
r iv.IlNERAL RESOURCE 
RECORDS DJVISION 

Report tm E b ~tl61\ ():.f ae~t .tca;t OOnd1tlG along Ek.blaUJ, G:E, 
Pi-opo• Rc-.tea ~O"t H · ¥ be e-en Cbes ~ Ms s 8 

and~om! . _ 
. JWte $0 • 31,,- ·1,930 ILT. tNOIS STATE 

·,rt\lt ~ii ':e·taU,ttd cll!aort,ptlona of bM;LOL OGICAL SURVEY 
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~- T.he.· ob3:ec~ o:t the &xa.mlnatlon a to ascert,ain 

the .geolo d ,o con(l11i1ons al.on · t .he p-ropoaed route for State Bond 

Isaue Hi b y Route No .• ~50 be,tween Oh.est· r and 'Roekwood. 'fhe 

examination .as re-quested by · r ,. G. A. Somerville,. Dts·trie-t Hi gh@-

~ ~ ineeT, ,Oazbond e, Illinois.. r. Oaoar ay of hi.s. s-taf'£ 

provided trai,.epo:rtatio~ and personal guidance during the examina...­

tion. 

G~olgJilC __ Sltua~i_on. The propose rout:e ie .loc-a ted alon 

the ea.st all of the issis.s.ippi val.ley in the outh part o-f an­

•do-lph County.. From Ohest ·er to llarys 1ver choice lies- between 

a loca tion on top and one a t tlle foot of th·e bl.uff.. .rom Marys 

i ve-r to Rockwood i foll s the -present road alo _ the foot of the· 

· bluff . The bluffs are c:,mposed of hedro·ek belo .1ng to the Oh-este:r 

s•e.r ·tes of !isslsstpp1an age , capped by a. thick mantle of loess, 

wb1oh oonsists of dust blo ·· - frem the fia t & in the valltlY bottom. 

A little gl a.ci-al till was fouad at the mouth of the val1ey of . ys 

} iver ~ The bedrock generally dips sli tly in an e aaterly dire-ot1on. 

bUt ~ t:ol-de or re-vers81s rif d i p occur .• 

The ll~4r.oc ; ~:rlelag the blufi's 'is -«tvtd·ed into • at1..ous 

f o.rn!ati~,s whieb. ft-ow, ht :lte•st -to l , est exposed in the area unde.-r 

00J1..a-lde t'at-i9n are l(:ilW~id- limestone, D onia sand -tone , Ol o-re- lime­

stone; Palestine sendsto.ne, ·ene.rd li · $tone sad shale , and Ok 



lt.meetone and .We .• , Due, to thelJ general eastward dtp,, each of 

'1lese to~tl-~ .. a$ the•y a-re tl'Aoed v.esttt,µ'4, lie.:8 ld,gner in tM . , 

bluff, 1J'lleCeis1v.el.y o1dft- fl>~t!on_s foN the s~olal roek, the 

1n.11cta1.d and Degonia t°OJ?_~t1ons . . a:£'8• ab1:lt3nt W$t· o'f t~" B&v-er, a.ud 

ea.et of the :rlve-:r the ffltau fontatio11 la be-l.Otr th$ ht>~l!cn of potud.ble 

but,:,rn;nli' (-s:e-e a.o.0Gm}')at1,1ltg geolo-gio raap) . 

All#ae; the main ,o:a.d $0Uth o'llt o£ Chester and in the gw.17 

beside 1 t the, upper part of the Okaw format ·l,on 1s well exposed, and 

consists almost wb.o-11y of limestone wi th little or no a.esoo1ated shale. 
--

:Uost of the l1Ji1esto11e. is coarse-grained and cross-bedded , bu.t some 

layers are d8:1se and pitted with ve~ttcal so;tution pits. 

