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FARTIAL CEQCHEMICAL EVALUATION OF SAGA PETROLEUM'S
3n/a-4 WELL, OFFSHORE NORWAY

SUMMARY

The mudstones within the interval 11530-1350 metres have good organic carbon
values, aithough their actual source potential cannot be determined without
further analyses

Yith thiz possible exgeption, the entire ssction Dstwesn 1040 melrss and 3797

metres consists of poor source rocks with a primary potential, at least betwean

L2

2180 metres and 2438 metres, for gas Minor hydrocarbon gensration has been

initiated below 2300% metres but umartunateiy, in this well, this is only of
scademic significance. Howewer, significant hydrocarbon generation could be
anticipated from good source rocks buried to below approximateby 2780 metras.

The presence of belter source rocks off-structure is suggested by the shows of
fight oil  throughout the interval ¥115-2285% metres and by the shows at
2285-2640% metres and particularly at 2597-2606{2633}% metres whose character

was not investigated.

N.J. L. Bailey
CEQCHEM LABORATORIES [UK)Y LIMITEDR



INTRODUCTION

This report presents a partial geochemical evaluation of the ssation batween 1088

o

metres and 37%1 metres in Saga Petroteum’s 34744 weil drifled in the Nopwegian

0
i

zactor of the North Sea.

The analytical format was szpacified by the cilent and was designed o De
)

compatible with previcus studies on othar Saga weils and o

-~ nvestigate the hydrocarbon source potentiai of the section

-~ detect shows of migrated crude oil,
This project was authorised by T.0. Throndsen, Sags Petroleum ALS. . Hovik,

AL ANALYTICAL

Two hundred andg fifty one {251] canned samples. composited over twenty {20)
metres shove 1570 metrss, fopy (107 metres from 1520 metres to 2308 metres ang

ning (8) metres below this depth, wers received for sxamination., No sazmples

)

e
were  submitted from 28352853 metres, 25383-25370 melres, I506-2833 metres,

ZHEUS-2TIE metlres, 317%-3206 wmetrezx, 3233-3251 rmetres, 34343503 metres.
35383558 metres or 3619-3838 metres. A sam;:siia of the DST 4 crude oll was also

inctudad i the study. Thase samples wers assigned the Ceaochem job number

Mo significant contamination was observed during the sample preparation steps.

Geochem were instructsd to scresn the samples {using alternate samples below

[

1500 metres) with the light bhydrocarbon and organic carbon analyses, Evary
sample was, in fact snalvssd and the additiongl data ars included in this raport
frae of charge. Mr. T.0. Throndsen then selected szamples further analysis on
the basis of the sgreen vesuits. A twotal of one hundred and thirdy sight light
hyodrocarbon analyses {authorised}, one hundred and forty five organic carbon

analyses {suthorized}, sixteen witrinite reflegiance and seven each of the

karogen, pyroelvsis, pyrolysis-GC, {,1“_, axtraction with chromatography and total

agikane chromatogran analyses were parformed in the source rock study.

The dats are presented in tables 1 through 8 and graphically in figurss |

through 8. A brief description of the analytical itechnigues smployed i this
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stuche ts inniudad in the back of the report.

n

. GENERAL INFORMATION N

e

Tan {10} copigs of this report, together with the kerogen siides prepared for

this study, have been forwarded to T.0. Throndsen st Saga Palroleum A5, in

Hovik, A copy of the dats has been ratained by Geochem for Hulure consuliation

with authorised Saga persennsl,
A saparate report has been preparad for the crude ol sample,
The remaining sample material will be handied as direciad,

The results of this study are progristary to Saga Petroleum ALS,

o
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discussed

hvdrgcarbon

in this

RESULTE AND [MTERPRETATION

e
i

potarviial  of

s

sSRures the joterval  H8-379Y  meirss  will

report, A separale report has been prepared for ths

crude ol sample,

No oweall

AL ZONATION

Thiz zonation

Jong B
lone §

is based principatly upon ths

fngs were availsble Tor this study.

ipid

Hghter hydrocarbon {{2?'"(? data,

“d

racogiised,

1040 metres o 1188 metres consists of sand, particies of

ignecus rock (hasalt 7}, shell debris and minor light brownish

grey mudstones,

The -C,iwu, gessous hyvdrocarbons range from 1828 ppm oup o

8808 ppm and are very dry {less than I% €, 1 whilst the heavier
3.

Co~C., hydrocarbons are sparss at -4 ppm,

11583 metres down to 1358 metres, s

olive gray mudsionss.
resch 11398 in the shall
the

e

. | - G & %
very dry and the C.~O, fraction
3 ¢

Gas abundaness X e

otharwise, He within fimits of S4B-4422 ppo.

n dogs not exceed 7 pom.

This

grassiy

extends Ffrom 13503 metrss fto 18782 mstres. interval is

dominated by mudstonss which are, iIn gensral, medium

olive grey in colour although thoss from 1538-1638% metres are

dark olive grey.
thwe rather ere

Withinn Jone O

tg 7315 ppm,

ETRS WRPY aticaily

They are however, leanest at the
¥

and gan&raiiy oniy exceed 1088 ppm below 1533500 metres, whilst
fousr samplas excesd 00 ppm The richest intervals are 3l

The ga

and 1810-18202
below 18530f melres they tend o increase with

from 2% to 0% C,  in the total C ~C  fraction. O ~C

L N ~Y
& | i

matres. S8

areg

F30~1878% melres

th mughfzut

ey
but,

capth



Zone &

shundances are minimal sbove 1730% metres but then improve io
{3319-~148 ppm.

lies between 1870 metras gnd I115% metrss. 1t consists of light
gray mudsiones with significant interbeds of medium olive grey
prardstonie abowve 1958% metres, Cavings appear to be a problem

within this interval,

Gas abundances vary srratically belwesn 234 ppm and 4948 ppm
but reach 5321 ppm at 185¢ metres and §104-8330 ppm at 2060
metres and 2110 metres. These gases are commonly marginaily
wat [12-534% C, ) above I813% metres {tending to improve with
depthl, whiist below 2015+ metres they are weat, with {(§7156-77

{841% C‘Z»:— iy the total C?"Ca fractinn.  Their isobutang © normal
butane ratios are low at approximately 1000 ppm at 1825% metres
and, Betow it dapthy, He within the fimits o¥

%
{180512033~378814678) but rsach 53818 gpm and &776 ppm inn ths

L

hi
two samples with the best gas abundances.

i the richer sampies from 3080 metres snd L1180 metlres are
ignored then, except at the top of the interval, Zone D dogs not
exkhibit ncreasing richness with depth, but 1 is wel below 2015%
malres, indsed, Jone D may be vegarded as iransitional
between Zones © and E,

o I}

2118 metres to 2288% metres, 1Y comprises light grey mudsiones
passing, below 2M45% metres o silty mudstones of the same
colour and ther, below 2205% metres, to medium gray shales with
interbedded very pale vellowish brown (dolomitic} siltstones.

-

This interval is characterised by swtremsly wet gas {f.a., [83183-
97% of the CN fractiont with very low (0.2 butans ratios.
Hydrocarbon sbundances are somewhat enhanced relagtive to Long
D. Thus, the C,:wi‘,g gases have g background level of 1831-5322
prm but jump to 883%  ppm 8t 2178 metres  and to
SGEUT~7RIG{I3872  pbm at  2280-22702 metraes, The CSNC?
hydrocarbons normally e withdn the Hmits of [197534382-7608
ppm but again, are snhanced at 2170{2178-2198) mstrss and
22H0~2270  metres with values of 1TI427{8803~11427) ppm and

8841137583 pphny respectively,



Zone F

Zone

2338 metres,

sxtends from 22853 matres down to 28403 metres. 1L consists of
medium  Hght to light grey mudsiones and shales above 8282
metres, There is a maedium greyish red mudstone at 2828 melres

whilst the sarmples suggest that  the unda.réyim sactiion i3

ot

composad of interbedded madium Hght grey shales {at baest partly
caved}, sands and dark greyish blackish red Siity mudstones [ov
madiurn  gravish brown  shaly mudstones  I580-260 E metres).

Helow 2548 metresz the samples suggest thal sands are rather

mner.
Mo flusrescenee was detenisd.

Ceochemically, Zene F s rather non-uniform, although it s
fearer and Bdrier’ than Jore B, The gassous hydrocarbons
range from 237 ppm up to 10287 ppm but seidom exceed 4000 ppm
grcapt at HHE-T492% metres [6TI0-8488 ppmi and gt 2597-25806%
matras {10287 ppm and 5718 ppml.  They are always wet and
pvar some  irvtervals are extramely wel as at 2318 metrgs, 2363
metres,  2435-2504  metres,  E522-3548 metres  and  2587-2833
metres. Bulane ratiogs approximats 0.7 throughout this zonsa.
Therae s slso a wide range in the abundance of the C.-G,
hyc‘irm:ﬁrimnsg but most of the samples fall within the limits of
80~2827 ppm.  Sikgnificantly richer intervals are prasent at 2

metras {6108 ppml, 2883-3432 metres {(8380-7079 ppm}, 2527-2%4Q0
metres (S145-7887 ppmi and  aspecially  Delow 25971 metrss

(16800-205877 ppm akove 2820 metres, §830-8678% ppm helowl.

Thus soms intgrvals gre particuleriy rich and wat, Thease argi~
§=25834r melres, 28522-25480% metres and

R

243
particularly 2597-2606{%633}% metras,

26801 metres to 31302 metfres. A massive sand with minor
intarbeds  of medium grayizh brown siltstone and mudstions
extends down fto 28801 meires. This is underiain by very lght
grey caltaraous siltstones and limestone and then, below 2820%
mefres, by sandsiones with minor o significant proportions of

medium grey shale {partly caved}.

Mo fluorescence was detected.



3

Balow 27355 metres, gas abundances drop from 1051-2838{3803)
pom o 169-909{I844) ppm with g siightly  richer  intesvel

{1003-228Y pom) at 3088-3098% metres.
ey

he gases are marginally wet o wel at {I2128-83{73}3 Ty
They have fow {8.2} butane ratics down to 2%480% me
elow this depth, the ratios vary from $.2 fo 8.8, The ngc?
fraction decreases from aspproximately 3000 ppm &t the top of
Tong O to 3080 ppm at 3808% metres, whilst below this depth H
Hes within the limits of 1729~3882{5503} opm.

Q

Zone GF 31302 metres down o 3791 meires, represents a continuation of
the massive sandstons,  Minor {oceasionally significant] medium
arey shale interbeds ars suggestad above 3265% metres.  Minor
medium brownish grey sty mudsiones are prosent below 328042
metres, becoming abundant and grading o stitsiones below 3650%
matres, Lime mwicdstones  alse  ogour within the  interval
38703850+ matres and thers arg significant fo major proportions

of calearesus nmudstonss at 3870-3780% mwires.
Mo fluorsscencs wasz ohserved,

Zone GZ continues the geochemical trends established In done Gg
and i3 leaner and drier, Ths (, L gases e within the limits
of 25-730{Z84% ppm) but seldom axg &e-:j 450 ppm and are now
onby marginally wet {15-41{51}% C%} above 352%% metres and dry
below  this depth {(8-28{8%3% Cz+}, Cgﬂw, abUndances decrasse
from 2500 ppm at the top of done ;,.,3 to 1080 ppm at 34001 metlres
and o approximately 308 ppm oat the bottom of the welll it is
belteavad that this raflects the cleansing of the mud from

gntrained hyvdrocarbons,

B. AMOUNT AND TYPE OF ORGANIC MATTER

The amount of organic matter within 2 scdiment is measursd by s organic
cartinn  content. Avarage shales contaln approximately one percent organic

carbon, and this i the standard to which these samples will be comparsd.

Organic matter type influences not only source richness but also the character of

the hydrocarbon proguct {oil, gas) and the rvessponse of the organic matter to



j.+)

thermal maturation. Richness and olliness decresse in the order: amorphous-

algai~herbacesus-woody,  Wood has a primary {(but oot exclusive) potential for

74

gas whilst inertinitic {oxidised, mineral charcoal) material has only a limited

hydroecarbon potential,

Organic matter type detgrminstions were anly authorised for selected samples

<
from the interyal 21680-2430 metres {i.n, bottom of Zone I into Zons FY.

(,z','!

The minor mudstones of Zone A contain 0.55-8.87% organic carbon, whilst higher

vatues of 1.31-2,183 apply 1o the Zone B mudsiones.

In Zone O the mudsiones arg leaner at {0.1830.23-0.53{0.70])% organic carbon

whilst the madium greyish brown mudstones at 1630% mestras are sven lsanse at

a
&, 12~8.186% Thers is & marginal lmprovement In Zons D, Thus, whersas the

e grey  mudstones above 2000t metres hawve  wvalues of
8. 28-0,45(0,.58}1%, the dominant Hobht grey nudstones contain §.47-8.66% organic

carbon.

Zone B s significantly betfter with 0,881,302 organic carbon in the Hght grey

5

siity mudstones shbove 2082 metres and $.87-1.05% in the undsrlyving medium

yrey shales, whiist the interbeddaed wvery pale yvellowish brown siltstonegs have

i

similar values of §,88~1.080{1 1838 organic carbon,

The light grey mudstones above 2430y metres in ZYone F contain {0.5439.59%-

G.85{0.85}1% Q!"{.}&ﬂf(_: carbon. Essentially identical values spply o the medium

tight grey shales but the interbedded grevish red mudstonss below 28103 metres

arg significantly leangr at §.18~8.27{0.331% organic carbon.

In Zone O the interbeds of medium grey shale contain §.36-0.67{0,8038 organic
carbon whilst the medium greyish brown shaly mudstones, the very light grey

caleareous silistones and the fimestones all lie within the low rangs of 4,13~

X
1.23% organie carbon.  Zone G7 is similar as the medium grey shales have values

of (0.3836.47-0.680{8.73}% and the pale brown silistones and shaly mudstones and

A

the lime and calcarecus mudstones ars lean at 8.05~0.25% organic carbon

The organic matter In the amalysed mudsiones and shales from below 2100
mgtres in Jone D, throughoul Zons E and above 2438% metres in Zong F iz all
wvary simitar, consisting deminantly of inertinitic and woody debris accompanied
by signiflcant propartions of the herbacecus and algal keregens butl very sparso

{In abszent) amorphous material,



C. LEVEL OF THERMAL MATURATION

Maturity determinations based upoen spore colpuration were resiricted fo the
section betweern 2108 mefres  angd  IX3E metres  bul wvilrinite reflsctancs

measirements were authorised from 1800 nistres down o T530 msaires.

The spore colouration technigue indicates that a thermal index of 2~ is aghieved
At I348% metres.  Above thiz depth ithe section s immaturs bul below 23402
metres winer hydrocarbon generation can be  anticipated  from  amprphous,
herbacasosustaigal debris. As the availabls data suggest that the erganic matier
withisy this part of the section s dominantly insrtinitic and woody in type, oniy

wery jimited hydracarboen generation can have ocourred.

