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INTRODUCTIO�. 

The visitor to Camp Custer can hardly fail to be Impressed with 
the commandmg 'iews and the notable sceniC features that are there 
spread before him. 'l'he camp stands at a bend m the Kalamazoo 

VaJ!ey west of Battle Creek, on a plam about 100 feet above the 
nver, wh1ch commands a view westward down the 'alley to the mty 
of Kalamazoo, nearly 20 miles distant, and northward and eastward 
nearly as far over a wide expanse of plams and wooded valleys to 
ranges of hills of varied and picturesque contour. 'l'he Kalamazoo 
Valley Itself affords a pleasmg panorama, for the higher parts of the 
bottom land are dotted with farms and villages and are traversed by 
steam and electric rmlwa�s as well as highways. Th)J valley is :1 
m1le or mme w1de, and 1ts long, sweeping curves indicate the work of 
a larger stream than the present Kalamazoo River, which meanders 
back and forth in a slender thread across the broad, flnt bottom. A 
comparison of thJS spacwus vaJley With the sm:tll stream that now 
traverses it gwes the visitor the impressiOn that the nver must have 
received the valley a.c.; a legacy from some larger and mo1e vigorous 
stream that occupied it long ago, and thL'l 1mp1 ession rs st1 engthened 
when he notes that above Battle Creek the large valley can be traced 
northeastward up a side stream mstead of eastward up the KaJama 
zoo, for above Battle Creek the nver ftows m a vmy small valley, 

scarcely wider than the mill ponds that .>re. sti ung along Its course. 
The plam on which the camp stands marks an early stage in the 

cutting of thiS great valley, for a low bluff runs along Its south edge 
and the sand and g1 ave\ beds beneath it show by thcu slope that 
they were laid down by a westward flowmg ske.tm. Though nc.trly 
flat, this plam L'l marked by numerous shallow basms of Irregular 
shape, some of them swampy and others dry. Eagle Lake, near the 
base hospital, occupies a part of one of the largest basms, nea1ly 
half a m1le in dmmeter, and Harts Lake hes in another, in the 
shadow of the promment lulls of the rifle range. 

Southeast of the camp is a slightly h1ghcr plain which mstead of 
sloping toward the nver slopes southward, dll'ectly away from Kala
mazoo Valley, to Mmges Creek, a small southern tnbutmy of the 
Kalamazoo. Th1s plam embraces Gogu.tc Prame, and beyond the 
p1ame, Just south of Battle Creek, hes Goguac Lake, which fills a 
basm larger than that of magle Lake and has a reported depth of SO 
feet. The wooded shores of the lake are dotted With nummous 
cottages and proVIded w1th facilLties for boatmg, fishmg, and othe1· 

forms of recrcatwn. 
South of tl11s higher plam is a range of hills whiCh extends from 

the nfle range, m the southern part of the military rc.'crvatwn, e.1st 
w:ud beyond Goguac Lake and which includes many steep sided 
knolls and ndge' that mclose basins of Irregular· shape. Command 
ing points on the ufle range· afford views of wider areas, perhaps, 
than can be seen fiOrn any other pomt in thiS d1stuct. 'l'o the 1101 th 
west he Gnll Lake and Its sunoundmg plmns, and beyond these the 
wooded hills west and nOith of Crooked Lake, at the northwestern 
n u .. u l...:'> -.r "" area. �hown on the Camp Custer map. JJqually d:sLant 
views can be had m other duectwns, that to the northeast reacl11ng 
near ly to Bellevue and that to the southeast as far as the hills near 
Bmlmgton, known as '·the .Alps" (beyond the mea shown on thiS 
map). The h1lls still carry so much forest that they present a 
marked contra.'t to the bordenng plam�, nearly every acre of wh1ch 
appears to be under cultivatiOn 

THE COli'fOUR MAP. 

r!"'he form and distnbution Of the features JUSt mentioned are 
shown by contour lines on the map on the other Side of this sheet. 
'Phe method of representatiOn of laud forms by contour lines IS illus 
t1ated 111 figure 1, 111 whwh each featu1e .shown in the sketch is 1epre-

