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LOCATIONS OF OUTCROPS, FOR THE MOST PART WITH AREAS MAPPED AS MARSHALL,

BUT AT OR NEAR WHICH COLDWATER EXPOSURES MAY BE FOUND

by G. M. Ehlers
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Lesatlons of cuteropa, for the most pert with
areas nmasved os arshal}, but at or near whileh Coldwater exposures
may he found.

llsdnle County.
sonesville.

“1%15@&13
at Josoow, I

L

L, 08Ce4 {Jefferson} |}

g Selien, @G, 26, 4llen. ) Chonetes pulchella,

Hoto. ghaﬂa 1oealities (s and &3 arc all in the lower surt of the
varshell 39{ sandstone) {{inchell - lroe..cad.lab.lel ;iwhaﬂz,eit,lzﬁnxm,gu* 11)

S 5;&.%,&.@.?5339.33, ~dems , ;illadﬁla Co.

6. Hu.W.o, NaW,.., See. 4, Jorlerson, I'illséale Zo.{¥leurotomarls stelle
and @Xiﬁﬁ&?»

7. Cerpwmin's ‘ﬁarfy, 1llsdole, lillsdale Co.

8, tlen's cuer To. Hilledele, 'lilsdele Co.

Ue Uspeo, illsdule Co.
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Glety said he d1¢ not visit a number of the ubGV@ localities,
2. ¥. Zhlers

dackpon County.

1. Look up, Jec. .w, Tolumble, Jeokson Co.

2. Lmak up Jeec. 1o & 36, ggaert#, Jackson Co. {Dellercphon rugosiusculus),
3« Southwest of Haroleon st Stonoy rolnt, a station on the Jeokson and
111lsdels R.7, Sandstones emtir@l“ sinilar to the Lapoleon are guarried.
55 to 40 Tt. of strate oxresed. foune identlesl to that of latile

Oreel and Varshall.

Calhoun County.

1. liomer, Calhoun Co.

2, Condit, scuth of ilblon., dandrock exactly simller to lapoleon{destitute
of fosclle).lede of cuarry about smounto to 20 feot,
Important, Delow thwm(aan&&tmn&a T suppooe - hlers) are s blulsh
colored nilcacecus sondstones nlterncting with ehals beds and from this
seom issue conlous springs.



toeations of Coldwater outerons, obtained from 'iterature.

furon .ounty

Coolosie seetion for ‘oldwater and “arshall Thickness
Vapoleon {(Upver Tarshall)ss B00 E00
Tower orshall{0rlginsl Tarshall) lardwood oint

ahnles,sandy flage,fossiliforous,tynical marshall

Pauna 88 85
lort sustln se 23 4008
Sandy shale 58 476
tolnt aux Soarguer se. 19 494
shales ond Clags with lomlngeria Julla 41 S55
Crindstones with bhends of peanut conglomerates and
broken roniatite shells 25 560,
“iue spandy shales of (illow He & Uecs. 2 2 3. furonm Unshp 172 e
%taeﬁ Tard of Chio % insart Light house lt.oonglomerate
Herrieks I, large founa 4 1lve
Mrootly under should come the raecoon,erricks averly
shele Pauna, lue shale with carbonote of iryen of fort
liope, Tarbor lJoach, ' hite loek to Jorestville, with
shonetos,seltulus, of spulchella,comnon throushout 780 89¢

Slpek Sunbury shole with Linguis melie und Crbloulolidae

newborryl in Chlo 103 999

Yupron Uo. Luberops. oee Lane vol. VII {(Pt.2],7late VII,
fogation of outerors wvill be found Ly mumbers upon outline nmup of Vieh.

Looality
1. South of old grindetone ~uarries on See. 30, .19 N, R.14 B.Blue shales
berl, antlon bocomes andlere 30 ft. from top.rew port
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well.

g.0rest of bluffe 4. of luron City. Ueem to be formed by same Tlags.

%, %“4llow Creek, Purcon Clty. Sectlon sxrosed about 89 ft. below top of
Goldwater. e lower pert is blus shele with compressed lamelldbranchi,
vhile the upper rert has several sendler seans of derk greenish blue
flags, which show thelr hipgh per cent of carbonates of iron, ote, by
weathering wery rusty. ‘he soetlion 1o as followsi
3 inches 4dlrt at top.

inches red ss. sesm which ihynconells sp,. 16036, roduetus and leou=-

rotomaric ap. 12000 ete.

inches barren.

inches sandy.

£4. blue shales, averingly fossiliferous, 8p.100435.

4. blue shale, no Tosclls found,
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of a sundler nuture,faipre
iven below at the

Telow we have arenacecus shales wlth small seamg
1y continucusly ox-osed, untll we come tc tho sectlon
pluffs south of the lirhthouse. Jeu next looslity.




Cooper, he lower leogon or mlddle averly ls represented in 'lchigan
fron the t. aux Jaroues Lighthouse (Conclorerate I) to the lominperia
Julie strotunm vest of OCrindstone O1ty, end perhaps 20 ft. of the strats
rogting uwpon the “otter. "Le totel thickness of above approxinetely 215 't
“his inciudes 40 £t or so of the orshall es defined by Uinchell. &t 1%
aux Darcues Lighthouse the horizon is 9358 £t. and more below the Daypert
or Yaxville ss. as exrosed on 114 Fowl Bay, northeast of BLay Clty. ithe
in this greatly lncreased thlckness of sedimentation there cre at loust
4 herizong, cach with their charscteristic faune.

{teo upe 200-298, Vol.7, 1te ).
&, lulfs S, of Jte cux Darcues Lighthouse. Sectlon taken nbout where

e line of Secs 11, Ve 18 Ns He 14 B, strikes bluff, Lane conslders

this section of 38 6. to be from 1856 to 188 ft. below top of Lold-

vater. iunchell's seotion slirktly different. Uee Lane. Jee Uinchell

1860 Repokd, pe 70,

Ae dd T%e U ine blue shole.

By 3 lsnches neyrow hand of anlesrcous sandgitone, brown in weathering

Ge 3 e blue sandy sheles

14 £t. © ine to 14 £t 10 in. o compecot brown veyy Jossiliferous ss.
the Zghizodus ag which seenms to be the orinelpel source of the ol
tensive founo nere collected, spec. no. 19044-00; at 170 feet {rom
top of the croup (. oldwater)

Be 1 ft. & in. bYlue shale

Te Urom 160%. 1 ine to 10 . 9 in, the maln bed of 88., conglomeratic
{pebbles of eonl {1} vvritie, esvecially the top which is almost o
gol’d Jayer ol pyrite, eaclosling and roplacing pany Tossils; ot Yinmes
very celesreous, and again arrearing as & whilte ss., the pebbles ape-
pearing as spnall rounded grolng of cuartg. Ope 10074 shows the py-
ritie facles, and spn. 1068 the conglomerate, and sne 19073 tio ss.
fooles, from 175 to 176 from the top of the group.

About 12 feot of blue shale to 188 ft. belov the besse of Marshall,
fossils very rere, but ccgasionsl Iredueti, and spirifers and minute
forms (triloblte lurvee 7) are to be scen, as illustrated by syecle
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Conglomerate {I?) at llghthouse contalne e broo lopod fauny - slelos
below s lamellibranch fauna. ‘vidouee ln Chie thet the conglomerate {I9)
wes donosited by rliver seotlon coming from north or norihwestward.

Cooper hes been unsble to correlaie the Haccoon shalegl{which contain
an abundant lemellivrsnch feune in Ohie) in luron Co. stratigrerhiecally
and 1itholorloally the ncooon shaleg in urcon Co. corves oud to 188 It.
of shaleas ocuterorsing below conglomerate st It,. aux I, lighthouse and
southward almost to larbor eaeh,

Hos. 10078 « 10084, e way conmpare the fauna with thet of the Homingoere
ine Julis zone ote. and find corres onding forme but in the upper zones
they are all snoller,



Jhvough ﬁh¢a stratun {lare means 12 I, Sﬁ“&@ﬂ? « . above) 1s so thin,
tre riochnoss of 1te feuna ond its aoparent sorsistence ond thilckening
undor ocoveri( found in well records 53¢ %, under *ﬂrt Lustin and 750 « 800
fent under Caseville) nake it inportant and suspest lts correlation with

one of "lerricks zones", viz; u@urzamarat@ I.

livte. Tn geoclogic seetlon for furon Co. see pase 1 of note book, Lane
rives lerricks Conclonerate I m thlokness of 4 It. and [ lecez its base
178 Y. bolow top of Coldwster.

Delow this (lLane probably means lerricks Conglomerate I, or he may
mean wirutum G) the farhgt;wn crows more end more shely, with fewer sandy
streaks.

In the 4. aux Davoues secbion i lne L. ag& listie, the bDeds run downward
from 10 Tfoet at the V. end of the biwfs to € foot above laks, near ithe
iiwhthauaa. Just beyond the lighthouse the caloareous @a&ylamarata disape
voars snd is reploged by snother layer larther ucw&. the oxact and oritie
eal colint nod hﬁiﬁﬁ axwr@@ﬁ when wo vere thore. he Mmig;bxrh”mu of tho
fault would account for the sbnormel dip of 1l te l\‘ to bhe Hale

DEabali.

on Mele slde of ldpe roed sbout 1. miles .U, of It. oux
Statlon. {Drom o oslie agel.

o .
Wdoe i T
e g g T X
Darcaes Lizht

Ge Ohalog of thie seodblon {Ut. suz Yercues lighthousel ars also vislble
farther south in 8 number of ravines in ‘ees. 12 0 18, Uuron, cutting the
biulfe whieh ore ob an sltitude of 20 Lo 39 Poet above lake and overlook
the lponculn terraces,

e ort Vove. o sandy shale cccurs elong shors and 50 (oces south of
mill at the wolers edge, aleo in the bed of Hlemond Urevk Tor o few foot
above its nouth.

