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The finos grained SAIUIDSTONES are also poorly sorted 
but for the most part are well cemented. They 
consist of very fina to fine grains and scattered 
medium to'veu*y coar30 grains of angular to subround 
gtlcrtz and a a&l1 amount of accessory grains. The 
moat common acceoaorisa are psllotts and grains of 
green chloritic clay and whits kaolinitic grains. 
Tmmas of chert, red grsy and black lithics, tinted 
quartz and pysita are also greobnt. Some carbonaceous 
matter and mica occurs near thus top of the unit but 
is not common in the lower part, 

Sandstonea above 6200 feet havo a Bael%ztit%o-or 
occQsbonally an argillacooua matrix and we poorly 
catuentod; thooe below 6200 feet contain only minor 
amount of kao1J.n and are &nerally moderately wall 
camsntod with silica, dolomite or less commonly 
with sidsrite or pyrite. 

Tho unit contrains, fairly common Romea and stringers 
of sandatone with an abundant csmemS; of pyrite or of 
siderite. 

The coaster sondeton~ bcdo a@ the Curolino Member 
lack the green chlori.tic clay matrix and the abnndanco 
of tiutod quartz grains which ax-0 charaetsristic of 
sPmilnr ocandatonot.3 In the overlybng PSacdonnel Meubor. 
In gmorab~ the consolidated eandstonoa of the 
Caroline Mombss are more poorly sorted,, belter cemented 
and con&in considerably less carbonaceous matter than 
those of the Macdonnol Member. 

The SILTS'J'ONES are medium to dnsk gray, firm, micaceous 
carbonnceoua and contain variable amounts (trace to 
abundant) of green chlorite and/or chloritic clay 
glrainEl. Traces of glauconite, pyrite and sidoritie 
cement are present in several of the ailtstones. In 
the upper part of tha unit the siltatones arb oft@n 
modorataly to vsry sandy or asgillnoeous and grade 
to silty sandatone tmd ahalo. In general the following 
changoo in composition of the siltatones occur towardo 
the base of tho C~rolino Nembsr. 

b. 

C. 

deorenas bm 
and of mica. 

dsoreaa 0 in amount of 
and of rimnd csElc;@mt . 

am0u11& Of carbonaceoue matter 

argillsc4?ouo uatter 

%ncrcgee in abundolle@ is ch3~ositiie gsains. 

The SHALES are medium to dn.82: g:xsy, r~jodsrately to very 
silty, olightly to m~d~xati~ly ca:~bor~coous and micaceouo 
and are rarely kaolin&io. 

The Paasat 
Formation. 

te Formation overli.~s the Elelfacs t 

Age : uppely clwfat2sous 
7072 to 8080 foot (thScknerPe -1008 feet) 
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SHALE or MUDSTORE grading downtrarde to SILTSTONE, 
with mltnor interboddod SANDSTONE. 

A large proportion of the shale or mudstone has 
been ground up by bit action and has washed out 
Of thQ 8t3?SIpl@S. The SDALES which wtsre rocovorod 
in the samgl~e are medium to dark grey, alightly 
carbonaceoue and moderately to very silty. The 
shalss fron above 7400 feet are slightly micaceoue 
(muscovite)~ rarely sandys and contain tracoa of 
glauconite, pyrite and of white clay grains. Those 
from below 7400 feet contain fa&:sly common shreds 
and grains of grey, brown9 and g;rosn lithic debris 
(altered feldspar 3) and of carbonaceous matter 
and/or biotite. Traces of glauconite or chlorite 
are sheo gresont. 

The SILTSTONES ore light to medium gray, slightly 
to moderately micac60uslr modaratoly carbonacoousB 
and in slight part sandy or qrgillaceoue. They 
contain abundant (up to 30 percent) white, browne 
buff and green fsldsgathdc/lithic grains and shreds, 
fairly co~imon patchy chlorits, and pmsibl~ traces 
of glauconite. Several of the silts-tone beds, near . 
ths base of the formation, havs a moderately abundant 
cement of dolo&te or of tp$deri,to. 

The S~TDSTWES are whit@ to Tight gssy, very fine to 

fine grained (with occasional medium and coarm graino) 
and QLTQ moderately we21 csmentod with silica and 
doloaits. They eonaist of azzgulnr to subangular 
quartz and variable amounts (trace to 14 gercsnt) of 
white clay grains9 brown buff and black feldspathio/ - 
lithic grains and tracea of muscovito, biotito,, 
carbonacsous mattam tintsd quartz grains and pyrite. 

The shales end e&2tr&no~3 of the Belfast Forlaation 
oan be distinguished from those of the Paaratts 
Formation by their contont of f~ldapnthic/lithic 
debris. 

TRANSITION M'U-T --I 
8080 to 0279 feat (thicknes@ -99 feet) 

SILTSTONE, aitii2nr to that of tho Dolfaot Formation, 
with stavoral SARDSTORE %ntcaHxdis sinilsr to those in 
the ugpzlozxnost part of ths Waarm Foralatfosi. 

