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lob<'::; i nbout 0 fc•C' . Tlw wa c•rs pn · Nl s uLhwnrd 11long lhC' rn Lc>rn front of the• .LnkC' 
fichignn l b t PhllllWC'll and thcr j ul<.'d tlw loncrC'r lin (' of ghtci}tl dJ'fl~J1fl O'( ju l l r . cri~wt~ . 

\\ith th norlhwarl 0xtcn ion fth rccnt.t·an nnal0 brhYccnlh<' IWlllnwnndLnkr 11 lugnn 
lobr pn th ity f Grand R :1pit and n JiahL we twan l shrinlG1g of the• I OJ'(l rr of th r 
Lnk0 ~Ji hignn lob a lin f glncin l draina<7 C with b db low th 700-f t nLour, ' ell shm n 
on th Grn,nd R~tpid topoo-mphi h t, wn oprncd ·ou l hwnnl from n1nd HnpidH JM L 

arlisl and Ro · to R<lbbit Riwr. 
-n-i th th rccc si n of th r nlrnnt int ou th wr. Lrrn Mont 'alm nnd south0n. l<'l'll · r wtt: go 

untir thC' gln inl b·ainagt• to k a ·ouLhw11l'd c tn bl'twN•n the i c• lobe:; for n shorL dis tnn ·c· 
ancll11 n turnrd into dislri t " whi h h 'ld jus · br n nl <1lldont'd b lht• Lnkt' 1icl1ignn l bl'. ( 0 

pp. 220- 221.) 
INNER BORDER. 

~~ ~E HAL II A I t\ CTEH. 

'l'hc inL r nl b tween the 

f t or lc lo about 

DI TRIB 'I'IO)i F E KE.R . 
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to rend r it p robabl that they ow th .ir origin to th am ao- ncy- ubo-lac:ial drainau In 
a f w pl ac b o k rs uni.t to form a ·ingl rido- . ( c pp. 211- 212.) \ll c kcr,_, of uffic icnt 
lcnoth arc rcprc entcd on Lhc gla.cial map and will be c n idcn'd in turn from arlotto en t­
ward . E kC'r" onl:--r a fratti.on of a mile in lenuth will be pa eel owr \\ith a mer m nt:ion. 

IIARL TTE E KER. 

This ·ker which hn~ it t rminu at th ca ern edo- of tlw city of 1o.rlottc is about 9 
mile in lcno-Lh. It. fl rth crn end · :in ·e . 3, Benton Town h:ip on the north idr of th Thorn­
appl River valley. Th riv r pa · e' ner . .it line in Lh ,do-c f cc::;. 10 and 15. The k I' 

f How · up the outh fork of Thornapplc Hi,·cr to th Grnn I 'l'runk Rn:ih\' ll)', nbout 1 ~ mile" 
outhw c t of P t tervillc. Thu:' far the e kcr ·, rcprc entcd by "hor ridge parated by gap~ 

ncarl: il ' l ng a. th pn.rc tc ridge. but from the rnilwa T outhward aero ' ·cc. -t B nton 
Towwhip, it i~ more nearly c ntinuou a a low winding r;dgc 15 to 20 f et :in h igh and 90 
t 100 ' <U" 1 i.n w:idth at it. · hn c. \. f ' hort sptw 1 ad from it to th border f th tr uo-h in 
wlDch i lie ' . In Eaton T own:hip it :i.· well d vclopcd in the north part f <' ·. -1- ; for tho nC'xl 
mil uthwar lit· · mueh interrupt d · and aHcr thi it is ao-ain conti.nu u: for a mile or more. 
It, outhern tcrminu i a well-defmcd fan- hape I nnd dcltn which O\' C'l .. ttb ut 3 . quare 
rnik · immed.iatcl · ca ' · f 1ar-lotte . Well in thi dcltn. prnctratc a fmc o-ra' 1 " ·ith much 
and intcnni..-..::cd tlu·ouuhout it ntir lcpth t tho underl -ing and L nc. The ' IUHI ·tonc' hn-. 