7. Locording to lominger the sbove gsandy shalea {(Loc.d) ocours 1. miles
north of the town.

8. Acoordine to lomlinger the above Eﬁﬁﬂj shale (loc.d;) ogeure in the
lake bottom close to the doek (iort Uopeij.

Hotes, The above beds (at G=7=8} appoar bo b& aﬁl@ﬂtwlﬁ,ioﬁlly aoule
valent to those ol Marbum “eaoh {(peGG,vol VII). This statomont (p.26,
voll.ViI) | rmb&&}g'& ‘uals gbove. The cuterors ”’@.* shore and asouth of the
nill at | art ‘ope, of sandy shales has o fauna 111@ that ot oandy Deaneh,
{? Harbor ﬁa&ah@

ihe horlzon of the top of the sand Jeach {Larbor Jeach) well may be
»laeed 400 4. below the top of the voldwater,



Y Uarbor Deach. frecuent outerops Tor 2 miles south, vrastieslly cone
tinuous with exuosure ot Jock allse.

10 nrth. of tﬁﬁﬁxﬁd?ﬁﬂf “@ﬂﬁh; in tr sncﬁea aznd ditoches un to the town
line, . 1line cf Jeo. Y, T4 10 N, R, 18 Z. Shales arnd beands of arenageous
shales heoavily ocharced with ecarvbonate of iron ore oxnosod.

&

11l. Exposure in wayside ditch on the lloe betwe.n .eos. 30 and 51, 7. 16

rie He 10 I,

lnte. 1he nmost wildesorond form in 2ll thls seetlon fron Jort “og@ to
the nbove (Loge.ll above) is ahwnataa ﬁﬂl@h@'id s&n. ? soltulus. (ther
forme are iroduetug loevicostn and comularia graetilis,

12, Noek Yalls. he nome bode with shonote M%& iﬂffﬁﬁﬁigﬂ of ﬁﬂn1&~
tites are well exyosed ot ﬁma“ “alla, the ri; !
ledeos belns covered wlth ‘ ueﬁiaﬁ» .m rwli@f, na %all ne Qﬁ e
gﬁpmnlﬁwﬁy ﬁhmﬂmd repymd e gﬁg of mrvmwﬁn »mqgiuw A 1y on v

Thervwe L =
CA YA e W Wl » AR o KBy xl- L] H v.,_,; -

m&ﬁﬂﬁ loenlities.

l. 4t the meuth of the stream §&.Ro¢ e o, Te 18 %, N, 18 9,) The
B0 flows over o ledps of sholo and st awv s8. in cltern nating veds, with
6 fall of 8 fect. “ull seetion exposad 10 feoet,

toes. 10-%Z. . 8inllar ez osure ves ohsarved about 1 mile helow this.
{CGorden}. The Ja&miﬁﬂ from th's loeality are ﬁﬁiﬁ ﬁﬂ be paleontologiealily
ecuivelent by 're Cooner to the “oots' lua ssoetlon in Uhlo,

‘»wte' The same atrﬂtq eo excosed 1n the (oek Waila sagtlon aprear ot
soldwater p. 200, Moot's Twn Taune (Cuyahogal.

L&ﬁh,35~$q iame heds (T 8 13 hlers) oecour ohtsoursly al the base of the
slponouln bluffs on cud noar the north line of Use. 31, Teld Heileld H.

Log. 15, S, of "hite Moek Tor shout e mile ocsur apenagsecus shole beds
in steop blulfs of 25 rt. @l@vaﬁimn w&mv@ the éa@e. ?k@ sane beds are
beautifully ex- a&@d for ebout 1/8th of &« mile in the aresck near the cone
torline of S@Q* 3%, Te 1D K, He 18 H. and ave flnely ggintaﬁ' one set
strikes U, D2Y V., dlp to N.N.V, snd s poorer set 3. 70

Indistinet onet of fosslles ermong them goniatites, sre found on the sure
fage of the srenscoous flege {&cm&zqﬁr log, ¢ib. ». 78}

Loe, 16. Je of Verbor Deach at msutﬁ of illen Ureok & seotlon ab Roek ‘salle

See Loo. 12}. Cooper colleoted Chonetes seltulue, roduetus shums rﬁimﬁ&ﬁ,
Iroductus newberryl, ver, annosus, ~trebloptoriaredia, comularie sracllis
and [ hostornides zrirmﬁua.



sanilae Coe Cuteropc.dee wovlileoe Rejort Vol.7, te O

Loeality
17 Chree hundred naces U, of whe landins st lilchnondville. fen ft. of
shales outerops in a vertisal escurvrent at tie water's ed-e. he shales
zre blus, thinly lamlnated and contaln vocaslonal thin beds of se. he
s8. 18 {lne groined, blue and miceecous. The layers of ss. vary from a
fgaction of an inch to & or 3 inches in thickness. Lxposure oxtonds for
half a mile along the shore., The only Tossils ohserved were indistinot
vorkings and casts. «bout 2 nlles U, of this voint, roc: appears under
vater along the shore. At this colnt 1t is decidedly arenasecus, the ss.
coceurring in layers about ¢ in. thick. ihe ss. oxoosed hero Bnown as the
Aleknondyiile asndstono was correlated with the eres as. of the Ohio
ra:orted in vol. V of the "ich, feol, JSurvey. This is elearly sn error
{rroofe woll records), es the roghs oirosed at Aichmondville eannot he
lower than the middle of the Uoldwater shulos zud are srobobly within

L W T T T L Bty oy e g o R R P A N
100 or 800 Tt. ol the top of thal forsaiion,

18, Vorestvilleo exosure. los."imcellent exiosure of Joldwater shaloes
sgour along labe Turon atv orostville Lut they have not ped been utilized.
“he shale Torms & line of ¢llffe and when fresh arpears britile end grit-
¥e «n “luces, hovever, it has melloved down to s towsh olay”. [he orogte
ville outorop yenresonts sn horlzon somewhot oicopor he series than
that ot iolim 1ile and Yo ocheractorized in the waount
af arengeeons twioeriol.

Sl Onrsonville. ) te where nany
shelliow wells were suni lntoe loldwater shale, rooks belng struck from

10 to 20 feet belew the surioco. Informetion given Lo H.h. Gnith by people
from Carscnville.

: it chamy s s P T I Ty e T P . e I

uerry oxlsts noar ‘uron- Bonllas line, about & miles 5.W, of Ubley.
[ o g g 6 G e B
ureke Grindetone Uo. lotper O Leach

Lennwee 06e  Uuberous
Locailties
12 leay idrisn. Vinchell, 1860 “ich. G.5,
? S miles ¥, of Hollin village. Vas teld that outerop ocourred here.
244 not visit thls locallty.
Hraneh Co. Cutorcus.

28. frouson. leg. Frof. foper Lo Wll

G4e ales of lrsnch Co. hsve ccuglderable ebundance of .ldney iron orea,
“inchell,

)

£l Lear .cldwater. vinchell, 18860, "leh. G.L. scs below,



4 few mlles west of voldwetler, near Uranch utatlon o boriag w s made
C.D,. Bennett of Joldwater). / ¢ mlle east of this boring a 85 ft. X 0=
ure occurs. o fosslls, (fipmingers, Vol. III, p. £8).

Similar shales as above uncovercd in brickyard north side of elty of
Coldwater. "ossilliferous iron geodes, including chonetes, illinoisensis,
eto. {(Reference above).

Looli up re C.V, Bennett of Joldweter. Lane got drill cores from *'p,
Hsonnevt of lromo«liyries veil - 8600 ft.

Coldwater, Vich. HMoot's fur fauns {Cuyahore ) similur to that at loek
falls, ureon Co. {Cooper, iuron Uo, Revort).

Shales oub eropplng south of Hiehmondvlile, sanllee Coe are similap
Lo tie beds oo the sune Yormat lon used in Urench Co. for the manufacture
0 coneut., {Cooper - luron Co. Hevort).

flon Snowalber, 40 VYontgomery (t., dcldwater, Jubular vell man. Hill
ba olad to plve well records 10 blanks are susplled.

Locality 28. lear Jnion Cltye tlnehell, 1880, 'iche (.5

{a) in biookyard of i'r. Zerritt, 2 miles S, of Unilon ity, Town O,
He 17 Ue Dmce L0y the muriuce beds are sendy sholes with seams of calearec-
Terruglacus roeil, containing menry smaell erviindraceous nodules composed of
cumect carbonute of irou, beeldes o number of cartlelly very finely yree
served foseclls. Delow these are yellowish croy, soft shaies, used fop
brieok meking, vhich nlso conteln mumercus kidneye-ore concretion of lentie
oular form. |Rominger Vols 11, De G2)e

{b) Mall o nile U, from tho briokyard on r. sendall's farm, the shale
beds are seen in outerops aniong the banks and in the bed of Coldwater
Creck, amounting in the exnosure to ghout 30 or 40 ft, The lovest strata
seen in the bed of the river sie davrk biue Lard shales, with gray carbonw
ate of iron geodes and coneretions of iron pyrites: nbove them some srenae
ceous seams pervade the shale beds, Tollovwing whioch are the beds seen 1n
the bricikrard. The fosslliferocues calearso-~lerruginous bed, and to some exe
tont also the kldney-ore roodes contulned the fellowilng speocles of fossils:
Chonetes 1llluscigenslis,stronhorena rhomboldalis, Terebratulse oudora 7,
several spirilers not accurately determined, spivipers lamellosa, Lingula,
various specles of llucula, yalina, :latyeeres, leurctomaria,
Loxonena, ‘elierorzhon ¢olericulstue, Oellerophon yritolites, Conlatites
vweni, haubllus, . rectius, some bryozom, ond others not yet vroperly
determined. Ceatoar JUd. LLE, L

see C.T. Murley and Vanpehlel -« well drillers, inion Uity.
B85, fouth of Goldwater, in the town of Algernsee, on lencil Creck, in the
ravines of driftecovered hills, the shole for»tlon, with its intermediate
seame of s8. and of bidney ore :eocdes ¢:.n be sesn nicely exvosed. some of
the lroa geodes cre fosuilliferous.{fominger Vol. IIT,-.00).