OTWAY GROUP 

Waarre Fartamtion --B 

Ags : Lower to Upper Cretaceokxs. 
8279 to 9320 fso% (thickness -2lbl fast) 

SANDSTONE with 36 paxwont intcwbocldod SDALE and 
SILTSTONE. The 8CU2d6tOnQ to @hala a%tio is 1.8 to 1. 
Contacts with the DeBfast Forozation, above, and tha 
Ekmera22a Foxxuation, bo20wp are eotaformab2s and 
appear to bs gradational. 
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The SILTSTOMES are medium gray, slightly to 
mod~ratsly casbonncoouo and nicacooas, noc~erafely 
to vcmy sandy and contain abundant fsldspathic/ 
lithic ahreda and grains and tracoo of pyrite. 

The SHALES are medium to dark gmyI noderatoly 
siltsrp sldghtly to moderately carbonncsoue and 
contain tracea to fairly abundant lithic/foldspathic 
debris. 1. 

UnEt 4 (9I50 to B20 feat): SANDSTONE (gro'to- 
quartzito and?&hoquartzito) aud 20 percent 
SLLTSTONE. 

The SANDSTONES am white. cream and buff', poorly 

mrtsd aud very friable. Thoy consist of very fkxm 
to coarse grnisaa and occasional vory coargo grains 
and gmnuloe of angular to subround quartz and 2 to 
I.5 poscsnt accessory graine sot in a matrix consisting 
predominantly of powdory eilica, but including ~pome 
kaolthn and tracsb of siderite. The most conmon 
acceeeorZes cmo trhits, light grsy and pale green 
grains (weakharod feldopar ?), carbonaceous matter, 
and rod ardblack lithic grainu. Chsrt ) orangs 
feldopar and tinted quartz grains am pmsont in 
trace amoun+x~. 

The, SHALES and SILTSTONE3are rsimilas to those in 
Un%t 3. \ 

The unit includes fais2y commm lone00 of browno 
vary fins to fins grainec& eilty sandstone with an 
abundant sickrite comsnt, 

T?x!luleffiom ulljbt 
332s to‘qi~zl(T) foot (thicknorso -99 feet) 

Xuterbeddsd SAl'JDSTOltJE., SILTSTONB and SHALE. 

The SA!HDSTO?JES am predominantly white to light grey, 
very fine to medium grainsd and have a oiliceaus to 
slightly cmlcarcous coinant. The framewox3c coneici3ts 
of nnguha~ eo subromd (predoninantly oubangular) 
qmmta and from 5 to 25 psrcont white and brown 
wtathersd feldjlspar grain, g ssy ]Lithri~s and OCCa6ionQl 

grt?0n clay gradnc. Traccsof Iraokk2itic ma-tsix are 
gX@SOXlt. 

The SILTSTUlJES ar8 light to medium gX-QQrb slightly 
oarbonacoousp oceeeiona9ly micaceoua or aandy and 
contain fairly abundant white and brown feldagathic/ 
lithic gxains and &redo. 

The SHALE3 napa medium to da& grsy, elightly carbonacsoue 
and micinsoo22s B in part sl2gthly silty and contain 
scca~ional feldnpathic/lithic gsa%ns and ahrede. 



Trace0 or COAL 
the fcsmat km. 
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8. LiGho2ogicml and strat, -i gmpsa:l.o ovidonco 'Irrdhmto 

that a;~ unoonfon~~ity cm dincooformi& ie grcaeont botwoen 
tho Paer~aLte Fsrurat;isn Gild tha ovoslying Curdle8 ForaratSon. 
The n~a%2onbEo ovidwuza itidicwtes that tho toctonic q ovw- 
mesnte which formsd tha Cnx~kine otzxctu~o occurred-after 
degoaitioti of ths C~rollrna Msmbor of the Paeratte 
FornsltFozx oand yrocodod dogcsoition of ths Gusdie Formation. 
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APPENDIX No.2D 

A.&XA.NCE CAROLINE WELL NO.1 -- 

CCMPLET3IQii REPORT 

MJALYSIS OF WATER SAMPLE 
FRQM D.S.T. No.5 
@Gro-8730) 

Ph. . 0.7 

Chlosins 8,600 parts3 pox. million 
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co??0 No&r Xratarval - ban -7 
RecovorY - EQ. 3 
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3% inches 

1 inch S IliTST0PI.E : dark gsey , v~?ry argillaceous 9 
modesatel.y to VC?P~ feldspathie/Zithic, 
slsll;htly mi.eaeoous p ~~~demtely carbonaceous 
(flecks). ' 

a----- sharp contact ---B-e 

$ 



. . 13 - 

I inch 



10 inchcra 
COPS MO. I.7 : 

7.0 fQ0-t 

0.66 fest 

2.34 feet 



.AFP33NDIX No. 4A 

1 DQC.1966 

7 ?h~.2966 

9 ~an.2967 

32 ~8~~2967 

Date rm-.- 

8 ~oc.1966 

9 Jim. 196% 

30 Jan.2967, 

a 



a 





Ml Ssnfls SP F Rwa 

5906 
6916 
59'45 
6046 
6076 
6099' 
6118 
6127 
6141 
6161 
6198 
6210 
6220 
6268 
6317 
6327 
6349 
6365 
6412 
6540 
6655 
6752 
6770 
6780 
6804 
6864 
7034 
7276 
7466 
8180 
8128 
8180 
0191 
8204 
ml.5 
8220 