an uncY n uxface, th lcpth to it rarwi.nu fr m 16 to 60 feet. 
lio-ht xcavati n in th e k r ncar it north and uth end , how it t b , compo ed mainly 

of gravel of medium coar n Th p bbl are laro-cly .-rmcl ' t nc of l cal dcri a tion .. 
'The w C'll-d fm cd trouuh, in which tho c kcr li · from iL h ad to its oulhcrn end . h \\":> a 

light dec nt t th Thornapplo Vall y and th n a licrht ris to th delt,11 at ~utrlolL. \. it · 
l we t pnrt its al t itude · ab u 50 f e abo' ea lc\cl and a thc ·kcr fan iL i · app roxi­
mal ly 9 0 fe t. It depth· from 10· to 20 f t and it ' width from onc-ciuhth to on -fourth 
mil . I pa c entirely through the Charlottr morninic belt the r ·kcr fan bring a the utcr 
du of th moraine, and it is in th moTnin rxccpt for 2 or 3 miles at it ' northern en I, whrr it 

is in tho inner border till plain. 
~L\ X E KER. 

Inv tigation.- Th ~in on k r ( 
th f Ino-ham ounty, and 
lie 
th 

c1 y f "Ma on, 

e kcr foil w a dcpre ion 
bout H mil n r th of 
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u, unif rm ouJ approximately . :..0 ° 1 ~. th ~~change. 11hruptl. · to nh ut , . 70° b. , .nnd. 
,. f .. nlik or more wlwn itrounit rs \n lh th vall · r of · y amor Creek. Bor. mile ' 

OllLtnu 01 ~ . . o I . o " . I · 
th . uni.trd Yallry takes a co u1 • flu Lunt1ng h twN'll , . 20 E. anc · . .30 b . 1 n 1L hnngc 

l -() .; - oo E t·' he :\(utl 'r ek Ynlln ' n the i nn r hordN of Lh C'hnrlotto s y ·( m an runs , . - "· v - . . . • . 

" ·h ere i : w-ing nhruptly outh and follo" " th e c rerk .to Jl. " our c tn t~1e northens part f. Le. L1 

T h. ('1' 1 , - J 1 \\ ) Tt · form han<Ye w1 th tl :-> trend hr tng deep est wher e 1L run \ \ll . tp . ,, . ' . .. . . !:'> 

, . 2 o E. and hall " . · where it p11 -e · en -twa rcl to join the _-am rc .Crcr l .nllr. · · i L d re pl' n. 
ngau1 w h 11 co mbin d with th ycam r Cr ck Yalle · bu ·hallows 111 cro s1ng O\' e r Lo :\[ud 

C'r ek. . . . 
Topography. - In th fi1 -t 3 mile of it . urse thr c:-1 N ron.·1 ·ts _of s hort nd.gr · mterruptcci 

by lon<1 r gap , on ( " ·hich , 2 mil.s . uth o( C'em tcry li1ll g1ve~ pt1. - ~g Lo . ycumo r 
r ck. Further outJ1 beyond th p In wh r the esker troug h rcumL w1 Lh the , y tun r 

Ynll y th -k r make ·c·wral nbrup turn ' but keep ' within . Lh limi t · of th . YnUry. 
( Pl. VIII. ) It interruption ~r sligh.t,. tippn~·entl~~ ~~"g re (•nlmg s .nr ly ot~e-:m.: th . of 
the mbin ed lr 1wtb of Lh con tltucnt ndge· . Th r h 1g h of Lh ndgc.· vnnrs comnd-
o rab] ~ and in plac . hnn ()'r abruptl , dropping on· in 1t f "- yard s fn m 40 fe L L lc. :- thnn 
10 fr. t und \en t rmi.nating abruptly to reappea r within a fe ,,- r< ds as n 1 ' ridg . Ou n o unt 
of the abrupt br ak i t bas b n u cd a a wag n roa I for bu t tt . hort dis l1lllC . Il>~ \\id th 
is only 50 to 100 yards v n wh n highe t, and it s slop e nr . very ·t eep rctlthin ()' 30° in pla , . 
Th rid O' i s pe ially promin nt \\·h r i make the ea t \\-nrd defl ·tion to on1c hack to !')y a­
m r Cr l.;: n ar :U on, i hci()'ht bein <1 _Q to 30 feeL nbove t.h bordering t ill p lain:-;. Th 
e ·kcr pa. , dir tl tlu ugh the it. · of ~[n n " ·h rc for a . hor dis tuner i L li r: well up on 
th a t lop e of tho valley, and ri e above the bord rin()' upland. I< o r a bo u L :2 mi l<'s ~n u th 
f :\Ia ·on i t i to 4·0 feet in h eiO'hL and practi ally ontinuou ·. \Her lea ing, y am re ( ' reek 