‘uineav. et Vol. 8
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Calhoun vo. Lubterore.

Loeallty
1

0. Sbhens. T inchell, 1060, ish, O.d0,  lobert lewls, ve 1 drillers

29, leroy, winchell, 1880, "“loh. ©.54
syeillaocecus h@ﬁs at Leroy resent t e charachier of » blaeck bitunie
nous shale., " nchell

D8 We of Dellevun, laton Jo. Jorner U Te 1n Calhoun Coe

&

Dde ewbon, Jinehell, 1800, Yl + Gede

S8e. Voreunn U11ho near Jatile Jdroeit. n lillsdale Uo.iges poge a@z and
at Vernon '"11ls, neer Dattlelresk, the lacenon sheles {Coldwater) are
avrarently reuvr sented by o coarse g‘??r&iﬁﬁﬂ vellowvish gsomewhat friable
mnﬂmunm which consaling 1 prect shundanes ralseontle concentrioca and
; iy m. {wmmw zz;smtmm 'iu.z,. Teo ihe 5y Mighe Uool. Sura)
»

st o
e ht B 5 \.‘my

16 Cupator of ;555*2';%},@ dreeln 3ok chool usevn,
Prad o jw, f»r;;; ; @}_l{;’; HPee | ires, board of ‘ducations

& County Suprvevor.
ook un ’0@””@*‘@.

Ve e ohs Chem  {hvde emysye s g
Hhe Jomanh U0 *w*‘zﬁ:ﬂl’%??&&

88 endon. < inchell, 19 fxzfsif’n Galde
«.% s,&sacmwﬁ g mm ab Vendon cxesent dhe chorscter of o blook Liiue
minous shale, Vincholl.

oy
i %

aidos ® - ’:lggﬁﬁli 3 REGE Y % :%@;S‘ o »&.ﬁ‘

2 . ;’mxg;m“ Yianochell, 1000, leb. Cede {lines drswn thro thils)e

é‘-" 3 3 ® £ T R
aé@maw e abure gt this loculiltyve ¢. V7. Zhlers.
Ghtavs Jo. Duterona.
ﬁ{} u}%}‘” 3 ’f,},;. e *U uw LRSI ¢ £ 31 ::’33. § i . 5 5 © hqs 3. 5w # Qkfﬁi’: z{ 95311 %ﬁik ®

¥

kS
{ inchell ":iem. Hapord, 16607, Ouberop orobably bese of arsholl(Zilers).
Some but no ”sm’@m* 1 rolinte” where ox-osures ccezzm

G0s T U lig s 10 L e near store ol Lake  lehicsn. (U lichell, Jlen.lecort

1550 ) . Hothlng dolnge



tuterovs in flats berdering Dlaek li. about 4 miles north of holland.
Lithologigal charsoter nearly the same as grindstone 8 in cuarries on
the iake uron Shore. . greenlish, fine grained micaceous sandrock. Usual
fosolls of “arshall ss. 9 {(lominger vcl. IIL, p. 84) (Lines drawn thro thils

24d not visit. Jes told by number of pecple lneluding two .rofessors
of llops ‘ollege who were interested in Ceoclogy and who had flshed and
tunted along this siresm that no outerops ocourred at Homlnger's locality.

3%. vaverly Juncticon neay lollend.

At Vaverly Junetion, the same strete {(as at Verons '1lls, near Dattle
Creek and Villsdale ecounties « see pp. 45 and 59) are oxtonsively juare
ried. :t this nlace over 85 ft. of rock {coarse ss. -« Raccooon shales) are
ozrosed which 1s sbundantly foseiliferous, cimost 8ll the syecles, being
lamellibranchi, sansuinolites flavius, alasonceilo concentrliea, . attenw
vata, jueula iovaensis, Musulana simills, ithyris lomelloea and Deliore
ovhon eolerioulotus were the only srecles identiflied which are charactere
istie of the lageoon sholes In the Shle busin. The almost ontire absence
of brachiovods rothor tonds to emplasize the relationshin, but the cepha
lonode are felantlvely much more abundant than in Ohio. (Lines drewn thro
the entire orscypachl,

DHilledale Co. cutorons.

In Biilsdale Co. and at Verone “ille (see p.43). rear Battle Creck,
the laccoon shales are apparently represented by » coorse groined yellows
ish, som vhat friable sandstone which containe iIn preat ab.ndance, ralaoeon=
ilo emncaa%ric&, and 1. sttenuate. {(Cooper, pp. S0G=E89, vol. 7, it.5,
ahe Gells

G0 6 {1 the town of Headling, the shele formatlion ls everywhere found
undera thin cover of drift when digging wells eto; natural outcrops in

the rovines snd beds of aereeks are also often eoncountered, [he shale is
sometimes considerably arenaceoocus and vervaded by regular sandstone ledges.
‘hoge latier often contains fossils, but the best preserved arc always
Tfound in the ealenrecus or ferruclinous seans or in goodes. Desldes the
other Torns mentioned sg found near Unlon Uity, Branch Co.{see pp. 57 & 39)
Zominger slsc found at Reading &« large nautilus digonus.{vol. IXI,p.89).

ho drift de-oslis of thls reglon contain in nany ploces large cuantie
tles of framents of the arshall sandstone, Inclosing an gbundsnee of
foasilae; one of these localities 1s near Round Lake 1n Jee. 32, of illen
Townehlp, where by the exemvatlion of = rouod bed, masses of this sandrock
was thrown out.

i.ook Tor outerops slons roed ocut through from lillsdele to sllen.



Lookl up I'r. mith's cousln, who 1ls onglneer at Jtock's lour 111,
Tillsdanle.

Tnformed that outerep ccecurred about | mile orth znd little west
of ~llen, lillledale Co. 1d not vieit.

Lock un Viskwoy Commisclonor at Jonesville, Dert Yarvin,

/-

“r. Tharles C. ox, .-ounty surveyor, at Hillsdsle.

Herrien Co, tuterors.
S Brown's Jtatlon, Laoke Townshlp., fcoatlon, 128 miles N, of New buffalo
and about 1, miles east from the shore line. 4 brownlsh or violete~oolored
gandroclk 1s found under s 4rift cover -nly a few fest in thlckness. By
exploring ditehes about 4 or % fret of the roek ledges have been lald
open, which sontaln some of the most cheracteristic forms of the sendroeck
#t Yapshally Muculn hubbardl, sllorisms eto.(Homniger Vol.ITI, ».83)
(Line drawn thro entire roregrerhi.
Lane {vol, 5, 1.21) shinke thils ex-osure micht be ilenmondville as.

Hothing dolngs. . A. tmdthe

Did not viesit. Valked with people vwho knew the above reglon and who sald
that bedrook was not near the surface.

tossibility of lutorops
1. Uear ochester, Uahland CGo. slong Clinton H, See map.

Brighem, Sattle Creel Yuseun.
¥



WELL RECORDS

by G. M. Ehlers



“ell lecords. ew well records mav be found with my notes. Sce road
map of branch County.
Go 2. EZhlers.

Hte Jomeph County,

Ae Leonidas Township. Te 3 5., I 9 W,
1, H.Us o of N.ie L GG e S
well 57 £1t. deoep.
20 ft. = drift
37 " e Blue shale (Ccldwater).
liote. This well ond & others in ‘almnazoo Co. (Secs. 35 & 34) are all
drilled within 40 rods of one & other.

2. Leonldas Villare well; well situated in angle made by intersecotlon
of BewWs and N,H.«5,%, roads. iell 1s close to 4. line of Jec.2l.
“ell 260 ft. deep.

20 ft. - rift
R30 £t. = Jlue shale {Coldwater)

* lecords glven by ir. liobert Lewis, wéll driller, Athiens, “lch. when
drilling in the "blue shale or clay" {Coldwater). Vr. Lewls often
strikes "hard laoyers®. "Sometimes the drill wlll only co o nalf
ineh a lorencon™, ¥y, lLewis,

Comment. These "Hord layers” are elther olay ironstones, thin sond-
stone or hard conglomerate seams,
B. Centorville, It. Joseph Co., Driller, Vr. ‘harles lox, Vendon, “"ich.
Tope. 20 £, - sand and pravel
3" - gtoney red clay

461 " blue "
noon " red *
g v sandy blue clay
g o m Dlue ghale({rretty-like].

1L ft. & in.~ sork brown shele rock{shells on under side)
10 £t. 4 in. -Blue shale (pretty-like)

Bottom 7 £t.11 in, berk brown or choeolate shale rook. fard.
Dopth of well -~ 118 £t. 5 inches.