GCoad vitrinits populstions were megsured shove T80 metres.  Zome contamination
from drilling-~introduced lgnite is evident below 2000 melres but this can be
recogrised by comparison with the lignite measured from 2200 metires. When the

Hignite populations  are  eliminated, there 18 & good trend of  incresssing

e}

5

o)

reflzotivity against depth which reaches $.45% Ro st 380% meires and, by
orojection 8.33% Ro at 278817 metres. Ags o reflsctivity of §.45% Ro shouid be
agquivalent o g thermal indsw of 2-, there is a good correlation betwesn the two

v

msthods,

The vitrinite data indicate extenzive reworking throughout Jones D, E and F,

it would appear that the section is presently at ity maximum depth of burial,

D. SOURCE RICHNESS

A preliminary assessment of potential source richness can be obtained from the

organic carbon contents, Based wupon this parameter, the minor mudstones

P Py

within Jorne A are rated as falr whilst Zone B is guod, dones O and D are
classified as potentially poor to fair source rocks. Zone E has & faiy io good

potantial and Zoneg b ois fair glthough 1t s suspecied that only the leaner

¢

Hihologies are inesity below 2430: metras.

Ca_,:HL aralyses wers guthorised for the interval 2100-2430% metres, However, the
b

anatysed sampias conisin non-indigenous hydrocarbons {see Section E} and hencoo

the measured abundances do not acourstely refiegt scurce richness. Clearly

Bowswver, the sample from 2488 metres which vielded only 152 pom Cyay

hydrocarbons is, aliowing for the presence of nor-indigenous hydrogarbons, only
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a poor source rack.  This is probebly alse frue of the sample from 2309 metres

Pyrolysis aneabyses wers run on samples from the same interval iIn order o
determing  the spurce richness of the sediments under conditiong of optimum
maturity, Yields of 45-28481 ppm ~olysate were oblained, thus indicating that

these sediments have only a poor sourse  polentiall Chromatograms wers

.

sreparved of thefr pyralysate fractions, Most of thess chromafograms consist of a

B

nethane peak with vaery litte additional characier and hence, are gas prone.

However, the sample from 2200 metres will vield gas and condensals.

Bazed upon the available data therefore, it would appear that fones © and F are

actually only poor source rogks for gas or ogosslonally, for gas and condensate,

nee ftois fairly certaln that the entire interval repressnted by Jenes €

through F has a poor spurce potential for hydrocarbons

F. MIGRATED HYDROCARBONS

—~

The Hght hydrocarbon (O .t” .} date indicate weak shows throughout Zone E with
i

strongser shopws at 31702 aetre. andd gt JERO-3I70% wmetres. Tracss of migrated

hydrocarbons are also suspected up o approximately 1825 metres in Zone D,

A

Thare is a good show at 239728060383
22~

3

M ometres dn Zonsg Fowith shows at 2318

IS80r matres angd apgarently, traces of

1;;

mefres, JUIE-I5048F meires and

- i

migrated hydrocarbons thraughouwt the rest of Zone F.

5
Py

Tore G is more problematical as the gases tand fo be faivly low in abundance
ang not definitively high in wetness, but the CS“C’? hydrocarbons arevmsder‘a-‘teiy
shundant., Thus we could be dealing either with sands which were flushed
during drifling or with hydrocrbons sntrained in, and introducsd from the mud
sysiem, I the first explanation is correct, than ol might heve besn present

down o very approximately 27901 metres, although there s also & break in the

data at 27352 malres.
Al of these shows are mature argd oll-lHke in compasition.

Heawvy {C;.Q%'f: nydrocarbon  anabyses were only  authorised for the interval
3

TG -2830% metres

’a S

floe, Dage of Zone D, fone E, top half of Zone Fi. Tha

sampies analysed from 2108-2385 metres all have moderately high preoportions of

hWydrocarbons in the total extract {40-80%) and high hydrocarbon to organic
e

carbon ratios, sugoesting the presence of non-indigencus hydrocarborn speoies,
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21506-2200 metres and then drop back to S38-743 ppm at 2260-234% metres {but
122 pom at 2309 metrss).  Contamination s svident in many of the chromatograms

a 5, background envalopes,  normal paraffin distributions) bt
nevertheless, @ show of light ol is indicated at 2150-2200% meires whilst weaker
shows, presumably of the same oil, are suggesisd in the other samples {together
with ceriamination and sourcesindigenous hydrocarbonsi.  The sample from 2408
metres s leansr at 152 ppm O, hydrocarbons and has a lower hydrocarbon

t 54

tntal extract ratio, Ol could contribule to this sample but, if so, B could ondy

be i trace amounts,
n summary therefors:

- there are shows of light oi throughout Zone E.

~  traces of migrated hydrocarbons are suspected wup to approximately 1925%
meteas in Fone 0. Raszed wupon the limited avallahle data, 1t would

appear that these alsoe involve @ light ol

- a good show was detscied at Z557-2606{2633}% metres in Jone F with
shows at 2318 meires, 2835-2584% maetres and 2822-31538% metlres, with
traces throughout the rest of Jone F.o  Unfortunately, detatied follow-up
analyzes were not authorised for the more interesting intervais but the

shows could invelve the same {or a similar) light ofl as in Jone E.

~ it i3 possible that otl was present in, bul has been fhished from, the
Fone & sands down to approximately (2735127806% metres,  However, in
the absence of further dats, 1t is beleved wmore likely that these

hydrocarbons were introducsd from the mud system,

Eight {8} zones are racognised in this partis! geochemical svaiuation of 34/d-4,
Detailed analyses {(apart from vitrinite reflectance} were anly authorized over the

ntarval 2108-24308% metres.

Zone A {HHO-1150% metres) consists of sands, basait{?} fragments, shell debris
and minor light brownish grey mudstones,  Which contain §.85-0.%87% organic

carbon.  This interval is not only immature byt alse has only 3 minimal source

potential for hydrocarbons.




The musstones of Tore B DUBH-12358% metres) are much richer at 1.31-2.18%

prganic garbon,  They are however immature and no hydrocarbon generstion has

sgoy rred

B

In Zonme C (135018702 metres! the mudsiones ars much lsansr, confaining

{0.7810,23-0.53{8.701% organic carbon,  These sediments are immature but, sven

in a mature state, would probably only be poor source rocks for gas.

Zome [ {T870-2115% metres) iz slightly fmproved as, aithaugh the interbedded
medium olive grey mudsiones above 18%38% metres resamble those of Jong €, the
dominant  Hoht grey mudstonss  bove values of 0.47-8,686% organic carbon.

NMevertheless, they ars still mmature and potentiaily poor source rocks for gas.

The assoried mudstonss, shales and siltstones of Zone B {2115-2785% metres) al
He within the limits of 0.68-1.3¢% organic carbon., Theair organic matter s
dominantly  inertinitic and wovdy in typs aéthf}ugh significant proporiions of

herbaceous and algal debris are also present, Raworked organic matter is

compan {as i is in Zones D oand FY. One structure, these sediments are

immature but, sven if maturs, they would only be poor source rocks for gas or

cocasionally . for gas and condensate

i throughout Zone B and fraces of migrated

\.,

However, therg are shows of light ¢

hydrocarbans are belisvaed to exiend wup to spproximately 19352 metres in Zone

3. Thers i3 g good show gt 2B97-2606{26331% 'metres in Zone ¥ {see balow) with

shows at 2318 metres, ZH35-25304% metres and 1522-2340% metres and traces
throughout the rest of Zone F.  Detatled anslysss were not authorised for the
d

more intgresting intervals ity Zone F but the shows could involve a similar (o

the szame} Hight oil to that in Jone E.

Abpyve 24202 metres in Jone FO{2285-3840% metres) the mudstonss angd shales
contain §,548-0.85(0.95}% of organic matier which is largely inertinitic and woody
n type. 1t ois believed that ths medium light grey shales in the samples from

pelow 24202 melres are caved but that the lean {0,16~8.35%) grevish red silt

E

mudstones  and  medium greyish brown  shaly mudstones are in-situ. Miner

Avidrocarbon generation has ogcurved balow 2300% meitres but these sgdiments ars

only poor socurce rocks for gas, whilst below 1420+ metres their potential for

vdrocarbons s minimal,

The siltstone and mudstone aminae gnd intefvals within the massive sand units

,;i ~tes a \ -~ I .
of Zones O {2640-3130% metres) and G7 {3139-3791% metres} are wery lean at
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o

G.05-58,25% organic carbeon gnd, although marginatly mature, havse a negligible

ource polential for byvdrocarbons.

Uy

it s beslieved that the hydrocarbons prasent above (2735127903 metres in the
- n\‘f ool 3 ¢ -y % §
Zong G gands were introducsd from the mud system, although no analyses ware

run to test this hypothesis.

The section pereteated i this well Is characierised by Dogr source racks.

ey

Significant hydrocarbon generation could be anticipated from good source rocks

buried to beiow spproximately 17801 melires,



ARBON
8 %ot Hookd

i

o

fellatily

e

Code

TABLE 1

-~

s

o

=i

[
14

ITHOLBGIC RES

b

S

L% $3
i
...\

¥

GR

GREANIC CARBON RESULTR AND'GROSS LITHOLOGIS RESCRIPTIONS

EPTH

P\l";

o

4
APRLE

B

GE

=

<2

MUMBER

Yoy
)

Ll0e

-3

S &0

L

t
&

e
o
St

4]
ja)]

&

dark

ey

by
&3

DEOHING

13wl

A
3

mostly sw

roe,
gl

P

i
53
&
o
o
(31
3tk

R
PRIE
P
-~

fatug

dne

b

x

T

e

&S

L

o0

5230

coed
~.,

[
gl

(29

nig

Mudstons, b

%

:

30

B

2
<
s,

RO

B

3

b,

t brow

B

gt

L

o

{i-
A

8/14

BEY
Y8

&

Y

4
L iy

Biotite

gquartz,

(s3I0
a8

¥

s
5

[pe
7 Al

gy

ntsy,

ag

{grant

fragments;

p
5
©
P21
f

QOIS

Iipy

O

AS

e

10% Mudstone,

4
&

o
D

&
]

4
¥

=203

SR AN

"

3

2l
4
=t

1
1

7%
vy

o mod.

soft

£

¥

ke

Ad LK

A

y

adghon

Mt

SH%

fa
3
7

2
£

<3
¥

ey

£
U be i Tan

-t

A8

N

s

atans,

grey
1

M

%

EEE

N
A

west

SLANE

8% pud

o)
2

2%
&

SR

126¢

Abbravistions « srenscedus, srdiilastious, salsareous, Cut, ditomitic, Flusreseense, faraminiters, faasiitfarous

Lost Civenlation Material, mesdergaly, oesasionally | atightiy ey



CARBON
(W, % of Rookt

olour
Code

=
e

O DESCRIPTIONS

>

3

PTG

IS

~
ted

TR

N

o

LS

TABLER

ORGANIC CARBON RESULTS AND GF

FOHEM
SARMPL
MUMBER

o] [35]
e Ny
B ’
- b
o) ) [e2] ™ Y o < o o 3 .,. £ L 3
n” Y -t & o Iar ft <5 o W < &w b
e < - x - Lkl < 2 < < e
vt i o3 i ot -4 P 3 ] o) < ) &5 _.U.‘
s
P
H § H i ] H } F ! H 3 H H § H $
nw T NA .M.& Ms_ = .H.m ML s et et o b wed e R R STV S e e et R e el PR St
m;.\'. ; ~ n/‘[ . . -IIJ . \W J..“; \/.\/ 7‘1 S ‘/“”r e S L /In. A 4.,.ra/ irlf s /Ia' -\frl I..r} If‘l .fv( S ra(l ‘I.I: r/vl /1. (!..r dl.l.
iy - nm e 2 Mx. wr“ o rooAD A W & - Y T iy W 00 i T R AR o
o it sl Ll ww Bl PR D3 s A e b i i i el P P
LY i LIRS ¥ 0 S & SR £ S o' ¥ S 34 SN € SR Eal 4 Uy LY LY [Ep RRTSRECA NS Y] UYL [ES RS o o 4 WYY w3
¢
i
& 5
“ aX 43 74
2 P o oo 5 0 G i
£ 5 s = M mm 5 T md M Mm, =] i PE
~ed g 4y “ed f v .Nk 2 » . S
ww Ww w w.m Eal «W“ ] :\.m m; £ - i ﬂ\m h.,m T e o m.w
B o P S « L] - 4 » g (5 - m o ] wrf
- o { 4 o . st LV = d m i o o 5 (8 2]
b i < 7 e
) % 9 £ 4 o R S QR v o - AN -
L 5 o G o e & I 3w R ‘ < 3 v 7 g &
h y g o i = 2 I . A+ 7 & = O @ AR S [T 0
= & & b o B 5o £ 131 £ 5 T dr o o
" i~ a m ot 2o ﬂm .wtw =% v Q % = e ¥ ved B ek {7 7 e pisd
2 & 3 ? £ LA g g m owow 4 o ] B (E R o - S i
%M bad ) . o af Mx < o [ Y 3 P owed e ¥
qr P » \m. r\w«. > -3 0 L3 Hii] o - ~} b oy o w 7% -
3 - M..M # = £, 44 e o _wh vwn 3 Y3 P w3 kS £ LT P}
: ¢ 2 2 2 gH., 989 EY 8 ® &g g @ wwt @b
E = s pit ~ S SO & A = & Qo ¥4 joud [ R R i T ol 0 i
B e = @ nﬂ ko Bt el o 4 o & e USRI | R s RN ¢ ]
o £ o £y % ey m B & T & & E : s Bl - I ¢ 43 §
Wit T o o o @ Py o oy \ o gl @ 4 il u 3
o e B o o 5 iR @ (I - S T ST R S
- * e} " L U o~ DB Oy = @ ) oo o] HoOsed & g 45 2w 59
PR .TM " u.w ” “ ” i MW wm w..” 2 w& S o [} £ T 4 4 oowm oo Lo “ o
: o 7 Ln o = RS e I B S| o a0 @ L B R 1/ o0 ety i
it mw LU S F % ARt & 3 v 82 Lo T4 3 ol e I R S I 3 as
B g e em -5 LUEsE & £ a &£ BN Oo e wd o &
Z s B 8 m.;_ a8 o8 o8 A \uw W\_ Paogn ..mw g = g ~R P2y \n.“ ..MUJ oAt g HE . Ho T -
wi o o .Wm =) 1 3 s N SR @ = 1 4 - 5 m.w i xw 7] ) ol e R 3 B 4] 5 @
o S~ mj mv WL mww; Wi%ﬁl =] Qm - 8] WD B 0 8 - v B 1
P ) 4 . bt e s R Q0 foR e [ e
s, p P 3 P - , . S . e =t
= 3 i ; ; L L ¥ L 4 Y b E D i et et T e b W
o : =5 b : = 5 o e 1y e e - A2 - © %) ° B 1 whl
e % B3 E2F Bz EE EWwC Bao o SmE W s% = BoE =2 Poom vor ¥ owod
i 3 H G o5 Ps) s 3G He e an el o 5e .
J ? £ b 3 i o ae
% %3} «cw o0 o & o o U iy 5% ) o] < o3 i
3 oy oy % ) o5y o fo o £ ot o ) =3
4 i x5 f24 2H N % 5 e 2} 4 o ol 7 i o
73 3 2 o v 23 “ -
7 21 : £ 2 = 3 =
) ) o & < nmw £ 3 & & &
% o W 28] [ o P e 5 et &4 M.
3 o4 < 3 23 4 b s ot ford < <y
- =y ot P ot - — o i o e i
= I T T i 3
3 o - o o o o o = = o
: i ; ; : 1 i i 5 7 5
o £y ey e % o3 oy o &5 o v
o T m ™ e o 5 PN o 5 e
(Y 2] ) W) o) o e oo T 5] {53}
. ; W X6 Wy (10 a0

by, wery

g

3REY

Ul
ws. exfenracus, Sut, dolomitis, Flugrescengs, fovaminifara, fousititerous

i

)