in c· . 2 l unci :2:2 T. :2 X. , R. 1 IV. it is low and int rrupt d h y gP ps for n. mil ' or m r hu t on 
tho ~wump.v livi.d c betwc n , y amorc and :'lltlll e re k · it i .e br ken h.\- only nnrrow g11ps. 1 n 
th vi ini ty of th Cbnrlott mon:Uni y ' l m. iL xp11nd · into a ~ rie.' o f lmm ~ r plPxu. o( 
ridg , wlu~.h in lo "-ampy dep re, sions. \.round th · s uthem end of thi. kame p](•x us th 
morain i t -elf i x cptionally gr avelly v r an arCi\, ofnhou t 10 sq unr m:ile~ a fl•n turc' whi h 
i' p orh ap due in pm· to th amc . ubgla ial drni.JllWe th11 pr durNl th s ker . 

Th o cour.-o of tho ubglncial tream which form d the s k r n,; is 'hown b.,. th e bedding of 
Lh gru,- •l, wn , from north Lo , uth, or the l' v r . of th pre ' cnt drainag n.nd tlw eiPYUtio n 

f the C k 1' trOUO'h in r ea ' C in pn ing from th head uthwnrd heill O' abo u · 0 fL•e ncr l' 
Lnn in ()' 900 feet a ~[a on l 1 mile up , .v a mor 'r ek and about 015 fee t 11 th . uthern 
t rminu · 7 or mile fartl,er ouLh. It th •refore a. end about ' . f tin less than :!0 mile ' . 
If tho grav lly portion of tltc morain e adjn n · to th southern ncl o f tlw c ·kcr troug h h in clud d 
thcri i ' 50 t - 5fee mor , to the umtnit ( th mo pronun n t knoll ' . 'Ihis risl' is m ade 
abruptly, in plncc in 1 ~ thnn on -half mil It i " cl oublful if th s tream which for ll1 •<l th 

k rand esker t rOuO'h really mad u han a c n . The csk r tr ug h see m.' likely to lw n rc .' ul t 
of d pl tion of th ba a] por tion of t.h ic hy , tr am ' within th rath r than b uea.Lh it. If 
o th tr am m ay hav mad littl or no a ent. 

ompo ition.- 'l'h e k cr \\-her YCr open d, i. rompo. cl of s trn.tifi d nnd m H' 

p rf tly a or tc l ma erial. 1 <Yi ,- e'-id en of tho a t i n of a tr '!Un whi h vurie l gr atly 
in th rapidi ty of fl ow in clifl'cr n place ulon<1 a gi,cn h orizon. h th 1 ngi tudinally and from 
i.dc to id , a w 11 as at dillcr cn hori zon . Th phenomena li played arc not unlik tho c 

found in t h bed of CA-i ting tren.m.· fl owjnO' ubacrially. Th k r i vid ntly n tr am-bed 
cl p ·it, tho u<1h probnblJ d posi t d ''ithin i c wa] . 

Tb mo ' t xten i e excavation i · a railway grave l pit about a mile outh of )[a on. 
ker h r ba aheightof35to40f tandabr aclthofonly50to75:yardsatth ba c. Th xca­

atjon i · abou on -fourth mjlc in len()'th and p as o obliqu ly t hrou()'h th c kor, i ou th rn nd 
howinO' th tructuTo of the ast ·id e and i north rn of the ' s t id , th main part f the 
xpo ur being in the olcvatocl ntrnJ portion. The cu tern lop i undorlai.n by fno . and 

but the main body of the ridge. is of gr avel. It ha a apping of brown clay grav 1 var Tin()' 
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in dcpLh from a fcv;r in he on the rc t t evernl fcc on the 1e · Abrup t 1 ortion , f th lop<'. 
Tbe lon<Yi ud inal rtical !.'Ctiou show iha the brcl both of thr nnd nnd the <YraYrl hav!.' a 
Mnrly horizontal tratification th uah they arch an l ng ]iO'htly nt int rTnl . Cro s-hedding 
o ur. nly in thin b ed. nnd i not cxten::;iYe. ~1. tntn ' Yer. c s ction n ar the outhcrn !.'n cl of 
the <Yrav l pi sho\\· CTicl cn of aouaing an d ub ·equen r filling· th arayrl h ds hrenk ofT 
uddonl on th en to a depth of J ; f et or more and ar r placed b • . and. In plnc , th 

rrrav l hu been taken awn_ omplcLcly h~· the r aih·ay company anl nl.Y n nrnrl~· p crpcndicul n. r 
wall of and r main . Th . and bed~ dip rnJ id ly toward th ca. t rn edge of th r idar. hut 
tho gr a>cl b d arc nearly horizontal. 