A fresh cut fer Wabash, Chester, e.nd Wes tern Railway wheze 1t 

lies oloee bet\1een a point of the river bluff and Marys Riv.er in the 

NW. 1/4, NE .. l/4, $eo. 32, T. 7 s.t R. 6 VI., provid-ed an excellent 

expos\U"e of blaok shale, presumably the upper member of the Okaw 
4 

formation:. The shale was 30 to 00 feet thick, and 1 t is overlain by 
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MenUd lime-stone that - f'orms a elif'f slope. At the south end -of the 

c.ut • where the ra.11\Jay intereeota th~ h.1glma¥ , -abaly a:i.·gillaoeous 

lf.111Ju1tQne ·is tltpa~.;¼d b.enea;b tne slaa1 ·t .• , I't <lips north\1ard mo.,s 

ristp1.y tb~ the Tti.i.lu:q _gi-.atlt;:e11t~ so it pa.E¾le·s beneg,th the shale..,. 

'the-JJame llm.est.o~ ~Qpe <>ut 7~. $\OM tb:~ ~oat\. -fl0t1J.ii ot ~ ~-7 
'"~ .. .. • . .:: ..• ,., .. • • '1. '!:· !. - - • • . . 

aba .along the t$~t ba.!lk ~ Uarya ll i'(e:t- -uo.rth of t~ biglrt!a.y,. tihert, 

1 t -dl_ps a~p-:NJ.ciably aor~'l\1:L 

. ne :$ha.le ,~ ·,:the :u.m-stc.n.e ,:i~®s 1>ut ta.long the bank. of 

Patten. Brattc.b just above its junetipn with l ry:s River . A. large 

apring i.ssu.es ·nea r tbe tttp of th-e 'bC:fflk, Otl'ler springs issue along 

. the b.as1' of a slo.pe ~artber. west, - the no~tb. ~ide of the spur. A· 

V'+shaped 1..~dsllde wh1.cl'1 ha19 been checked by -piling o~mn-:s ba-tw•n -
. -

two branches of a gu) .. ly in the soutb-<lentra.l part of sec. 30, 'l'. 7 s ., 

R,. 6 w. 'l'he material in tbe slide e.ppee.r0 to consis t only o-f lo&ss~ 

Limestone f oms a cliff be~n« tbe lo·ess and sbale ()rops out in tlle 

&as t ~ly at the level of the slide. 'Thls partlcular slide a.eems 

to consist of a mass of loess that was depos ited •e.f;ains t the lime­

stone oliff ofthe. old valley--t'Tall and upon a. s h8.le bench. lt eli des 

doun along the ltmestone <>n d out over t he shale. The movement is 

enoo'ttl"a.ged (1') by \Tilte:r wbich percolates d<r&n t hroUP;h the limestone n 

until it e?lCOttntars tbe imperv$ous shale ann th-en movea laterally 

along t he tJurfa ~ of the sha1e and (ZJ by r1a.terwb1'oll i a- discharged 

in "the gulli-es sJJ.~ s-oaka out along thi::- t-(tp of the shale int.o the loes. 

·t11ts w-ater l~io.a\e& tlle aontaot euri'e.oe be-~$en the lexts.s and the 
. . 

:eb&.2e1 $0 tba.t th e loes-s ~es- r~t1dily uncter the i:nfl'uence o-f - 1ts Offll 

.. ,ma«s tretgh't'<I\ 

Le.ndslides have also occurred a.l'ound the sour o~ the bluff 

which lies just wes-t of l:Jaeys River. A ridge pa.r&llelling t he bl~~ 

h$$ been :developed on tlle 8-()uth -ei'd-e and small l'l11-~s exist on the west 

stde. These elides a:re evidently the reaul t o:f slippage in tbe uppe:r 
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sJml.a. lttettil>ifl'" o.-f 'llle o · · to.xm~ition. 

