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ST. . 
Arnold H. Brackenridge A.FF USE OI~r1fy 
Vice· President, ~-----____ 'fiI'4kI~~_J~=:'~~I.:
Exploration 

November 1, 1972 

Geological Survey Of Canada, 

Institute of Sedimentary & Petroleum Geology, 

3303 - 33rd Street N.W. , 

Calgary, Alberta. 

Attn: Hr. Ball 

Dear Sir: 

Enclosed are the results of analyses of eight core 
samples from the Socony ili.obil Molar P-34 well .. The 
core samples ",ere broken down in· the maturation study 
and we do not have any remaining sample material from 
the extracted from the core. Results of the 
analyses however, provide some data on maturation 
indices using color response of spores and pollen to 
transmitted light as outlined in the attached corres­
pondence. 

Yours very 

'~/~fJ~
'p. G. lzayer / 
District Geoiogist 

FGR:py 



\llail ~icR j c:: lie!dComp8DlI !n!9rn~1I CmraspondenC9 

Date: February 2Lf, 1972 

To: -Nr.. D. H. Holmes, Calgary 

From: H. }L Simpson, 126 EXP, Dallas 

Maturation Study of the Socony Mobil Molar P-34Subjacl: 

This is an ans'·ler to your request of January 8, 1972, for a 
maturation study of the Socony Hobil :Nolar P- The organic 
material on the palynology slides borrowed from the Geological 
Survey of Canada Has oxidized during their maceration process. 
This material is altered from its native state, which is needed 
for maturation determinations. The slides are being returned to 
you under separate cover. 

Portions of the eight Nolar P-34 core samples YOLl sent to Glenn Roe 
for source rock analysis were obtained and prepared for the maturation 
study. The color indices (see attachment) ~vere derived by 
Joe Dial after the organic material had been freed from the 
inorganics by a HF treatment. The indices ~vere determined from 
the color response of spores and pollen to transmitted light and' 
by referring to the color standards published by Staplin ,'; (1969) 
from northeastern British Columbia. 

I should stress that this method is still in its initial stage of 
development and the degree of sensitivity is not determined. 
HOHever, gross changes such c:s 2.34 (1355-60 1 ) to 3.72 (8692-94') 
are Significant. The color indices ~3.50 in the literature are 
genera.lly associated "'ith liquid hydrocarbons and \·iet gas and 
those :>- 3.50 \ilith dry gas. This information suggests that strata 
at 	8692- 94 1 (3.72) and lower may be in or approaching the dry gas 
facies. 

'q:HNS/pu f­

/" J ' ". -;, 

,'//"j-7U-I elJAttachment 	 /, t: nL(/'v/J) 

cc: Messrs. J. Dial, Dallas 
F. 	G. Rayer, C~lgary 

* 	 Staplin, F. L., 1969, Sedimentary organic matter, organic 
metan~rphism and oil and gas occurrence; Canadian Petroleum 
Geology, Vol. 17, No.1, P. 47-66. 



EOBlL NOLt\.R P-

Thermal Alteration Color Indices of Spores and Pol1811 

1355- 60' 2.3lj. 

4968-75' 2.90 

7120-27 I 3.0i, 

7396-7 i,03 t 3.30 (7) 

7486- 90' 3.33 

7886-90' 3.20 

8i49' 3.30 

8692-94' 3.72 
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. :.'" .­

, .,~. ~. ':~' •• • ". • " • :': ...,. c : .... • 

,"''',. : :', 
;< ~ •::c .. : " Di~~on(l·Co~,1}1.-::· ' .·~:::·lJO...t1er C~tsceous ":, " ..:~. ,~./". ,:'.' '.. .: . ,:" '~ ,:1';, ,', " ' .. , '~. "~ ,:._ ,~: ;':", ": .. 

. ',' 

.. 5983 .,. m6?,Rec6v~~ed13'~ 
" '.. • '<', 

·~ifi1ll.!ic:a 'PSi>' f~6t.. '. ' 
, .' ' . '~ 

: .: 


.. '.""" 
" 

. " 


. ,. ~"",.'.' 