The c m pcbbl cobble an l bowld rots in thi 
~J ichigan, ar main! of lo al r k materia l w·h ich h r 
Th fin r p hble a r ' lc con pi uou ly lo al and mbrac m 
nngula ri ty i' a ompanicd by d crease in iz larac p hhl being \Yell roun led and pebble' one­
half in h rlc. : in diam t r morf' rl ·. angular. Of 91 p bhlc. who e diameter avcrag , lc 
on -half i nch, 32 w r of cr v talJj n r k , larl)' ly grnnit and the rl'maining .-n wcr , and t ne, 
lim ton , and b r t prin iTMll , of lo al dcri,"at.ion. Of 374 p hblcs cln . ifi cd ,,.h c di11mcter 
avoraa s le than one-fou rth inch , 134 " - r of cr.v talli n ro .::k · and the r mn ining 2-10 of the 
am cla . c a tho c of th th r oTotrp. ~ ru h igni ficanc i atta h l to he fact that th e 
one p hhlc ar o largely f lo nl deriYation · for if a orne upp : , c k rs " ·ere fo r m d 

by up rgla ial ·trcam , they would have on tai.n cd le · local ma t rial ( thi ' being for the mo t 
paT hcyon i th i r rca h) and t h om ro k would be lnrgcl.v f granite~ and olb r di~ tl ntl.'' 
deriv d mat rial whi h had h en brought to tlrC' ur fn by ablation. 

v r nl mall gr'av '1 pit · rev aled fe lure imil ar o tho c in th 1arg pi t. I n ·ome of 
them-for c. -ample, in thr pit on tb lin e f . ec . 9 and J 6 Y vay T W1P hip- t h grnYcl 
h cl hO \\·ed a marke l outhward cl ip. In the pit nt IIol ' Lation th bed dip pcrc<:'ptihly 
to' ard th a tern edg of th ridg . 

Tn the plexu ' f ridrrc at the outhern c11cl of th sk<:'r more or k ' clay is mix d ,,·ith th ~ 
and and gravd and in plac<:'. th<:' mat rial cxpo ' cd nppenr:- to h partl~· ass rt e l till. Th 

f1 w of \nlt r com t hav h en ]p,, vig rou ~ than in ib lin ea r portion of th esker. 

WII.LL\ ) f TOX-D.\ X , YILLE E K ER . Y TE~I. 

Tbe William ton-Dan vill c ker . y l m ( ·e P l. IX ) consi;:;l , of a nHiin chain of ridge 1 a dina 
from ncar \lillian ton , T n()'ham C'ou n t · ou thwar<l pa, l Dl1lb \-i ll n eli-tan c of n hou t I 0 
mile and of b ,- tributary hajn of ridacs, nc l ndi11g . outh n: twnrd fr rn ·c . 16 \Yh t1t-
ficlcl 'l' wn hip t join th . mnin hain nt thr D e r C'r ek vall yin c . '...7 a di ·tan of nbou 
3 mil and th ther foll \nng th ntH .'· of Donn ('r ck in a coUl~ ,~·c l f . oulh fr m ' ·. 
1!) L C'r .\· ToKn hip t . - ~ Jnaham T \\·wh ip, a di · tnn c of mil .' . Thi la L chain is 
interrupt d by n gap f fu lly 2 mile. in th north a t pnrt f 1n()'ham Townsh ip. A pl<'xu 
of J11up O'rav '1 knoll i lc,· cloprd , t lh uthcrn nd of the esker s.' t m whj h i at tb 
northern dgc of the C'harlott mora ini . y. t m. 