55 ATENECEDus, arglian
Meoulation Materig!, moderatey, ossasionshiy, 38

Laast



TARLE Y
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X A% .;JE(\;‘

vy, flaky, soft, ron- Svd /1 .41

2]
5L
(&%)
i

i
]
143
P
o
w0
]
7]

&
o
9]
ae
o
£
&

3
bor)

)

N
&

o5
3

AU3~024 1500w A 98% Shaly mudstone, platy oo blooky, mod. SYES1 0.38,8.37
haxd, brittle; mon»caic., Sig. caving,
mad. slive grey
Mivior mudshors, meshone, LM
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Foborne, TOM
F93~028 & 98% Shaly mudstong, as 533~028a, mod. BY R T 0.3%
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B 5% Mudstons, , mod. hard “mnwaalcq SYT S i
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TABLE Y
CROGANICOARBON RESULTS AND GROSS LITHMOGIC DESCRIPTIONS

oy

GEQUREM SS& TOTAL ORGAMIC
SAMPLE QEFTH GROSEUITHOLOGIC DESCRIPTION Coiour CARBON

NUMBER Code (W % o Raskt
TN i N : . Y 3o ¥ 2 s ¢
OB 3~044 171 0m A B5% Mudatons. Riocky, soft, DQﬂ“CalC., BYG/1 0,37,0.28

mod, caved, light P;ive qz

Shaly mudstone, platy bl cly, s
to mod. hard, non MCdlh(f mod. caved,
olive gray

Minoy other mudstohe

Sxdifl 0,35

BE3~0485 L E0% Mudstong, as S93-0448, mod. cavad SYESS 3.28
B 4% Shaly wudstone, as 623-044B, mod. S .34
zaved
Miner other midstons
E3~046 1750 A 7% Mudstone, as 883-044a, med. maved TR ¢.33
B 30% Shaly sudstone, as BE3-0445, mod. S¥4/1 G.54,6.52

aaved
Minor other mudshons
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med, olive So med. brownlsh grey
B 50% Mudgtong, ag H33-0472,; xod. caved S¥&S .29
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ORGANIC CARBIN RESULTS AND GROSS LITHOLOGIC DESCRIFTIONS

GEQOHEM S8 A TOTAL GROANIC
FORIPTION Cnlosr CARBON

FAMPL GESTH GROBSLITHOLOGID £838
MNUMBER Sads {01, % o Nookd
A93-054 1820m & 60% Mudstone, blogky to subhflssile, sofn 5YE /T
e nomecals ., mod. o SG5Y501

cav&d. wmed. olive o med,

B 40% Mudstons, blacky, soft o mod. hard, LN EA 053
non=calo., To . CALC., wmod. bo
abundantly caved, light olive vellowish
JEeY
Misoy other mudstens and pyrites
P A=05% 1830m & 70% Mudstone, ag H$93~-054%, ond. to 5SS L .32, 02,33
abundantly cavad B3s/

B 30% Mudstone, asz 593“054u, wod. @
Mincr other pyri

;.\,

&A2-056 1840m & 80% Mudstone, mcu», soft tﬁ m@ﬁ» F“Vds S0/ i 0,356
rale r?v qave SYRS
Y !::'l lowish

B 40% sudstons, blooky, soft bo mod. hard, SW4 /1 .26
noneealc., nod. o abuslantly caved, SY5 1
olive to med. olive grey
Minoy othesr wudstone, mestly caved
BG 3087 1850m A &0% Mudstone, as £893-D5%8a, mod. waved S¥E L~ ERECY T
;\ lr‘“ 7 1
8 40% Mudstons, as 693-0868, mod. caved S5¥4/ 1~ .35
By
M noY
593~058 THE0R A 78 Mudatone, as 623=05%8a;, mod. caved SYE L= oL 2%
B 25% Mudstons, as HII-056B. mod. vaved
Minoy other madstone and pyrites
GR3-0ER 1880m A H5% Mudstone, as 6330564, mod. caved 83 0.47
B 35% Mudston an 5R3~056%, nod. caved 2% D24
5
Mingr other mudstone and pyrites
A 60% Mudstone, blocky, sofi, ¥ 75T 1 3,585,054

sl ealc., wmod. caved, lig

alive yellowlsh grey

2 40% Mudstons, Diookye 8 5¥5/1 G35
mod. saved, med. oli
Mioor caved mudstone and pyrites
ER33-061 1500, A 85% Mudstons, as 693~0603, mod. caved HI-5¥741 857
& 15% Mudshbone, as 693-060B, mod. mawved eI G472
Minox c)t‘.z e mudstons gnd pyritas
B893-1367T 1840m A 60% Mudstone, as &93~-060&, mod. oaved N7-3¥7/71
B 403 fmdstons,; ag 693~080R, nmod. cawsd S¥Y5/1
Minoy other mudstons and pyrites
533063 1530w A 65% Pudstons, as 683-080a, wmod. caved NT7-8Y77/1 He51
& 35% M d o G5 3-0808, mod. caved S¥%41 $8.,35

3 (* oF

DI, as kY

they pudstone and pyrites
Anbrovistions = sraneceous, sngilaceous, salsareous .uut datomitic, Fludrsseency, ?mamwkm fosuitiferous
Lagr Cireulation Mawrial, rondersisdy, sceasionaily, dightly, very
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ORGANIC CARBON RESULTS AND GROSS LITHOLOGIC RDESCRIPTIONS

GEDCHEM J Uo@RaAa  [TOTAL GHSANIC

SAMPLE DEFTH SROSS LITHOLOGID DESCHIPTION Colour CARBON
NUBBER ? Coge W % of Bogk)
soxd
GOI~064 133 0m A 70% Mudstone, blocky, sofft to wed. hard; N7 G.583
gbh. gcale., mod. caved, light gney
£t to med, hazrd 5¥3¥13 0,440,423

® 30% Midstone, bigdcky, s¢ . s
aone-cale. ; mod. caved, nmed. Qlive yray
1"

Miner other mulstone and pyyi

AA3-~085 1240m & T0% Medstone, as £893-084a, mod. caved N7 8,55
B O30% Mudsitons, ag 693-0648, mod. ecaved SR 9.40

Minoy other sudstons and pyritss

6230686 4 BO% Mudstone, as 6833-08434, mod. caved N7 ERRG 2
# Mudstone, 83 "; wod . caved 5¥5/1 0.6
Minot other mudstons and pyritss
§93~067 1960m A8

0% pMudstons, as 693-0684a, mod. caved W7 G.57,0.5%
0% Mudstone, &5 8830648, mod. Lo BY5/1% 0,54
abundantly caved
Minocr other ’

E23~068 197 0m A 75% Modstooe, B 31 NT (.58
abundantly caved
% 238% Mudstons, as £593-~-0645, abundantly RS /1 0,35
cavad
Minor cther mudstone and pyrites
ASI~0RY 1380m A 20% Mudstons, as £93=0643, abundantly N7 Q.89,0,59
'Ilta\??{l
b yudstons, as 59306845, musihly oaved 8¥5/41 O, 4d
Minoy other mnudstone and pyritss
FY 3070

19%0m & 80% Mudstons, blocky, soft to mod. havd, N7 0,58
o med, te abundantly oavad,

B 208 Mudstons, blegky, so ft o mod. hard, S¥EAL Dy 29
~ , £d ad. slive grey

"
pyrites

0

21

93071 2000m & B33 Mudstons, as 593~0704, mod. L9 N7 Q.63
abundantly gaved
B 15 Mudstone, as 093-0708, mostly cawsd S¥E AL G.42

Minor othsr mudstons

AQ3~07Z 2010w A 9% Mudstone, ag $93-07CA, abundantiy N7 0,83

2 Sa #udstone; as §93-070B, caved 5¥8/1
&

ALY O 5 - 2T : Sl 1 Doy B
EB3-073 2320m & 90% Mudstone, as 823307808, abwndantly N7 0.85,0.65%
caved
B 10% Mudstons, as £Y3-07UR, oaved avsA

HGE~074 2030m A 958 Madshors, blooky, seofi, sl. calg. o NP8y G.57
non~oEis. , wodl o abundanhly caved,
Light o light olive vellowish grey
B 5% Mudstons, as 6%3-0708, cavad 5541
Minoy ohhsy mudstone
583075 2040m mudshone, az €93-074a, mod. io NT-3¥¢7/1 0. 52

abunsilantly cawsed

Abbrevistons & srwanceots, Breilivcsons, salsareaus. Cut, didomitic, Fisoressenge, faraminifers, fossiiifarsus
Lost Cirendation Maisrial, moaderstely, socdzivesily, glightly; wery
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ORGAMIC CARBON RESULTY AND GROSS LITHOLOGIC DESCRIPTIONS

GEQUHENM GI8 A TOTAL ORGANIC
SAMPLE OEPTH GROS8 UTHOLOGIC DESIRIPTION Coiour CARBON

NUMEER Lods {08 % nf Rosid
oot R Xed 040 o ]
E93=07 30w B 5%

dMudstonz, blocky, scft o med. hard, s
non-calio, » caved, mad. olive grey
Minor other nudstone

E33~070 Z0E0m A 0% Mudstons, blocky, soft, si. ¢ale. to  N7-B5Y7/1 .55
non-galo. . med, o Ly caved,
Light o lig & owish grey
B 10% Mudstong, as 693 :»iiVi‘:‘.d B¥EA1
Minoy othey mudstons - caved
ER3-077 20880m & 99% Mudstane, bl seit, =i, WNT~B¥7/1% 0.64,0.64
calo., mod. to anunaanb ¥ haxedg Light
to light olive yell
B I10% Mudstone, az §33-07 3¥Y5,/1
Minor pynites and o sStomE
AGI-07E 2070w & 98% Mudstone, az 633-077a, mod. caved WI~BYT /1 2.84
Minor other mudstong {caved! and
pyrites
89307 2080m A Z8% Mudstone, ax BYISOTVR, N7=3¥7/1 Q.64

¥
Minor other nudstona {cavaed) and

6233080 2080m A 238% Mudstone, s 693-07738, mod. caved N7-5¥7/1 0.5
Minoy othey mudstone {gaved) and
pyrites
593081 210tm & 98% shaly wudst to subfissile, NE-~5¥8/1 0,38
saft o mc:cin al. ¢ale., to fwn-
oElcer mod. Light o
olive gray
Minor caved mudstorss
ES3-082 21w A 98% Shaly mudstone, as 6F NE~3Y5/ 1 0.5%,0.55

gaved
Minoy caved sudstone

85% mudstone, blocky to subfisedle, soft N7 0.9
o mod. hard, v.o $l. oalo. to non~ealo.,
med. caved, iight grey

B, 15% LTM ~ cemsni

Minor othar mudstone

X
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e
3

]
14

L2
+3
P
NI
)
4}

pd

5823-084 Z2130m A 28% Mudstone, as ©%3-0833;, mod. caved MY 3.88
Minor athesr mudston
Mingr LM - gsment
H33~DE5 2140m B S0% Mudsitoneg, ﬂs 63 3-0838, mod. caved w7 3.83
B 10% Cherd, bhlocky, hard, palie vellowisgy 1ove7 /&
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B 20% Shale, as &83-1508, mod. caved N5 0,61
Minor other shalsg (caved] and zand
693-153 AR 28m A B65% Cale, silistons, as 693-150&, mod. foss 0.17,0.14
caved
¥ i5% Shale, as &92-13208, . caved K5 0.75
2 I0% Sand, unconspildated, clsar, fine NY
grained, sthrowidsd. well sortsed;
whil
Minoy other shals
693-153 2837n & 45% Shals, thinly fissile to platy, wmod NE J.57
hard, brititls; norncalc.; mod. caved,
mad. gray
B 35s Qalo. silistoong, blocky, soft, ned. NG 0,12
cavad, very light grey
€ 10% ghale, platy to subfissils, sl silty, S5YRSEAL 0,43
zofh e wed. hard, sonscaloe., ninor
cavings, med. brownish gray
o 10% Sand, ag §93-153¢ NG
Mingr LOM - metal
£93~154 2846m A B5% Cale., siltztons, as s83~1338B, mod. Ng 8.17,0,18
caved
Shale, as &B3-1I538, N5 RS
el

Lt

s
SR
z
&

ag £83~153D
Minor other shale
Minor LOM
Atzbrevimims = aranat,\: s, argiisgeous, edfearsdus, Lut, doiomitic, Flunrescenae, faraminifara, faasiiiferaus
gat Cireulation Material, modergtely, onmsicngily, sighiiv, vy

oY 48
Ll

- r‘-' i
)

®



TABLE 1
GROANIDY CARBON RESULTS AND GROSS LITHOLOGIG DESCRIPTHING

REOOMEM G4 TOTAL ORSANID
RANFLE DERTH GROSS LITHOUDGIC NESCRIPTIHON Calour CAREON
NLMBER Crde (. % st Rovkd

A3 3~158 2855m I 85% Qalo. siltstone, NS .14

aaved, wery light
Shale, thinly fis:
hard, brittie, uo
med. grey

Mingxr samnd and other shals

o2
fa
¥
o

ER3~156 ZHodm A BG% Ldmestone, blocky, soft, siluy in SYRT /1 O.1e
part; minsr o av;ng . Llight brownish SYRB/ 1
BO10% aved N3 J.60, 0.63
683157 2873w & 90% Limestone, as 633-15858, wmipor cavings SYRT - .15
S¥RE/1
B iD% Shale, **iﬁly fissile to platy, mod.  NS-3¥E/L 0.54

hard, brithls, nor-oalc., aod. saved,
mad., o med. olive gray

Miner otheyr shals

Mireer LM

893158 2882y & 95% Limestoneg, as H93+~1564, minor cavings 5SYR7/1-~ 8,15

SYRE ,/1

B 5% Shalse, ag 893-1578, mostly gaved NE~E5¥S /1 0.53
Minoy LM
e B SR Qv NER) £ e O Syt A L
G93~159 28%4m A 28% Limestong, as HY3I-158&. aincr cavings %zR?/im Guib G137
Minor shals. Minor TCM
BYI~160 2900 A UHE% Limestonm, asg G.18

e Fineg to madium hiis!
grained, su IQULRE Wy subrounded;
posEliy a@rte&, clear, wiite

8 B8Y3-1564, minor cavings

i3y
I) 3
o
23]
@

=
S
-

o
pod
]
o
]
]
o]
tw
b

pie3s
?,1

a33~161 2800 A

oyl
Lan
L
R
4
s
&
o 1
@
9
O
o
4
i8]

SYRT /1~ @.1e

Minor cavad shale

BS2~107 2318m & 95% Timestone, blocky P PR 5 16 T syRe 0,17
PRTE, miner o ' .
B 5% Shale, platy, NE~B¥5/ 4 0.57%
CRECe, Taved?
Minoy sand: M
H23~1563 29270 & 90% Sand, unoonselidated, fine grained, N3
subrounded o auba wall sovited;
clgar, whita
B 5% Limestons, as 693-182A, minor cavings SYRSA
T 5% LOM o~ cement 3L
Mirwmy caved
A3 3-164 2B 36m & 65% N9
B 25% 5Yg?3f/1 l:.::.d, \9.22
o0
&593~165 2245, A 45% Sand, asg €883~163a NG

Anbroviations = sroracenus argtiizmous, ealesraous; Sut, dolamitie, Flugrescencs, forsnunifara, fossitifarous
Laet Circtiation WMarerial, moderately, eosasionatiy, siighthy, wevy