Ao Athens Tovnshin o Ve 4 5. He £ Vo

1. 3. 2o o Heg. S0

irift about S0 %, )
Blue clay (shale) - 4§ £t.)
SQE:&_‘ Df Eh}i}., LBCe &
rift. about 30 It
Alue eclay{Coldwater sicle) 5C T

£t

L ;:3 . - % Gf f'% .YJ ] w‘»
Drift - about &0
Dlue clay (Cold.

Bog. 21
%,
shale) -« 160

a.; s.iﬁﬁ e ﬁf ii c’:: & =
pift « about 85
Blue Clayl( Celd.

LS X Py £ L)
Helle o of S.¥,.5 Sevoe 28

Tplft - sbout 25 £4,

shale) - 120 ft,

Tte

nlue elay (Coldeshals) - 100 ft.

Be Dot 4 Of Sl 5 S0C. 28
prift - ahout SO b,
Hiue clay {(shole) « 30 to 35 It
? & %g 4?&6 » k,, (}f »i."; ﬂff * s f§=€%€3 » f.‘fi} .
Hegord same as above (6)

SeW. 4 oof 5.0, 5 Sec. 13 )
rlft - about 50 £t. )
Blue elay {(shale) - 86 ft. |}

* Drillince

*

115 £t. well a}’tho

86 Tt

75 £,

B S S

3
% 165 £t.
¥

2
e g £ B
OW = G L

116 r¢.

made by v, lobert lewls, ithens, “leh. "Hard layers"™ struck

in "blue clay”., Jee * under .., leonldas Township. 5t. Joserh County.

£ 3 iy nY s = r o
i«;o&iv sy Qf Walie 7 ;ﬁﬁa! ;Jf)

1.

35 ft. - Blue elay {Coldwater)

Egn 5’1 » {g ﬁji. m@ﬁ ¥ ;}\;’ .
Jug well - 485 4. or more

)
; 60 £t

Blue eclsy {(Coldwater) struck at bottonm.

Ce Burlington +ownship Te 4 8¢ Re 7 ¥

1. NeWe L See. 23 %
B0 ft. or = - Drifs )
20 ft. Blue clay {(Coldweter) )

L

150 't



Se

e
=

S

Go

)
)
1085 ¢, Dlue clay{Coldwater) )
)
)
)

S.E. 5L Cee. 54 *F

20 ft., rift 200 £,

20 ft, Lrift
64 T, Dluc skoloftoldweter)

84 £t

Plowing well

o

Prillings made by “r. obert Lewis, Athens, ''ieh.

doll records given by Vr,. luxloy, Union Clty, Uranch Co., V1leh,.

ey Yuxley likewise stirlihes "hard layers”™ in shale, which are osrob-
ably ecloy ironstone or thin seams of sandstcne or conglomerate,

e & . P e
Hewton Yownshin, To & Le e 7 e ©
1, S8, L Of 8. W 5 Sec. 31 J
80 4. 4arifs Y} 40 .

20 £t. Slue olay (Celdwater) )

Be » oF H.¥W. W B0 SL }
55 The Arify | ) 4G ft.
156 6. Blue elay (Coldwater) )

3.8, 4 of 8.E. | Sew. 30
“ell 80 ft. deepr = passed through blue elay and into 11 ft. of

sandrook, m&i&“ goft st hottonm. dandstone -« not pasaed through

Selle i OF Dale o iaa. of Leo. 2@.

vell 80 ft. deap~ possed through blue olay and inte ¢ £t. of sonde
rock similayr to that of O above, at bottonm. Sandstone not gous

through.

3' ‘N,a s; & iu;snt a“ g;ﬁﬁl gg}’

Yell V3 £+, deep yassed through blue elay and into & ft. of sande-
rook, @imilar to that of & z%mv&, at bottom. dendstone not gone
throughe.

Jells 3, 4 and § are situated on & high hill., Vell 4 is located
unon hichest roint of hill, Sardroeck of well & i1s the herdest.

;.ﬁ«)Es Oi, E;aiﬁ; U :‘3‘@00 36

20 ft. Drift )

80 ft. 6 in, Slue elay {(Coldwater) } 90 rt.
& inches 'ard roeck )

* Drillings made by r. Sobert lewls, sthens, "ioh,



Ze Prodonia Uownship, Te B e He G Hl"

l‘ 5. ‘hq o e‘j@co 3@:
About 80 £, Urift )
39 £t. Dlue eolay (Coldweter) ] ce Tt
3 f£t. Vard roek )

* Drilling nods by 'r. Hobert lewls, .thens, ''ich.

{ttawa County
station 49.

Looation: North bank of ilack Hiver, about 300 paces L. of largest )
sbandoned Yaverly cusrry which is located in the I.W, ; See. 22, T. & N,
Re 15 ¥

Sectlonsy MNo ledge 1s exposod. Urift fracments of a conglomerate are very
numerous, this rock may be near surfece. The conglomerate consists of
rounded pebbles of preenish arensceous and c¢aloareous shale with a rae
trix of dark gray, highly ferruginous limercek. The pebhbles avorage
about 1 in, in dlemeter some having o longer axis of ns much as 3 inches
All pebbles tend to be elongete., Upon weathering, the pebbles become
brown. The centers of meny are brown, green unweathered zones bordering
without. The matrix at tines consists of & ness of Finely comnminuted
brachiopods, crincid stems, ete, These aress are highly caleareous and

oive a decided effervescence with i{.Cl., The matrix weathers yellow and
brown - a limonite -owder forming on the surface of the rock. Nunerous
clay ironstones alsc rregent. Some contain oalelte and gldenite 7
within. Jee sroeimens collected,

“ossile: tatrix abundantly fossiliferous. Spirifers, iroductus like forums,
larre selecypods {of Iterincroeten! crinold stoms ete. ‘ossils well
sreserved,



Stetion 44.
Location: Largest sbsondoned ruarry near .averly; about 30U puoes H. and
75 -noes L. of point where Urand Rapldd, Holland and Chiloago ileetrie
line crosges road on e0. line botween ueos. 21 and 2Z, Te D M. HelD W,

Sectlon: ‘uarry filled wlth water at time of vislt. The followlng sectlon
was glven by 'r. Uorrod, who last coperated the cuarry.

O = 8 feet of sandy soll

wery hord layey 4~5 £, thiok 18 £te or-
23 to 4 0. helow top of 8f. in cuarry 0f greenish
ichly Possiliferous | colored
slsaescus
} sandatone,

Look taken Irom
cuarry rogembles
somewhat the
grindstones of
Jiouron Co.
GaH.Fhlers.
Hed eclay{ir. Gerrod] at bottom of sjunrry. ent inte 1t for 5 b,

additloned information upon the cuvarry sectlion muay be obteined from
Yire B. B. Chemplon, Supt. fublle .oris, Holland, “iehk. Mr. Champlon
hags records of wells put down Tor weter suspply 1n vieinity of liolland,.
Could not seo Ur. Charplon - out of town. “rom vhat I understand, those
wella are shallow and drift is not thick,

Foseils: Colleoctions meds from loose sandstone blooks about nusrry.
Eaterial In maln srobably derived from Tos:ilifserous zone of quarry,
Some may be of drift origln. Jandatone blocke contain chlefly
govhalopods and elecyrods,

liotes, ¥re. Charles Dutton, Iiver .venue, Yolland, 'ilch. hag g college
tion of fosslle, arrow heads, ete, whloh wee collected by her father,
Yr. John rost. ¥r, John Fost had Ireguent correspondence with ilexander
dinchell, In this ocllection are some good specimens from !averly
auarry - very large Urtiocers and cother tyyieal fTorrs. Vrs. Charles
futton has glven these specimens to her son, "r. Honry tost, & U, of
i“lehigen gradunte , who is inclined to smend them to .inn irber. lowever
ra. Dutton geems ore inclined to send the: to o snall collese~ alms
in rerticular. She ls sfrald that the collection will be absorbed at
ann Arbor. Hope Collepe at Holland ie also after the material,

About 17 yesrs or more ago {1668) o large colleotlon was nade from
the Vaverly usyry, aceoxiing to Information pglven by & former workman
in the cuarry. Look up this matter. G. . Thlers,.



4 test hole or old suvorry now Tilloed with woter is to be found about

125 reees Lrmedlately south of Stetion 44 on the o, side of Dlack tiver.

CorF

Lo rogi now oxoosed.

& water f1lled suarry iz cresent in Lec, 21 on L. 8ide of ere nre
~natte R.R. tragks, about 700 poees . aslong track from noint of intorw
segtion of trach and rocd on e line of lec. 21, T, B I, He 15 ¥, lio
ook now ax osed.

Tpwy T o
voan Muaren Sount T
¢ E2
statlon 45,
Losation NeBat of 2 e AP e s pate & 4 M £ WS Ty A
Logavion: L.B. of S5.,8. beg, 37, Dangor lownship, Te & le e 16 Wo

Jogtlon: tio bed rock expoged at this station. Two hupe sandastone blogks,
the larcer of which 1s ohout 8 ft.x 40 4., x 40 £t. rest upon the sure
faoe of o very rronounesd rogessional morsines Small blook neurly the
gize of the larcer. loek is massive, dull red in culor and very much
ernss bedded. These blocks are erratics. 4 well located on a farm in
the S.8. of the W.0. Sec. 17 glves 160 £4. of sand and gravel. This
well 1s less than a o mile distant from sandstone blosks. anotler well
logoted fn the S.0. o of the S.%. . Leo., 17 and less than ;. nilo dlge
tont from these bloohs passed through 88 7t. of sand nnd elay. Soe Hook

specinen « R, 83.