~'1.. portion of thjs kcr Y tcm, a alrcncJ,,- n t d, wa . tudj d by . (' . Dou ()'la 1 abou 1 3D. 
Th 1 )'('sent writ r s tudi d th e south rrn pnrt in 1 7 but did twt tra ut th c.'kcr , ·t m 

mplc't Jy untillb£' ·umm r of 1900 . 
Th£' main C'skrr h ud a mil " ·c L of \\illinnt l n near th outh hlufi of(' dar Hiver in a 

pr min0nt ridge :w to :~5 fr thigh. Thi · follow. th " .• l side f ihc De r r ck all y outbward 
thr ugh . c. 2 \\" hcntfield T o,nvhip, but b1kc a m rr clir l c LW we t of it in . r . 10 and 
1 !5. In th ln. b\'O , rcti ns it gcnrrnl hci<r ht i 15 to 25 f ee t hut jn s c. 1- i t on ist · onl_v 
of a ·trin of kn oll ' hr adt'r than th rid D'C . F r th nrxt :... miles i t follow·s the D er ('reck 

of . • . 2~ and 23, _6 n.nd 27 rcachina a h ight of 50 feet in place · 
li ·tan c. I n . 4 it ontinu 1 r min nt , a c ndin cr abou 30 f from 

re k va ll y l u ti ll plain on tb a ~ t , ab v 'du h i t ris 25 t 30 f •l. Tn th outh 
f ('C. 3 i L de c nd in t a ~wa mp. r ng or esker t r LID'h and fo11o" -- i pa t Dan vill to 
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th der of th 'hn rlott moruini s . . L m. Thr bord<'r trncL· nr more unclulatirw and 1 owlcl 'r 
fr rn about a mlle north of DansYilic outhwa rd than t hey nrr ftuther north. a rul , tlu rnuin 
~krr on. i t. of 11 single - tring of ri.dgrs hut n.bo u~ tt mik n orl!l o f Dnn ' vilic \Vh r ih. m~in 

rider urY to th en t , dr cribing n nrly a hnlf CJtTk :mnll ndgr. run across th nrc tn lm 
w1th th er nrml our. r of tl1r r k r. l t.<; hright is fr m 15 to :30 fe ( in tl1 vi iniL) of Dans­
ville. Jn""th 1 lexus of knoll ' at th outhrrn nd of thr r:k<' r points rcnrh fiO to 75 fe0t nbov 
neighboring "wnmp ·. 'l'h<' knoll ' her conta in . me till1v well n.' g ravel , bu the .· k r s ems 
to b mpo. <' l 0ntir ly of gmvrl and sand. 

Th branch in -n-h a tftcld To"·n ·hip lie in till plni n n nd is n o n compnniccl h y a tr uerh 
r . ag. T i , cxc0pti nnll.\- r guln r nnd . rnooth and hn a l~<'igh t of 1 5 io 20 fcc an l rn th r 
t cp id . . Il hn.s no d ltn nt i t . outlH'H l end, hu t trrmmntc . on th blufr o f D0 r ('t·c 'k 
no-half mil' or more fr m th0 main eJ~er. ~·o fnr as <'XJ>Os d hy gntYrl pi ts it . how" 11. fino 

material, :orne parts being snndy hut most b0ing COIU'SC r nough for road hnlln, l. 
Th hnw h nlong D nn 'reel has ·1 few ridge. trung <1lon0' in . ..; C". 1 n a nd 30 L ro. 

and . :25 unci BG, \~1catfi 11 Lown..:bip , with only . horL inlt' ITupti oiP . Then i · i,; hr k n 
by a gap [ o ,·er:.. mik though the wampy rsker tr ugh p0rsi:-<ts. Xon r lh cen t r of s . 
13 Ingham Town.· hip , 11. riclO' s t · in and run· outhw . t\\·ard with hut : light brcHk · for abou · 
2 mil t th in te r c tion f tbe main c ·kcr. Tn thr ln. t mil i t i: bulky and irr g ulnr, but 
el ewher it i a low and narrow ridge nnd is of t,q)i nl ('. ker f rm . The hcs xpo ' lH' i: in a 
g ravel pi in c . 36, -n·hentficld To"·n hip wh ere a rider 30 fret high i.' op ned fron lop to 
bottom and <'xpo <' g ra,·cl uitnllc for road hall<lst for .it · ntirc d pllt. 

I.E HOY TO\\'X 1111> E , I gR. 