'. } ",' 


,;''"'':'' ',',' 

, \ 

" . .,­
. 13' ,; . 

, .... 
~,~.- .' -,' . :. 

, 'anQPodfJ oK VOl"Y i'ii1<a GX"a1n~' I$sndDtonej!' cli5ht .to. " . 
, ,>~' . ~ ." .'. -, -,', '. '.~: .... ',.,'. . ~-... '.,',. " .. , ' .. '.' 

'.":' . '.' ~cH.~(!rG;r9' sUiceriuo' in part,p' t&>BCC i1~'ucJm1·iop;.. 
;,,'" "1'" . 

: .' 
r .~inolt' p~1i0.. Fe,1 ~1~0.\looulesci~: c~vt '·~n~~e$o. 

" '" 
" '.".~-. ~",'~,:.'~;,t.,,: ... 

',.. ~ ~ : ~ . .~ ':" ',", 

.: " /, '", 

.; 

.. '" 

"." . . ',~ . . 
',.: '. . plsnss apPX'mti!!'m./{.e1l ~or:tzont£ll. 

,. ,-... 
-. , ,~'.' ,;" 


~, . ',. 
 t"',." , 

", ," .. '\ ....., .",' 
, .' 

.. 
",,' 

, 

, ~ . 

-: .. ~,, , 
' .. ,,; 

., ,- " , .. 
'.,' . .'. 

" ..' 
.:-' ":r , ":.. 

, ',.* " . " '. " 
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J~i> lN~~t<> 
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.,'':. 

.' 
,.0 

,9;~~ 
" 

'. , (!.D~J ~12't;f!j ,Dk;iil0,' ci~-GD~ 
- . ". ,~ " '" ~. 

,' ... .', 
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 .' f:iriL{jcro@j~O:il ,~~~d.;.)'tJl;' 'V70S1, ~~~)j:jSr~(h 

': '(i11~{j;"Ol~~iii, ~~~iai~:1~b~JJ :Q;i'a6W;;-:~ 0' UlrtU, 
• • ,r' , 

-:.}:., )' 

..~. " 

...: : ..:~, 

VOim 02~~J? ~1';bTlD t;!Q91JlB 
, ' ..'.,

",: ~ 
~., . 

Difl."gikd,f 21:'U. ~~n;1l; 0, 
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'I" 
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," 
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" 
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:" . . " ".,' 

.1. .•• 

-:; . .' .. .-.'" :,~" 
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.. -: 
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.. 

~-. ,... 
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f~octu~s. 

Loi.'1er Cr.cto caous .' 

7395 = 7h03 9 Recovewed 8' 


Co:dnt5 timas-: 


7395:"" 739.5.1' 


- 0.1 ' s1itstone ll slightly dolofilitic,&'z£lr-O p inteJrbeddeeJ. 
I, ' ' " 

.~. 

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


. - Sba lo,? bl~ ck,? . thinly laEi~mlted, _mino!' veIW thin 

-laminae of pyrite and siltstone-•. A few colcite 

and quartz healed ve:rti~l 'nairlino Y'Pactwc-GG .-.' 

. Polished st'l(,tSliclcensidedp blacltp -~Eli'bOMCCOUS 

, 'bed~ing Plaries. , DiP: of 'b~ds ":;' _-3°.· 
., . . ' ..' .. , 

"Fossils: ' Plant- re~ins [;'lnd pyritized fish? reiml1nsjI 

: "mirier ve~ebraG ond '[ionesJ itil'o~~out; at 7395.2' .... 

fi~h scaleG'l p £I't 749~ '" thin 1/811 band of: very 
.' :'. 

. . calCGll;"0eU6 .silt5tone,;J1thab~ndqnt leachGd organic-'­

,remainspcYlindll"ical 'ancile'rnticularr sMped. 



" ' ',. , ~ 

, ..,. 
, .' .,':;".'. " . -', : 

. , \.. ~." . 
',"" ,10 

, 

'" ... 