TABLE 1
ORGAMICCARBOM BESULTS AND GROSS LITHOLOGIC DERCRIPTIONS

GELOCHEM GEa TOTAL QRGAN
AMPLE REFTH ' GROSS LITHOLOGIC DESCHRIFTION Cotaur CARRON
Code W % of ook

e

silty in  ZURS/1 .18
nqs, pin%ish grey

593~165 294 B 8 40z

&O10% LM -
o 5% Bhals, Wa~5 OLR3

merstly

L
=]

HI3~166 2954m A 55% Sand, unconsvlidated, fine-medd
suoreundad o subangulas,

sorted, clesr, white

Limestone, blocky. soft, minor cavings 5¥RE/ 0.1%8

pinkdsh grey

Shala, as H33~185D, caved N4~5

Miner LCM

2
=

$!
82
3

AYILART 2965w &

eS8 1
Cr (D
o ap
o
[P
=3
i
‘ on
s £
P fD I
£
& o
jar X o)
*
e
faj
O
=
s
.
[a]

GR3-1G8 297 2w A& BO% Band, as NG
B 20% LOM ~ pewm mud and mebal
Minmy lLimestone and shale
NG

&93~169 238 Im A B5% Sand,
B 355

meshong and shals

SE3~1T0 253 B B0% NG
el
i :
8 10% Limesstone, blocky, soft. minor cavings, YRS
pinkizh grey
5% LCM - gament and
9 5% Shals, platy, mod. hard, noo-calo., NS
caved?, med. grey
BO3-171 SG599m & TE% Band; ag 698-170% N2
B 1%% Limestone, as £83-1708 YRS/ G018
¢ 5% Shale, platy, mod. bard, brittle; NS 0.87,

maeds o d@du~dﬁt v ogaved, med. grey

8 o~ cement

o]
221
o
-t

633=172

LR
O
]
2
b=
e
&
a8
o
2]
£
v,
)
joo ]
{X
g
pexs
8
o
¥
2
{4
93
(0
i
44
o
B

L AL,

wal e

R
8
e
53
wg D
£
‘m

{-‘« ;

50
o
)
d
s
£
'S
15
fé
-
53

sleax

U tndl
)

B g

pot b b
}...5

B 5% Shale, subfissile fto platy, mod, hard, N& 3. 50

~

non~eaic. , sig. caved, med. gyey
LCH ~ cement
Minor Limestone and sviporite

=t

L

£5% Sand, as 69
Shals, 2

=
1Ea LOM ~ lign
Minocr evapsg

O o

g3
oo
of

3

Sand, az &
LOM ~ cems
Shale, as

Mingr evapor

3T
A

ED3.574

e

o

e

o

=

0 i
e NG
b
g

o

Aphreviations = srenacenis, seailisreaus, saldarstous, Sut galarmizia, Fivoresoence; Toreminiiars, fossiiitarous
st-Riccuiation Material, moderately, ovsasionally, sightly wsary

<

%
I

i



TABLE 1

ORGANIC CARBON BESULTS AND GROSS LITHOLOGID DESCRIPTIONS

GEREQOHEN
SAMPLE
MNUIMRER

LITHOLDGIC DESCRIPFTIGN

7
o
£x
e
e

Gaas

Coiour

Coids

T o st , Ry
UL Tm A L%
B Z5%
Coalx
o o i afogh}
543176 3044m A 55%
B 233
¢ 0%
) g A
308 2m A 40%
B oA0%
o203
o amy e -
&33-178 3062, & 7E%
e
B o1k%
[ R
0%
AYI~1T7G 0T Im F At
.
B ZU%
o
T ] R0 T To oo
&9 3-1580 30ROk A U
B 35%
oorER
£9%-181 3089m & Bhy
,
5
3 2hx
o20%
AG3~182 30%8m A &0%
B 30z
¢ 20%

vyl
puas
1d
i
o
¢
L2
XY
e
#
=]

foxi
J B
g

9
&5
o i
o it

3
W
LY
H

e
j¢53
e
4
pIes
oy
&
B
Iy

b

»

Hon Mau nat mmﬁumtaw wec’hmr

Sand, ungonsolidatsd, ¥

g
i
%

subrounded . to subangularx, AL
white
cement and ligoibs
i mod. hard, non-calc.,

LM ~ cement and lignite
. T T, : e
Shale, az 6831758, sig. oaved

vihed, fine grained,
angular, white
subfiszile,
wmogtly

gnoonsold
subronnded U
Shale, platy to

mod. hard, non-cai.s
mad. gyey

Minor siltstons and othsy

A 3
BOTE TQ

SV

shale

Saud, as BIZ~177%
8

s
LM~ gem

Shale,

Minor

sement and metal
ag 5331

BN

. mestly caved

LEK « ceme
Sand,
sehroundad
Shale, pls
brittles
caved,

Minoy silt

-

inad,

et
gv
B

Sand, a oﬁxmigia
Shale, as &§93~1BIC

siltat

o
et
G
v
7
O
b

Sandstons, mostly unconsolidated,

v, Tine gyrained, nﬁnmcalu, mateix,
very lighit grey to whlte
LM ~ gemeant

)

s
WG .

ile tis

shundan

wla
L0

Shale, thialy fiss

birttls, non~calao.,

ca wad . gray
Minor silistons

Tandshons; as &233-183a
Shaie, as ©93-183C, wmed. to abundant

"
cavead

datsmiitio, Fludresceass, foraminitera, fadsilifergus
e very

sreaus, Ll

atty, slig

&

¥, white

“

p,.t

N2

W

Ne
N5

NG

R}
M5

]
5

(331
(o]

5
(¥ 21
551
-
P
3
33

£
s
‘
L
U

052

Qe

5
&

ir
o]

P
.65
R

0,61



TABLE 1§
DREANIC CARBON RESULTS AND GROSE LITHOLOGIC DESCRIPTIONS

DEFTH GRORSLITROLOGIC DESCRIPTION Golgusy Cs

HEB3~184 31ibm o4

3]
o
£
=
-4

H

HRI~185 3125m A 55% Sandstong, wmostly unconsclidatsd, NG~
v. fine yra ;red; rcnmcalc. matyis,

very Light gvey o wihits
B 25% Shale, t4¢n13 fissile
wittle, non-calg
caved, mad,. gray

N5

CO20% WO ~ ooment
Minor = ltatw e and other shals
£93~18¢6 3134m A 75% Sand, uwnoonscildated, fine grained, NG
suhangulisy, cleay, white
2 15% Shale, platy, wmed. haxd, brittlie; N5
aor-onlc., sig. cavad, med. grey
O10% I4M -~ cement and fibre

Mirgwr siltstorns and gther shals

§43-187 3l A N
B SB, sig. cawvad S
& soft, non-calo., SYRS/Z
p ie browa
D 0% LOM ~ coment and {ikye
Minoy siltztone
G83-184 3183, A juds:
B . gaved N5
e
B SYRS/Z
543189 EREN A Sand, fins grained, subangular to NG~ 5YRE/4
subrournsied, clear, white to moderats
SUERGE plnk
B 15% Shale, platy to subfissile, brittle, N5
rane-calo, s wostly oxved, med. urey
@ OiD% LOM ~ camant
EQ 3150 3170x & MB-SYRE /4

3 18

0% LCM »~ osment
Minoy siltztone and muadsione

fex1
L
$z
%
[SaN
WL
Yot
Aok
o
~3
0
;“)
‘. J
£
Rl

Sand, uwsonsolidatsd,
subangulay, fairly well
to noderats oramnye pink

B O20% LM = gasment

o 10% Shals, subfissile, wod. haed, nen- NE~8Y5/1
sald., ninoy o sig. cavings: ned, to

mad. oldve gray

Minor siltatons

e grained, SYRSS4
maderate

{553
]
(X8
H

s
e
(354
b

P
£

)
o
o
N

B

(S IR
@®

B
C

Ahbreviations = arenacoous, argiliacsous, oalean
Lot Qirduiacion Materied, modsratehy, ostasiansi

o
(9]
"~
%
£
3]

uy, Cut, dotomnie, Fluorestence, fessminitars, Yossiiferons
19, stightty, wery

o3
£53
53]

o
5
3 N
PPy

L)

)
[axs
w3

on

L5

(33

el
Lk
e

o
o
o3

3



TABLE

OREANIC CARBON RESULTS SND GROSS LITHOLOGIL DESCRIPTIONS

8 A TOTAL QRGANIL

SEQUHEM

SAMPLE LESTH GROSS LITHOLOGIC DESCRIPTION Cests TARRBRON
MNUMBER Code (W %07 Roak)
53193 32%13m A 90% Sand, unconsolidated, fine grained, SYRE/4
subarmgpular, well zorted,; modsrate
Srangs pink
3 1U% shale, subfissils, mod. hard, non- NE=5vE /) 3,58
sale., sig, zaved, med. Lo med, alive
gray
Minoy othey shals and siltstone
Minor LCM
Q23184 324w & 90% Sand, as H23-1%3A Symdid
B 10% Zhale, ag 693~183R8, sig. cavad NSwnYQJ1 .38
Minor dolomite and other shale
Minoy LOM
E23~185 3Z33m A 83% Hand, as £%3~1933 SYRE /4
B 15% Shales ag €93-1938, sig. caved MNE-R¥5 L $.59,.0
% v délomive and other shalse
Minor LCM
E83~126 3Z5im A 35% Sand BB A4

fand, uncorawplidated, Fine grained;

subapgular, oodsvats Gray

o white

B 30% Shale, plabty to subfissils, mod. hHazxd, N3-5v5/1 3563
non-sale,s , sig. saved, med. o med

olive grev

P

.

C 25% LOM o~ metal, fibvre, padnt

D 10% Shals, platy to subfissil 8,44
n\amga¢u., minge cavings,
?“ "\\\'7"1

GE3-187 1280m A 45% RE4-ND

B 233 osaved NE~5¥5/1 0.73

T i5% LG al paint

D 1%% 8ilty shale, bl i subfissile, SYR4A /2 D8

4
oy BANCY CRVIITWS,

633~-198 I26%m ﬁﬁf@&ﬁ&lidaté¢s fine grained, SYRT G ~N0
o

& gx
oranges pink to

X
jxe]
5.5t
e
i

¥ 5 mod. hard, NI=~3¥571 0,52
‘c,, sig. caved, med. to med.

&
4
“
i B

Miror litst@ne, Mingr IOM
582199 3277w A 95% Sand, as £33-1%84 SYRT I 4=NG
5% sShale, as 693-188R, sig. caved NE=5Y5S1 044,48
Minoy silistone and limesstone,
Minor LOM
§33-200 3386w A 95% Sand, as §93~198& SYR7 /419
B 5% £93~1988, sig. caved NS~B¥ELL

ol S gy -
Shale, as
N

Minor sii
M

Abbrevigiions = 3786y
Lost Cirouintion Mats

oy, argiBacnous, celesrecus, fut, dolomitiy;
magdaretely, sesasionally, slightly, very

FRagrasasnes,

fararninifers; fosgiifarous



TABLE
ORGARIC CARBON RESULTS AND GROS5 LITHOLOGIC DESCRIPTIONS

GEOUHEM GSA [TOTAL DRGANICH
SAMPLE TEPTH GROSS LITHOLOGIC DESCRIPTION Colaur CARBON
MNUNIBRER Dode  § WL % of Hook!

D

ne~-mediom S¥RT SA-NG

A

sy}
]
{5
K: ‘.'}

]
ok

guake eﬁ sabro
831y E\( weall "C}.'C't-'é"
i »ﬁ»?'d&rate Orangﬁ
Minor shale. Ml

593302 3304m & 98%% gand, unconsglidsted, fipe-madiygsm RG«BYRT 4
gralned, stbroundsd to subsngular,
faivly well sorted, white to light
brown moderates ovangs piok
B 5% Silty mudstons, blovky, soft, non- SYRRSE 4,18
ks y finer cavingsy pale brown
Miner shale and limestons
Mincy LOM
3313w & 90% Sand, am 693-2028 N9~5YRT 4
B 0% Silty sudstons, as HYI~I0IR, sig S¥RS/SZ 017
caved
Rinocr shale and limestons
Minoy LOM
&304 F3%3m & UES Jan s NB~-5YRT 4
Minor mudstone
Minoy T4
HOT-20E 3335w A 98% Sand, ag 583I~302a NG=3YRT /4
B %% Silty mudstone, az i, SYRE/2 0,18

A93~2UE 2240m A E0% NS~FYRT 4
B O20x%
o 1h% SYRAS Y $e 18,0
caved
T 15% Shale, subiisaile, wod, hagd, non- NS-3vE/ 1 .49
calc., vaved?, mad. to med. olive grey
Miner other shals
ASE~207 F34%m A S0% Sand, unconsclidated, fine grained, SYRT G
subrounded bto subangular,. fairly wsll
soxted, light bxown nndm.e“e QY AmgS
pink
B OiU% Shale, sz &93-306D, cav NB 350
Minoy sdity nudstons
LR3~208 1358w A OB Sand, as 623-207x EVRT/4

Minor shale and mudstons
Minoy L‘TM

EELY & 28% Sand, as &%I~ZOTA TYRT 4
x Na g Y g e & g
B B% Silty mudstong, blaodhky, soft, non- SYRL/SE

i aved i

WLior s}alw ~ gaved
Minor LOM

GE3-2L0 3376m & 95% Ssnd, as 693-207a Z¥RT /4
B Bn 8ilty mudstong, as 6932088, sig. SYED/E D13

caved,

Minor shale and limsmudsitons. 2
Glons = arsnscssus, argiiaseous, ealohraous, S, detomitis, Fluorescenss, Srvaminifarg, 'a@s a‘err:zus
faxingy Material, moderately . ontasionaily; séight:\;, QY

Abbrawi
LoscShe




TABLE 1
CREANIC CARBON REBULTS AND GHOSS LITHOLOGIC DESCRIPTIONS

L)
o«
X
3
%l
-3
x>
et
383
iyl
£3
=
=

GEQOHEM i
SAMPLE DEFTH GROSS LITHOLOGIE DR

NUMBER Code W % of Rogkd

i
9]
%
w
5.
403
Z
[
s
o3

L

(o)
T
o33
o3
[
=

3385m R 20% Sand, unconsolidated, fine grained, BYRT 4
subwounded tt’;‘ subangular, R R
well zoytaed, light browsn modses
oyrangs pink
B 0% Silty mudstons, blocky, saft, nons SYRS/E 3013,
salo.y Sig. gaved, pals brown

Minor shale and ling nmudstone

%3
o
>
7o)
U

59A-E12 3394m & 93¢ Band, as H83-211A S¥R7/4
B 5% Silty modetone, az §93-2118, sig. SYRB .2 0,12
cavad

Minoy shale and lime sudstone

o
o)
[E83
3
R

2Lz 3443m & 95% Sand, unconsoilidatad

clear, waits
Zhale, mod, haed, nons NG 0.49
cale. . Sig. caved, wed. gray

faad

Minor LM

[
g

B

§953~214 342%m A 85% Sand, unvonsolidated, v, fing grained, NO-BYRS/4
substgular o subrounded, well sorbed,
whity Lo moderate Orax’acz‘«\ wink
B 5% Shalv mudstone, blmu?”~ mod. hard, S¥RE/2 G. 21
: ; pale Dyown
- sig. caved "5
|83
6O3~=2Lh R4 30m X 28% Sand, unc olidated, fioe grained, SYR7/4
subangular to subrounded, well sorbed,
Light brown modsrate orafgs pink
B 5% Mudstone, az §93-2148, caved? BYRE/2
Minct shale and mudstons
Minoy LEM
6Q3-~216 343%m A 98% Sand, uneonsolidated, NZ-S¥RR /4

$ous

stbroundad to zubangu
white to modernabs oran
Mingr shale and mudstone

33~ 2168 NE-SWRE /4
g and mudatons

('5\

& 9B% Sand, a=m
Minor sha

593217

e

Sand, as 5%3-2164 NI-SVRE/ A
silyy mudstons, blocky. soft, nose YRR/ 2
cals., 3ig. caved, pals brown

Minor shale and mudstone

Miner TG

‘h.
1 (\
w
%
Do
S
03
L
1
=3
2]
e
L2
[
d\‘)

PSR

pa

Foel
£h
e

Sand, as &693~-216a
Sility mudestone, as
saved

Minoy shale aredl mudstone
MinGr LM

o
g
Lk
i
faw)
g
LRy
A
o
o
Y
3
i)
o
5%

t47)

R
9P e
3y

3}

(5]

H
Do
oo
&2
3
~
4]
}-J.