4 
6 

10 
IL8 
13 

5 
6 

14 
20 
12 
11 
10 
10 

6 
6 

14 
8 

14 
29 
10 

8 
10 

6 
8 

20 
16 
38 
13 

6 
6 
9 
4 
5 
a 
8 
r d 

30 007 
20 010 
PO 012 
20 015 
27 011 
22 023 
30 007 
20 020 
18 030 
18 .a1 
30 "10 
27 007 
27 "14 
22 018 
16 012 
$6 012 
I.2 cl88 
22 014 
33 ,09 
a7 0 .a2 
B6 .12 
22 018 
36 .O@ 
33 0% 
2?7 007 
17 .a2 
27 011 
30 ,a7 
a0 .a0 
30 030 
2 6' 055 
80 .23 
27 .ss 
30 080 
30 080 
33 060 



8225 s 12 
8348 1s 10 
fi2w-I 6 16 - 
8298 5 12 
83ao 12 8 
H322 10 6 
8353 s 6 
8385 39 '7 
8434 22 6 
8466 9 R 
8480 22 6 
8520 14 5 
8536 20 6 
f)55R 'r G' 
8612 12 6 
8776 5 25 
8823 6 17 
9153 19 14 
0192 6 21 
9216 8 18 
9227 20 19 
9305 17 ,",(I 

60 36 .!a3 
GO 24 .42 
60 SO 032 
60 45 021 
60 33 .24 
60 27 022 
GO 33 .18 
60 30 023 
GO 60 .lO 
ti 0 33 0211 
GO 33 017 
GO 22 .22 
60 36 016 
60 60 010 
65 40 015 
20 150 617 
20 70 024 
40 16 088 
30 20 1005 
30 22 082 
30 27 070 
AI15 60 .H3 

a 



t3? 00 
83.23 
m93i 
8204 
82%5 
8220 
8225 
8248 
8280 
9153 
9E92 
9216 
9227 
930s 

6 
7 
5 
7 
5 
6 
5 

Il. 5 
6 

as 
6 
8 

20 
17 

50 
40 
55 
80 
40 
55 
65 
65 
60 
50 
40 
45 1D 
45 a 
- 33% 

40 
30 
') r trd 
:?@ 
30 
B8 
40 
20 
18 
25 
25 
25 
30 
1s 
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130-140 

140~150 

170-3.80 

180-190 

rgo-200 

200-210 

210-220 

azo-230 

230-240 

240-250 

250-260 



. . . c .P 

260-2~0 

270-280 

280-290 

290-300 

310-320 

320-330 

330- 940 

340-350 

350-360 

360-370 

lO$ DOLOKCTE; ligh^ L, orangs to light pink, very 
fine to fins aryetnlline, poor intorcryetalline 
poro05ty. 

LIWBS%OSME; IB above,, con0PstEl prcdonannIktly of uxloQn.- 
~olidated bioclastic fragnwntj tsaco &suoonite 
pOll@tQ. 
30$ CWRT; aa abovs. 
lO$ CLAY; ~18 mbovs. 
Tractttt DOL!X!.UYK$. 

LlTPiESTONE; cr~zma~ bioolaotkc, QB above; 40% silt 
43iz0e.l ~~~t.clx; marap pradouinmntly unconsolidated. 



. . d n, 



-e- 

460.470 

470-480 

4eo-490 

490.go0 

goo-510 

gao-514 

DOLOMITE; cram to buff, as above) fallr inter- 
cryetalline porosity J,n chips but overall porosity 
may ba greater as majority of sample is unconoolidato~l. 
50s DOLOMITB~ brick round to gale oran@ vary fins 
to fine crystals in nfcrocrystalline matrix, 
slQht3.y ojllic~oua induratad, ti.ght. 
Traeo CHEFIT. 

DOLOMITE: buVefi Are fdno to mod9um crystalline, micro- 
cryntf3.lline matrix, traesa ca1cit0, poor q i.ca?ovugLIl3s 

and Sntorcrystalllno poro~fty in chips but sangla 
predominantly uncanaolidated. 

DOLOMITE; piilk to buff, microcrystaU.ino, in. part 
fine cryetQll%na) hndurntod, tight. 
DOLOMITE: aa above. 

DOLOMXTEt cream and light grayish bro'lvn, vary f%na 
to Edna cyretallina, poor intsrcryatallfna and 
nfcrovLaguler porosity. 
25% DOLOMITE: pink to buff, ae above. 
l$ CBBRT: medium grey, taa above. 

DOLOMXTEr buff to light brown, in part cream, fine 
crystalline, modarstc to very frfablo; only poor 
intorerystalline porosity evident in chips but graato:? 
part of samples 3.13 unconaol.idsted. 

DOLOMITE; cso~m to pala brown, fine crystalline, only 
poor intera~~~ata~l~no porosity in consolidated ships 
but sample predominantly unccnsoXidnfed, 
Occasional chart end fossil fraqnants. 

Percuerrion hole bottomed at 5.24 foot below ground lavol i.e.530 
feet K.B. Rotary drilling csmnmnead at 510 feet K.B. 
-------b--~~-~--OUD--------~----~ 

Depth8 which follow BF~ aI1 mooloused frou the top of the 
Kelly Bushin@ 

510-581 No saapleo. Wnablo to obtain c%rculation. 
Drilled '%lknd" . 
. . . . . . . . . . . . . . . . . . . . e. . . . . . . . . . . . 