, .. 

. ~, 

..,' .,' .. 
,.7480,' c> '7490,f , ... ,:.. 

, 
.. :.. ".'.. ' '. ­. 

.' ',I ~ " 
. '. '. ; 

10° ~, 'Shal~~, blaCk)i,~~Vty~ C~i'iJ'tinDceousp·thinlY lDrri1~~i~(J
• , . " "t • 

I,' 

~ .: 

, ' 

" . : 
., .' .. " 

:.' : , ;':,D1p is, approx:i.matel~f<hog.1zo;n~a~, t"1~:tb "one ~Q2:"~zm)tal
.' .. 

, poliol::ted I), s11cke!1l61decSbsaairig ·pl£ln~. , 
, " : .. , ~ " " '. . r' .. 

'I•. 
',' T.·. : ' " . Wossils: ': . vcn:·tel;r-ae,,:a'\1d .t,oneo'ifp end plaril, remains.:,'-,' , ,~" '. ' 

, 
, ,: ,".,rii~ull0nd Core1ile ,,' 

'-e .. 
,.~ 

' 

'0"'" 'I.e? ,Jv.' , 7879.5 7890 '" Reco'VefeCi lO.5~"co 
. .' . ."-" "', 

COrilllS '~iffi~a: ' 

.. : .. ­

,'.-':,' . 

", ,7e19'5... ',. " 

'. " 


, " 


, "~:~" ,DJ..il3htl~ dolo~lticD ~il,1QaOuS ,;in f,'~rtJ/.l1ttl': '; :' 
.:~ .~ .~. 

. -: ~.,. 
,~'., . 

'bloc!!: shaiy, pax:t1ngS 'ana csxobonaoeous :Em\tel!'1s1~ 

...... ..\' 

," 

;, Trace: ~iltstoneSX'ading in.io very tine ar,i'ilimld ' 
, .. :..' • ' 4 ", _. • _'''. ' • , 

" .: .... , , 

,a~n<:lstonei minor pyrite.'inclulzdons and " 
, " . , 

" ~isseminatIiH~ pYrite; minor 'floa'tln6fro~tGa, 
. -',' .. ," . " 

" "; " .. ..~ .. 


'; , 
 , medium ~ize Tow.;dOd ~luaTtz gains. tt'$l3!31vq Ii ' 

: ':"dens~ ~ ,hSIlNl. ." . ',' '; - . 
" t' . 

, ! 
.....,. ' 

.,".. , ' ' :'. :' 

'.. ~". 

';. .' 



.' . 

11 '" .' . 

One oajo~ fracturePawil~ fillcdwith 
", ." 

very coarse qua:M;z crystals, min,o&, write 
• • ~ " > 

Intcrb$aded dark f!}!.'ffl9 and ~diUfiil @reY ailtotonGJ '. 

, un'its 1/4" to' In.' Dips 0° ..,' 6° . 
'l: • • , ".; ',", 

.: .': J!'ur.1blea~ ~ss~ ,of ·lell'!.s~sp si~€l~S, tubbs'and WOl1."'i3 . 

" . 1'o~rZ'Ot:Js. DIp 18~. Tbes~. sir~ot~X"es stand' out 
: ." '.' '. 

, . iin toot the~ a~a mscHUL'l.! f;WSY 1~ a p:r0dO!illina~ilY 

'dt:lrk .grey ~Ck. ';A tet-i ~u~~ shm(in oross:': .. 

.s0O'tl.onaama'aium' ['J;K'e':i.rings t!!~£l dsx.kBrey 

.. ; siltstone insiQe ana 'buts:tde~' those tub~io. t~t 
• ;. ' , 9' - • ', •••' " 

. , 

lie horizontallY shoW cOil!PQct1on .,D~matelr . 

. 'reduced tc? 113 of .theO~ig~L :' At 7~~7f a 
thinlsr crossbGdd£)a uni~. of2~'. '. 

'.' 

