth of 107 feet, withim SO
feet of this ahallow wmell, hes water which contains 15.6 perts. A similarly
deep well at the north yéu;f the lake tests 14.8 parts.

On the southwest shore of Trout Lake & shallow well was deepansd during
‘the summer fros 22 to 140 feet. The hardness of the weter increased fros 18.1
to 27.6 parts of calciuz plus magnesium., The walls at Rocky Reef on the south-
east shore of Trout Leke are peculiarly hard, even though they are shallow,

-1
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This =sy possibly de due to surface eeumin;t;ax by sewage, inasmuch as ﬁlll

of similer depth nearty are much softer. A 225 foot well on the Polnt betwean

the north end south partions of Trood Lake contains 92,0 parts of Calcium plus

nposin per ‘million., This is the hardest water imown in the regiom, '
ilﬁwupnmury in hsrdness attbonndapthfro-placotoplm,

h mry known case ?Ju bardness increaset with depth, discounting possible !m

face contaminstion. The solvent action of weter increases with depth, but thc
‘mahm in hardness intheven utmbthcrogian cmotbcthuu:-

, ;hinnd Evidence indicates thnt 4t is dnc %o utarial which contains sore

Ca ealcarooae arift of differsnt sge and erigin mdarnea the surface depoaits. _ ' -

tone or dolamite than does the surfece drift, This increase is expneablo ﬂ

WATER TABLE XLEVATIONS g aERT

Lakes
The Muskellunge scralre forme the drainage divide bctnan the lanitwich

lim to the porth and the iiaconain River to the socuth, é@.}{!t is u;:psr-
ent from the m&p that there 18 & regular decrezze in elevatiom of the lakes from

the divide northward and westward. It secas probable that Trout Leke reocives
drainags froz the south, east, end north by both rumoff apd seepege. The leakes
are thus comnected and form parte of & sloping water body whose flow is retarded
apd regulated by the nature of the surficial deposit,a, which in this region are
chiefly sand and gravel with varring eaall qmtities of 8ilt. Bog lekes #5 and
#4 are several feet higher then would be oxpectad. (-F%s;—ﬁ') These lgkes are
gmall and lie in basins lined with meny feet of organic mastter shich serves to
nearly seal tham, Thus they do not drop as rapidly as the water table during the
dry season of the year whern the latter i3 being lowered by seepege and plsat life.
Readings tuken esrly in the spring and late in the autuen would more clearly

revesl the reletion betwecn the bog lakes and the szier tsbtle.

18-




¥ater Table
_ Figure 5 shows both water table and lake elevstions. A cursary study ef
these elevaticas strikingly brings out the relstion between the two. It is shown
that the water table slopes greduslly betwesn two lakes of different elevatiom,
fndicating drainage fram ome to the other, (Fig. 5) It is slso poticeadle that
although the water table is lower than a lake on one side, yet it is higher thaa
ths lake on some one of the other aides, Figure 1 illustrates relative readings
: m early aand late in the sumnsr around Weber Lake, In every csse the reading
of the water tahle Azken in early July was higher than thut takem at the end it
sngust. The early resding showed the vater table to be higher at tha east end of
the lske. In late August, however, all readings shomed the water table to be
below lake lsvel, malakfnsraitedbyrgigadnxin‘thslastmm in iugust,
411 of this water was probably -Wby&dqmmmmebergg
- reaching the water table. Thus the effsot vqs. noﬁmblc oo the lake level !hlio _

%ha water tabls comtinusd to lower by wespege. There 45 an apparent lag in
scquilisation batwess the two. |

The foregoing evidence from elevetions of water table arowd the lakes
studied leads us to the conclusion that the bapins in which they lie are mot
saaled; they €0 not represent perched water tebles; they are integrel parts of

the ground water of the region.

CONCLUSIONS

The reglon under consideration hae been found to be ome of surfioisl
stogy, sendy, non-calcereous drift. This drift contsins little clzy. A lo=er,
oalcaresus drift of different sge and origin is shown to underlie this at verying

depths. It contains lenzes of celcerecus clay, sand, end gravel.