-~~~ n,~ h i .. · way :· .. 1n~s d$· t~e to ~ow ,Ct} vm-ethe.;r 

- . .;..~.#- · 1t~Aa.-r. - ---~ 1,,..w. a:, . ~,os'...t ~a- ctln' . . - . ."tJ'{~~,.-~ b"r tr~'.a~~~ ,. ~ ~-~-#-i~ , '#.' ~ ~ ;~~.._,~ ~~ . . , . ~~~- . -~ ·VV :W.. I¥''¥ . . . \ ' . ·. . ' 

·~~ttlnl 1).f{ the ,ldgb: , ,_, ·-.~~ ~a: Cnt ~. ·: ·f,tb.tr ·rmJJ e.f fttt,:a.1 al.te~ 
, J • • ' • J : ' -- ... 

. -.:· .. :~--tiv.e 101) tUna of _ .. .. ~ 'rmi-' e b_:·;_··. __ .. &ft ·, -e ~ ·.· a ··: ~-..- ys ._'i1t~ 'ls -tc 'be 
. ~~&4 --~ ~o~ .,~ ~ '-'~ . ·.), e_cn ·. :t4·~ . -. ~ . ot : · _. ·atl® · 

· · ·fi0Uat1.a t . . .,~ . 7f•• .. ~i··~·ttt• ·bt- aoV-ill~•' t.f~ept ~-,~ ·~ttl i. t · 
1. • • I., ~ ~ • • 

·_ ·ire~ed: ~• r.t~r, ~ -~ t:t folto $1 <ta·-_- ·t11e 11orth&a. t .16& :of tne 

api;tT to cmas th~ rt-v~r on , r . de fltl. A $JJ. ht alteTnatl@ ot 

. tbia. t~e oontmaplt ied a gr ,ade- oa the .so.1athwe~t s ide ot the .spu:r., · 
. . . 

(Ll!ta •&"}1r An alta~a/tii,e loo t lien ttr~~ · by t .. a. e~-t izene .of .t1baster 

foll..o ed the present in. ;ro d eut of t ,cwn~ 

~ • T,. Ji..'\d -"t · f'rom the a.h, r acter of t.ne bedrock -e>-

·o;o1·e(i 01\ · - t~e• b'l-uff m ,. it appears that l attdslidee should not be e-x-

p.eotc,d aion.. t .. , ·t .P~tJon of the TO\lte southeast of ! y.e P i v _ r but 

tbat.· the-¥ m· ~t b-e 1-nduced betwe• n · st er an cl Uc1 y "xi VeT. 

-- ~a.-· t of -~al~ 111ver th e- -pre-sent i : Jraa.y 1s situated 

-on a bench .d'evffl:QPed d nly on tel.US.Of Pai· s t'i.ne sandstone. The 

-~(l fom~tloU lt~ ooncea.1$'1! tmr.ler the talus ~ but a. ! t i -s _ fltnly 

a m,l.id. ltllies. :on~ it eob.t.:rlbu·t.es no oo:n · iti-0ns part -ioularly · avor­

a.bl . f-or sl1-di · ".- Oonse-Q.uen tl-y th. re s e ... , 11 t-tie ·~eae-on to -.expect 

l~l~d~&.:, -R~£t'A~.M ~t the x&\e of t · e present laig ~Y is- iio.t 

1lla~:~~J;~-1 dt:;,turbe..d in. pr♦pat'i~ ~he gr~ ~- _for t e n~ __ :t · ~ .ay. 

~~en. ~~, · ·vet" ·afld ~ · ~t,t_ @Y· lbcatl.on· ·:.o:f ·· . " ~ -- way 

i~ -~ti: ·. .-the if. ~ ~ 11-t . . -_- ~t,1UiU.-oli 6f 
' ii'!. \If • I I ■ •· •, '"' • 

-; -. :Qh t '"· e alt-e:i:nati.-ng 1'e-4~ -of ltmea-tque. ~tf .shale prov!'de mo~t f ;vor.. 

able conditlons f'o:r 1en<llt:ttt♦f!• ~ - :rtnt~ or· the hign y sbou.ld be 

-sded~d ·o that ae ·f ... · as ·posst ·le, .1~1!- .g:ra ·s .eoinci@s with the 
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J)J;'E!'$en-t slopes, thus .insur i ng a minimum of out and fill,. 