. with onl~ mino!': 'tubes antf·bUrI'0'1.1s. 

At 7889.1: 1 a' pa~iy open ·lilorizol7ltal fractUi'e lit 

.wide. 

.~ ". 
, '. 

.,· ... 8) fx>acture proporJ) olmost cernpleie~J' filled 

... t1i"Gh very OOElt'S0' crystals, of' ciusrtz ·up to 1/411 
. 

li-nel minor, (;oars~ caic1t~ ci-yst,als" up to2 L"iill"lll 

b~th slightly ~en' stained in portll [l)in~I' 

.: : 
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;., ' 

,. , 

...; -' ". " 

. '.. .' , 
", 

Coring tfros:'> ' 

~. :- ," 

,11.5' 

,; 

1954 ' =1969 t, • ' 

4.0' 

,veinlet's. 

','0). , thilT band ,o?CI~b grey grd~n :'cla:r.:: ,
• '. r __: :.:. ., 

.. ;­

,: 49,: j6,; ,37~ ,39;, 31!l 20jl' 23, :23;, 19,,24» 32;
,': .. ' ..", ." 	 .' . 

26,'~ sap 87;' 103,: 153J1, 'rnin~;Ges, p~Hr :foo't~ .. 
..... 

'" ','. , 

pa~Gll trace 'giaucoflli~e~ tmc~coaTse t'O 

" . grr.anl,.lle'size pebblos l1 sH,Bb:tllf calcarr00us in' 

part. ,Pol.."'osity tight, to pooZ'p no cut)) no 
~-,-~--...-.~'.....- '. '.' 

, 	 ' 

sta1nl core st1o.1e~:LgaI::Uolecd1ng X'owr fnioursaftca­
_..... ,- :'.. 

pemeabi11t:i.eS~ Threo froctuI'cS GJpproxirnately 

~Oo off vertical) slightly Ufi~d "~ith c~lclte 

(not crystalline). Sevenstylo11tas well: 

,', '. Q 


developed 0 Dip approximately 16 7 


, , 

Sandetone &IS Qbove notcalcareoMs~ but· b1gbly 

siliceous" QuBi't&it.1c to Cluart~dtc in paE"t. 

''i':!ght. ' 

Diamond Core #14,	Upper DfJv0t;ion 

8141.5 - 8151..5'" Recovered 10 t , . 

.. : 

, , 

.. 
\ 
"\ 

http:QuBi't&it.1c
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'.'. 

',., . 

'., ... . . .. - . 
, " ~... 

. :'iCol'ehaS pol1shedslip plaltl~a th?,o~ou~~ £.2:;lssiwe· 

Get'ld~tOii1e' is;'faultea D~.inst,bi'ccoitlted "f,isnd'atona' '" 
, ~ . . ,-'. .' , . ' .. , 

". ' 

'.~, .,~, ;··,::.:·\:;'i-tb.':SbalY' inr!'ll atapp:ro~~'t$lir' 2o'?.·.to axis ,'of
." ' . 

. . , ..... 
.c'o~. Etrid$ncGlpf ~dcU.ng' 'pieno,s shO":JQueati~ble 

: " , 

::ciJ5)P6I~nt ,'diPS Of 25° .,.30°' to' the: shOl$n~ils of tho. 
t <."

.' ·'·ooNi.",.. 
. .. ' ..~ , ; 