Coro No. 1 In"h;srvaBt g8a-gggQ AOC 115' Bfl 

581'00"~582'4" 
DOLOMITEt paIt@ gr~~~iah grbpy,, poorly sorted 
dolom8tdood b3.oelast%e fragwsn0;s 232 microcrystaJ.lino 
to vsry f$nat cryct3UF220 matrix, rare quartz grains, 
alightly argRAlaeoous: sarthy'texture; slight 
org:anfcz porosity; good sarthy porosity. 
a- grades to -- 

582~0~~~~-593~03~~ 
DOLOMITE; l&&t aroy, vary fina cryetallino, 
dolomitised poorly sortod bioolmtic limestone; a 
moderately aa2oaroous; 1s~ part with sarthyticzturos; 
aeneroldy alstght to moderately argillaceoual wadsrate 
earthy posoa4.ty~ grades fn part to bfoolastic 
limeetone with abundant dolomite rhombs. 
-- g:radse to -- 

593~03~~-596~06~~ 
MWDSTOME~ mad&urn grsy%sh brown, with 40$ fossil 
fragments (pradominantly bryoeoa); q odcPrately caLcarof,us 
elightaY gluaeo2nitia; in part slightly pyritfc. 

a, 



‘)wwpg flo FCC ovosy . 

. ..a ..*........o 0 . . . . . . . 



761-770 

770-780 

780-790 

790-800 

800-810 

810-820 

020-830 



830-@-m 

890-900 













b 
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ash-ml;0 lOO$ EcCJDSTOillE; 3 Q$lt grsy , uncaneoBidatsd, 
modkun to vary @oar30 gralnod with lQ$ granules 
souxlzc;lo~d to subrmmded occasional subangular clear 
to alight cloudy Preah and polished quartz grains, 





2010-2020 103$ S,M;lDSTQNTi’* light CTW unconaolidstod medium 
t 6 ~esy coare~'gsained i;rith K$ granulea and lO$ 
f‘ kV3 grains, fair sorted3 rounded to subrounded 
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3570-3580 SANDSTONE ; light gray, unconsolidated as above. 
Traces pyrite and pyritieed wood fragmenta. 



. . ,. . . 



3710-3720 

3720-3730 



. . “Q -. 











4091 COHE 11 
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g56o-5570 

5570-5380 

5580-5390 
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6280-6290 SILTSTQN'E; modlurzl light gray, coxqX~t, @oarbe, 
micac43oas and carbonaceous sf.f&tly ar@llacooue, 
fairly comuon gro0ls &103?it9c gTain3. 
20$ SHALP:: modlum to medium dark gray, moderate to 
very silty, tough, slightly micaceoua, platy to 
cbe. 
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8430-8440 Trip Sample. . 
sANDsTQNE; white fiazo to very coar~o grained 
prodomimnt1.y modii.tm grainsd with angular clear 
quartz in twry spkxxw43 silA.ceous part kaol:Lni.t%c 
cement. Trcac~s orange feldwpmu: snd Bithic 
fragcnnont .9 i fairly common carbonaceous 8pockB, 
part fair to good :Lnfo~@~~~~lnr porosity. 
4076 roturnod 8s loose grains. 
Fluorasconce: a. Bright yellow no cut orange/ 
brown mineral prwlouelly deecribod. 

b. White to blue no out white to 
nasoive kaolinltic matsrial possibly part of 
eandetone matrix. 

c. Dull.1 orangp to yellow MO out 
clear quartz with no stnining pooslbly due to 
mnineral ine2ueion. 

d. Bright yollow as for a. but 
with slP&t white not attributed: Orange mineral 
may bo a rsaia 17 br cut from residual hydrocarbons. 
20$ SHALE; dark g~ey silty occasional white feldspathfc 
fine grains ~~m.u~n carbonaceours flacks, slightly 
micnc0ous. 

5s SILTSTONE; light to medilum gray part sandy part 
argillaeaous common white to brown feldepathic grains 
and carbonaceous flocke. 
5s 'Kaolint white maesive to q icrocryelallfne gosefbly 
earthy porosity. Probably derfvad from eandetona. 

8440-8450 SANDSTONE; white fins to very coarse and oooasionally 
granula lsiae aa above but prsdominantly coarem grahned 
largely returned aa loows eingla, angular clear quartz 
grains. Coneolidatsd chip show fair to good fntar- 
granular porosity in part with part tight and 
Snterlockfng fluorsscenee. Mineral a~ above. 
s SHALE and SXLTSTONE 818 above. 
59% Kaolin aa above. 

8450-8460 SANDSTONX~ white with poorly aorted fine to hry 
coarma nngular ulearr quartz in v0ry rsparzrs atlicsoutP 
kaollinitic cemsnt. OooQt3:i.ol2sl 20lnsn y022ow quQlrt2 
gmdnas and rounded in pert. Common epecka of black 
owrbona.o\souw/bitum~~ 3 matoFia1. 
Port fair to good porosity, pnrt tight a~ above, 
va.ry mines ahale s:i,ltrutom ~xxl kacsl.in ~18 above. 