£
v

HA3-220 3475w & 80% Saund, as 62321637 NO-BVYRE/4
85 10% 8ilty wedstone. as £93~2188, sig. BYRSS2 0.25
$ # e

atinng = sranacaons, angilacecus, saltacenus, Cut, dodomitic, Fluorsscense, foraminifers, fossfitfaraus
latian Marerish, maderstely, octasionelly, slightly, very




TABLEN
DRGANIC CARBON RESULTS AMD GROSS LITHOLOGIC DESCRIPTIONS

CEOCHEM B84 {TOTAL DRGANIC

BAMPLE GEPTR GROES LITHOLOGISC DESCRIPTION HEE % X4 CARBON

MUMRER Lode {9y, %of Bookd
693~230 3475m C 10% Lime mudstons, dbilocky, soft, whits N 013
Minor shale

Minor LM

5332721 3484m & 85% Sand, un
zsubrouwndad to 3
white to wedévrate orange pink

it
ox
921
on
[
&
i3]
5
£
9
23]
o
¥ {4
e
I
-
=
o
[ s o
<,
&
o
B
=
W
.
-

QB3~222 3503 A 75% sand, unoonse N9~10YRE/4
subroundad to
white to pal
B 20% Ldms mudston NG SR,

CEVITGS

o ;%_Siltv mzdstone, blocky, soft, nonscale,S5YRS/2 G.i2
sig. caved, pale hrow
Minnz other shale
GR3~P23 3R 1im A 65% Sand, =z 0832228 NI~ 10YRE/4
B 25% Silvy mudstone, as B83-2220, sig. LYRL/2 Ot
cavsad
2L0% Diwme mudstone, as 68332218, winoy N3 G.14
CAvings
Minoy siale, Minoy IOM
G93-224 3520, A OB Sand, as 93223 WS~ TOYRE 4
B 15% mudgtong, ®s 893-2218, mnincr N2 G.12,0.14
INVETIE S
o 5% mwistone, as S8I-E20, siq. SYRE/2 $.21
ghale, Minoy LOM
AG3~325 3528w A 28%¢ pand, as 893~222a HO~-10YRR 4
Minor mudstons and shale
Miner LOM
A RETE I538m & H53% Sam:’i, anconselidated, fing grained, NR-SYRA 4
shrounded to h&baanﬁdAg well sorted,
white ho poderate orangs pink
B 15% Ldws mudstons, blocky, soft, misoy hats .14
cavings, whits
Minor obhsy modstone and dhale
Minoa LOM
ER3~227 A 85% Sand, as BYI~-I2834 NO-3¥RE/4
B i5% Ldme mudstons, as 8%3-2288; minor RS Q.11
cavings
Minor shale and other mudstong
Minor IOM
E23- 528 3565%m & 90% Sand, az &623-2288 WO~HYRE Sg
BooLO% Lime sudstone, as 6333263, minor NG Q.12

‘vizms
Minor shale and other mudstone
Minoy ;,Ch

Shtreiatians = srenacenus, argiiison ous, seltvareous, Cut, dalomisie, Flnorespenes, foreminifers, fomiiiterous

Last Dirguiarion Material, moderately, omrasionaily, stightly, ey

ek



TABLE
ORGANIC CARBON RESULTS AND GROBS LITHOLOGIC ﬁﬁ&@ﬁi??e{}"és

GEOCHEM 3% A [TOTAL ORGANIC

SAMBLE DEPTH GROSS LITHOLOGIC DESCRIFTION Cotour CARBON
UMBER sode W % et Roeki

3

N9~3YRE/4

nd, ungoosodidatsd, fine grained,
nded to subangular, wsll sorted,
i wnite o noderats ovangs plok
Liwme mudst blocky. soft: ninor NG
cavings,

&
0]
g
i
[y
a3
(8]
%)
(e}
3
£
5
e
387
.63
o
%93

@
5

S83-230 358 3m & 85% Sand, ¢ 2322028 NE-5YRE/3
8 183 Lime mudsto tlocky, soff, minox NG .14

=N
cavings, white
Miner shale and othsr mudstons
Mirexe LOM

683-231 3593 A 98% Sand, as £33~%8%A K9-5¥RE /4
Minor shale and mudstone
Minoy LOM
£93-232 3601w A 703 Rand, ag 683-2329a HO-5¥RE /4
B 30% Lignite, blocky, brittle - addibive?, N2

grayish kizck
Minoy shals and mudstone

BE3~233 3610m & 602 gand, as &93-229a NO~RYRE /4
¥ 25% Calce. mudstone, blochy BYRT/2 G.2i, 0041
cavings, greyvish ovang
¢ 5% Shals, olaty to subfiss NB-RYS/L 0 0042
son~galas, med, o med
B5% LOM - metal and fibrs
G 5% Ligndte, as 583-3328 el

gand, vnoonsolidated, fins grained, WI-SYRES 4

subrounded o sulbmngular, well sorted,

whiite Lo moederate orsnge piak

& igrdte, ag &32-2328 N2

0% Lime mudstons 8, blogky, soft, mdmor e
cavings, white

B 5% LOM ~ Sibve and metal

Minge shale

(5
oA
[
i
By
S o
(1':‘
LY
m
b o
553
e §
=)
.
B

%

S
[
e
w

e

GU3-235 J&38m A& 98% 3 vd, wednsolidated, fine grain
ounded to subangular, well sorted,

e o moderabs orange pin

Nl“xr shalsg

G93236 3647w A 8% Sand, &% B83~238&4 NO-SYRB/ 4
Miner shale a

SREIE 2h56m A &0% Sa as B33-23184 NI-BYRB /4
8 40% Siltebtore, blocky, soft, nonw-cals., BYRESZ 4.08
gradas to fine sandstone, palé hrown ous. N9
o white
® mudgtone and shale
SH3I+238 G55, b 80% Sand, as &83-235%3 NG-SYRE/ 4
B 40% Ziltstone, as #%3-2278, miner cavings BYRS/2 .05
SCC, NG
Miner mudstone
TES3=239 3a74am A 40% Siltstone, ax 683-1378, minoy gavings SYRSAZ 0.07,0,.07

Abbravigtints = srangceons, srgitececus, salearanus, Qut, doloatitie, Fluorsseones, foeaminifara, foasiiiferaus
vion Materialoanderstely; seessionatly, shghyly, very




TABLEN
GROEANIC CARRON BESULTS AND GRS LITHOLGGRIN DESCRIPTHONG

G 8 A {TOTAL ORECANE

GEGOHEN G5
IAMFLE DERTH SROBS LITHOLOGIC DESCRIPTION Coiqur SRRARON
MUMBER Code W ¥ ptHock)
?
3674w B 40% Calo. mudstone, blocky, seft, light SYRG/ 4 0.48

brown

-
¢ NO-ZYRE /4
o N

Hlack
Minory athey mudstons

Cals. mudstone, as §33«2398 SYRE/4 B3
B 40% gilistone, bloekyy seft, non-calo., -~ SYRS/2 .08
grades W fin@ zandgtone, Qalm br
CEVL n\j =

o
33
Lt
£
3
S
]
Loy
5
£
Dud
#
T
195}
&
N

£10%

G
L
1
3]
e
e
1954
Ly
[£e]
&
2]
5
(3}
e
0

BoA0% ninor SYRTHZ 0,148
593242 70w A T0% Jand; unconsolidated, fins grainsd, ~3¥RE/ 4
subanguiar to subrounded; well ssrted,
o omegsrate orange pink
B 0% S:ltstana, as 693-2415, sdg. Taved SYRE/SE 3,09
Minor mudshorns
Mirere LCM
BAE~243 3TE0m 5 £5% Sand; v 6332423 NY-SYRE/ 4
B 38% giltstons, as §33«241a, sig. caved IYRS/2 016
Minoy mudstones. Minor DOM

o
5
")
H

£
£

P

Ll
3
s
i
3
ot

Filtstons,
B 35% Sand, as 6
Miror wudsth
Minoy LR

O3 245 7 28m & 6U% siltstong, blooky,; S6Fft, non~aale., YRGS E 0.1
grades to fine sandstons,. sig. oaved,
palae brown
B 25% Sand, unconsolidatad, fine graimed, WI-BYRE 4
subangular o subrounded, well sorted,
white to moderabs orangs pink
5% LEM = Lignite and fibre
Minoy shale
£33~24E 3746m B ISy Sand, as 833245 N9-~-EYRS/4
B 15% LOM ~ lignite and fibys
¢ 0% Siltstone, az 693~2453, zdg. caved RYRES2
Mingr mudstons
G93-347 3755w & T70% Silby madstone, blooky. sofi 0L 33, G
mingr cavings, pale brown
greyviah brown
B 153 Band, ag 693-345% NB-SYRE /4
C 15% LWCM ~ lignite and fibre

Minpr other mudstons and shale

“

Anbreviations = arensdesus, wrgiisteous, salearacus, But, solumitic, Flyoreratnee, Yorarminileea, fossdterous
Lost Sirewation Mawcial, moderatsly, ceresionally, slighthy, vary



ORGANIC TARBON RESU&TS AND GROSS

TABLE 1
LITHOLDG

I DESLRIPTIONS

GELQUREM
FARMPLE QEPTH
MUTARER

CRIFTIE

ROSSLITHOLOGID

I

£

3N

LN R R 3T&dm 3
B
&
SR3-245 IFT3m A

=~
Nt

A

A - ;
GR35 378Im &

ADDFSEENONT R A anEzEOUS, arg '-ec:mm, exiearrous, Sut, dolgmitia, By

Lost Clrouiation Meterial, modsarstsiy

79%

Sandstong, blouky,
subarnyular, k. nicace

cement, pduakiszh grev

orange pink

Siliy midstone, blogky,

gale., minoy

LYown

Lgndte aud fibre

Mingy shale and ob QY WA

tady

as GUI~-Z4HA

sandstoneg,

Sidy
SEvea

LM

3% ailty mudstone, hlooky,
gates to v, sl. oall

fine gral
i R
Lo modsyats

3
cavings, pals

st

non~calo. s

sToTE

pals brown to pals greyish
~ ) o~ " ¥
20% Sandstong, as H93~248%
[sg<A "y T e LR - - (7 T vgen
2% LM - Ligndite and fibre
Minoo obhsy
302 Sandstone, asg
o (P g . o~ o [pE vl ek, A
10% muadstone, as §93~2503, siq.

Grasoendy; faramin

sspsionaiy, slighthy, wery

sfara, fossitfarons

S¥R8A 1~
SYRE/4

Q.10

214

o, g
SYRE/ 1~
LYRS /4
SYRD/ I

N

SYR4/ 2




TABLE 24
CONCENTRATION (VOL. PPA OF BOCE ) OF 04 - 05 HYDARQCARBONS 1IN AR SPACE GAS

GEGCHER %

SAMPLE {HPH Ty 2 O iy Hly TRTAL TOTAL GAN TOTAL iy
PLRARER dAathiams £rhaneg Poirigng {ambatang Biytans Gy oy (,‘2 - C,,e; WETMESS Iy 5" £y nL:,'
69311 Y40 3849 & % 3] i 3549 54 .3 i .,9%
5830032 1060 3343 5 i i G 3347 4 G2 3 .47
6%3~G03 i08y0 1553 2 } £ {3 1353 2 0.7 {3 .45
5931114 1 300 3849 4 i §] i 3845 5 .1 G TR0
H33-005 1134 4143 5 Z & 4] 4148 7 .2 o O, 14k
&93~006 1144 2440 3 i £ iy L4455 3 0.2 £ 8,51
B2 3017 1160 48346 £ i 3] 0 G844 8 4,2 G .41
595008 1180 2083 3 Z 4] i 26687 5 4.7 it .94
£%3-009 120G 148 i i £3 i 184 i {,% ¥, 0,00
593-010 [ FALE S 5 & & { 284543 G .4 G .47
693~-011 1248 4 & £ G & 6 £ 3.5 £} .13
693012 1260 ZREL & & i P 224} 20 .9 i g,47
545-013 izan 200 & ¢ i 1 2017 is 8.8 2,73
693114 1360 2965 & 3 £ i 2575 12 .4 i 0,60
693015 L3390 185 3 Z & i 741 & .7 i 4.588
893~018% 1340 §3% & £3 i £ 4349 £3 0.0 £ £,k
693017 F364 i ¢ 2 { i & 3 3.0 & 0,00
695018 1380 14 £3 3 & 13 i & 3.9 & 8,00
6831149 LAD0 713 2 1 O i 717 4 Db £ .56
G302 142G 44 i 1 { 3 48 2 2.2 {4 &, 1343
5%3~0721 1440 30 2 i G £} 33 3 7.5 0 €.00
&30 146D 50 4] £3 i & 560 H 1% 3 03, 142
BY3-023 1480 1% 0 1 0 " 15 1 7.4 0 OO0
6 A~(24 1500 i& £3 i G £ 19 H %, 8 4 3,00
HY3-045 1524 1613 3 i % & TEOE 4 &.3 £ .94
HY3~026 1330 537 Z i 4] £ G343 3 .7 g .98
623027 a0 145 i £ g 4 P45 i 3s7 & 8,00
593~028 1550 7 O g £ 3 7 {3 4.3 {1 & .03
£YA-G25 1550 2033 g i ] £ 2e4d 10 .5 & 1,49
£ 3~{334 15370 37 £ i & 0 37 i ) & .50