FIGURE 1 -Ideal landscape and correspondmg contour map 

SPntcd by mntour lines m the map rmmcdmtcly below. Each mntour 
hnc 1s so draw·n upon a map a.'3 to rcpicscnt an Imaginary bne on the 
surt\cc of the li111d (a contour) all pomt.' along wh1ch are of equal 
elevatiOn above a g1vcn plane. r>sually sea level. 'l'hc contour hnes 
me drawn to indicate regular mtervals of elevatiOn. If the contour 
Interval 1s 20 feet, for example, as m .figure 1, each contour line 
rcpiesents a con tom 20 feet h•gher or lower than the adjacent one. 
If the sea shown in the foreground m figure 1 should riSe 80 feet Its 
sho1e hue would be rep1esented by the 80 foot con tom !me, and 1f It 
should 1L'le 2GO feet, the pm t mclosed by the 260-ioot contour line 
would lepieSent a..u ISland. i'he diStance between contour lines 
expresses the slope of the surface, as rt IS necessary to travel farther 
to gmn 20 feet in elevatton, for example, on a gentle slope than on a 

steep slope. If the slope L'l gentle the lines are therefore widely 
separated, but rf rt rs steep they are close together. 'l'he contour 
lines thus express hcrght, shape, and slope of the surface features, 
such as h1lls, valleys, and plmns. The contour lines on the map on 
the other Side of thrs sheet are punted m brown, and the heavier 
hues are drawn at mtervals of 100 feet above sea level. As the con 
tour mterval on thiS map is 20 feet many small features, such as 
knolls less than 20 feet h1gh or hollows Jess than 20 feet deep, may 
not be represented. 'l'he horizontal scale of the map is approxi
mately 1 inch to the mrlc, or about 0 6 inch to the kilometer. 

The contour hues on the map show that the bottom of the great 
vaJ!ey wh1ch curves about Camp Ouster is broad and nearly flat and 
slopes from abollt 880 feet above sea level at Bellevue to 780 feet at 
Galesburg. 'l'he flatness of the bottom land L'l shown by wide spac 
ing of the contour hues, and the steepness and herght of the sides of 
the valley at dl!Ierent pomts are ind1catcd by the number and close 
crow dmg of the lines. The wide spamng of the hues shows also the 
flatness of much of the plmn on whrch Camp Ouster stands. The 
sides of the hollows iu this plam me represented by hnes that are 
c10wded together, and the mcloscd depressiOns are represented by 
encirclmg contour lines with short marks on theu mner Sides. 

ORIGI� OF 'l'HE SURFACE FEATURES. 

Few 1f any of the present featmes of the landscape of the rcgwn 
abollt Camp Custer owe either thell form 01 then ongm duectly to 
the bedrock, for except at a few locaht.ies m the valleys the bedrock 
IS generally bmied beneath 100 to BOO feet of sand, gavel, and stony 
clay. (See fig. 5.) The mateual composwg the hills and underly
mg the plams is g!.ICial drift, b10ught Into thiS region by an ICe 
sheet of mntmental proportiOns, which overspread this region from 
a center of accumulation far to the north, m Canada. }fany thou
sand y<'.trs ago, m the Ice Age or glaCial epoch of geologL-,ts, the 
climate was colder than it is now, so that over the northern half of 
North Amenca more snow fell m the wmters than melted m the 
summe1s, the condition bemg simrlar to that now existing in 
the mter101 of Gieeuland. The snow became piled up to great 
depths and was gradually mmpacted into 100 hundreds or even 
thousands of feet thick, until 1t began to spread under Its own 
weight and extended ove1 large parts of the country. Fwm such a 
great ice field east of Hudson Bay the ICe moved slowly southwest 
ward across the b.tsim of the G1cat Lakes mto Mwhrgan and other 
parts of the northern Umted States The sheet of ICe covered hun
dred• of thousands of square miles and :tt Its maximum stage 
extended to the southern parts of Ohio, Indiana, and Illinois and in 
places even crossed Ohw and MissiSsippi nvers. (Sec fig. 2.) 

FIGURE 2 -Map of southern Mwhigan and adJacent regJOns showmg diS· 
tubutjou of mo:rames and d1rectwns of 1ce movement m several lobes 
of the great 1ce sheet. 

Although h1llg and valleys were completely overwhelmed by the 
Ice, the basms of the Great Lakes and some of the larger b:tys mn 
trolled to a marked degree the drrection of the ICC movement and led 
to the development of sevmal great 1ce lobes, as shown in figuiCS 2 
and 7. Those that reached the rq;wn about Camp Custer were the 
Lake Uich1gan lobe, the S.tginaw lobe, and the Hmon Elne lobe. 