Note: Thls 1z ~1ebadly linchell's locslity. dee "loh, Geols Sur. Heport
of 1880,

Station 46,
Location: S.H., of N.W. i Sec. 11, Hertford Townskip, Te 3 8. R 16 U

Seotion: Ho bed rock ex-osed. & blook of lirestone (Dundee 7) 1s included
in the stirong moraine at this ststion. The limestone smells olly when
struok with hoammer. Some years age this roek wes used for limes sbout
15 P4.x 185 f4e = 5 4. of linmestone hos been taken out., Hole now filled
to large extent by msterisl washed in by reins and hauled in by fare

PeTrs.

Rook sneelimen ~ H, 284 « limestone.



. well located et a house in the U.8. . of the I.B. . 3ee, 11, and
not more than | mile distant from limestone bloeck gives 8L €. of sand,
eravel and clav,

Josplils T 1 Stilebltes very ebundant in linestone.

Gb e dosevh Lo

whation 47
rogatlon 3 Ilillislde at Taoturyville, N. w. 4 fec. 18, Ts O Je Re © W,
Hlllslde 1s on V. side of R » & road el lntorsection of H.B. = 5.,
road running varallel to il igan Central H.R. track.

Seectlont The surface materlal of the hlll is elay, which seems to he
the weathered ' roduct of a grayish green shale, whleh iles sulte near

the gurface. Jee Hock specimen 2, 28. Lhale obtalned by digping.
o »

- lome clay lronstones are present on the surisce. I was told that
"slate roek" aopreared in loyers manv years ago and that this ledge
has been lurirely covered by road £illing.

I was told thot v well just I, of the tor of the hill and on the
Ve 81de of the L.~ 3, road sitruek slete 18 £t. buelow the surface.

lictes: In the N.W. . of the N.¥W. ; Sec. 18(or near bhy), two enterprising
nen tried for goel. I talked with one of these men, who told me
he did not remember the record - ayparently ~fraid I was trying to
got too muech information. He sald that they drilled in "slate rooi®
but 414 not zo very deep.

Yell records of any depth la thils vielnity all soeom to strike
"blue clay”,

llumerous hillside sourings in vieinity of Faetoryville along
Hottawa Creek nay indloate the pr-sence of o shale beneath a thin
covering of drift.



Calhoun County

shotion 48
I;i

»oint wvhore . = 5. 1/8th line ©. of 2, 1ine of w60. 23, Te & 8. HeG %,
aroasas stroeom.

Loeation: lorth side of lottawa(lictawuss i*”* on road map) Cresk, near

caetlon ¢ Slue olay noted at waters odpe - bit of shule zot softened,
sresont. L softened shale W@ﬁ first encouvntored ﬁ<0% dizging into
strean bong, ore britile and greonish gray fragnents of shale obe-
tained upon dlgeing sbout 2 ft into benk,

See llock sueclmen H, 2&. Look Tor roscsils in this moterials
Snnle at this loecelity sisndier to that observed st teblon 47.
statlon 4%9.

Logatlon: lorth side of Lotiawa Uroek, ahmat o« Oof o mlle N. and . of a
Y A *

e 0 g o e L L ey " A L * #
mlle Je of S.9. Gore 80, U4, Ve & s He § U,

ceeblont Yonditions very simllar to those ot Statlon 48,

Tt is vepry difficult to determins the vresenos of an cuberop under
gondltions ﬁue% a8 progented abt stetlons 49 and 49, Jhe shule weathers
in such & way as to reaambla boulder olaye.

About 300 paces upstream from Ltatlon 4% and on 3 silde of stresm,
a suring of ccnsiderable volure occurs. he ground over whieh the vater
rung 1& covered with limonite, whieh may ludleute that the water {olle
owod the contact bhelween the Joldwater shole and the drift.

Station 50.

Loeation: Zravel pit, N, silde of .- ¥, road, located on 1/8th line,
- mile N, of Z. line of Seo. 23, T. & S A 8 W

Seation ond osslls ¢ 4 brown sardstone T, Yarshaell age, ls the nost
abundant rock present in the pwmvnk ﬁa @sit. ﬁam& Ustralods{el, vwith

those found anlong £, braneh of Lillow Ureek, uron Uounty) and erle
nold stoms collected,



Drangh County.
statton 51
Toontlon: csorless Cement Co,. shale ~uarry about & miles 5. of Union
31ty Branch Co. LI, 5 Sec. 10, Unlon Townehlp, Ty § 8. R 7 U,

Veryltt's brlekyard.(Sec Hominger, vel. III p, 88) was located here in
Qominger's tinme.

|

I
|
}
-

|

o By s b B . 2
SO Ge Al TU.

Sootion:
aone Ce 8 %

sone Be 13 %,

Vobnndoned pert of guarry filied with
jwater.ih Y of shale at one tlime exjposed,
| Beds thicker thun thoue ahove,

Lone A. = 17 Tt
The shale eox oged in this zone lg sovewhst nleageous gnd srena-
eeoun. hen wet the rock ls dary blue In color but vhen dry is greene
ish gray. The uvper 'art of this one in ;articular peems to be sandy.

Aoelr epocinen i, &Y was teken {ron this upper ort. Roek specinmen
also shows naritinge? resenmbllng splrophyton cendacalll. These markings
are culte abundant near top of Jone A,

oek becomes thlclher bedded upon aprreaching base of uarry.

“hroughout Jone 4, there are cley lroustones, whlch are arranged
in seams 4 to o inches thlek. our rrominent layers of clay ironstones
ars ppesent in thils zone.

“he olny lronstones differ somewhat in structure. ‘hen spllt they
are peen to be dark gray colored. Vany have caloltle ocenters, the cale
gite veing interlined in a redisl menner with thin layers of s mineral
which seoms tc be siderite (detcrmine in ilmboratory).



“ees roeck coeelmen 3., 00, Clay ‘ronstorss. he surrsces of the clay
lron stones aften are covered with clusters of vyrite orystals.

Zone De 1) St
Jhie bed vould soont 10 bo nlnor's 7 eees gegas of enlearec-Ierruw
oinous rock, oontalining nwny amoll oylindriesl nodules composed of
oumpact carbouate of iron, besides o number of artlelly very finely
rescrved Tosslile”. vel. ITI, p, 08,

Thig leyer is u parently an intraformotionsl couglomerate. The rook
is vory herd and hes o genersl greoulsh color when unwoathered. The
pebbles of the conglomerate are of greenish calearecus and ferrurincus
shile. “hey voeather brown - often flest wlthin, o gresn layer remaline
ing without. ‘any pebbles ere elomrated « eyilndriecanl, =ne Honminper deage
eribes. Vany others are decidedly cnguler, siuiloar to Sragients of a
braoccla. The pebbles are more ebundunt both near tho top and bottom of
sone Be  Che motrix is o derk groy to greonish gray, hichly ferruginous,
coleareous and sllleleous rool, o noupon 50 toht weatherlog turne a
reddish brown color. vhon much vesthered, the roek becomes very frie
eble and bromwm colored, showlng a nlph conbent of limonite. Upper and
lover parts of dowe B contals cweil reodes of caloiie.

Roelr aresimen i, 29 « Gantrel sortlon ol Jonoe 5,

* " i 2 alld ceodes ol Joue G,

He 30 = UGnowlng ¢
Innortont. vompare rock o Jlone U with sonplomerata found at Stae
tlon 4G

R wl
Y e GF LG %

some Q. 8 Tt.
The maximum thickness, O 4., of thils zono was pbtuined at roint
rhotosraph was takon. {Just S. of aeenter of suarry).

See hoto! « showlng comilete seetion of ~uarry. Clay lronstones
and blocks {sngular) of Zone '\, in foreground,

flock of this sone is & sandy mlosmceous shole, wnleh when dry is
greonish pgray. Nesembles very muech shale ai Zop of Jone As Shale of
sone C. begome brown colored and readily brecks in small pleeces upon
weathoringe. Yany olay lronstones wre =lsoe sresent 1n Jone C.

Dpifte :
“here photograrh was taken, drift i1s & $o 4 £t. thick. It 1s very
airficult 4 this polnt to deter-dne the lins betwesn the drift end
Bedrocil,

Lear the ., end of the ruasrry, the drift liles upon the rock of Jone
Be 4t one slace at this end of the quarry, s depresslon in the rooks
exists down to & Ur 4 £, helow the top of Zone i ‘

Strueture. L
~ lear L., end of cuarry, a slight eruapling of the beds ocours. This
18 bveet seon In tre chales of Lone U.



w“w 1] =

A low anticline is also present at this end of the ousrry. Hock of
Zone B, shows this best. This gentle crld (7)) ean best be seen by
atanding ot sonme digtonee to 3he east of the ~uarry mll.

opslilo,.

Tollectlions made from -—ones ., B, snd €, Shnles of Sones . and C
%”Q?*ﬁﬁlj fossiliferoug, a ohonetes bolng the moot abundant fossil
~rogent. | ﬁtri mf gone ., contains zish ﬁaaﬁa, avisulopecten and other
ﬂﬁw@ﬂ”“@d&, Lrachlosods and & few corinolds.

Collsotions from oloy lronstoncs- chonetss bolng the most abundant

fonptll. Castrods and releeyionds also nresent in lars-e nunbers.