Jt_. 'l'he o.r:l"einat l~ne has ~ ndv-antag~ bl t hat it :follpws 

!,th'$ :h1uf1'-• :r~~ t'.Ol1- ~ -~ q p()S~ible,, . thllS ob•le:ting much cttt and 

.. ·. i'~, ~d ~:SQ ~ - oiJal,~~s,. Howevet-, i\, Juia ~stinot disadvan~e 
- \.. • • ....,.J_,. -~ -~• ~ .......... - .. • ........ 0 .. ,. ,,,. ' - .. 0 4 .. .:~ ... 0 0 ·~ •-- •• 0 

1
-. ~.. •• LO - - •- > r- ~ .. .-

O \~( t-n that it: ~jf ,ft(tf()ss, '~e sb.als nWmibe:r :or . the Okaw. :f'orJmt·lon <>n tliEt 
• y • • 

'. ! ·· .~ , :s,..o~. ,l'then ·it: ~~~ds t:roa the•.£'~~-- ~ Ort;tis Ma:ir,-a Mver-

.'_•,·@a 4~ th,;· ~ -~ · :tt tnt~.«ots ~~~1 $})rbig&~ A11 of th•-vratett 
o/ , ••I I 4 • .. • • ~ 

tha t aoaka ~ t hrough the l~ ~tl.e and percolat&-s through. the lima­

,stbne- ten.cl$' to l"tm n~!'tl\e~twa!'-ti detm the itl()i,4 of tne 'tl])t:er sur f aoa 

o~ t h.e, eh4QJ · 1t f..s :f,o'l" this reason th.at so Ill!UlY ·etttJngs occur p~ th& 

COithe.a~ -~~ of ~$ apur and. !ton& • the· actrrt~ttt slc;le,. Therei'or~,. 
. . 

t!l)\'d~x tJl,t!J illf~l'liS~ of tbe natural dip of the shele, its tet1d'enQy 

to be soft and sl~p_pery when wet , and the constan.t ·seepage o:r spr1ng 

Wttter, at S$:~ very p:robable ·that a highway oonstruoted along the 

propoae:6 line wou).d be likely to slide dot1n and out of line. 

· The othe.r Una ("B1t) by rrhieh th..-? pron0-sed r oute would de-tt-

, • ·s'Ce#.df'rom tb.e top of the bluff 'to cr oss Uarys River avoids the d i,s­

dYan:ta,gee r;llicb exist along t he origi~ line , but it also en.counters 

d1:seA.vtulteg&$ in tlla,t it crosses t he lan(tsli.des ou the southwest eide 

of 'the s,pltt:._: lt ntaY b e possible to plan and construct the grade so 

tbat ·the alJ.des. would not 'be d1$tUl'bed. and thus t'te-.oree.se the lU:el1-

bo.od · 6'1 fl!llthe.:t !3liding, but this now.d not assure $a:1'ety. 
ft.All 

?he, ·other nlte:ma.ttve r£>ut~has an ad~~ ·1n "that it m:nild 

fqUcw the ·fsa~e: of tll~ bl.urt.f ~ ·donttt.ttons 
0

&r'e al.Mady taore or less 
. .. . 

tita.b1~~ -It \701.lld -S1!10:itl ~t:,h 41~ .8;\tl. fUl ; bll,J. 111 ~d ~Vt4Vt3 ~~ 

st:eu:ct1on ot nunerou:s aul verts" I W}derstand i'ba. t tlle-:re is some 

poe:eib111 ty ~a;t the right of ua;y of tta9ash~ <Jheater, end Wabash 
, " ', 

· ·R~lwAt ·m!ght b& ~b tained, tlle ratl.rotu.'l ·the.n using the s t. Louis, 



];Ji® lfounta!n1 $'lid· Sou-ttiem Rl4i!Ja1.. t~ tll1.s poestbill. ty -sho'Ut.d 
. . 