Studies both in Em ope and m North Ameuca have shown that 
there were severaJ peno<ls of glaciatiOn m which the Ice accumulated 
and spread widely and th:tt between the cold pcnods tlJCrc wme 
wmmer pe110ds duung which the ICC melted and perhaps enti1ely 
disappeared. At least three such i<'c 1mas10ns reached :VIIChigan, of 
which the eaiha'lt c.1me from the muntry dn·ectl.v to the north, as 
shown by the presence m its drift of copper from the Lake Supeuor 
regwn. There were two later mvas10ns fiOm the northeast, wh1ch 
brought m matcri:1l from Gc01 g1an Bay and the cast Side of Lake 
Huron. It was in the last cold peuod that the ridges and other 
glamal features around Camp Custer '"eie formed. 

• 
• 

• • 
• 
• 

THE COUNTRY AROUND CAlVIP CUSTER. 
• 
• 
• By Frank Le.erett . 
\ 

• 
As the ice•moved over the surface great quantities of clay, sand, 

gravel, and boulders became embedded m its lower part and were 
c."1rried along southward. Some of thiS watenal lodged beneath the 
ice and was overudden; the rest was let down on the smface of the 
ground when the ICe melted. 'l'he former h1lls and valleys were thus 
completely buned in drift, and h•ILg and plmns of glamal type were 
made. St1 eams flowing f10m the meltmg ICe were aJso actively engaged 
in sortmg and depositing duft and m carvmg out new valleys. 

The glacial features in and about Camp Custer lllClude termmal 
moraines, outwash plains, and till plains, or ground mo1ames. (See 
fig. 3.) DL�tinctive names have been given to some of these features. 

-Termmal mora r"\es 
[g.] ' ' 

Outwash plams 

FIGURE 3 -Termmal morames, outwash plains, till plams, and glama.l 
nver valley In vicimty of Camp Custer 

The manne1· in which these glacial featmes we1e formed may be 
illustrated as follows: Suppose a long slab of di1 ty rce rs shu\ ed 
toward a fumace at the same rate as the heat melts the end of the 
slab. The melting Ice Will then drop Its bu rdcn of dirt at the heated 
end of the slab and thus eventually form a Harrow d1rt pile as long 
as the width of the slab. If the end of the slab is melted back f:tSter 
than it is shoved ahead the dnt Will be distnbuted more wrdely and 
will tend to f01m a network of little ndge� wrth mcloscd basins 
AL,o, if the Ice edge is shoved aJread beyond the pomt to which It 
has been melted back, the du t lS likely to be crowded mt<J nregu1ar 
heaps. In th1s way a dn t belt In the zone over wh1ch the melting 
ice edge has been moved ba<'k and ioith may be g1ven, in miruaturc, 

After the Tekonsha moraJne was formed the ice margin was melted 
back a few miles, about to the south Side of the present Kalamazoo 
H•ve1 vaJley east of the camp and to the north Side of the valley 
opposite the camp and for a few miles farther west. 'l'he Kalamazoo 
Valley had not then been cut down to Its present depth. The ICe 

Terrnmsl mora me 
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FIGURE 4 -SectiOn showmg relatwn of outwash plam, tciminal morame, 
and front of the glamer (By W C Alden) 

f10nt held this po81twn long enough to form the Ielatn ely small 
Battle Creek moramc (fig. 3), and the glam.tl wateis spread out the 
sa.11d and glctvcl that form tl1e south�.uU slopmg pL1In betv.·een the 
camp <md Gogu�tc T_.�ake. 'rb.ts plmn .slopes gently from an elevatiOn 
of 950 feet near Goguac J,ake southward to 920 feet or less at the 

"' 
Tekon�h� mcr'!lne fi�n�e 

li'IGURE 5 -Diagram showmg relatwns of the Camp Cust,er p1am to the 
Battle Creek morame, Kalamazoo Valley, and the 'l'ekonsh�t moramc 

valley ol Mmgcs C1eek and westward to about the same elevatiOn at 
the swamp 1u sec. 1G, Battle C1eek Township. Stteams such a.' that 
ftowmg northeast fwm Harts Lake d1d not, of <XJuise, theu exiSt. 