TABLE 2A

GEOLHEM

CONMCENTRATION {VOL. PPM OF ROUCK]! OF Oy - Oy HYDROUCARBONS 1N 415 SPACE GAS

%

SAMPLE GEPTH Gy £y Ca g 2y TOTAL TOTAL GAS TOTAL iy
MLIBER Psthian Exbdne Bropmne tsobsitane Buta Oy -Gy Ty iy WETMESS g Uy Taly
625031 1580 3 i th & & 5 2 35.5 g 3.3%
§33~1332 1550 1405 18 3 i i 1431 23 1.5 i 0,47
693033 1600 2047 20 3 0 1 2036 %4 1.2 g 4.31
H23-1134 1610 1573 i5 2 it i 1591 18 1.1 O 3.31
583~035 iG2D 34 i {1 4 0 35 i 2.8 & 0.00
693~036 1630 4335 37 3 i f 5077 42 1.0 0 2,49
693037 1640 2848 35 & 1 H 2854 41 ik i .75
683~038 1630 4574 43 4 i i 4525 51 1.1 i .78
693-~03% 1660 5636 47 14 5 1 3754 118 2.0 i 4,813
623040 1670 3603 8 ii 4 i 3698 &5 2% i 293
695~041 1680 1198 28 5 i i 1233 35 2.8 i .16
653-042 1620 8B40 23 5 2 H a7 30 3.5 i 1.76
6931343 1760 24 i {3 iy & 25 i 5,58 & 0,00
593044 1716 1624 30 7 i i 1662 3% 2.3 i 0,73
6930345 1726 2641 4% i 3 % 207 B5 2k 3 G b4
593045 1730 2634 54 i4 5 7 2ii8 8 3,4 8 .55
693~047 17410 1771 44 1% 3 5 1834 53 3.4 & 3.5
65931148 1750 1359 4G i3 2 % 1459 &l Gl 3 044
693~049 1760 iz 4 2 i i 50 8 28,4 & {:,58
£33~050 177 £ i G 0 8 10 1 12.5 & .00
Ga3-151 1780 & H i & 0 7 i 13.3 O 3,00
593052 YBGO 1094 37 ib 3 1g 1163 6% 3,9 17 i,4%
6830353 1814 4045 47 36 . 18 4155 151 2.7 29 {3, 56
6334154 1820 2987 101 33 e 13 3145 i58 5.0 22 G.6l
59%-055 1830 1871 57 18 5 i1 1863 32 4.7 15 .52
653156 1840 145 5 2 i i 153 8 5.4 i Guh
693057 1850 54 2 i € o 63 i 8.4 1 (.00
523~058 PR:ESE 17 3 3 { 2 184 14 7.7 Z G,2%
G33-~059 1986 28 3 i g B 3z 4 14,40 ] G. 00
£9%5-D61 188G 1283 5% 36 12 28 1399 136 .7 53 .41




THBLE 24

CORCENTRATION (VOL, PPM OF ROCKVOF £ - Oy HYDROCARBONS 1M ALK SFALE GAS

GEOCHEM

P

BAMPLE EPTH L@ 3 C;;_ Cj §C4 iy TOY AL TV AL, A5 FTOEAL if;4
MEIMBER Meihans Erhane Propars: fnobwana Fstane LA s G-y WETHESE Cg- Co niy
6953061 L4900 1574 54 34 i8 26 1198 123 JEE 585 .39
H93-057 950 52 3 3 i i 59 7 12.2 3 O.57
693063 1920 1965 136 g0 23 63 VAR 314 13.8 130 4,39
693064 149343 2499 180 136 43 110 2868 459 15,8 255 0, 4
593~085 1940 Hbd 87 80 26 53 400 256 28,4 133 $.41
&5 5Okt 1958 X507 265 234 75 i%3 41748 &7 iR.4 456 .38
883067 1850 170 35 3z g 34 284 114 40.3 1563 3,23
EF3~068 1870 13 2 2 i 2 pat ? 34,1 & 3.3%2
893~06% 19480 i 3 pi i Z i7 Fi Git4 4 .40
6593070 1850 463 &5 58 16 &% 534 162 30..8 43 0,38
583071 2000 o i 0 4 H £ i 3,0 G 3, 00
693072 2010 2816 26% 356 93 340 2942 944 31,9 414 .40
6933~373 PASHAY 30 ? 3¢ 3 7 5% 28 58,73 i 8,42
693074 2030 25 & 14 3 8 52 27 51.3 il .42
&6953~075 2040 1174 164 234 72 33 178% 6424 35,0 2348 .44
543-076 205G &y & 31 3 g 7 A4 36.8 ? .43
BYF~(377 2065 ZT5% 534 311 235 B58 5087 2328 45.58 591 .35
HAG-0TH 26740 i £ & 4] 4 { & 4.0 (§] G, 343
545074 2080 272 159 346 164 a07 I6%7 13165 #i,1 848 J.32
£93-080 2030 74 52 153 59 g1 524 445 85.7 294 2.33
B2 3-~081 2100 3 i & 2 4 14 i1 TE. B 14 .39
(R It 310 ZB24 745 110 357 1144 5354 3731 55,5 1254 §.73¢
7935083 2126 3 1 3 i 3 i1 & 5.4 1 5.41
593084 2134 i ¢ i3 3 i i & .0 i .00
G385 2140 0 o (8] g 8 1§ G .0 L8] 3,00
£493-084 2150 5 i 3 i 4 i3 g 56.8 7 §,25
BR3~087 2160 i £ 4 g £ i 43 .0 i {3,633
GYA-0ER 2174 14 33 327 i1z &1 571 5% 98,1 738 G.24
£Y95~08% 2186 5 G 36 12 54 137 112 81,4 173 %23
5830190 2150 14 3 & 2 G 8 i85 4,1 38 0,18




TABLE 24
COMUENTRATION (VOL. PPMOF ROCKY OF 04 - Oy HYDROCARBONS IN AR SPACE GAS

GEOCHEM Ys

SAMPLE EIEFTH £ £ ally OTAL TCFAL 545 Gy

MUIMRE R £ tiane Prouane isobutane Butane 30y oy WETNESS ""}{ij; """
595091 2200 £ G 0 0 0 ) 0.0 0,00
§95-092 2210 23 54 13 449 163 136 83,7 .23
59%~09% 2330 21 25 4 14 B4 69 81.9 0,30
£93-094 2230 9 27 7 31 85 24 7.8 .23
59%-0195 2245 3] 4] 1 0 i & 0.0 0,00
633059 2350 31 B4 10 31 184 136 FTh, D 4. %%
£93-097 2260 141 257 39 129 789 566 71.7 .30
593~098 7275 4 5 14 3 13 38 34 80,7 4,22
6536198 3RO 2 1 2 o 2 7 5 57.4 0,22
£% 313 2240 z 8 1 o 1 % 2 51,1 0,20
593101 23430 8 3 5 i % 21 i3 2.5 .25
GY5=103 3309 7 28 3% 5 21 154 42 584 0,26
£9 %1113 2318 g 4 & 1 & 27 19 66,9 0,24
693104 2327 4 & 1 o z & 3 40,9 {3, 9%
£93-110% 2356 8 1 ] & 2 12 4 31.3 0,07
593106 2345 % 2 1 1 1 12 4 34,8 0,12
653107 1354 1 257 %51 4% 136 1749 828 46,13 1,32
£93~108 236% 5 2 2 0 i g 4 46,9 0,29
£3%~10% 2372 2 iy & £ 0 2 1 28,2 0.12
6931 113 3341 2 ) & Qo £ 3 1 7.9 .23
593111 2390 7 4 5 o 1 19 12 B1.5 0,07
£93~112 2359 A 1 i £ 1 & 3 33,6 0,09
633~11% 2408 k 525 583 93 276 2880 1387 7.8 0.30
(93114 2617 133 155 13 73 %33 3853 46,0 0,26
£93~115 2574 251 283 37 11t 169% 642 37,9 0.33
693116 2435 4 7 1 7 34 20 59,9 .21
£95-117 2653 18 45 14 5% 144 138 96,2 0,24
54%=-118 2467 291 4574 A7 325 1583 1181 P 0,27
693~119 4B 12 25 5 15 6% 57 87,6 G531
5991203 24497 3034 1283 153 535 3163 2872 90,5 0,8




TABLE 24
COMCENTRATION (VOL. #PM OF ROCK] OF Oy - Oy HYDBOCARBONSE IN AR BPACE GAS

GEGCHENR . % ‘
g TOTHL TOTAL L 4AS TOTAL

SAMPLE ‘ DEPTH Eoog oy Sy iy
PLIMBER ) Mithane Eihsne Propans Hutsne Cy~Cy Lo Gy - WETNESE | Gy -8y ] ‘Ct’;

693121 2504
693122 2513
£%3~123 2522
GI3~124 2533 407 224
£83~125 2540 &
BYA~126 2544 %
b1 25740 £5% 221

5 16 3 i8 77 . A5.3 1% G 343
2 g § 4 L2 9 7.4 26 G.2%
2 P4 32 24 83.0 5% 3,25
L4942 15315 8,0 1457 (.25
el 24 5 1% . 28 8.74
! 3 27 B 17 1,17
LEEG 907 316 £, 34

Y e W
Kl
WY
o AR D
e
W
i AT
et
Sy &

ey
o
>
A

R3]

E

!
i
NI N
>
@
&
Lo
o

1928 G, 22

£
154
624128 2574 520 145 254 &% 192 1153 533 B, 344 0,24
633~128 2588 BO5 285 34 51 L94 1556 751 45, 427 4,75
&9 3~130 2597 Ayl 147 69 275 1227 374% 2338 3
3 3

523131 2605 132 7
58%- 132 2633 132 40
H83~133 2642 1017 629
593134 2651 47 78
593135 2560 428 45

134 653 L1375 1243 1798 .19

3

e

44 *hg 559 427
72 2603 L1586
132 1130 282
43 His 187

1145 3.18
444 3.22
757 .16
634 G 16

'S

fead

el NSY

» L)
ER VD O oo S e SRS I U B8 N B

PR

Sad
R SR VL R
St
fe o]
-
i
2
o

i RS
-
]

PN e

s
(RO

693145 2755 10
£93~1446 2768 2
595147 2777 45% 44

P
o}
oL et \Vs "

.22

{2

'S

WO NN O e D ey
s
BRI TR R R i

&
3.
i i
5 g
593136 2669 275 23 14 9 63 £t 168 28, 444 G 1%
693137 2578 31i 28 16 £ 3y 401 gLl 2ieh 260 Q.47
593138 2687 368 47 28 e 65 518 150 28.9 7401 3. 14
633138 2695 221 22 14 4 22 248 5% 0.6 182 816
64931440 2Ivh 364 5 i 5 37 440 B 17.3 347 G 14
HFeE~14] 2323 455 35 1% 5 35 547 41 16.7 EE G 15
63142 2732 #36 32 4% 9 . 51 1036 2043 15,3 550 .18
6951413 2751 203 72 184 4 30 274 ? B2 522 G.15
BI3-144 2750 247 35 5 3 z 339 42 7. 45 Gs 17
§
i

3
5 2

&

N
A
WYy

554 102 9,488

L By
G had NI e

Tl NG we s T N NG
TR I Ve - G S o £

25
593148 27584 185 it i6 4 25 247 &1 . % .16
633145 27495 50 125 1153 £4 55 828 3648 s 1% 3,25
HU3-150 28314 84 25 4% b1 40 267 123 . 45 LW




TABLE 24

GEOCHENM | %

SAMPLE DEFTH oy £ Ty 4 Ay TOTAL b TOTAL GAS TOTAL op
MUMBER Bathar Einane Propans LA Butsns Gy -Gy oty WETNESS Ly TR

693151 28
£9%~1 52

H9%-153

o
e

i

¢
pex
on
gt
)
)
o

Poay

2453
&5
T

a

519 .29
239 0. 32
f.o27

LA A
[ IR )

A%
125

s

N2
R

LAY N NG

Gad

Wt e 0
-~
L

B T B s AN

e g
a
LD s et
N BN AT
w3

fon JRY NG

BN e BN o S o B N e B o S e
N A B ke (D
B
[echRW

6973154 2 187 3 4 124 o3 2488 .38
695155 2 142 3 43 4’ 13 + 9 28% 0.3
593156 2854 101 g 2 28 « 9 278 {+.22
693157 15% i i 200 38 233 B.24

Y

23 24
3 i

A aaa

BY%-158
633159
59%-160
593-161
693162
693143
BY3-164
693-155
£9%-166
693167
693168
595164 G4 144
593~170 2950 98 17
6973171 29499 10% T4
BU%~172 300 324 158

183

¥

350 .22
51 3,25
147 23 456 $.2%
24 <% 34 {3,253
, 23 22,4 Bits] .15
iR 217 43 196 395 .33
; 118 23 (9.3 411 .27
22 £5.3 3432 .30
37 34.2 587 £3.,.60
32 .6 719 &, 30
50 2405 46i 0. 32
33 18,8 334 3,32
29 23.1 455 0.28
80 43,3 640 (3,47
46 43,2 574 0,58
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683177 3053 i41 42 4% il
693178 30HE 166 232 14 2.3
593179 3671 232 215 ; 56
693150 3080 297 109 66 b7

3
S
N
ot

113
406
556
517 220

13 .59
205 3,76
383 &, 71
332 3,65

7
593~173 3017 174 189 & 3 2 315 28.9 304 .59
683174 3326 2427 233 124 2 ¢ 65 363 5545 283 .87
653355 3635 431 265 E iy 30 % RS 4523 49,6 364 G, 64
633~176 3044 267 180 51 22 5 655 3488 388 .62
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TABLE 24
DOMCERNTRATION (VOL. PPN OF ROCKE OF Oy - Oy HYDROCARBOME 1N AR SPACE GAS

GEOEHEM %
AAMPLE BEPTH Cy iy Ly iy oy TOTAL TGTAL 628 TUTAL iy
HuMBER Mizphang Ethane Eropsne tsobstans Brtans Cy -0y Ty Ty WETNESS S0y 1 Aty

279 G732

Gad e

H93~203 3383
95204 3322

It

36

8419

&

L)
Sed A QAT NG e QRN NG e (T g e
(e

¥

593181 309 295 223 154 38 52 Fak 458 61.3

6%3~1R82 3048 351 225 53 385 5% 831 481 5.8 G636 0.68
693183 3347 134 32 4 20 12 347 213 6.3 395 8,63
£35-184 2115 105 31 34 13 189 B4 44,3 265 . 1,55
633185 3125 84 23S 17 % % 134 &6 34.72 366 a4
6331846 3134 B2 8 P # & 161 20 9.7 213 0,47
£93~187 3143 5 i i £ & £ & .0 G .00
93188 3152 76 & 7 i 5 6 20 20,8 354 i, 1%
693188 3161 81 7 4 i Z 94 13 14,3 143) Qw2
6931940 3174 il 7 5 i 4 128 148 £3..8 0 .29
693191 3173 A0 & 4 3 Z 52 12 28.7 255 .30
941592 3206 #0 5 3 & 2 720 15 i2.8 133 Gt
683197 37245 105 7 & 2 2 126 1% 12.4 135 J.65
583144 3224 163 16 4 ) Z 180 Ly 9.2 (e3¢ 015
693185 3233 39 I 4 13 2 i5 37 8.7 12% 6. 34
593154 3251 1553 182 4% 3 14 1633 250 4.3 2Z6 .31
593197 32604 i2 1y 7 i Z 1 28 28.4 1849 .38
693198 326% 58 15 & 0 1 48 23 28 2i5 8,18
693139 3277 30 & p3 g i 46 &4 25, 74 .59
583200 3284 23 z H £ i 27 4 s 34 0. 75
693301 3295 22 2 i 0 iy 25 " ja2 O.57
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TABLE 25

VOL, PPREOF ROCK) OF Oy - Oy HYDRODCARBONS IN AlR SPACE Gag
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RUMBER

iy

baoburans

TOTAL
Cy-Cy

~
ped
by
~

e

R
£

a7
M

GAS

WETNESS
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TABRLE 24

COMCENTRATION {(VOL, PRM QF BUCK: OF Gy - Oy Y DROCARBOMS N AR SPACE GAS
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FaABLE R
CONCENTRATION (VOL. PPM OF ROCK) OF € -Gy HYDROCARBONG 1M CUTTING GAS