.< .' . '~~ " 

~~~'ngUbi>Jl m~di~ so~tingl' ~iltY$l sliailtly dolom1t1C'D ' . 
'; 'f 

, " .- '·.a~~lloceous in.~I'tj)' S·11i.e_o~usco~ant·1n 'p:jrt; 
.' ' 

, , ,mi~oi' ,pyrite, tfghi'p'FF f$ '6j) exiraru21~b~eC1izrted 
, . " ' . ' , . . 

':t"it~ :ro;1 stwlo: ihfillal'oDu'i:; 'veIW2!ngu~r cklunkD of 
, , ' 

" SGloofltone 'Up to:'3i")cX'oss; Sha10j) biaclt? sl1~~ll1 

, dol0m1'tic,: mirloJ:pyr1tep m1clfOmiooceOtls p very 'minor' ' 
. , 

apaI'lr1 : calcite. filling .,aloiil!:: a fC!;:J f1faotures~ 0.5'. . _... ., 

. , 

8OO1e int,01'bedat :3.5 ':. 
'.' . ,,' 

. , 

. 2,.4', S~le p black.ll~aSyj! micromicacooua, romo!' pyrite p . 

.~ ". . minor .shiny black plant .imprints, one ·silty. to sandy. 
. . . ". . '. 

'. Sa~¢lst'me1I:b~c~ietad €lS' "~bove 0, 

." r"' 

1, 
. " 

.' .' 
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. .;,' 

.' , 

14 .,;. 


". ~Qring~,ticr:as: ~ '~>28>1~O, jl}"!i'45·j)··58,: 36/3i, 34-p",Qiriutca PI3~ Zoot • 
..';. - " .: .'. ,'. . .. . '. ..;. '.' .. ',' 

... 835lH6.i ' . 

.. ~ '0.6' 

I', ••• :. 'piri'~:i:-Cj ;'!tli?lox: l?lack (uu:bonaco9uo.. 'st~cok.s·· eliOOp1e:nt..' . "" ,;'. . 
:. ,', " '. I. 

imprints .. ihz.ou@,ou..t~ silndgr:i!~s Dj;:'0' sub9ngu1.ilzo ,l 
'L ~ '-.'., ' ,~ • ; • • " .' ., • • 

...... 

',~ . 
.... . . ··.·che.rt.>· .... ' . ' , 

.~, . 
:' .. !­.. , . ' ... :.:- ',,' 

:-:., ...... : 
....:..... , : .. 83'54.6 ... 8359' 

.. 
" 

:.B~eccieited san1stone.i>i:iey;t:J.·<1aX"lt ~oy,"vcry fine t.,,·· 
. '. 

.. ., ::::-~olomitic o~6~lCOli'e~~s, 'Pyritic~ :"i:;1U~~~'O~s <iernont .'
.' . .' ~ . ".. .".. .... . . .'. 

~. '.' , 
' 

r' " . ' ....... 
',:' . 

in part; a.nk;uli;lZ')4"ecc~f .fragments (Up ..,to4"l have' :. 

. .:·been infillc(i or:sui"X'O~I1c1e.d by. sh~lell' .blaokp soft.,j 
. .. ~ '. . ~ .. . 

. ..'.,' , 

.'rni4ro!1licaCe~un.il pyritic;' .Both pre~' ana post~brecciation 
.. ~ " . :' " ' " .' .... . 

llhite c£llc1te .infill pi fr~ctl!:N'1s bas occurrod •. 
, . 

,; .;, . . - . . . ~. ... 
" " ,~ - .. .'.- '.-' ," ..... 

"j': • 

.~ > .: : Shale, blaQk,''iliict'o31i:ooceouS~'1!ii1not pyY.:ito p numsrous'.· 
-. '.j + .•: ' .~ 

.' .' , ··pon.et1oc1 or sliokensiae(J:.s~wfoces;·ci'u~blY, Samldtono
'... . . '.' '..' ., 

:. breccia fra€9.120n"ts (;l'X'~'sl~gutlY d?lO!1JitiC &lEld shOB 
" 

, L 

, ~ - . 

" :,:.. 


-: ..~ .r. . ."'­