The pre•ence of such b.Isrns as that now occupied by Goguac Lake 
is explamed by the fact that when the glacier was meltmg back from 
the Tekonsha moraine, south of the lake and of Camp Ouster, large 
masses of icc became detached f10m it and were buned m the sand 
and gravel outwash while the mam glamer front.contmued to 1 ccede. 
\Vhen the buned rcc blocks finally melted the places they had occu 
pied became hollows m the present surface. (See fig. 6.) The Sides 

A 

FIGURK 6 -Diagram showmg probable origm of many basms on the dnft 
surface A, Block of ](.le recently broken from a glae1er , B, same block 
after part bas been melted and the remrunder covered wtth sand and 
gravel , C, hollows or basins resulting from complete moltmg of the Icc 
(After M R Campbell ) 

what rs called a knob and basin.. or swell and sag topography, such as of most basins formed in this way are very steep-about as steep as 
is displayed by the termmaJ ndges (mormnes) of the g•eat ICC sheet. the matenal will he without shdmg. Goguac Lake occup1cs the 

The water clerivf'd from the mclttng we sl:-1b m.ty wa.o;;h away �ome _ lnrgf"_._�t h�!'ltn on th1s ontwaqh phun 
of the d1rt and spread It out beyond the te1 minal ndge m a thm Between Camp Custer and Battle Creek the outwash plum w:tS 
sheet representing what is known as an outwash plam. (See fig 4.) bmlt up as high as the top of the moramc, and here the mm.tme JS 
The drstance beyond the 11dge to which the dirt is earned and the represented only by a knolly and boulder strewn slope leadmg from 
coarseness of the outwash matenal me determmed b� the slope of the edge of the outwa.'h plam down to the lower land on which the 
the surface and the force of the moHng water. glacwr lay. Later some of the morame was cut away by erosiOn. 

If the heat of the fumace L'l mer eased wh1le the Ice slab contmues Farther southea.gt the morame stancLs h•gher than the plmn south of 
to be pushed ahe,td at the same rate 1he edge w1ll be melted back<. 1t. It rs also h1gher at the ndge on which m·e the "ater tanks and 
greater d1stance from the furnace untilrt reache.� a p0111t whe1e the the remount statwn, 1n tl1e no•·theu• pa1t or the camp (See Jlg 5.) 
meltmg agam JUSt balances the rate of 1ce movement. Here another At the time the outwash plain on which Camp Ouster stands was 
dut ndge will be formed, and the deposit between the t>vo ndges being formed the wate1s contmued for ouly a few miles down the 
will be left with a rclatncly smooth smface, because 1t has not been comse of the Kalamazoo VaJ!ey, for the rce still co\ered the 1eg10n 
ro11ghencd by ICC shove since rt w.IS dropped Thrs smooth deposit west of Galesburg through which the 11 ver uow fto\\ s. Dnectly 
repre�ents a glacml g1 oun<l morame or trll plam. It m.1y be made south of Galesburg thme was an outlet southward, at an cle,ahon of 
still smoother by outwash from the Ice m Its new posrtwn. If the 880 feet above sea level, across a sandy plam that extended to St 
surface over whtch the slab of ICC is shoved is an uneven mass of .Joseph R1ver. There may have been basins along the line of the 
clay, sand, and g1avel the weight and forward movement of the slab KaJamazoo Valley above Galesburg, even at the tunc the outwash 
rna� smooth out some of the irregulantics and the ICC may prck up plain .uound Gogna.c T.akc was being formed, but It IS not IJkcly that 
and carry aJong some of the loose matenal, wh1ch w11\ be dropped the \alley as a whole, between the camp and Galesburg, was cut 
when It reaches the pomt where the ICC JS meltmg down below the level of the outlet at Galesbmg. The grade of the 

In the illustratiOn JUSt g1ven the slab of 1ce 1ep1·esents the great outwash plain was detenmned by the he1ght of that outlet, hence 
glacier, hundiecLg of feet m thickness and thousands of squa1e miles the plam stands well above the bottom of Kalamazoo Valley mstead 
in extent, and the chaugmg fumace heat represents the changing of sloping down to Its level. The valley was cut to its pre>ent depth 
climate, whteh depended on the sun's heat and other factms. 'l'he at a later bme. In mnnectwn With this deepemng the plam on 
anment land surface was mo<l1fied by the glaCier, JUSt a,, the uneven which the camp bulldmgs and headqua1ters stand was founed. 'l'his 
surface over whwh the ICe slab L'l ShO\ ed IS modified. plmn L'l, however, ouly about 20 feet lower thau the bmdeung part 