-

54

Collections made Crom dunp materisls, which is in large moasure
¢lay Aronstones from ﬂqaa de and G, Dump malteriels also conteins
hlocks &f ooy orincidal linmest o {ﬂ@,arantl“ of urift orlgsin; which
wonthers o brownlsh rod unon w m%ha"ium. twek 1s hishly ferruglnous.
Thls yﬁ@k ia 7al of fonalla ohlefly arinoid stens mma some braerinods,
rustrorods, ete. !(fea statlon D€, under ossile)
Origin of ccllections india&@ﬁﬁ upon labels with syecinens.

Shation B2

G1ld Shale qm&rr‘{ﬁhamacnad) @f reerliess ordlan’ @zmnﬁ Co. on ‘est
bﬂﬁ»k f E«m}.ﬁﬁ&t@!’ :‘Wﬁix’, i w« ?f d-r‘%&c igg;* :’&bv 3.“ .i.; & }-RQ 7 N
This gtation 13 rmhawij the Qﬂ@ ﬁﬁaertb&d ﬁy amiuymr {vol, III, p.89)
g8 o briekvard unon “r. Randall's Tarm, efa. I nsoortained thet s
briockyard was at one Yime loocatod nere anﬁ that tho propexrty was owned
for number of years, until jJust reeently, by a fandolph ramily.

Saptlion:

The shale of thls sbondoned ~usrry has vesthered into g clavey soll
with meny spall frecmente of shale, whileh naterial obsoures to larce
desrea the more solld beds of shale bolow, Vagetatlon salso cetting a
foothold.

Shale 1s sinller o that of done O, Station 51. - the same horlzon.
Zlay ironstones also prosert in this zone,. Hook of done i, statlion Bl
not seen in outerop - ;robebly covered by talus of shale material from
above., Lower nart of shondoned cusrry filled with weter.

Alone the west bhank of the Cpldwator river In the viclnity of thils
pbandoned ~uarry, outerops of shale (ex osuras svorage 6 - 10 Tt.)occur.
Shale also appears in bottom of atream. Shale is somowhal sandy and
grecnish gray colored.

Vossils:

Shale syaringly feseillifercus - typieal chonetes of statlon &Hl,



Jtetion 5B,

Logablon:
Vietnity of cbhondorned shatt sunk inte 'nldwater chale by Bronson
Jortiond Jdemont Uo. S.Ee. | of NLE,. o Deg. 50, latavia Yownship, T. & 3,
He 7 Ve haft located In L.E. angle mode by interseetion of .= S5,
rood ond lNew Torl Cerntral H.Re. trasi,

Seetion:

Shaft M1llod, 11ti1e duwmp meterial in vielnity, Luwip naterisl, which
nee goen, gontalned vweathered bhlulsh to grecnish shele and clay irone
stones. Uray, ferruginous limestone contalining m@n erinoid ﬂta as
found in congldersbls quantity uron tre surinoe vhwu% ths ﬁbmﬂﬁrwnﬁ

sheft.

Fopslle:
Obtained from linmestons netod above,

hation 5a
iongation:

Vioinity of rranch County ‘nfirmerv, H.Bo of Hiks . Se0. ¥, Colde
water Townphln, W, 6 . H, B U,

About SLO vaees . of mrogent inri M&mgﬂ wap told o brickysrd
mieriy loeated, This nay have been (omingerse---bplokyerd north
side of olty of Coldwater. ‘osstlifarous irgﬁ reodes, insluding chone
otos, ‘1léﬂmiﬂﬁﬁﬁi&, ete™, Vol. LIX, 7. B, I wng informed thet the
»it wes Fllled sonme vears acoe. Uhere was oo indleatlon to bo seen of

a brickverd at the time of my vielt.

{(b) A woll, which was recently dug uron the infirmaery grounds, was
sald to have resched shele, uome fossils were obtained from moteriel
whioh was said to have heen exocavated from the well »it. i$ 18 yo88l~
hle that notorial is Trom the dprift. '

Statlon LY

Location: )
ibandoned brickward, l.H.. See, 34, Ccldwater Jownshlp, Te € 2.Ha6 U,
This aebendoned briockvard on the north slde of a small strecnm vwes used
for sshort time after its sbantomment by the ‘ortland Cement Co. ot
ulingy.

Seootion:
Jue to wgaﬁh@rimg the shale on the surface has boen converied into

n ¢layey soll. Vnweathered scndy greenish shale can bo reoached by dige
glne o foot or so into the wes %harma neterial. Uaterops of ghale &g?ear
in the small oAllies of the pit. ‘he shale of thils station is 1ight
grecn eolored and somewhet sandy sand ~leacaous when drv. hen wei, the
gshale is der: blue cclored. Jlay ircnstones are olso abundant in the
suringe, .. number of gleclal boeulders of pgreiss, ote. are prosent on the
surface above the shals plt.
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Tossils:
sollootions nmade from el-y ironstones found in dumps and on the
surface of the shale of the »it. There is o small possibillty that
gome of tho elay ironstones may hove bees trensported a short distance
by the ico.

Stabion D6

foeation: )
Vielnlty of sbandoned hole dug for coal {9%) near 3.5, corner of

3 IS4 g i 5y A e ;
Sec. 14, Yoldwoter Vownship, T € 8, He © Uy

Sogtion:

The rtericl Tound in the dump beside this covered hole consists
of bluc elay {wenthered shale), clay iro.stones, thin shales of hard,
groy ferrugincus limestone contalning on abundsnce of orinold stens
and o few thin slobs of sondstone of yellowlsh to brownlsh color. I
am told thin seams of thls sandstone arnpesred 1ln the sldes of the
hole and that in the unweathered condition the rock ~as more blulsh
oolored.

Jce Rock speglmen H, 81. Sl. materlal from dump.

The bluo shale, [ was told, was the most sredominate roek vassed
throughsy clay lronstones, limestons and sandsbone occeurring as thim
seams.

"opgslle:

Obtalned from frasmonts of herd orinoldal linestone and olsy lron-
stones found in dump. Upon weathering the limestone becomes brown
colored (limenitie), In this westhered condition of the roek, the
fosslls show up to botter advantage. This erincldel limestone is very
slmilar to that found at Gtation Bl. Compore fossils in laboratory.

dtation 57

Looation:

Abandoned brieckyard end adjecent shale cuarry, latter at one time
uged by ‘olverine rortlend Cement Co., H.W.: Seo. 30, Coldwater lowne
ship, T« € 5. He 6 Ws Shale taken out by Cement Company imnediately
Horth of shale workings of briockyerd . sbandoned briokverd and shale
suarry are both on the west slde of ¥ - & road. {(3ee note helow).

Seetions:

In the brichkyard about 1 ft. of shale ie oxrosed. Toward the bottonm
of the ex osure, the roel: 1s molst, dark blulsh in color and somewhat
arenaceous. The urper part of the exyosure shows o greenish colored,
gomewhat arenaeeocus shale, which s2llts intc thin leaves upon weathers
ing. The shale of this upper zone is furthermore dry. The shele of the
upper portlon apvarently had the same characters of the lower portion
bﬁgega drying and weathering, which processes nroiuced the effects
noevoed.



In the pits made by the cement company, 10 to 1u £t. of shale
are exrosed. .lale of both brickyard and suarry contain some elay
lronstones, The shale at this loenlity seoms to underlie a prominent
Ny, and 5. elevation. Drickysrd snd cuarry are located at base of
eastvard siope of this elovution.

Pomclle:
some collected [rom blulsh shale at bhase of exiosure in brickvard,
4 number of fossiliferous elay ircnstones were colleeted from surface
{loose meterinl, not in oltu). There is the possibllility that some of

- . TR . L L
this nmoterial may be drift.

Hote:
This statlon mey bo site of an cuterop noted by lominger {(vel.IXI,
Te 88} as Tollows; "A few niles west of Coldwater, ncar Ursnch [tae
tlon, & boring wes vede(lr. Bennett of Ucldwoter). 4 half mile cust
of this borlng, a 25 ©t., exrosure ocours - no fossils, etc.”
Lhere noted, is about | mlle south and a llttle

25

The station 57,
vost of lranch stoatlon.

station 58,

Losation: ) , , ! «
_Shale tuarry of Lolverine iortlund Cement Uou., H.W., See. 32,
Coldwater ‘ownahip, T. & 8, R, 6 ¥,

Seotion.

&t t{}z) - f‘to of driftt
9 £4. of dark blue shale with ole ‘

{thoto stows these s nes) 4 inches of blulsh green, fine zsralned
sandstone,whiclh upon wes.lhering splits into
thin lamellae.

it hottonm 14 inches sundstons, similar to that above,
with thin gea s of shale.

ironstones,

vy ilronstones,
& ara

The coment company drilled to a point 200 f£t. bolow this sandstone
sone."Blue shale” was the predominate rock passed through, though wany
thin "herd layers" (probebly clay ironstones, oacloareous and sandstone
geans) were noted.

The section glven above was taken near scuth end of uarry. At the
tire of my vislt, cxionsive  atripping was belng done ot this end of
the cuarry. Oince the topogrovhy rises to the south, it is vossible
thet o greater thickness of rock will be exposed as the cuarrying
extends in this direotlol.

osails:
The ¢ ft. shale zone of the seetlon given vms more fossiliferocus
than shales noted olsevhere., he most abundant forms found were o
small gonlatite and o chonetes, ‘heae fosslls, sartlecularly the goniaw
tltes vere rovloced with ryrite. 7 fossil found in olece of sandstone
at bottom of quarry,



ote:
sn abandoned brickiyard is loested about o mile i, of the shale

quarey in 5.4, o Seo. 29, Uoldwater lownship. “he shele is obscured
on the sides of the ahallow pit of thls brichkyrrd by vash materisl
and woatherod shale,., Uy dicelng into the weathered material about 1
ft. the shale 1s roached. Shale 1s greenish vhon dry and blulsh when
wet. Clay ironstones present in shale. rickyard 1s topogrephically
hirgher thon shale ouarry to scuth.