Upper ground water is notadbly soft, ut there is an increase in hardness
with increase in depth, undoubtedly due chiefly to the cheracter of the lower
drift. The herdness of the lzke watars increases relatively to their distances
avey fraos the divide, since the zround water must pass through grester quantities



of drift, The hardness of the water in Mann Lake is explicsble 1f the oal-
exveous &rift 1les higher than lake level mdsr the moraine to the scuth,
..  Toe secpage and drainage lakes in the mgion, althonah in toe-formed
htﬂoa, ars sot u:hd by till and do mol represent perched water tables,

m oaly svidence of any se2l from ground uurs 14es in the orgsnic nttarﬁiah
maa the dasins 5f the bog lakes. BEvidence points to sxchange of lake and

groumd weater, slight in the case of sscpege lakes and pronourced in the dru.p:agc"
| 1,_'?‘3_" The 'nte& table does not deacend zwey from the divide at & unifora
gradlent; it is characterissd by irregular az?opa. This can be sxpected omly’
whars materials are hetsrogensous s they are in thie regiom. o

Suggestione for Future Resesrch

. Little is know of the glacial history of thie reglon prior to the re-
trest of the last ce. For & better understanding of the charmcter of the w
utar 1t 15 suggested that tha aumber, age, and arigin of the differemt drifts |
be studied, 1 conjunction with thelr lithalogicel composition. Tracing of mor-
sines and loocation of bedrakk outcrops in the meighboring territory may =fd in

rvevealing direction of movezent of glacial ice. Arrangements should be xmade with
well drillérs to secure samples taken at five foot intervals fram a2ll ner wells,
Detailed analysis of mechanicel and mineralogical composition of these ssmples
aight reveal the exact source of the minerals in ?olﬁtioa in the waters, as well
&s e8id in deciphsring glacial history.

In the study of ground water movement it is suggested thet observstion
®ells be established sround severel of the lakes, extending below the water table
aad so constructed that messurements of elevation can be made freguently throughout
the year., Gaugee should be established on some of the lakes and freguent checks
sade on changes of level, Precipitation data can be correlated with these re-
gults. Dyes or chemiczl sclutions meay e introduced into the ground in an atteapt
to gein positive evidence of movement, This may be found effective particularly

where the slope of the water tsble is greatest end movement ies at its mexisum,



 Parther study on the problem of lake basim @eal i3 Fugcested, Inasiuch
agthe pateria)l swrrounding the lakes eentdnt 7o evidenoe of any seal it 137 |
suggested that careful analyeis be made of materisl takem from test holes imto
~ thelir bottams in en effort to locate ths position of the till which dropped from:
' 'the melting fee blocks which formed thas. This study should inelude enalyels
and deternination of thickmess of organic mabter and ssdiments in the deepsr perts
'_of the lake bagine. | -
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Lsgends for Figures

Fig. 1. Locatien of test plts around Weber Lake indicating relation be-

tween lake level and ground water table. The arrows indicete the direction of the

dip of stratified sends in the test pits. Figures at the left of the arrows in-
. dicate the water table level relative to the lake &evel on August 51, 1836.

Fig. 2. Coamposite diagram illustrating materisl and structure of deposits
surrounding Weber and Crystal lakes. The letter A repregents sand blackened
with organic matter; B unstratified, light-grey, leached ssmd; C unsirstifled
fine- to coarse-grained, dark brown sand contairing numerous pebbles; D fine-
to coarse-grained, light yellow sand containing pebble beds, well defined strati-
fication with topset overlying foreset beds; E some of irom concentratiom, bamded,
mottled, bright rusty-yellow sand, partieily cemented; F leminated, fine- to
coarse-grained, uncemented, pale yellow sandjy O foreset beds, fine- to coarse-

grained, light yellow sand without pebbles, well defined siratification; T top-

set beds; W water table.



!!.3. 5. hhgnu Nlostrating the irregular drop of the weler tadle ho-
M lakes. Dots repressnt slevation of wrter table in tast pits. |
m. 4, Glacial festures of Trout Lake region: After F. T. mm,

m. 8. um table slevations 1n test pits -nd lake slevations,
?_1:. 8+ Oalcium and npcallm contuxt of waters froz wells, test pitl,
- and the urface of the lakes,

7.
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