The hilly belt south of Camp Custer, formmg what has been named of the outwash plam, 
the Tekonsha mmmne, shown 1n figure 3, lS several mtles wtde and The country north of Kalamazoo llner embraces a gteat g1a\ el 
m.nks the first positiOn held by the front of the Ice sheet m this plain whrch at the north merges mto the KaJamazoo mmame (See 
immediate region as It retreated northward. The morame IS the flg. 3.) 'l'he full Width of the morame IS mcluded m the north-
J"esult of a long contmued stand <If the 1ce margm. 'l'he lulls, from eastern pait of the area m>tpped, but elsewhere ouly the southern 
the nfte range, west of Harts Lake, to Portage Lake, were piled up edge lies w1thm thiS area. A few squme mile.s of till plam 01 
in the angle between the fronts of the Lake 1\IIchigan lobe and ground morarne IS mcluded m the northeast cornl'r of the mea, on 
Saginaw lobe of the 1ce sheet (See fig. 2.) The hills :ue compose<l the inner srde of the K,1lamazoo mor.tinc. 
largely of unsorted material, known as till or boulder clay, thoug-1• The great gravel plam as well a.' the moramc IS th1ckly set 1nth 
they wcludc much assorted material (sand and gravel). Lar,.,c basms and marshy�depress10ns. Such a plam JS known as a pitted 
stones are embedded ill the trll, and boulders me also conspicuous plam. There is, howeve1, a la1ge 1lat plam "'th only a few deep 
features on the surface of the hills. basins in Richland Prairie, west of G11\l J,ake, and around llickmy 

1'he Lake ilfiClngan ICC lobe covered the whole of the Lake Corners, northeast of the lake. Gull Lake Itself, which is lllOie than 
l\fiCh1gan bastn and extended mto Indiana, JIJmois, and eastern 4 miles long and in place..:s O\ er a nule wtde, occup1es the h11gest 
\VL'lmnsm :18 well as mto wcstc1n l\1JChigan. (Sec fig. 7.) The basrn Ill thiS plam. Another depresswn, about half as large, hes m 
bottom of the lake basm IS ill places below sea level, a11d the tops of the northeastem pa..·t ol Ross Townsh1p, but Its bottom JS a marsh. 
the highest hills south of Camp Custer are more than 1,000 feet It probably at one trme held a helm whiCh has bePn drame<l bj tl1e 
above sea level. As the surface ol the 1ce must have been h1gher In cutting down of the outlet along Augusta Creek. Around th1s 
the center of the lobe than at the edge m orde1 to spread toward the depress•on1 as well as around Gull Lake, there arc cxtcns1vc areas of 
margm, the we must have been considerably more than 1,000 feet flat plam that extend eastward into Bedford Township, Calhoun 
thick m the deepe�t part of the JJake M1Ch1gan ba.�m County; northward mto Barry Township, Barry County; and south 

East of Portage Lake and extending thence southwe.�tward on the watd and westward for 1 to 2 miles m Ross Townsh1p, Kalamazoo 
south border of the TekolL,ha mmaine (fig 1\) is a high outwash plain County. Between this pttm and the Kalamazoo Valley, m Hoss and 
of sandy gravel includmg Climax Prarne. It slopes southward f1om Bedf01d to" nships, IS the segment of the Battle Creek mo1 a me noted 
an altitude of about 1,000 feet at Its northeast end to 980 feet at the above as lymg north of Kalamazoo ll1 ver. It IS little mme tb>Ln a 
south edge of the area shown on the map. Th1s plam 1s formed of mile wide, however, and most of it lies east of Augusta C1eek. 
gravel aud sand washed out and distnbuted by streams of water The gravel plain west of the lower pm t of Augusta Cree]( JS so 
that Issued from the meltmg ice. (Sec figs. 4 and 5.) much broken by basins that the portion of the map representmg thiS 

I .. 

area looks like the map of a hill country rather than a plam. But 
to one standmg on the top of any of the hrgh pomts m th1s area 
It IS evrdeut that "ere the hollows filled up to the general level the 
whole would be a plam fitting in with the extensive plains on both 
Sides of Gull Lake that are shown so clearly on the map. 

Much of the gravel plam m Bedford Townsh1p IS greatly inter 
rupted by basins, but a Yicw from 1ts geneml level gives the 
Impressron of a plmn. F:rom Battle Creek eastward a large1 percent 
age of the plam stands at the general level than between Sevenmrle 
Creek and Battle Creek, so the portion of the map rcprescntrng thrs 
area conveys a bettm Idea of the presence of a plam. 