GEQOHENM : 5

SANFLE DERTH £, s ity nZg L TOTAL FOTAL 5as THTAL o

MUMBER Methang Erhane ermstang Butang Gy By Co oy WETHESS Ly L nlly
593081 1540 2674 G i3 i3 £ 27058 34 F.3 4 .94
633002 1060 657 4 % §] i 625 (2 2.9 3 $.4%
HE 3333 HIHO 21458 7 i i £ 2157 5 G. 4% i G. 80
493604 LEG0 757 0 5 4 H 73 16 2.1 3 3,730
6930345 1170 R03 iz # G £ 824 24 255 4 5,04
5493006 1140 345 18 i4 i 4 381 37 9.6 3 8.19
643307 1166 4526 i 5 & g £549 24 G,k i 047
5230308 1180 306 26 19 4 3 358 52 14,5 & £.34
593008 12006 07 13 7 & % 548 Z1 4,0 Z 8,47
&Y3~G1D 1224 470 3 4 i 3 5FF 7 tut i 0. 00
HEREI S 1240 FEER 15 13 i 3 1254 3z 2.6 3 .45
583012 1240 8¥9 13 i2 i Y/ Gk 27 3.8 5 1,38
63513 1280 1603 13 1z bl % 1632 24 1.7 3 .55
595014 1300 1425 G 10 i 2 1448 23 isB 3 £,3%%
B8 3~{315 1326 266 i i 4 & 262 2 8.4 2 0,00
6495016 1340 ERER 2 2 1 ] 149 3 3.2 i 0,00
593~0317 1360 4% 2 i {1 i 5% 5 %, 2 i 3,49
£93-~0148 1380 55 2 2 { i} &1 5 8.8 i AL
5950149 1404 12% 3 i o & 134 5 3.7 i 8,00
HB93-(20 £ 20 22 0 {3 e 0 22 i G, 0 G 3,00
6953~021 1440 44 3 2 {3 i 53 3 3.7 i 3,60
693022 1450 X3! % 2 §] i 5% 5 LG.G 2 (3,033
59323 1480 52 5 3 & 0 it & iy, 7 2 .08
593024 1500 44 X i £ 4 49 5 9.3 1 i, 0303
693025 1520 375 & 2 #] i 383 3 252 3 0,95
593028 T 1530 7 Z 1 ¥ 0 &i 4 4,8 2 G.598
683~027 1540 2635 2 i {1 4 209 4 2.4 ¥ & 033
693028 1550 i23 2 2 8 B 127 3 2o 1 G50
6930328 1560 391 2 1 {¥ G 394 3 .8 2 3,00
G930 P57 ibh 3 1 § ] 170 5 Zaf Z 8,00



CONCERTRATION (VOL. PPYM OF ROCK] OF §Y -Cy HYDROCARBONS 1IN CUTTING GAS

TABLE 28

GECCHEM

%
SAMPLE DEFTH Cy g Cy 0y o) FTOTAL TOTHL GAS AL iy
FURARE R e thang Finane Frooans Lniskratang Huitang D {32 N 4 WETMESS [HPS o 3 W‘T{ﬁ;M
£653-031 15848 3 & 2 £ i 34i¢ @ 3.0 2 47
5430332 1350 330 & Z & i 347 iz 3.4 4 3,47
£%3~033 16680 236 i1 3 £ g 558 14 2.6 i 6.493
§953~134 1610 247 A H {3 4 257 14 3.5 i €,83
HY 3035 FEE0 326 256 & g G 353 32 &8 i A3
#9336 18340 ERE & 2 1 a 328 4 2.8 i 1087
5334337 1640 448 i Z £ £} 453 iz 2.6 i 1,87
£33-~0338 1850 523 8 Z g & 534 ii 2.8 P 8,08
695339 1666 590 2 8 2 1 618 28 b6 i Z2.33
B9340 1&7%0 851 49 7 i3 14 431 80 8.5 7 1.34
H93-41 1RG0 454 Ly f £ i 525 33 5.8 3 1,55
E93-142 16590 205 13 2 y4 g 224 17 7.7 @ 3.7%
5930473 17040 453 i5 5 i £} 472 Pt 4.3 2 i.87
£95-044 $7i6 331 it 3 i ik 326 15 4,5 Z 1. 87
583~145 ¥720 851 26 io 3 y 8457 45 ot 3 .44
6% 3305 1730 359 i4 5 2 3 383 23 5.1 13 .47
H8%- 047 1740 527 25 i1 4 2 575 45 8.3 23 %
6831458 1754 252 1% 5 i 3 274 pit 1.4 3 3,41
693~049 1760 361 26 25 4 12 4728 657 5.6 34 8,32
693050 177163 277 23 23 G ib 343 &b 2.2 473 1,34
930351 1780 Gy 31 24 163 25 751 w7 1.6 148 .39
£493-052 PROG 34 2% 24 5 i5 i85 73 PB4 82 0.3
5830153 1810 2746 11l Gz 56 a5 3068 313 1002 iis .01
6 3~(54 1824 iBi0 94 4% i6 33 1794 185 1G.3 87 1B
693355 1830 a4 35 25 % 13 725 78 14.8 42 0,39
5935056 1840 235 e iG 5 3 269 33 F2.% i& 1,28
59 5~057 1854 A6 3 s i £} 43 7 7.2 7 boft
G335 1860 11z 1 3 i 2 129 172 13.0 A 3,38
6431359 iBBEG 144 pLY i8 4 16 202 58 2RG 161 3,28
593060 1250 163 i3 12 6 21 2i6 24 24,8 133 8,27




CONCENTRATION (VOL. PP OF RODK] OF £4 - Cy HY DROCARBONS 1N CUTTIMNG GA3

GEGUHER Y

LEMPLE DEPT iy Cy o Wy 6y TETAL TOTAL GG TOTAL :43‘,;

NUMBEER Mertiang £ 1han Progiang Fofrizane furans Ly iy oy WETHESS Tz Ay
6930141 1960 MG 1% 17 ? 29 281 72 25.6 W 3.25
5% 3062 1810 35 it A5 20 & 234 13% 58,3 544 £.2%
543063 1920 &&3 B3 74 31 105 737 394 39,9 81 4,36
693054 1534 4495 164 3 i 143 G55 45% 48,01 23652 0.2%
Y3085 1840 654 180 44 1 187 1228 5% b6 .4 2554 4,32
693068 1856 619 135 125 51 208 1132 533 46.3 2885 .29
623067 1864 254 % 57 22 IEE 445 218 4b .6 1azg 0,32
593068 1870 331 53 24 4% 131 575 A4 514 2330 .30
H93-06Y ¥980 443 16 132 50 144 851 450 50.5 2197 .35
693070 1944 501 131 172 55 202 1060 5593 52, 2843 .27
6834371 2064 304 104 185 72 218 1484 585 53.5 2033 G.33
&93-377 2010 447 FE3) 201 I 2¥1 1137 6510 60,7 2940 G, 24
593073 2620 174 51 114 53 231 636 466 F3.3 2318 .27
G93-037 4 2034 47 39 54 28 162 321 224 9.7 994 . 28
543-0375 2040 &34 200 504 115 417 1725 1031 5%, ¢ 2869 .28
H93-4076 24558 124 93 170 B84 333 874 49 11,8 3773 3,23
E33-377 20641 7% 313 H39 246 596 3017 2244 PR 4919 {he25
593078 VALYEE 336 108 255 113 444 1308 §72 743 2917 0,24
£23~079 20RO 110 &7 207 947 452 U4 788 87.% 3780 .21
9300 2080 209 32 132 4} 283 7is 508 7.9 2641 G2
883081 23180 385 13z 363 138 564 1587 1154 5.5 b2 0.45
533082 2118 350 152 Gh 6 183 844 1875 1625 82,3 5515 8.22
£53-083 23120 198 i1 500 20z 887 897 1598 89,6 57228 i, 23
693084 2130 83 34 13 17 83 232 149 LT 1975 .21
593~185 2140 182 118 458 261 ii7s 2195 2014 9.7 B34l €,22
95086 23150 137 a7 &47 233 1008 19053 1774 93,3 6434 3,23
6E3-087 2160 184 138 &75 242 LG 2095 1515 914 663% 3,23
593088 2178 180 185 1356 633 3112 Sl 5284 96,7 106488 &, 26
653 3~088 2184 2035 187 945 459 2064 3860 3854 4.7 8730 (.22
6430580 2150 375 263 611 L1458 2326 4933 4548 92.4 9437 (.45




TABLE 2B

CONCEMTRATION (V0L PRM OF ROCK] OF 4 - 03 HYDROCARBONS 1 CUTTING GAZR

CAEVIAE B

1%
A

SAMPLE BEPTH Cy G Cx iy niliy TEHTAL TOTAL Gh5 TOTAL Ly
NISMEBER Rethabe frbane Pragssne fsibuiang HButane Oy g Conly WETNESS Cg 4y 0G4
693091 22040 71 113 344 214 143153 1830 1719 25,4 9673 0,26
649502 22360 317 189 645 291 1447 2858 2532 B8.9 6833 .23
&93-0493 2220 434 37 1480 534 2418 52348 4801 1.7 T4 8,22
6230384 2230 166 &5 545 327 1544 27160 2594 G4, 0 34485 0,21
b83-095 2240 £20 537 2315 824 3620 915 756 52.2 BR74 (3523
633~0494 2250 306 448 1810 721 35492 5944 6639 35,6 3848 3,20
693~0%7 2260 1028 1163 4119 1482 3547 13083 1205% 22.2 13656 3.21%
Y3098 2EG H23 391 2016 533 2345 68034 5184 9.4 4833 B.21
62301993 72280 289 341 10338 282 1310 3542 2473 B3.5 §374 .22
543~100 2380 553 284 522 ii4 528 199% 1445 72,3 17496 G.22
£593-401 2300 848 273 3 168 755 275% 18497 69,1 1844 9,22
623102 23045 803 2483 573 137 B4l 2436 1633 570 1Ans .21
5933143 2318 Gbkh 37 577 155 #240 23323 185% 84,0 3375 0.1%
623~104 2327 133 86 a0 33 igt 5%7 &44 770 LR 1. 28
693-105 2335 122 57 104 33 204 525 413 15,8 1493 4,18
593106 2355 6599 317 433 74 2497 1817 FLL% £1.6 11017 0,25
693~107 2354 w2 §4F g58 156 75 2874 2177 7%.% 1561 G.24
693~108 2363 225 332 550 106 483 1761 1472 BG.5 1433 .42
BG3~10% 237z i3 4 78 13 %7 235 222 94,7 518 B.15%
693-110 2381 213 4% igz 33 195 672 459 8.3 681 G,i7
&93-111 2390 g7 30 106 26 160 419 323 6.9 814 8,16
8Y53~112 2359 168 84 133 31 153 569 4053 7.4 1058 {4,260
533113 2408 263 188 3169 g1 354 1275 1012 79.3 #5560 3,26
593114 2817 154 165 263 46 259 1024 731 1.2 491 0,18
6593~115 2426 527 145 199 26 136 1033 307 49,0 88 4,19
883~11% 2435 512 2346 537 242 1255 2#83 2271 1.6 5491 3.1%
693117 2453 2408 i27 63 2Ll 1020 2034 1822 9.8 3377 4,21
693~5148 2452 368 2518 B07 145 744 081 17831 85,6 2291 4.19
H523-11% 2483 368 676 2313 G620 26489 6663 5257 9455 6360 4,23
693129 2452 364 382 1683 555 2405 5331 5025 94,3 5566 D23




TABLE 2B
CONMCENTRATION {VOL. PPM OF BOCKY OF €y - Oy HYDROCARBONS M CHTTING GAS

GEOUHEM ‘ ‘ Y%
SARPLE ‘ LEPTH £y Oy 2 ger ally TOTAL TOTAL GaS TOTAL ~ Ty
MEIIABER Methang Zthang Propang isobatane Bupne Gy -Gy La-ly WETMERS g Oy iy

683124 2504 206 i6} 81 g4 504 1254 10467
593~122 2513 $31 44 35 12 52 284 1533
BY3~i23 2582 218 24 f61 7 V¥ 30679 2861
623524 2533 Y4 44 330 155 585 L&5T 1255
693~125 2540 340 102 428 Z] 952 2023 1682
H83-5126 254% 24 56 224 419 440 116
356 163
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1131 .30
1834 0,25
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693132 2633 2403 80 188 175 1167 1850 1A40 7.0 1561 .15
£93~133 26432 538 107 74 25 431 1244 &62 o 2 7165 .13
6Y3~134 2653 435 107 17 %7 (632 1399 263 .8 9416 3. b3
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§93~1356 2689 313 2 50 2 423 LY 596 o6 7636 e

3 ' 1

7 s

Y, i

7

4
3
4

%
juse)

®

&
e BN

,
Lo

e D b B B e G GE YU NS

foalite R HEE WS S s S e e
Sro@y AR L W OV W 0 AR O U O O O U 00 WD D s

SRR S S S T &5 B L AT IR £ S LR S R, SR R W S w RN
™

7

2 23
633145 275% 318 77 a5 £56 HH8 RECS .3 47435 0.17
G33-146 268 251 66 50 %% 53 202 w L0369 .15
693~147 23¥7 438 1 g1 54 788 373 . 6159 3.4
6593148 2786 313 1 50 9 546 232 B 4405 15
583~14% 2755 217 71 97 2 134 348 330 23 £681 .21

2 Z

6593-150 281n 183 41 73 278 173 2545 G.22

s
e

¥




TABLE 28
COMNCENTRATION (VDL PPM OF BOCK] OF Cp- Gy HYDRUCABBONS I QUTTING GAS

GEOUHEM % ]
BHMPLE BIEP T 9 1 o 7 {}3 if.?4 iy TLFTAL TOT AL A5 TOIUAL iy
PLIBABER Mpthane Eiheng Proyiane fyaksane Buiane Cg-Cyg Loty WETTMELS Oy &y 3 - RC;;

B5483-15%1 2818 14 f &4 57 24 i} 349 i04 57,7 2644 .23
€9 3-152 2823 a8 49 8 b% 57 437 24% 57,8 18493 .26
693~153 2837 157 5k 25 G G 257 143 7.3 3065 e 1%
H%3-1 54 2844 235 112 2%} 28 109 376 351 &1l.0 3201 $.726
693155 2855 120 65 &5 15 68 336 236 3 2854 .26
643155 2864 103 35 18 100 &7 - 2455 G.1%
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CONCENTAATION IVOL. FPM OF BOCKLGF Dy - 07 BYDROCARBONS IM CUTTING GAS

GEOOHEM
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TABLE ZB

CONCENTRATION (VI FPM OF BUCK] GF ©y - G HYDROTARBONS I CUTTING BA%
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£93-243 3412 126 55 i4 i ¢ 185 6% 35,5 1126 1. 04
545214 3423 34 30 i 0 4] 134 &0 29.8 8773 .00
£95%-71 5 3450 BE 43 143 iy % 133 52 37.% 832 &, 00
695216 34738 101 &3 i1 i g 154 53 34,3 798 £, 80
593287 3548 125 83 18 g £ ) G0 43,8 Ra % G533
£95-2148 3457 GG 43 10 8 g i 53 37.3 b 0,00
£93-219 34546 g4 A & i 4 3 53 385 7 .06
H%3-220 3475 92 31 7 4] g i 38 28,4 f .08
5 Z p 7
H b
g

5932723
fi} 3 ’?’Pi
454225
6932726
493227
693296
H93-229
58 4~238
£9%-231
6332752
£91-233
93234
HG3=215
£G4~ 336
693237
583238
£4%3~23%
693240

3581
B520
3529

3538

[REgSS
W
&

LI LAY AR A
L

(RO RGeS
Ry R A
NG BN

5(‘?0 3
2610
3619
3533
3647
3656
3665
3674
3683

73
9 [
187
B
256
200
235
168
159
103
B2
&1
170
G
108
122
167

o

b2

Lo

LA RS N N e AR G B O
v e

oA
e

P e
P
ot

[y T i S

AR

o g e
ad RN L NN g O

M
o I IR RSP

S SN S NG S, DR e PR PSS o T

P AN NG dad e Pl
P L DN
et BN LA e e NS DD D N R e

o
ho]
2N

128
96

119

201
104
116
137
13%

5H

9
65
24
31

57
221
73
37
258

38
31

s
e e}

4N

T B e
W

50,8

-{::

ADF X A e T
3

.