In Leroy T o,\·whip in a. tNn TnglHtm County Hn C' ' k<'r ab ut 5 n1ilC' I ng li e. 2 lo 2! 
mile. ca. of th<' en. t branch of tl10 DnnsYillc c ker 1ln I trends n nrly pnrnl lcl with iL from n ortb­
nortbea t to ·outh- oulhw st. I hcttd in th0 ·outh w<' part f <' . 15 and foliO\\-· a mall 
ribu tnry of Donn ('reck thr ugh cc . :21 :..c and 33 m11ch of the w ay in n '" ·nmpy tlg. 1L 

ha. n g ncral h0ight of 12 to 1 f et nnd th0 st <'P slop . chnrnct0risti of thr normal <' kcr. 
H. ontinuation on th0 till plnin in cc. 3- ,Lcroy T own, hip , nne! tJ1 norlh part of sc . 5 Wh.itr ak 
T o wn hip, i' rather faint, but it reapp0a r. in :trcnglh in th uthwcst p1ut of . c . 5 and run 
a r th corn er of e . 6 into c . 7 to th bordc·r of lh0 main morninr of th<' Chnrlolt s,v t m. 
In con titution this skcris mor . n.ndy than lh .:\fa on nn d~Yilliam. t n-D1111 . vjJlc r 'k'r .7stom ·. 

E KEH 'Y TK\( P WE 'TEll:\' L!V(:'\0 T ~ AXD E .\ TEl-!.:-{ IXOlL\ '!\( CO'C:XTIE . 

n <'slwr ys tcm begin . in th (' dar Hi\'Cr vnllcy in lh<' . outJn,·c. t rn r of(' nway TO'i\7 11-

hip LiYing ·ton ( ount.\' , an Inn . ontbnn·d about :1 mik along th<' valley o f the W<'R( bran h 
of the ''dar n -f urth to on -bali mil<' ca. t of thr lngham-Living. ton ount,,- lin . (, ee Pl. 
X.) I trouerh tl1cn bear we t of oulh int tlw rdge of Inerham (' unt.r hut is d Yoid of C' "kcr 

Jn cc. 2 -, Leroy To\nlship h w vrr, ridge et in which ar n arly 
c ntinuou for 3 nril in c ·. - 5 nncl36 Ler r n.n l c . 1 and 11 \YhiLoak to,mship Ingham 

rndiner in th midcU of th ea dO' of n large tamarack :wamp. Th0 . warnp is about 
Ion()' and thr c-fourlhs to 1 mil wid cxtcndi.ng fr rn . :...6 Leroy To\m. h.ip south-

ward a r r . ~ 1\hitcoak Town hip. It extends ha k int th main m rainc of th ('har-
y tem a coupl of mil . , but crrn to hav no e kcr rider : in iL, Lh main c k r terminaliner 

a mil or more north of tb morain '. 
A , inO'l ermcn of the c k r about 1 f c high nncl nearly n -hnU mil 1 nerlie. north f 

dar Riv r in a mar hy t ract ju t outh of a ntorainc in - 0 . 31 , C'omva . Township. A. pace 
of nearly a mile ·oparat s it from h n xt . eerm n to thr . outh in . c. 6, Hand Town hip . 
From . 6 to s c. 19, H andy Town. hii, it i n arlT continu u and ha a heirYh ranging fr m 
5 to 40 fc t. Tt i doubl for a, hort eli tan e ncar th Pore :Jiarquott Railroad , nd in c! c 
a mall ba ·in. It doc. not follow the aer or c ker trou h bIt li b Lw<'cn th t r ugh a nd C'eclar 
River on a till plain that tand alJOU 20 f0ct above tho r.iv r . The portion jn Tn erbam ( 'o un 
i in place doubl or o en tr bl , rider b in n- nearly parallol to on nnoth r and para ed 



u. s. GEOLOGICAL SURVEY MONOGRAPH Ull PLATE X 

Base from U. S. G. S. Fowlerville etlu shee t A..HOt: H & UO.IA!.11HOI«t 

MAP SHOWING ESKERS NEAR WEBBERVILLE, MICHIGAN 
S cale~ 

Contour :U1.te:eval 20 £ee-L . 
D o..turn is nunn. se..a. lavel . 

1914 





MORAl}; I YSTEMS AT llEADS O.F LA! E MI lliGA~ A:\D 'AGIXAW BA JN . 213 

by narrow . wampy tract . Th re nr al o ·light fr ho t in p la u few r d · in length. Th' 
gr at t compl x.ity i found in ec. 1, \Yhit oak Town hip. Th, h ight of th r ider , ntncr 
from ·r ' fc t to nb u t 40 foot. 

T h por tion of t h c ker .in L iving ton C'ount.r is of m-scr mate rial than thn.t in Inghan 
Co unty- in L iving ton 'ounty obbl ' i in pla e mi.:". d with th crrn ol 11ntl in Jncrh1u11 (' unty 
sand .i mincr lcd \\'ith i t . 