The passage from the gravel plam wto the monune 1s easily recog 
mzcd m the field, even m places \1 here 1t 1s most difficult to draw 
the \me With the aHl of the map alone. There IS a strikmg cont1ast 
between the pla1n and the m01mne, both 1n sud.we appearance and 
m kwd of mateual The moiaine consists of boulder-strewn h1lls of 
vauous height'3 and has none of the appea.rance of a p1tted plam. 
The lulls ate mmposcd latgely of boulder clay, and then slopes me 
thwkly st1ewn with la1ge stones, whereas on the gravel plam large 
stones a1e lacking. Some of the h1lls along the borde1 hue use 50 
feet or more above the adjacent part of the gravel plam and more 
than 100 feet above some of the mte1sper·scd lakes and basms 

The extreme northwest corner of the area mapped wcll<des a small 
part of the Kalamamo mo1 a me that w.IS formed by the Lake l\'hchi 
gan lobe (see fig. 3), but 1n the area extendmg f1om Delton e.tStward 
the dcpos1t� belong to the part of the Kalamazoo morame that was 
formed by the Sagrnaw lobe. 

Owing to a recuuence of ,.,. atme.r clunate the ICC border fina1ly 
melted back seveal m1les to the north aud west, beyond the lmuts of 
the Camp Custer quadrangle. The next st.tnd made by the 1ce f10nt 
was at the pos1l10n sho" n by I he heavy ]me m figme 7, and at that 
time the w 1de valleJ that is followed hy Battle Cicek and Kalamazoo 
}{,, e1 was fmmed. A nver of glacial waters, wh1ch headed w Oakland 
County and 1ecmvcd the dramage f1om the Saginaw 1ce lolm and also 
from the netghbormg pOl tion of the Huron .ffine tee lobe .followed the 
margm of the Sagmaw lobe for about 90 miles "estwaid to the site 
of the mty of Charlotte, 1ll Eaton County. and there it tm ned south 
westward and crossed the Kalamazoo moame below Bellevue, m the 
Camp Custer quadtanglc. It was thiS stream, which p1 obably had as 
la1ge a volume as the Ohro at Pittsburgh or the l\lh,slss•ppl at 
St. Paul, that cut the large valley now occup�ed by Battle Creek 
and by KaJarnazoo Rrver where 1t flows past the camp (see fig 3). 
l'he recessiOn of the margm of the Lake l\1Jch1gan 1cc lobe to the 
Valpma•so mOimne opened a new and lower or>tlet for the glaCial 
waters than that to the south from Galesbmg, so that the stream 
flowed nmthwa1d from K.tla.m.1ZOO fm about 10 miles and thete 

FIGURE 7 -:JL1p sho'wmg positiOns of the ICe frcrnts and of the glamal river 
that flowed past the site of Ca.mp Custer at the time of formatwn of 
Valparaiso and Charlotte moramcs 

ente1 ed a tempotary lake, called Lake Dowagmc, f01 mecl w a belt of 
]ow country '"est of the Kalamazoo morame. Th1s lal..._e, whwh was 
fanned by the dammmg of n01 thward flowmg streams by the 1ce mass, 
discba1ged south\\eStl'iar<i past South Bend, lnd , t.o ICmkai<ee 
Hn er and thence through Jllmors ancl MISSL'lSrppl HVers to the Gull 
of MeXIco. 

The Battle Creek·Kalamazoo valley was cut mamly mloose gut\el 
and sand In the Camp Custe1 quadrangle, but 1n places 1t IS cnt 
down mto glacml llll, or stonJ cla3 Bedrock consiSting of limestone 
and shale was encountCied 1n the valley bottom at one place near 
Bellevue. At Verona Mills, Ill the UOitheastern part of the City of 
Battle C1 eek, and near the mill pond 111 the southern part ot the CllJ 
the stream reached sandstone. The !.uge size of the valley 1s due to 
the fact that the stream car11ed the drarnagc from a f1 ontage of many 
m1Ies of the gt eat we sheet .rs wcl1 as f1 om a. larger draw age .uea 
Lltan ts now tubuta.Iy to Kalamazoo Rner. Th1s va11cy IS ru ma1ked 
contwst w1th ihe sm,tll valley "hiCh the Kalamazoo has formed east 
ol Batue C1eek When further reeesswn of the f10nts of the ICC 
lobes opened other outlets for the gl,wml waters the 11\ er dwm<lled 
to 1ts present smc1.ll s1ze. 