- 3.24 - 

8530~8540 

60% SAEJDSTOHE; whit;o to light grsy, mcdhu= greined 
in part firm gminzbd, soatterod coarse to granule 
sized Graina, poorly sorted with comon very fine 
and silt sized graine, angular quartz, trAC0R of 
white kaolin, pink and orange stained qunrtz, 
green clay grain131, fairly common black esrbonmaous 
~POX 1 friabl.Os good to vary good intorgs'~wKlar 

and earthy poroeity. Scnttsrad minorul Eluore8wxxo. 
Common alckwitie siltatone. 

33% SMU; raodium grey olightly miwomieacaou3, 
alightly to modosately oarbon&1ccou8, fisoilo to 
6ubfieDile in part silty and pl.aty. 
5% Brown nnd bsownieh grey, vssy aido:v%tic, 
zrgfllaosoua nnd cnrbonacoouo siltatone and silty 
clay irOnOtOn0. 
6046 SnWDSTONE; li&t grsy, u3atri.x aim3lar t 0 ohzndatono 
above but 40d ,o of fElE@!wQ conaAsts of an@ulctx* to rsub- 
nngular cozx-s~ gxainod to gmnubo clicod (prodominant:Ly 
coarse gsainsd) quartz graina. 

fluoronconce. 
$ 
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Traces poor intsrgrnnular and earthy gorosity. 
lO$ SILTSTONE; I?LB abava. 
3op SWAL?; dark gray aiSty a~1 above, but vary 
Ixis1or part gloucon:tte. 
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8800-8810 Trip sample. Poor qr2elPty. 
S&ALE; mnsdiurm dark gxsy, 8 llg~ly uxi.cromioaoeouw 

'slif?~htky oarbonaoeous (flsdko), VOW 83.2ghtly 
fsldspathio (shreds and Bilt rskeo grains) Pm -gas?t 
silty, fioeile to 8ubfiasAl.s. 
3576 SIL,TSTONE~ medium lieht to modiui~ grey, 
modoxateJ.y oarbonaooouo, modornte to very fsldspathio 
lithkc3 (CfQnmb buff, gray shreda and vory fjno 
grains of altered foldagar mxd/or buff lithic grains) 
in par-t vary ffno mmdy, in part ax7~illnoeouo. 
573 Lsono angular qurapte gsaine; prodominantly of 
oocwae to vsry;Qoarso gn*n%nad. a5kzo (onvingo?) 
5% SANDSTOEilE; white to JAght gray, variable, in 
part oomxto to veer C)OB?PLPO grainod, clean well 
aomsmlt;od with silica, 33 pnrt vary fiml to fine 
grta~nscl I.ithio. 

8810-8820 SHALE1 medium dark grey PB 8rbovop slightly silty, 
fiesils to eubfisr;ile. 
2O$ SILTSTONE; aa above, ooarm, very fins sandy 
in part and gradea to very fine grained silty 
aandatons.- 
1s UNDSTONE; white, very fins grained to medium 
grained, predominantly fine grained, angular to 
aubangular quart=, traooa a2tsred feldspar, pink 
frsoh feldarpar, blaok osrbonacsoue (?) grain@, 
green grains and sohiot fragment@, moderately 
friabl@, poor to medium sorting ailfoeous oement. 
tiaht. 
5s Looarcp quartz graine a~1 abova. Tram blaok ohsrt 
rounded pebbles. 
Fairly common medium light to medium dark brown 
eidgrftio ironetono and silty shralte. 

8820-8830 35s SHALES dark gray, very olightly rnioao~~ou8~ 
alight to mc>derntsly ospbonac@ouaD in part medWm 
to vmy silty, oocaaionally ktnolinitic (9) flsokrs, 
fis@ils to lathliks. 
lO$ SILTSTONEl modium grey PB above, in part sandy 
(vsry fine to ffna grainsd quartz). 
1$ Sid@rif:La ironatone and bidsritio eiltlotons and 
oh&s. 
SO$ SANDSTONE1 white, f&no ,gmMed, in part very 
fstm @-aWed, angular to subangular quartz. Rare 
reddish oraago fsldbpar (9) graBnet ocaasio~l white 
kealiaiti~ gmhe, g re8n argillaoeous graina, pals 
oxxmgo graine and blaok grains, moderatsly well 
sostede cr~ry friabbo, oemexatad with erparoe ailioa 
nnd mar~f.y with kaolin, wry nlightly intmqgmnular 
poroue. 
I$ Laooo quarta gr,RQna , pr@domirmnt ly oubroundcrad but 
in part angular , gansrahly UQ~~IQ to voxv uoarst3 
gmined. 

8830-8840 20$ SHALE; dark e;my, a13.ghtly oarbonauauue, in part 
wodera$a to vary silty, rarely feldapath%o, aubfPareil@ 
ahunky. 
5% SILd‘STONE~ ~LI ebbova. 
yO$ SQNDSTOHE; white, fina grz.i,gad, fairly oommon 
vary r'lne graina and rfilt, angler to subpangulQr 
quer1'z 5s aoue@Bory graine aonaiatim prsdominantly 
of wltilte kaolin and inoluding grcby and green 
argillaasoue grafne and blrask carbonaooous (?) 
&rxlntgp alight to moderately friable, silioooue 
osnen~;. Fair to modsrato intergr&nular paroatiy 
in pa,+. 
Common ironmtono QQ above. 