10 CO E KER. 

Abo u ~ lll ilc ca t of th outb rn part of th e k r ·.,- tcm ju t dr · crib d a. rlis jointed 
hain of h r e ker load w t of :outh from cc . :..9 Handy Town ·hip t< . . 19 lo:->c T wn-

ship . Th portion::; in . . 29 a nd · 2, H nnd.v Town hip , nr in tl1o mid ' f ani ·olated trn t 
of knoll · thnt li north of th ' haTlotL mo raini s' L m, i t ·outb rn rnd being . paraLed 
from t h ' i nn r bo rder of th morain b. a t ill plain o r a m.il in w idth. In c. 5 l o To ,m­
ship, th kcr run. out on to thi· t ill p lain and i · brok ' n b a mar ·b.r fY!IP about a mil in w i It h. 
It r appear· in c . 7, Io o To\m hip, a nd on ti nu d' ·j in ted ridge· n:s fa r . ou th a. · c. 
19, wh re i tt r minatc in the m.idst of th Charlotte morainic y t m with a. mall sandy xpan­

i bl a d lta. 
OAK GROVE-U OWE LL- 1111. 0:-1 E 1\ER YSTE.M . 

Th Oak Oro -How 11-Chilson 
thTee c k m i n an cncl-to-rnd n c . 

rang 
expan ·ion pla ne, except fo r ba in a.nd mround d by an xtcn: iYc \\·amp a f w fc .L low r, 
o ,· r ' th. outh "· t part of . ~0. T h . wamp in tur n · ' WTound d b. promin nL moraini 

hill ·, nnd th mor aini topography xtcnd norLh n arl. t Howell ul ng th ide of th 
e·k r. I n. he lln f ontinuation f thi ~ k r -"Y't m, and p ''ibly rclntcd to it, in the por-
tion of L1 c morajnc we~· a,nd . oulhw · of hilson, th r i.· a ch!lin of prominent knm •;;: thr 
f which r arh 1,100 fc an l a fourth l ,OGO fe t t1bov al,,cJ.. Th c ·kcr tr u<rh r 11·b 

920 to 950 fo tin th p rtion outh f \ nn P r . 
Th ·k r along Bogu :-t·r k ha a fanlik rxpan ion a it · 

T wn •hip, wh r al · it is dc~cloped into n p lcxu · of ridge ' . 
erally a iocrl rid , thou<.rh in par t ' of ec. 19, 0 · ola Tow n hip, i l on i:l · of tw p:lrnliPl 
ridge;;. id b) ·ide. Th acr o r dq r "·ion follow d by the r:-;ker i: :w:unpy nlcmg mu h of i t;; 
1 ngl h, thoug h in pla r · Bogu rcrk hn. ru l dtnm ·uffi.cient l.'r to dmu1 the ::;w~tmp. 'J'hi · 

wnm] i.• tt tho WC'.'lr rn cd<'C of a omplicated net w rk of wnmp · lhnL o~cr · th w · t •rn 
third of 0 e la Towns hi11 nnd app HI" l mnrk. th llnc • of ubglnrinl drainacr in th plain 
north of the grcnt intcrlobnt morain who inner bord r orne. u1 Lo Ilow 11. The · ' fcatur s 
nrc shown quit clca.rJ. r o n th H ow U t.op<wraph i beet. Y ral 'XP ·ure· on th bonier 
of LhC'.' '1 ugh nnd . wnmpy l rn t · ·how n thin drpo ' it of t ill re · ling n nncl and O'ra\d and 
po ;;ibly nsi · ting (lf 'nglnci!ll mnLerial d po ' iLecl dmincr th withdrawal of the i o and th 
con tcmpornr r d position of t be k r ridg . 

lost of tb.is k r aloncr Lhc B g u Cr k all is not r gu lar but i b ad- ·hnp d-bunched 
up in p ln · no d 1 y v r wcttk lC1w r i \cr Part of i , howe~cr in 'CC . 1 , 0 cola 
To \ Jl hip, fo rm n).i al C' k r r idge' 10 to 20 f ot b.iO"b . On Lhc lin b t \\·een s . 12, How ll 
T ownship, and r . 7, 0 In 'I' wn ·b.ip, th ridge i c 0 Lo 40 f t hicrh and in p lace n early one-
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