·· · · ' M-:k;tWlg•Ji tlte- tA.•· ',~ion for ~ hightrar, 11-Quld han a a.dM. ttonal . . . . . . 

~~ lJi ta-.t 1t .'°ut.4 ~ve en ff@ 81$lt.te.t- wt:$ of .&tat¢U..Zf4. 
. .., ' ( . : t ' ~. ' . :. . ' . 

·. ,,. -:J;:; ~~ -i ,·~•1r.,.·l't-~ -Msad.v~• t1'. ·-tlm~-~t- -ffrUov~ -JJ*abJ;l~d 

.. , ,. 

111u-a~t• tbro-b. ~e,st~ .a,nd .. ~,(lu.-tlJ 1t b.al tt. 1W te4 :t,Qeslble 
' • . • I.. • . . .. 

rtO~~Y.fi lt •twt m~e utJSss:tN.blt s~~ •~ t\U'na.1 and. it . •. . 

. ~l)'Ql,d bavl! a , "tt;ey ~ep g~ h d-e.B0\1nd1ug "f"kom the bl'Uff to ·the valley. 

l\lSlal!E!!!S!!\'t,lQ'l\s, I. In O<>n&truct1!1g the highuay southwest 

qf Marys Ri'V!e-r the gt'a.d$ of the present highway should be fcll&l?ed and 

pr.e.~ed so tar as p0es$ble. For ll'IOat of tb.e d1at$tt~e. the grade will 

'b• ebnf='~eted: ·111 th~ ?til.eet:tne eandste.ne t~iltion <a· in its· talus, 

in whi,.oh construction should ft()t induce rmich sliding. However; the slope 

-of the taluf:I .eboul.d not be int ·errapted "too $tJriously or its equilibrium 

u111 be distlttbed and th-eu talus elides 11111 occur. The blocks of 

sandstone enoounter·ed b1 preparing the gr ade should not be blasted to 

pieoee if th&Y can be movedb~\l the outer shoulder or a-lope of the 

atw grads '7:htn'e, due to tbeir eize and weight t th£¥ will help to hold 

the grade in pla1e. 

II:~ The a.dvalit$ge& and di$ad'9t&nt•s Qf the original line 

and 1 ts al ternati vee-· , .i D and •B• have been diaeoe,ed.. In general.• 

lt s ee~ that. tbe· 1.lne by which the Qriginal line de~ee-nd.s f:rom the 

bluff w U~·s. River ls so hazard~• e.ap11,j.;aJ.;:t.y beoa..use 1.t i:1:1 on the. 

4~.ia!%:1' sidl3 of tbs .na.tu,:.ai dip of· ffle. :.ro~. t~at it abould h~d.ly 

b~ .~opt~ · 

lb. vi~ •:of' ffi(!) .dttfai~s JX)$se:ss&tt~bf the o'the:r 'ttfo 

t11~erna.tt1res,-A~ 'and ~B"'_i·A4ditlonaJ. ·poa$ible alternate routes ~o~e 

· S'Q;!3gb.t-~ · F()ur ner& toun.~ "()f 'tiJU.ob one., •Eit-. ~~a,.r.s to have con-, 

&J.~e-J:"abl.e P-l."01i119&. I'(le-avee the original line about a mile southeast 
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~ ~ftb:t ·9#.d deil~Md$'· to Jhe ~l- ~ ~ Of" a gully belii~d ·O'olea . . 

'~t- i, f_t~~••aei t~ ~'t~'l~t. of ~~&:,·•~tt t• tl\at '.lt ~<>,t.¢'1 t4)110TI 
,,'" • • 

4 
"' ( 'I ~ • •• ' .o I , • • •• ' • • - I • ' , , , I : • 

'tbe ~1d h~~- i . <>-r 'tbt .. eotn1d,ned <>ld ~ghtJ'~Y mid ~141,._,- n iht.• -IJf way 