'.. 1"." '.... ..:.{', .', 

mailto:ihz.ou@,ou


'" 

.' f 

• T' ;_ 

. :. ~ .. 

ihf aj::>ove,; Shal,Q,1ni'Ui ,be'comas ~ens~r: ana not' as 

" "b~~U~,Shearea ~nd 'sli~ke~B1d~d" t11th CQropiul!c6ous'" "",,. • 

:: p~Ealt,re~i~s v:i~1blQ;':"oimd f'X'a~~3 ,b~coa:tl'tooi1Y~' 
. , .. . 

'niimal",ous:Jl tv:1th 'bottQ~ 6 ti of.intelM1'<Ell ~G.ls1'iYeg £iUt;v­

, S8lJastone./ s~:t13htl;r er~:1,lieccOu$~ so O'bOV0. . , ' , ...w . .':' 
. " 
, " 

'';­

',.-' ":'c, c~~s ~imas: 

, " 

',' 8664 86gS; ~j' .<:t , 

;' '.1.205' 
., ..... ',' 

. baridSp'P~itic; 'al1Iltbtly:d~10mitiCb .ca~bonoc~H)US: 
~, ". 

,:. '. ,',', Planti'eEitdn3 tlwou~houtJ)' minor s11iceoua'eem3ntl 

, pooX'ly fJO~0a.9 silt 'l'.ciE9d::1um gE's1n eizGG ~ains 

of 0illQy t3b.ite ~o (;!!:"oyohoi't; o1noX'blf-lck ch9X:"t 

qll1~ cleeX' eoloWflooe' qu~nrtz.»' sub~UlrndeciJ witb a ' 

, ooarse l3X'-aill~~ (eW:iri g&"'<Sl ins) lll:sl~de t .3 0 .. .n 

.'few ~lcite,:rilleo'l i'x.ao~s ooc~ t:Jith tJi61ths 

ri.p'to l!is.·u •. : w 6..1"Flook ,:1s'aransGand' ti~htT 
,!h5' "",1300', Brecc1ot'.o(i1 zoriG: fJitb softib black' 

shale in?:lll; ~liWsbirnw black ilt'i'esuleI" slipp2l~ 
, 

"plane tl on theab~le .,' 
, ~'. 



t.' 

'.'~ .. 
,8696.5 ,.. 8101.5~:· ;.;. 16: .. ' 

,. 


, ." , ,' 

'.1. 5' Sha10,'blaek J> 'miorOr..lic.a'oeb\ll6·JldolOiil3!~10 p; co,t>loon" 
~ I' 

oceoWl plant imprtnts)~' pYl"it:1.o~ plDti,tdtb ,Jo1ntil.'lG 

,:,Planes'Parallel tci"lcn~h cf COi'G~ @ob dissemiD!l~d 

"," 'pyrite a:.r stret;:lKS and, Qin81e crJrEIt!Els~Qccur'on 
, ~ ­

:" " ' ,"jointi~ pl'a~~s.,' ::: " 

':Bhale ei1.lldCs t~ou~' 'slit:!!: p~a0 to~and~tone" 

bandsJ) ,~c, aiboyep:!it, 'i4:.:i~~":15~5tp :Oild ':n.~~.;, 
'1;,,'5' ~'1:r~2tBrecclat~d .':zoneA.n tho 6foo'lG,t1j.t~

". ..:. .- . 

minor 6Dncfst~~ .,f~~9in~a(up io Iii a~z.~ss~<~nGUlor).. .' - '.' .,..,.. . 
. f. 

,~ 

:", , , . " . ~" '. : ,'..: .' J .'. _", " " . '.' ~. '.:.' ,. • '.. ,:, 

" This zonG Me shiny Ql:1pp~go sUR'taco13ss ,th0 ob~)'ve 

brecoiated zo~e. 
,c 

'I.8701.5 ... 8704 t. , 
".''l~ 

'2.5' Shalo,', aoabove,? sliSht18 dolomiticp PYl'1.tc . .. - .... ". 

.. :al-ongjo:tnts, disseminated ,and in fo~ of'very
" 

, small 'balls ogo p~11e·t~·;s.hale . Qonta1ija" 4~thiri 

", ~tt-eekO: bonds: enCl lenses. oX'o11tstcnc3,to Gond... 

stone~f,'ls,aboVe. 
"". 

--,• 
" 
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" ., "... ·17 .. 