8840-8050 20% SHALE; medium dark groy slightly mfaacemus, 

alightly carbonaceous, in large part slight to 
moderatelyboilty, subfissilo to platy. 
5% SILTSTONE; medium gray, coarse oinilar to that 
above. 
2$ Medium to dark brodJ1, sidoritic ironstone with 
a~ryptocrystalline texture; sandy and feldsgathic 
i.n part. 
3$ Looas quartz grains, angular to subroundod, 
fins grained to granule sizs but predominantly 
CO~F~SQ grainod; probably dorlvod from aandstono 
below. 
70s SA.NDSTOI~B:I white to very light gray, fine grafned, 
with some very fins grains? angular quartz, with leas 
than 348 aooassory grains including white kaolin @rains, 
altered motamorghfcs (?)? common reddish orange and 
black grains, oocasional. fresh foldop~r, slight to 
moderately friable, sildcsous and in part moderate amounts 
of kaolin:dtic oonent, tracoa intorgT%nular poro&y, 
fair earthy posoefty. 

8850-8860 15s Z3M.Z; medium to medium dark groy, slightly 
carbonaceous3 slight to moderate fsldspathic/lithio 
in kasge par* silty, wub fiesile to platy. 
10s Medium light medium &ark brown sideritic ironatons 
and siltatono and snndstono with abundant eidoritio 
csme11-b. 
lb!@ SANDSTONE; white, vsry paorly so&cd, in pirt 
tmtrix of very fine to fine grainod sandstone a~ 
described abovo and in part of medium to coarse &rained 
sandatone. Both types consist of angular to subangular 
quartz with loss than 3s acoeseory grains, as above; 
the sandstone has fair (finer fraotion) to moderate 
(coarser fraction) intergranular porosity and good 
earthy porosity; it is friable and only poorly cemented 
with aiilfca and powdery kaolinitic cement. 
30% Loona angular to subrounded quartz gr&s, medium 
to very coarse grainsd b predominantly coarse gralnod. 

8860A3870 10% SIXfILEr as above. 
lQ$ Sidoritic ironeton~, sandstone and siltstone aLp 
abovo. 
l!j$ SXLTSTONE; medium light grey to medium dark grey 
erlicghtly to modoratoly carbonaceous, moderate to very 
foldspathic/lithic (VQF fine and occasional fine 
grains of altered fobdsgar and/or lithlcs). 
657% SANDSTONE; white similar to that above but less 
frie.?>le rllnd Meh only tracss of parosf%y. AWM?i%#p9 
grn5.u size is fine gmtinsc!. 

8870~-88N-~ SK4323; as above and rnedi~~rn gray modorate to very ~?i2ty 
s3Aghtly carbonaceous, chunky, gmdee! to .. 

lg$ SIL'SSTOME~ medium light to nadium Srey, tough, 
in part sillicooua, ao above. 
k$ SANDSTONE; Trhite to very light grey, fine to 
coara8 grainod, predominantly fins Brained, angular 
to subangular quartz with I-@ black pink, orange and 
green acaesaory Sraine (fnoluding kaolin and feldspar) 
well osmontsd with silica and An part with kaolin, 
indurated, tracoa at poor intsrgranu2arporosity. 
Chmmon nidsr%tiio ironstons; as above. 
Pairly common poorly aortod looao quartz graine. 

81380-8890 Variabla samglo - interbeddod and gradational. 
bO$ SH.4.LE; QO above gcimorally medium to very silty 
sub:kksaZlo-@sty. 
40$ S3LTSTOND; as above grading to sandstone and 
ahale. 
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20$ SANDST0N.F; white to light ~FBY, predomihantly 
fine grafnod, quartz, lithfc grains and accossorioa 
1xmgo fsou 5-I-5$. 

8890-8900 50$ SHAL?C; umd.i~~m to dark e;roy silty to VCI'Y silty 
CQIUIZIO~ whtio foldspnthic grnina and well orientated 
mica ruinor part with fino subangular to subroundod 
quartz gsuzins grades to l@ SILTSTONE; lightti 
medium grey to brovn1 with abundant fsld~pathio and 
lithia 3 grains occauional uics. part with,dnrk 
broIwl nrgillacsoua slightly aidoritic maerix 
gsadlng to - 
Its$ Sidsritic mudertono, medium dark brown, argillaceous 
alightly sidaritic part rsiZty as above. 
20s SANDSTONE; whit0 to light gray (broom) fina to 
ooamo gminod, p rodominantl:l fine grained aa above. 
Well oornontod silicoou~ and kaolinitio wil;h very 
tainor sidoritic comonts gonerally - 5% fsldspathic 
and lithio grQinag gonorally tight, vory minor 
poor porosity. 

sgoo-8910 Gradational and variabl@ lithology RB above. 
60$ SHALE; medium to dark gray as above part silty, 
part sandy, grades to 11-5s SXLTSTONE; light to medium 
grey EASI above gradoo to 
5s SANDSTONE; Sight Troy silty, with abundant altorsd 
foldspathic and lithic 7 grains oooasionally mfoa. 
$I Sidoritfo audntona ae above gnrt sandy. 
15% SANDSTONE; white to light gray as above. 