,:,.- ·. ;~~i -·. ,1r .. ~t:w-•h1}'\ttf'i-~~~eaJ~~a~eh1~-,-M1i-t t. ®~d--.• ~~~~~ -~~~~es 
.(.. • 1 \ 

by ~ t -ent&.r,it~. Ctie,tt.- •·i~~ e~A1iltil~~, "J6&ifls 14th the. r.,~s~ 
~ I < • \ I 

. tme"J4:t ha.,r».w: :~~ of'_~ t- s~p t.tift)&i ' ~ 4-et&ep #adfl,~ t:t we1tild. 

t • · ·f$a.ve tbt. 1>~lu!e.t Mgb··w.ay ·$,Vtict1nur: 'ttftk l¾b;J.t~e~11t ~ ·colea a:t.).s 

t ~at l t could ~ a.Jte ~a'tlt age of an old g.r'm\11 tu a t'ffit®nda).7 -toad 

and thus possess a 1-ow gzadJ.,ent a.U the mq up tne gully~ It would 

~equti-e $-Glne exca-vallma.- along tb,e gQ'.lly i3l(>pe, -but f'leld examinatiDn 
' 

sugge-$t$4 that no eer~ous slitiela. shQ.tlld ~ 1n4UO$d U the route be 

s-o pl anned that every ?)8.turnl sl<>pe end m.--adlettt be u.tj.11.zed to 

advantage and txoes-s i ve exoava.tton and f ill be avoided~ The tenctency 

f o.r slides would be reduced by t he f aot t hat whatev-&r e xoa.va.tion _ 

mi ght be requirfjd 11ould be on the ~oward al.ope of the rook. 

'the se~·Qnd suggested alternative ( 9 0") 11.as near •B•, but 1 t 

u-ould avoid sO?rJ.e of the sl1des that •g•· ciosses- tmd 1t1f.g)lt bit so 

aligned as to malu,·, a. more gentle graae _ than coul.d bt obta.lned for •B•~ 

A third poss i bl e el te-nl!J1ve (PD•,) follow@ ~othe:r gully 

fnll.l the valley to tlte tQp of the bl.uff~ t t possess no appar ent ad­

v•~i ea. no-t offe:re4 by tto• .or •E•; on .the. otb,~ ·hand tt doee not 
, . 

utl.1.be so lllUCb of ithEl p:resGt l,lg~'7a~y as. ,4Qe~ •E• and: would probably 

'. ~'tdlV'tt ~ '$t-r-:# _~~' tb~ etthet· •c•.· 6~ :iti~·~ . ,· .. 
A t~- ~sslb~ :afte.matl.;v~ ~,-.~ (B•) 0'!£a::m ~ ~h~ 

1• • ,•• ~ I , ' ,,i.~.' • • , • 

,.,. ~1~ tll,a.t lt mtgb.if\avo-ld -tlm .fj-tf$p :~ ade· ifmbountered by •1• 

1n c~~.. H4.\lffer ,.· •il• Jnlght ~-unt_et . .otM~ dif.tlmllties no:t 

i~dlately appa::r.a~t as r:egards p.rOPer,v 1.11 Olu~~ter~ 
\ . ·: ;- . ·, 
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rto-1 ~~••t~-a»$1 sl:~l-.a 11.av •~ .a ftn4 chof..oe ..... . .. 

·. -,~ -• ~~- bu'ft l!Q- ~:~ .. , •• ~st ~ .. ~ab&~ ttlre»: 'Pb?~·~ - tMtGlfl 
:,,: ':4~ - '06.~~~-~«· •._. . < •• ; .'···:;: ' • ·, 

:· . ·--·--_ •:ii . .. - ~-~~ . _I,; 

~ .. . ' 
..... .. ~a•-..... - .. , ..... , . ' : ; -· .,._ ~ ... 

. ·, 
• 

• ! 

1- ' 
'( : 

i 
\ · . --~ J\. 

• ,I •' 



' . '' 
'-: . ..... 