“he shale in this ubon oned pit and gshele quarry . mile to south
underlies o short I - 3, ridre.

Station 69

Igootion: ” N ) , ,
Gravel pit (in lone) at N.U, cor. Uee. 15, iAlgenese Jownship, T. 7 9
He § We In T.E. angle made He and Ve llnea of Zeo. 15,
rpssila:

Golleetion made from n much westhored, brown{limonitie] rock, which
may have been derived from s gray, ferruginous limestone. Bryazoo
found in thls rock., Some meterial oollected muy not be from Coldwater,

Station 50

loecation:
Along draindge diteh (¥isher Creek) between point where B, line of
Gec. 16 erosses dlteh, about . mile 5, of N.%. cor. Sec. 16 and polnt
about «, mile H., of rolnt where N, line of Leec. 16 orosses diteh, about
3 mlle ¥, of N.i. cor. Gec. 16, ilgansee Townshlp, Te 7 Se Re 5 i

sSectlions
In dredging that portion of the diteh mentioned above, & blue,gomew
vhat sandy shale with olay ircnstones and thin herd eslcareous lavers
was encountored. Near the nort: end of this statlon the following seow
tion was cobtalned in the bottom and sides of the diteh; (next paze)
At top -« O ft. Urift.
- 1 ft. hale vith eolay lronstone.
- 2 %, Uard caloareous rock,
&% bottome2 ft., shale.
The shale of this seetion 1s blulsh when wet and greenish when dry.

The hard ealcarecus rock is derk pray, where unfossiliferous. i rede
dish, fossiliferous band {¥ to & inches tulek) is resent in the upper
and lowver nortlons of this bed,

See Hock areeclmen R, 32 - showing neture of reddish bands.

Togslls:

Some exeellent naterlel was obtelned from the dump plles on saeh
side of the dlteh. The roek, rsriiculsrly the clsv ironstones and 1lime=
stone huve had o chonece to weather; the fospils s o result of thls uge
tilon brech out of the roek in & bverter state lor study,
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The only opportunity to collect from bed rock is at the north end
of the statlon, where seetlon was rwde, .he water of the (lteh cuvers
the bedrock olsevwhere, At the outerop no fosslls wore collected, much
better materisl having been obtalned from dump notorlel. Vhis 1o one
of the best colleeoting :luges for Coldwater materlal which & haw seon
in Couthern lehlgsn.

Station 61

Losation:

Along tenaeil Cresk hetweon point where 1t orosses N « 3 4 Lee, line
of Segs 16, <lgensee ownsblp, Ve 7 e B, D We ond point about i nile
Y. where streom entors larcer valley of ‘isher Creek, ‘isher Uroek
has been dredped for dralnege purposes. See stetlion 60. lencll Creck
follows ~ulte closely the Y. i, 4 Jee. line of ee. 10, along the
portion indleated at thils stetion. after leaving its narrovw valley,
enell Creek Clows in & northwesterly dlrcetion, emptying in “isher
Cree:, Just . of Tirsgt bridee erossing the lutler stresn ¢ short
distance 3.%, of the .7, corner of ee. 9.

Sooetion:

she shalos exosed slong rencll Ureek are blulsh colored when moist
ete, and econteln seemg of sandsitore and elay lronstoness, -t the east
of the statlon, the shale ete. appears in tho bed of the stresm and
a8 amell ex-osures {(1-3 Ft.) In ltes 3. bank. & short distanve downe
stream 1s an abandoned briekr and tile rlant. The shale was taken out
from the south bank, wvhere about 12 6. Is 2x oged. In old and new
meander searm - ownshtream {rom this polnt the shele is often ex.osed,.

« well was drilled to o depth of 11¢ It, boleow the base of the
shale exyosed at the abandoned brlokyard. dalt waler oblained from
well, Hecord gslvem by ‘r. leynolds, cwner of sroperty.

Tossils:

Toesils obtalned from shele end clay ironstones at abandoned bricke
vard. Yaterial wes also found dn the olay ironstones of & dunp, These
clay ironstones roughly lentlculer shape, some having the longest dlane
etor of 1 foot, aro sinmllar in slze ete to those of a layer in the
shale exposure, ‘here ls howevor, o small possibility thet this nmae
torlal may be of drift neture.

Gvation 62

Losatlion: ‘ \ ;
Banks of smell brook, S.W., Sec. 23, close to O. llne of Jec. 29,
Algensee Townshlp, Te 7 8¢ He O W

Seetlion:

4 preerdsh shale with clay 1r nstones comes close %o the surface
along the banks of thoe stresm. where sod ls romoved, {ragments of shale
and c¢lay irounstones are somet mes geen. Jhese become nore plentiful
uvon dipgeing ebout 1 £t. below the veathored zone.
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station o5

fooation: .
rlong brook, which wae dug deeper {or dralngie pur;cses in the i.ui.
“ Sec. ond ﬁiﬁo s Sece. of Ueo. 205, clgenseoe Lownship, Ul 7 De He § e

Seation:

Betweon point where brook orosses lie= S, 4 0e6. line of leo. 25 and
neint about 800 poces ., shale {blue color) wes roached at & mumber
of laces in the stream bottonm during deevening operations. By dlgging
¢ inches to 1 ft. in bottom of the diteh, shale 18 easlly roached. 4t
cortain r»olnts along the scuth bank of the breok the shale would seenm
to be near the surface, Jjudging from the abundence of greenish, somee
vhat sendy sheale frargments to be found,

weast of the point where brook crosses I » 3 roed for a distance of
400 voces, blue shele ﬁ%d glay ironstones vers also encountered in the
bottom of oreel. About 300 poces west of the lel, road, an exposure of
blue shale (17 ft ) woours in the benk of tle stresm. Aﬂ abundanae of
thin oley irongtones was seen upon the surface at thils woint. I waa
told %hﬁt these vore ioken out wf the shale at the bottom of the brook
during the diecing.

Station 64

Toontion: \ -
Along brock, Just U, of U,e=i.. 386, 1ine of See. 24 and in vielait
of west line of Lec. 24, .lgensee Townshlp, Te 7 S. 8, O ¥,

Geetion:
there the sod is romoved along the bonks of the banks of the brook,
fragpents of dry, grecnlsh colored shule snd wenthered olay ifﬁ&&twﬁﬁﬁ
are %o be seen. The fragnments of shales become more abundant upon dige
glng into the bonks of the stream. It would seem from this ﬁhﬂt the
shale 1ls culte noar the Surfnoe.,

Station 68

Loocatlions
flong brook, MN.¥.. Seo. 14 and near . line of cee. 14, slgansse
Tamﬁhii}; m‘ ? Bt 2&& e e

Seotions
About 12 ft. of blue shale outerors on the south side of brook. Jhale
has soapy feel. Hifficult to separste shale from overlying drift, whieh

ig lersely worked over chale,

Tossile:
Tew poorly vresorved brachlopods end pelecypods colleoted from shale,



11lsdals Uounty

Stetion &0

iooaions
Bast ~ west road on S, line of lec. 16,

e & Yig

teading lownshlp, Te 7 Se

Ceetlond
tbhout 18 £+ of brownlsh green arenscecus shale 18 exvosed along the
sildes amd in the center of the r@aé. Clay lronstones are also orosent.
vogks splits into thin slebs. ‘he lakes to the west of this outorop
are situated in » consploucus va*lay. In feot the whole chain of
lakes in the western part of . eading Tovnship lie in this valley.
It 1g culte poesible thet thls velley mey be of pre-glaclal origin,
Bedrock is ot or near the surfece on both sides of the valley. See

subsecuent statlions,

Yogolle:
Chonetos 1o abundant. 7 Spirophyton coudalll norkings noted.

Statlion 69

T e § £ 'Q £ 3
fogntion:
slong breok, whieh flww& %hrau{h Hoie Seotion snd 8.8, soetlon of
doe. B 3 @ﬂhi” > ﬁ"ﬁ%’mﬂhig‘s (Va7 e He 4 %i )

Suetlon:

Due to weanthering, the shole exosures take on the nature cof olay
vankos Dy dlgeing into the weathered shale of the valley sides of the
strecr, less weathered shale 1s obtalned. The shale 1s best exyosed
alons; the brook In the S.i. | Sec. El. 2t one polnt in this rort of
Jee. 21, the shale ﬂﬂtﬁ?@&$ without o vmvwriﬂw of wa&%?gr%mw of olay
on the south side of the stremm., llore ss elsewhore along the brook,
the shale is greenlsh ecclored and somewhet sandy.

Fation 605

Loogstion:
slong brook in Seo. 15, leeding Townehlp, Ve 7 Se He 4 Vs, botweon
points about BOU and 1200 peces west of jolnt where brook orosses H.
1ine of Teo. 15.