89104920 Trip sample - Intorhoddad and gradational. 
55% SHALE; dark to modEurn dark gray, alighlly 
carbonaceous, in part moderato oarbonaoeous, g:onorally 
modosEst8 to vury sil.~y,modoratc to vory foldapathio 
lithio, gl."ados to - 
l,Jj$ SILTSTONE; J.ight to nediutu light grsy, very 
foldops.~h~o/l~thic (predominantly cream gray and 
erooniah gsoy); vc3ry flno sandy (ZZthic/foldspa-~P.~io 
gpi~ins) and gsado~ to vary silty vory fiuo grainod 
aandatono; aI.ightl,y oarbonacoous. 
lCY$ SANDSTONE; aa above, 

892cbG930 lnlorbcx?.dod :md ~.rLxlationnl. 
2 yii, Sm?JJ~ ; mocirtua da:&. gray, aiLty, foldspathio/ 
lithic ) aI3 ebsvs. 
35% SANDSTONE j t.md~w~ l.i&t' gray j very firm to 
prodomincntSy f&no grainad, ocoasionai medium grains 
~.ngt~lar to cubroundod quart'z, 20$ foldspar (altered) 
and 1ithi.a grnina Bnoluding fa.:irLy cotllmon groan 
chlaritdc ulay ~'sain~, poorly sorted, very silty, in 
part slightly argi.llaeaoua, ~~13. conaolidatgd, tight 
trauo pyritic e?.nd oaloal%oua. 
&I$ SILTSTOMB; medium fight to Ii&t gray, very 
fsldspathic/lithic, elightly carbonacooua, oftsn 
vary fino to finely Bandy nnd gradon to aandstono, 
aa ahovo. 
Occasion~lSy oidoritic ironstone: oaca~ionally 
J.OO0Q qunrt 2: grain3. 

093049~00 1 y$ SHALE ; msdium to mod&urn dark gray+ carbonaceous, 
c;liahtly foldogattric/~icii3.~00~~, ~onsra~Z~ slip;ht to 
modernte1.y ailty, glnty-blocky. 
60s smms~osn?; light to matdiuti light grsy, viery fine 

to nodlun grninsd, prodominantly fine grnimd, as 
nbovs, trolooG intorgranular porosity, abundant 
silty matrix and gradoa to ailtotono abundant grosn 
ala?7 ~rxi.nsp slightly pyritliu in part, traces aalcito. 
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Occnrsicmaf. aidotiic ironetono; TrACo ~5LlQ YQflOW 
fluor0aoanco with 5kightly out. 

85% S&TDSTONEJ light to uodiun light gray, very 
fins to $ine grainod, ~5th ocoasioncd modiutn grains, 
(inoluding common aoa-groou CLAY gwlainrs and vrhito 
altered foldnpw'), dirty dppcmnxx~~ in part VJi.‘th 
omr”bonacooua flex, tsaoe~ pyrite and pyritizod 
plant rsma:inm , kJQlx indurnt;od, abundant silty matrix 
and grado,a to vary onndy siXtotons, traoe calcite, 
in part with sidor:j.tic conont, tight. 
10% SILTSTONE; medium grey, vary sandy. 

lO$ SHALE; as above (cavings ?) 
SANDSTONE; 3.iGht to taodium light gray vary fine to 
fins graimd * oubaneular qtanstz and abundant 
2530% lithic gsaitza as abovot dirty appearance, 
S.n part micaooouQ, gonerally alight to uodoratoly 
cmrb~nw~~u~, abuuda%n silt matrix, in part slightly 
argillnooous~ gradeo to very sandy Eiltstono; wsll 
conaolido.ted tight. 

V'ns3abl.o jlithology intsrboG!dod and gradational 
5% SHALE; as above. 
10% 8ANDSTOME; ao above. 
459% SILTSTONE:; nedium light to medium groy,modsratslLy 
carbonao3ou6, slightly micau~ous, coarse generally 
modorctto3.y oandy (vsry fim grained) in slight part 
traces oalc:7.to. 
40% SAI$DSToNE; ao above but prodominantly very fine 
graincd with sandrrrtone vssy light groyi vary fine 
grainsd angular quartz, lO$ Zfthioa, moderately 
frQablop c:xrbonacooua md mioacooue, tight. 
Ocoasional sandstone and siltstano with sidsritic 
csmsnt . 

5% SEXALE; 3~ above (Cavinga) 
65% l&h3 gray, ve:;rry fins graizned, oocasfonal fino 
grains , fixngular cpnst z 9 31O-l.g$ feldspar (alterod)and 
lithic ganina (only karo groan cS2.y graino) alight to 
&.coou~ (muacavito and roddhsh brown biotite) modsratcl: 
aarbonaoeou~ with o~casdonnl plant fragusnts, dirty, 
apponranc 0 f abundant oP11t matrix, non-calcite, 
ei.l:icsoun and in part eiet.orHAc cement, possibly sotn8 
ear-k?tay psroc;S.ty but gencwally ti(sht - grades to - 
30$ SIL!WTOHE; aIm%J.ar to that abovca, very Bandy. 