" .. .1" ; ••..' ,~ 

.:'.. '.~(el)' Sample 'Daso~iPtlo~~ 
. ":... 

" .. , 

o - 50' .' Ssndstone, veryf'l~' t6 fine'SI'sined, Qngul61i';>, 
, . . . -. 

'.I ~ 

':". 
'...:·well sorted; t1hlte·:.·x;'ed·ssnd gains .snd mill~ . 

.:t . . . ,.- '. '. . .. ' . .'." , 

, ".:'.;. '. ' 

. ,,',.' 

. ',,' 

. ," 
" '. . ". .~~. J:. 

! ~ ~ 

, ,'. " .. 
. . 

~... 
'". .. 

I 

' .. ".'

'4t. 
" ," 

... 

·.:'S6!:f ... 57(')'·::' 
,,' 

,.'1 _ " 

. "! 

, ",,,' 

.Shal~'d!li'kgJr'ey - black, P~1ti~ 'fIliih'[jIilllOr 
. . -' ~ '. - -. " .'" . ~ - .- ': . 

. ' .. " 

. . ' . 1ritGX-'IoGdd~aqUEl~~ - 'chaM; sUtstoilG'~ 

! ..•. , 

~. 

• I 0' 

-. , 

..... . 
j' .: • ,, .. ,. 

. ,1902' -' 2030 " " ShGlle b1@ok'D fissilo IIRlon.c~lcSroous J) Sligb:~l1'" 
", '. 

fOEls:U:U'erousj. with "r3limclo'l;oJlo ve~· fino :8i'eill'llooJ)

• ... ' 

~'"J ': . . . . .' 
, . 

:' .. ' 

.. '",', , 
,,' . 

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



.': .' ,', 
, ,0" .~. • 

'. - . '.:".~ ~ 
~ ~. ,:.' .~ 

'.. 
'-......' . ..' ~. 

.' :~.. ,~,' ,tossUiferous,lJ trith )111no2':" sarids;tone' ver:ir' ~1ne," : 
!' '", ',+:. "'. I~:''':: /, ,- "j':'''''"'' .,' ", ' ..... :" ~ .. ,~':: ~', .. ,; 

.' .':~ " : "",, ',': 'grained~ fu·gillQG~ouli:I)) ,tight::;' :,'
',': ' . -,' _.;". - :-'.; 

,..,... t' (_". .," ., -. - - ~ ,.. 
, , 

.. ,., 
'2050' :" :2130':'=: Sandsi·one.t11'\9h siltlS~orie;,' t~ ~1ned ~J~:~h black '.. 

, ",,' w '. , • ~ : , '~ 

". end ~ey'.cho'X"t pebbiordj) "t'~ith:'~or,shole'Els elIO0\70. 
- .' - .' IC:::::!.'_~,-:..::-_..;:..~ .__' . 

, ' 

:' 'l'1gbt. 

:;".:. " 

.. - .. , '<11hinly· inteX:bodded conslomal'a~'ic, q~Ir'tzsandstOIme", " ' 
'"".j . , . ~.~--~- ..-;'".~,:~- , • . 

'andsiltai~n~ '~~~,"tJi~~'bla,c~ sh~le;~:t~t,~ 
';' ,. .-' 

" .. ' 

. . 
Shale black with ~ndatone f!~o ~aineaand 

,', s1J:V:iStO:n'0't;,\:Ir-eY;l, tiglil'Qj e, 

''!'binly .'111l-tEJrboddcd' ~bbly s&m.dGt;~Ine; ail~stOlilo 
~~. ' .,; , ' 

.~.' '. •. '@-OY,'£:llmi} S~10 ,Tolaett)) i$l.~bt'" ':" 
',." , 

;' .; 

",Thin'l:" ir.tterb3dt9~a VOX1/' ,f1ri0~aillleCl' a~~dstoIne Ji ,. 

quartzoGe~ siltstone arey to.br~1~p sliahtly 

gl~uco~i~i(}1l and a~le .101c)'C'k~ Sa&1¢3st~rri~ issubQ> 

'angular ~o sub;(!ou~<Jedp. mad1ur.l to poor sort!ng. 
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