Battle Greek h,ts a much lower rate of fall m the pa1 t w1lhm the 
regwn 1cprcscnte<l on this map than Kalama7.00 Htve1 has al.to\e 
theb Junction, the fall of Battle C<cek bemg 40 feet 111 a d1stance of 
13 to 14- miles ,tncl that of .Kalamazc,o HI\ er 70 feet Ill lhe 12 m1les 
JUSt ea.�t of the c1ty of Battle Creek. The fall of the KahLml1zoo has 
been nt1ilzed for water power at two dams m and 11ear Battle Creek 
and one ltt Ceres<'o Tn the large valley below the cuy lhe rate of fall 
is much less, bcmg only 43 feet Ill 23 mlles to K.ala.Judzoo, and no wate1 
powet IS developed 1ll thiS part ol tl e valleJ. On ,tecmmt of this 
low giadient the diiDHIUtiVe Stleam, \\biCh l& Only ,1bout 00 yards in 
average w1dth w thiS part, meamle'" b,1ck and forth across the 
biOad, flat bottoms. Se' elcll sharp <urn's, or oxbows, ha\ e beeu 
cut oil and abandoned by the stream< tlttmg new eli an nels aC1oss the 
bends. Some of the tributancs ha\ c a rapid Jail 111 then lower 
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courses as they come down to the large valley, and th1s f:t!l has been 
utilized for water power 011 Augusta Creek and on the outlet of Gull 
Lake. 

On Battle Creek water po" er has been utilized at Bellevue and at 
Verona IIIIlls, ncar the north lumts of the mty of Battle Creek. In 
places the CJ cck has begun to cut mto the broad 'alley bottom, but 
else\\ here It IS meandeung back and forth acmss the flat bottom 
land. 

NA'l'URAL RESOURCES, CLIMATE, �ND IliDUSTRIES. 

Ftom the foregoing description It Will be seen that the form and 
character of the naturaJ features of thL' regwn and their adaptability 
to human uses, etther for peace or war, depend very largc1y on their 
h1st01,Y and mode of ong1n The country a1ound Camp Ouster IS 
hke much of the rest of the southem pemnsula of �hch1gan. At 
the tune settlement began part of the plrt.ln ne�u the camp was prauw 
and pmt was occupied by oak gro,es. The bills were tmested w1th a 
thnlty growth of wh1te oak, blaclc oak, and hickory where the sOJIJs 
of loose textm e and w•th beech and maple where the soil 1s clayey: 
In the swamps among the hills there lS some tamarack, and 011 the 
nver bottoms elm, ash, and other wet land trees are gro,,�mg. Nea1ly 
all ihe forest has been cleared, and only wood lots remam. Other 
prairies snnilar to Goguac Prauie arc found mound RIChland and 
around Climax:, south of the ca.mp. 

llfany baSins m the outwash plams and among the morainal rrdge$ 
and hills co11tam small l.tkes, others contam peat bogs, and still 
others ha\ e d1y bottoms. The dry basms are too shallow to extend 
down to the level of permanent undeigiOund water. Peat bogs 
are due to the growth and accumulatiOn of vegetal materiaJ in 
swamps and lakes, and many of the present Jakes are bemg reduced 
m mea bv vegetatiOn enmoachmg on their bo1ders. It 1s estimated 
that about 12 per cent of the area of the Camp Custer quadrangle rs 
occupwd by lakes and peat bogs. Bes1des enha.nmng the beauty of 
the landscape the laJ<es have cons1dCI able value as resorts for recrea 
t10o and as ptoducen; of fish and 1ce, and perhaps at no very far 
d1stant tune the peat m"y be of much value as fuel. 

'l'he outwash pbins vary cons1dembly m fertility. In portwns of 
them, such ,ffi Goguac, Climax, and Rwhl.tnd praines and the Hick· 
ory Oornms plam, the saud and gr.1Vel arc covered to a depth of 
several feet ''.rith ncb black or btown loam which 1s as product1ve a8 
the ordmary clay soil. Other poltwns have a loose sandy sml, of 
relatJvc\y low fert•hty. 'l'he mora1m1l h1lls generally mclu<lc clay 
and loam m their sotls, e\en where they contmn a lmge amount of 
gravel and sand Their ave1age fert1hty IS about the same as that 
of the best part of the g1avel plain. Some of the lulls, however, are 
so steep Sided as to be difficult to eul!Jvate, a11d man� of them me 
also thickly set w1th boulders. The rner and creek bottoms mclude 
much wet laud that 1s too nca.r stream level to be eastly dnnned. 
In places on the bottoms there are nch peat bogs whJCh ha\ e been 
f1r�:nnP(l �rtlfi('lflll"t'" .,nfl ('()OVf'lt.Prl mto O"art1PnQ. for 0'1'0'\\ilnP' Pt>lP..,.... 
oniOns, and other 'cgetablcs. A part of the Kalama�oo Yalley ne�r 
the c•tv of KaJamazoo IS noted for Its crop of celeq. Large boggy 
tracts '\VI thin the area shown on the map, wlnch rue now waste land, 
m1ght be converted mto product1ve gardens at modeute cost. 