SANDSTONE; lfght gray to rmA%u~n light grog, vow fine 
to f%ns gxwI.nsd, occaa7ional medium grains, prsdominantl: 
fUu3 ~rainsd F annular to s;ubanguUr quartz, with 
about 2G$ lithic grs?ina (including, very common green 
cPe:r and whit0 kaolin gxw~12~ ( buff altarod feldspar; 
Sewa common black & orange graine), poorly sorted, 
v0ry r;ill;y, slightly rzC.oacoous aRd carbonmoeous? 
pyr%tfo in part tiaht, - grados TV - 
30% SJCLTSTOME; medium light to mod&urn gray, lithic/ 
foldspathic, modosatoly cn~l~onacsou~ and q ic&coou~~ 
very anndy. 

SANDSTom ; siluilar to that &ove but predominantly 
vwy f&no grained and vary ailfy, slight to modoratoly 
pyritfc in lzargo part, poG;oibly in part with earthy 
porosrity - grades to approximatsly. 
20% SILTSTONE; a~ above. 
Common sidsrftic sandstone and siltstone; fairly oommon 
poorly sorted, 100~~3 quarte grains. 
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9000-9010 Variable Ethology. Intexbodded and gradational. 
3.0% SHALE; medium light to mnediua grey, @lightly 
to iuodoratoly cor?~~nacoous and silty? platy. 
55% E&TDSTOIJE; light to medium light gray, very 
fine to fine grained, predominan43.y fine gxained, 
aubanguI.tu cpa.rtz , d.th abundan-t 20$ lithic and 
altored foldspar gxafns, (including common asa- 
green clay grains and white kaolin grains), poosl~ 
soxtod, vary siEty, dirty appoare.nce in part, 
micac~ous and csrbonacoousP tight - in part pyritic 
grades So - 
27% sxLTSToiJE; medium Light to medium grey, felds- 
pathic/lithic, modesntoly carbonaceous nnd mlcaceous 
voxy sandy (vary fine to fink ~rai21od quartz and 
15thfcs) ) in part pyritio. 
3% Light t(;o medium brown szU.tstone and vexy fine to 
medium grainod mndstono with vosy abundant sidorftic 
csmont . 
5% Looss poorly sorted medium to voxy coarse quartz 
c; rQ.ina . 

90:!.0-9020 Varied LithoJ.ogy - intsxboddod and grndational. 
SANDSTONE; as abovo9 vsry fine to fine grainod, eilty 
tight in part vary Sight gray and trseos caloite 
gxadas to - 
3o$ SXLTSTONE; modorntoly gxoy, vary sandy 8s above. 
5s Sidoritic sendstone and siltutsns QS above. 
lO$ SHALE; 3~ above. 

9020-9030 Varied J.ritho.2ogy . . intoxbeddod and gradational 
5% SHALE1 a.1~1 nbovo . 
10% Hodium Light to dark brown sidsaitfa sandstone 
and si.statsllo a 
60% S.Ill~~DSTOm3 ; light to msdium l%gh* grey, prodondnantly 
vary fino gm inod, in mrt fine grained, subangular 
quart B with 15257% 1ithio/feJ.dspathic greina, 
lXOdQ3W.t0~~- to poorlTJ sorted, vary silty, generally 
moderateI.y mioaoeous, in part carbon@ceousf In part 
slightly pyxitic and firm, siliaoou5 to clayey cement, 
tight, Gradss to - 
2 5% s ILTSTONE ; medium light to medium gray, similar 
constbtuonts p in part ar$ilJ.acoouQ, coarse* vsry 
fine snndy and grades to seendston~. 

S.TLTSTONB; EXX~.~.U~ l.$gth e;rey CO~FSO vary sandy (voxy 
fine to gminod quezte and Ethic graina) moderately 
cmboszaceous and q dcrscsou~ grad5ng to - 
45% SANDSTONE; nodium light grey, vary fine gsainod 
%n part fine gxainedp subangular quartz, with 15-25$ 
I.ith%c grains and altered feldspar, very silty, 
modoxate aortingg fisn tight, slightly mTtc(~ceou~, 
slight to moderately carbonaceous, in slight part 
pyrit 9.0. 
Common Ironstone, se above. 

a 
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10 9 qos-10 ,OJ.O SntItpJ-e .l?ck cG.t.t&ht . ho bol.ow. 
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%0,0&p10,0’70 ‘ik1.g mrnp1.e 
plo$ S.Q9DST@NE ; l-A&t grsy to grsy green, very 
fine to fine grwI.nsd with nn~~alar to oubengulnr 
quart % and var%ous anounts of white tranalucc[snt 
and ogacya feldspar up to 4O$ and from 5-15% 
dark gray, brown grey and green grey lrlthic 
Grafnre. Occaaianal oarbonaoeous/bitumou material. 
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lw70-10,380 4546 SHALE; similar to that above. 
lO$ SILTSTONE ae above and in part light greenish 



10,430~lo,-440 65s SM?DSTO&~; light gray green, as above but 
predominantly firm graineci with slight increase 
in lithic contont. 
15$ SILT§TO?JE; light grsy to grey green, a6 above. 
20$ SHALE; light medium to occasionally dark grey, 
as above but with part non silty soattered VTW fine 
olear to brown subrounded quart= grain8. ti 
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