,,, 

t~ I 

.. .. . . ~ 

' .-

,. 1 • • • • I 

·. '' ::• .. ~t\£1', .. ···,.' •' 
. ·,·' 

~i*;:{l~jj~~$-s ait4 ~~•'\\ 
. ·~g(oo.~ .£iettfl~, 61 ~~~ ·. · ·. 

. · · ' . _' t~~'tt4Uii . ·' · · · . · , . 
• •a ' o ~ I 

. ,, 
f 

., 1• • '.' 

J I 
I 

•'• l 

, ' . 
,'t/ -~ ,' • ' I ~- \ { f ~ I , • ' ,,•~~\. I~ ,P • ;I, • ~ t Ir, 4 :-~• ~ 

- ___ _. ___ :.._, ... ~.:, ~--· ~ --~~ f~~-~-~-h~tt ~ :~ -tblc~-·a.f-•~t ;;_-"'·,·--
• \ ... ' ~' • ' I • • ~ '' l .... .. ' I • • I • •' ' • 

:$f ;fe.it,~. ®1t~• 'pr~ ~t -~41 eo~at1. ~~a'Ft '~s~'t~e . _. · ' 
\ ,, .. 1 ' .. (I' • • ' • • • • .,, .. ' ' • • • ' 

, .:;tit~~~~~ bll~~ :4-fo~. ~t ~N.t~-P-ift ,~~jitir~t,ttt 'b1 ~~ :·:·;. .. -
,_ I ' t • ' ~ f f •1 I' •,· • I "'• "I • •ti 

,I ,,t I ; _,, '/ 0 \ 

· ~ ~••~ ~ . l11'i1,.lt. •-•tht· $1)~'.e ·~it·-~ me~ t:~c,n lu thee 1@~.st ~ · :· ~ I • . ', .. . l ........ 1 ,,, < ~ .. • ~ •E ~ .. ' - ,.. • ' ( -_ .. 

'-:,« \ ~~~. t~~~''! . ·: ,.'·:· >,>., •, 

., .. ~, ·. ~ A~fd,;. ~~l~>· \'lhtoll ~~& :f,i-c,~ ·.7Q· to 150 f,fjt ... 

,fi~~-/ ~OJlSJ·~ ~ ·~~it,~7 ·aheiy, ·,.~~~-bnf',1 : ~~t.- ~~1 -· , :· 
'• • : 1' • J, , I 
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Yena:td . ~-o~u.tlon . 
t1Mtlrtflhe B"'f'lt1,1~ de•s. ·b fi'll:fe.- · atn.ed:• contains ' , ~ · il,',t . •• - , 

flla•ees of o~•ta1.1i~e c'11.o1 ~ 
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·b$d~ abo~ a toot tb.1ck 
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L1me~toJ1e, 'trtJ!;fis.h""'tshi t e .t gl"BJlula.r , l ent'1eular bed 
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Une~.seti 
Skal.e1 ~1-ty, p~is~~laok 

Jal'f:u:1.ti® f9nlaiiob 
se.n,,\irto~i~ 1·eli4Y:1 $ ... ~ » f'~.~a4u.a. 

9~~<fi~ . tb:l~!t~dd · 

·'"°"' ► ' ... ... t ,, •. 
·.'....: ,. - • ' ·;,J .. I, 

3 1 
a 8 

e ,, 
10 
i o 

1$ 3 
-,J· - 10 

3 8 
l 6 

'3 5 
a l 
1 8 

10 

~. ~ - t i· G Yl . 
: . 

6 4 

l 5 
13 9 

2 7 
s 0 

3 4 
2 6 

3 0 
8 7 
5 9 
1 10 

3 l 
10 3 

4 6 

l5 0 



I f • • 
. '. ' 

i ~ • • 
. !.,-.,_ " 

.. I. ,\ 

l , ~ , 

'· , .. ' : 4 

'·' \., ., 

:• ·.- ~ ~. . . 

·- · 6• 

' .. 

/- . . 
t > • :, • 

• I f • f •~ \ ► 

. . ... , ,!' 

0 

0 

l 
2 
a 
s 
? 