1'1us dJstnct hciS duect transpOitatJOn eastward to New York City 
by way of the Nlwlug"n Central and 'lew Y01k Centra! JaJhoads and 
to ]\[ontreal by the G1an<l 'l'runk Rml\\ay and westward to Chwago 
by the }fwhigan Cent1al and Gmnd 'l'runk hues. There are also sev 
cral m1nor 1a1lway hues. An Jot-cnubau electuc lme from Detr·mt 
to Ka\am.tz<JO traverses the Kalawazoo Valley past Camp Custe1, and 
another !me connects the camp With the mty of Battle C1eek. 

Nearly all the large manufacturing plants 111 tlus a1ea arc in 
Rtttle C1 cck, though there IS a Pm tland cement mill at Belle\ ue, an<l 
fiourmg n111ls are 1n opmaLwn In each of the VIJlages. Battle Creek 
is perhaps best kno\\n as the "health food c1ty," but rt h:tS sevmal 
other Important mdustfles The value of the anuua.l product of 1ts 
sc\ oral food concerns amounts to about $16,000,000; tbe other lead
ing industnes have an .mnual output worth about $10,000,000, 
notablJ In tlneshers, pumps, stoves, and puntmg presses. About 
4,000 wage ealllers, or one e•ghth of the p1esent populatiOn of the 
ctty, find e·mploymcnt w1th the Jeading films, and nummous mmor 
rndustnes gn•c employment to fully .ts man) more. 

'lc,tily all the well <hamed land of th1s area has been brought 
1111dcr cult1vatwn, though about 10 per cent still remains in wood 
lots and f01cst. Cere:.tls repr·esent about two thnds of the crop value 
but less than two thnds of the acreage. Hay and fm age, vegetables. 
and frmts }tre the leadwg products Few cattle are 1-a1sed for the 
market. but small dmues abound. There are also numerous small 
llocJ •. s of sheep and herds of s'vinc. Poultry rmsing is a busme8s of 
some pronnnence, and about h,tlf the fowls are maikeLed 

The mean annual temperature of the 1eg10n around Camp Ouster IS 
about 48°. The lowest tccmded tempeutiuie IS 25;) belmv zero and 
the highest 101°. The avmage annual premp1tatwn r em1 dcd at 
Battle C1eek for 22 years, 1896 to 1917, mclusne, w.tS 34.58 mches. 
There IS n. varmtwn from yem to year of sevmal mehes m the annual 
preCJpttatwn, bnt the rau1fall.LS rarely so deficient 1n the summci as 
to CallSC SCI lOllS 1nJlll'J to ClOpS. 

'!'he wells of thIS 1 egwn obtum :tbundant supplies of good water 
thJOughout the famung d1stucts from beds of sand and gravel 
mcludcd m the glacra\ deposrts. In the a1ea north and east of the 
maw camp the glamal dr1ft IS genm ally undcrlam by sandstone. 
(See fig. 5.) Th1o sandstone IS potons and thus well adapted to 
hold water, and as 10 1s of wide extent It 1s one or the mo,gt 'aluable 
sourcoo of ground water m the State ll<1tue Creek and ma11y otheJ 
ctbes aud VIllages and also Camp Custer obtam their water supply 
from 1t. South and west of the camp the sandstone IS lackmg, and 
m that pa1 t ol the Sktte "ater must be rlrawn wholly f10m the gl>L 
mal duft OJ f•om lakes .lnd streams, fm the bed1ock 1s a clayey shale 
whJCh con tams but l1ttle w.tter ancl that usually brackiSh. 

Rock stuLahle for bnildmg stone has been quarned fiom the sand· 
stone at .Battle Creek n.nd ne.:'l.r CCl csco, and luuestoue and shale that 
he abo\e the sandstone a1c quarncd nem llcllevue and used in the 
manufactun• of Pm tland cement. 
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