Segtion:

{a) One of the best exrosures cccure in e resnder sear on the south
slde of the brook, necr the east end of this station. . very sandy,
greeclsh colored shele, arprouching e sandstone outerops et thils yoint.
The shele is micaceous and srlits into thin slsbg, resembling in all
reapects rook axfmaaé at atation €6, Some loss sandy blue shales are
glsoe tresert. Ulay ironstones rresent throuchout greenish and bluilsh

colored chale,
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{b} Henr the wesi end of the statlon and on north side of brook an
sbundange of thln slabs of srecnlish colored, mlcaceous, {ine crained
sendatone were Tound, Simllar rocit clse broucht to surlass by woode
chucks. It 1s rousble that such a sundstone is ~ulto near the surfaca.
S0 pock shocimen N, 38 - unvoathered, srecuist,mlengeous sandstone (8s)

voom " " 34 - wenthered sendstone (ss), showlng Fos:ils.

Toonils:
Jue roel sveocimen 1, 34 {abovs).

Sbation 59

Location:

L. clong Jrook in Jee, U, Heading Townsihlp, U. 7 S Re 4 L. botween
point vhere brook erosses Ve lilne of Jee. ¥ and a polat o mile to the
Taat. Lroolr orossos We line of sotlon ¢ near its center,.

2e lload ocut, L-medliately L, of polnt where brook orosses N.eS.road
on e line of Jectlon 9.

‘gatliong:
1. tlong hrook,

ta) An ozeollont oxsosuro of bluo shale coours on the S. side of
the brook between roints 180 and 200 rnees esnt of roed. Thin sesms of
nmore aresnaceous shale, clay ironstones, and thin leyers of conglomerateo
similar 4 the thicker eonglomersie layer {fone B) at Station 51 are
also present. Tho entire exvosure of shale and thin sesns of more sandy
ghale, conglomorate, ete in the lerce mecnder seanr at this locslity ls
about 85 £t.

sbout 10 Mt. of shole 1o sx osed in thls sone meonder scar ot its
sast end, ebout 50 seees o, of roed,
{b) . 10 L, exrosure of s mewhat more sendy blulsh to greenish

punle is oxposed In the north hank of the brook about . mile B, of road,.
Tragnents of conglomorate aro found loose on surlsco. 4 thin seam of
this roek may be vresent, belns covered by tolus, ste.

{e) Blue shale, gresnis! when wet, ‘s emrosed in the bottoms of
gullies on the li, side of the brook between polnt where stream crosses
roed and point 500 paces upshresm (Bast).

2. oed Cut - Just o, of point where brook corosses road, Shaleas with
elay lronstones etc. ex-osed in rock eut of rosd, which hes a steep
alove towerd the brook at this zolint, are o continuntion of the sirate
In the large neander scer noted under li{a) above.

Topsile:
{a) Collestlon mode at nosnder sear, 300 psoes 1. of roed,
b} Colleotlon mude st meender sear between vpolnts 150 snd B0OO paces
he O road,
{e) Collectlon made at road out
vhales, cleay ironstones and conglomerate are fossiliforous. Dest nree
sorved fosslls obtained from conglomerate,

oy
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Station 70

focation:
Along brook, same ss that noted in station ¢9, between soint where
1t erosses . line of oeec. 9, lsading <‘ownshlp and _oint SC paces do
the west.

SJection:
Few low exosures of bluc shole ere resent, porheps 3 or 4 ft. of
loewer strata. Hock similar to that of itation £90.

Station 71l

Looation:
Along brook, N.W., Jee. 16, Heading Townshlp, T. 7 Ss s 4 We,bo=
tweon point whore it crospes .. line of ‘oo, 108 and noilnt about i mile
unstrean {(east).

Section:
Blue chinle, with some thin srensescus shale layers and glay iron-
gtones aro exXposed chilefly in the meender sears of the brook. at one
point on the south slde of the stream, & 20 to 25 ft. exposure occours,

s vhotogradl ves taken of an exposure in o small meander socer on
the . slde ol the brook near the yroad on the . line of tes. 18, This
pioture shows culte well the character of the exposures ret with along
the streams in the western pert of Beadlns Townshlp. sbove the 1 It
zone of unweathored dark blue shale in the bottom of the brook is seen
a weathered shale zone which very much resembles boulder olasy. The
color of the weuthered shole is brownish green. Usper npart of this
weatheored shale zone may be drift, which 1s composed of worked over
shale.

Station 78

T.ogations o
South banik of brook, 5.H.. See., 16, Beading Township, Ve 7 S.Hed U,
about 1/8¢th mile W, of ©. line of tec. 16.

Section:

15 £t. of rock is oxposed 18 a meander sesr. The lower 10 £t. ig a
blue shale similar to blue shale of juarry at “oldwater and shale pit
gouth of Union City. “he u per U ft. is a brownlsh green, more arena-
ceous shale, which spllite in thin leaves. Clay ironstones nresent.
«ater losued from meny ~olnts in ocuterop. .ster probably seeps in from
drift,

Possile:
Colloetion made from blue shale.



skatlon 75

fLocstion:
North bank of brook on .... . See. 15, Jeading Jownship, T. 7 8. i,
4 "5, about § nile &, of V. line of Ses, 15 and 1/6th mile H. of .
line of See. 15,

Seoatlon?

A bank about 36 £t. hish ceeurs on the outside of o meander of the
brook ot this station. Dedrock is at or near the surface but veathered
rocl: to a grect extent hides the underlylng strota. it least 350 ft. of
roek is noorly ex osed except for thin covering of weathered material,

N Y 1
in the ateoen bank.

Very near the top of the seection is o sandstone of buff colox.

Seo ook specimon H. 88, of llittle weathered rock from this zone.
Thickness not determined.

Jelow follows brownlsh greon arensceous and micaceous shales, which
8pllt in thin loaves. Clay ironstones resent.

Learer the bape of the bank, blus, somewhat sendy sheles are uraesent.

Springs lssue from shales,

Tossile:s
Fopalls found in {rogments of sundstone, arrcarently talus from sande
stone at top of bank,

atation 74

Locatlon: ‘ o , )
&1gn%vbrmaﬁ In 5.0,z Oec. 18, leading Townsbip, between Statlon 73
to . line of See. 1.

Hegtionse;

{a) 4 20 £t. exvosure cocurs on the 5. slde of the valley of the
brook and on the outs'de of o meander of the brook, sbout 10 races
upstrean from Statlion 73. The rook near the buse is & blulsh and not
very sandy shale. !igher up in the outerop, there is a very arenasceous
shale, which arprosches » sandstone. In the talus from the arenacecus
shales or perhaps even higher, fracments of sandstono were seen. Come
pare Stations 72, 73, eto. - large cusntity of water lssues from the
rock at this looality. The upper rore arenscecus layers seem to be the
water bearing sone.

(b} Detween this roint en the brook and the 5. line of Jec. 15, the
shale seems to he near the surfsce In the benks of the stream. herever
meunder sears occur, the shale 1s seen to be al or near the surface.

Station 75
Loention:

aAlon;; roed, lmmediately S.of volnt where brook mentioned in stations
72 and 73, orosses i, line of Jec. 15, leading Township, T. 7 Sele 4 W,
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Zeetlon:
flock appears ' road to helpght of 50 ft. above brook. Highest rolnt
in road 55 ft. above brook,. liear the top of the exr-csure 1o o sandstone,
which is ginmilar to that ot “taticon 73, It is »robsble thot thils 1sa
the same bed., “he exrosure st thils statlon 1s very poor. Thickness not
determined. Delow the schndstone sre srenageocus, creenish solored shales
in whieh vro sandy clay ironstones.

Judging from the amount of loose rock, chiefly ssndstone, but some
arenageous shoele, on tho surface st the hicshest polnt in the road, it
would seen that bedroek is ~ulte near the surfasce at that oint.

innortant:
This ls the nearest locality to the Va shall-Coldwater contaet whilch
L visltod. The sandstone of the last three stetlons should be run down,
It 1s significant thot the beds at these stations {(75,74,und 75} bee
come decldedly nmore sandy towards the top of the oxposures, oto.

Coaniis:

Collestions made from clay ironstones and sendy shele layers ab top.
sbation 76

foeations A ,
Along brook, Immedlately . of L, line of lec. &1 and in H.h.. aod
He.E.z See. 61, Hesding Yownship, T. 7 5. Re 4 %,

Seat long
rownleh greon, nloageous and arennceocus shsle exyosed In brook
bottonm end valley sides. Hoek 1n outerops upstream, N.W. o See. 31,
g meyvigtant 4 Ao bl ol o 1A T e e A s bl qa,,,,t AR T Ty
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stroam.{ M.Z. . See. 31). Clay ironstones present in shele.

Pospiles ‘
{a) Colleeotion from clsy ir nstones in l.&.. see. 31,
{b} Colleotion Prom more sendy shale N.W.  See. 31
, Trom Yracks 7 Lingula, peleoypods,
{e} Collection from shele in N.E.; See. U1, Lingulas, zsstropods,
ralecynods ato,.
Yopsils very voorly sreserved,

Statlon 79

Location:
Along, brook and Le35 road, Jd.¥.. See, 32, ileading Township, T. 7 5.
He & Yo U000 pootion velow.

Section:

Greonish colored, acrenaceocus and micsgecus shele 18 ex ocsed along N.-
Seroad, varticulasrly in ditehes ot side of road, located on Ne-3.)1/8th
line, ., nile Z, of V.line of deo, %2, about 1/3rd mile N, of . lins of
Hag. 32. “he rowd tosses over & hlgh point of land at this point.



© brook of lnturmittent Tlow, crosses the il.=3J. road at this voint.
Greenish, sandy shale is ex osed 1in its stea; valley sides to the vast
of the rocd. The brook head is in or nearly in the S.X. . Sea. 32.
8 =« 10 fv. of shale poorly exposed in few ;laces.
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