Tl et
S

B e
o
®

S

i Tt
@ > < @ = L)
RS e S BN« e B e SRV IS o R

2

<

©

SRS e Oy oA e U0 N D

& S
O 0 B AR SN o8 Y

IR e el

@

O

LY O O
GRS S ot T e g L IR

v
Do I D W S i A iy N NG T

]

e

R LS Y
Lo DR e £
e Xy

1.6
0,80
.00
1,00
{3.00
300
0, 0
3. 00
€.,00
0.06
0. 66
£3,00
., 00
£, 0
o O3
i3, GO
0. 00
G.00




THEBLE 3B

COMCEMTRATION {YOL. PPV OF ROCKI F Oy - Uy HYDRODARBORNS IN CUTTING GA%

533248
693249
643250

3764
3773

37582

94
156
18

oG B NI

R

@

235
EPaL
364

P

8.00
0,00
0. 00

CEGUHEM %o
SAMPLE DEPTH oy Lo O oy Aty TOTAL TOTAL GAS TOYAL oy
BLIABER bethane Ethane Propans fsitairtari Butare Gy -0y Co-Cy WETHNESS Cy Gy iy
693251 3692 546 7% 13 # o 584 19 5.6 617 .00
B693~242 370 86 18 ) t O 11 25 Z2. a2 8.00
£33~243 EYRSY 8z 24 12 g & 123 41 33. 403 3.0
633~244 1715 4 Z i 0 b & 2 3%. 323 i, 1h
£3A~245 37248 148 24 g & G 141 33 23, 472 G, 00
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FTABLE 24

GEQCHEM ’ %

GERIATLE DEPTH 24 s oy g #G FOTAL FOTRL, Lh% YO AL ﬁmgﬁ;“
PUMSEFR Methane Erhans Prppang bantnateng Hutane Ry Oy Lr iy WEITNESS Cy - iy niiy
693~001 1048 B34 3 26 i7 & g 4608 4% 6.7 4 .94
G930 60 3948 7 f {3 i 3472 24 .46 3 0,45
293003 1080 3699 g 2 0 £ 3744 i 0.3 i G.45
623004 11600 45587 14 & 8 i 4615 22 3.3 3 3,30
593-0G05 1820 965 i7 10 ﬂ i 5993 78 3.6 3 0,40
495006 L1140 2784 2% £5% E 3 2826 5% 1.5 3 8,20
G937 150 1i362 2 5] ] i 11324 32 3.3 i 0,77
543008 1180 2388 2% 21 4 3 2445 56 2.3 7 1.33
653009 1200 635 13 g O i a?7 22 3.3 3 .47
63011 1230 501 & & i i 2518 17 0,7 2 .47
B93~011 1245 1228 5 3 i 3 pzal 32 2.6 3 G40
693012 1260 3100 21 243 Z 4 3147 47 1.5 & .42
693013 1280 36415 17 i9 3 5 1649 &4 i.2 3 3,61
8683~014 1300 4388 iH i5 i 3 §43% 36 3.8 4 .39
533015 1320 16585 4 4 & 1 1353 4 .8 Z 4,35
6930316 13448 54 Z Z 4] &) 548 3 G.bH i 3. 00
593017 134 %6 2 2 3 % 51 5 4.2 i 3.4%
693~ 8 1380 b6 3 3 2 & 71 3 82,0 % ih, O3
693319 1480 842 5 3 & 1 8531 7 3 1.0 i 3032
5930210 1426 118 i i £3 i 1 Z 1,8 O £ .00
893321 F&40 758 5 3 a G £6 3 3.0 E 0, 00
693022 1468 36 % 2 {1 o 162 5.5 3 0,00
5930023 1480 55 i 2 & g 72 7 0.4 2 8.40
G4%-{324 1508 &2 4 2 { & &8 & Ba3 2 3.00
£93~025 1524 1874 G 3 3 4] 1987 i G, 3 3,93
6930326 15340 363 3 i & & 5i1 i.3 3 .95
543027 L840 350 3 i i {3 355 3 E. 5 2 £, 06
633~(28 1550 1340 2 2 £ 3 134 4 2.8 i 0,00
§95-024% 156 2424 12 2 £ 3 2437 3 3.5 2 8.49
BUS (30 1380 2433 4 i ) 3 2437 5 2.3 7 .00




TABMLE 20

TOTAL CONCENTBATION (VOL. PPM OF BOCKEOF €y - 07 HYDROCARBINS {24 + 28]

GEGCHER %

SAMPLE DEFTH 2y sy i g o FOTAL TOTAL DA% TOTAL iCy
MUMBER Wiethang Ethaus Pragan fintiutang Butans EOT Ly iig WETNESS Cg- Ty iy
683031 1584 313 8 % i H 324 ¥ 3.5 2 G454
6534332 1590 1739 26 5 i 2 1723 34 1.9 Y 0,47
693-033 1500 2548 31 & i i 2586 39 1.5 2 G.33
$53-034 1610 1820 23 3 i i 1848 28 1.5 i 5,53
E93-035 1620 360 27 b G & 393 33 8.3 i (EIRE S
633034 1530 47354 44 5 Z i 4406 52 1.2 i 2,15
BA3-037 1641 3288 A4 & i i 3341 33 1.6 2 i.1%
£93-038 16350 4947 53 7 i i 305% B 1.2 2 1.23
95039 L5608 G226 P17 243 ? 2 6372 146 2.3 2 .73
B93~140 IR YA 454 128 i& £7 i1 4639 173 3.8 8 1.53
653341 1680 1692 56 21 3 2 i754 65 3.8 4 1.72
593042 1690 1046 34 7 3 i 1084 47 %03 Z 2,35
593043 1300 475 i3 5 H Lt 497 22 b4 3 2.0
693044 1718 1833 403 i 2 2 1588 53 2.7 3 1.0
8930345 1720 35492 4 21 & it 3604 i1y £ 7 .52
533046 1736 2887 68 id & 11 3101 104 3.3 22 5.59
69 3~047 1740 2298 69 22 7 i4 2410 132 4.6 27 0,50
£93-048 1750 1651 51 18 3 & 1732 B b5 7 (.43
593049 1760 382 30 27 5 14 467 75 16.0 35 0,34
£33-~0350 170 ZRE 24 22 & i6 353 &7 18,0 43 .35
6930151 1780 &7 3 2% 10 25 58 B3 1.5 148 i, 39
593352 1804 1408 (5 i 16 26 1548 140 9.0 99 G, 38
£93-053 1810 8781 138 1in £ 73 7215 424 S.% 145 G, 30
683054 LBZG 4597 195 78 25 47 4940 343 5.9 108 .54
893055 1834 1518 92 44 i 4 2688 110 .3 B0 3,45
6930156 1840 380 23 12 5 & 4232 42 4.8 i8 1.0%
£93-057 1850 138 13 3 i B 1355 17 10,4 3 250
693058 1860 2582 15 7 i % 313 31 9.8 £S5} G.31
£93~1159 1880 172 24 i9 4 if 234 63 26,8 101 .29
653050 1896 1426 75 49 17 49 1615 £80 it.7 184 0,35




TABLE 20

TOTAL COMNOCENTHATION OVOL. PPRL OF ROCKI OF C - O3 HY DROCABBONS {24 + 28]

GEGUHEM %

SARPLE DEFTH Cr g G Nty TOTAL TRTAL GaS T AL Wi
MIIMRER Mathane Ethane Propane Ysorbmatons Butane Oy GGy WETNESS G Gy WTXCZQ
593061 PG00 1283 23 51 17 54 1479 194 13.2 341 G,32
683067 1910 147 15 38 203 70 293 145 5%.% 552 R
E9A-0583 P82 2408 28 164 56 ib4 3018 807 VAP 930 .33
2% 5-(164 1230 2985 344 244 B4 53 3923 924 23,7 2457 3,34
6530165 1840 1302 265 225 86 250 23139 a26 38.8 2687 G, 34
593066 FU5G 48321 143 3673 134 400 33%1 1300 24,4 3341 .34
543067 1940 420 105 23 31 1G4 753 333 442 3343 3,28
62330168 1970 344 55 94 47 153 695 331 50,5 2337 .31
543869 1980 452 119 P4} 31 146 $09 &57 5.3 2201 3,735
£33-070 1590 854 173 2514 7% 255 1585 T 55,5 24754 .29
6950171 203033 504 168 1835 2 219 R4 585 53.5 23 933
BYL-072 200 2463 L3t R57 169 G0 4099 1635 3%.9 3355 .34
693073 20246 2306 &3 123 b5 239 494 554 73,2 2328 £5.,258
E95-0074 2030 123 4% a4 32 LEg 373 251 A7 .1 1005 0,29
BR3~075 2041 FRES 363 529 187 580 3324 1660 &F,4 3167 3,37
G937 4 24350 234 97 180 87 351 G4 705 4.7 3784 0,25
593-07F7 2000 3533 84% h4r 481 1644 8104 4573 35,4 5610 45,29
£53-0178 pAryay 336 108 Z55 119 £94 1308 972 76,3 2917 3,24
9 2-(175 A0 383 i9¢6 549 264 959 2345 1964 83.8 4674 0,27
593080 25540 283 B85 285 i19 464 12%% 953 F7.% 2937 0.26
695081 2106 392 133 369 1403 368 1601 1209 5.5 3189 .25
R S 2310 3174 401 1827 B4 1988 8330 %355 87.48 67740 .27
HH 3083 23124 201 i1 543 203 890 1908 FEO8 83,5 5238 0.23
693 ~(84 2134 B4 34 19 i? 83 233 149 IR 1975 G.2i
495085 2140 182 14y 4548 2461 L3706 2194 FALEE 95,7 6341 0.22
593086 21588 134 L] 450 5% 1012 1918 1784 83,0 G451 89.23
G487 2180 181 158 &F5 242 1040 2835 1518 Gl HR313 3,23
693085 2170 199 238 1683 744 3572 5435 6237 25,5 ¥1437 .21
593~08% 2180 231 196 SA0 &3 2188 g7 3766 G4, 2 BE03 .22
6930580 2184¢ 385 255 Gif 1150 2535 44951 5566 D27 8953 .55




TOTAL CONCENTRATION {VOL. PP OF ROCK}OF £y - 0y HYDROCARBONS {24 + 28}

TABLE 24

GEMIAEM %

SANAPLE DEFTH Cig: {,'2 & 3 iy t':C_Q TOTAL foTal A5 TOTAL E'ZQ
RASMIBER fdethane Ethane Propans i idne Buisne Gyl vy WETNESS g, -0y i -
£93-051 2300 172 i1z 344 233 1G53 P89y 17in 80,9 5863 0,2
AS3-0492 2214 344 211 £99 3872 V457 3013 ZHAS 48,6 6950 3,21
59393 223G 453 351 1565 538 24346 5322 4871 G5 FHO8 0,22
583094 R340 177 95 2 334 Y377 2845 2668 93.8 5533 3. 2%
K385 224 £20 537 2335 B4 3620 7246 72495 92,2 YR74 £5,23%
583054 2258 354 448 1873 231 3523 7178 £774 8% .0 3841 {3, 28
5493097 225l Y243 1305 5376 1231 53716 13843 12629 81,0 13753 (4,22
H55-0498 TR G226 597 2034 535% 2958 5847 6223 90,9 YR5ES 8,21
&353-0399 2280 541 342 1041 282 1332 1569 2275 83.4% L3832 3,27
595~ 00 229 355 284 523 114 521 20037 1447 2.3 i75% 4,22
693101 2340 A58 275 1615 169 758 2764 1818 L 1852 {3,232
G310 2309 G010 314 611 142 &52 2625 Y725 65.7 1446 .21
59%-103 2318 413 311 584 158 826 2350 iR78 74,5 3381 0,19
G933 1.04 2527 136 86 163 33 157 583 il f B0 395 4,20
£ 3-1 615 2335 130 58 105 38 gABTs 537 5037 15,7 1494 0,19
5331086 2345 747 315 53% 74 288 1838 £1z23 £1.% 1107 8,25
Y3107 2354 1873 T45 1204 2443 %41 5678 3005 B%,72 1555 1,25
633108 2383 T34 334 552 166 L4 NERY. 474 R6.3 10348 D.22
9% 104 2332 14 5 75 i3 88 237 223 4,0 519 G135
4931110 23481 2i5 &% 182 33 1846 73 465 £8.,2 681 NP
5931113 23494 104 35 112 27 162 439 33% 76,2 & 3,16
69%~112 2343 i 74 &5 33 31 154 576 5135 69,98 1060 .20
G93-~117% 2408 1755 623 9457 174 &30 4138 2379 57,5 159 .28
6% 3~1 14 2417 F45 148 &1% fd 332 TRES 1134 5%9.4% 546 4,149
623~115 2436 15848 347 567 63 247 273G 1i4% 52.% LH 1,25
583116 435 525 251 3435 d 4k 1262 2817 22493 81,3 #1068 3,19
H9%~117 245% 253 145 5512 225 1078 2174 1960 90,2 3454 8,21
533~L 18 EHEZ oz 571 FRE 233 [SEres ABHL 2563 40,9 2682 o,
593-114 2483 378 588 2338 6E4 2763 5130 6354 G4 .4 6380 3,23
HA3-120 24597 587 1288 2964 FG7 205 #4594 FRYGY 43.0 F0%8 0,24
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THBLE 20
TOTAL CONCENTRATION (WOL. FPM OF ROCK! OF ©y - Oy HYDROCARAONS {28+ 28}

GEQUHER 1 %

GAMPLE GEPTH Cy O fin 187 5 FOTAL TOTAL 5AS TOTAL )
NUMBER Methane Lihane Prispstie Hobustang Hutang LGy Loy WETNESS | Ly niy
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WP dad med G0 OV Bl NG
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20 73 6134 334 Fa 2132 (3,27
595153 837 252 203 E5 afs 529 247 b 3645 .22
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623162 1gia 202 66 37 5 32 342 140 e 3052 3.16
583163 2527 &5 9 34 ? 32 %% 153 5. 300¢ 3.2%
B93~164 28356 249 i5 17 2 33 346 g7 & 8073 25
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5493166 25954 234 83 29 i 25 384 £47 % 2567 (3.40
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GY3-1 74 2990 301 70 28 & iz 425 134 29,1 2804 .20
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AY3-177 3053 247 118 132 46 80 B4 349 54.4 2419 58
623178 3062 042 34% 298 Pik 135 2015 573 48.3 2337 .55
643179 3074 4443 217 342 £25 200 1354 Gi4 B67.5 1800 .62
H93~1875 3050 445 L1956 48 63 161 D03 518 B S 1728 0,63



FTOTAL CORCENTRATION (YOL, PPROF BOGE) OF 04- Oy HYDROUARBONS (24 + 28)
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TABLE 20

TOVAL COMCENMTRATION (VOL. PPM OF BOCK) OF Oy - Oy HYDROCARBONS {24 + 28]

GEQCHERM %

SAMPLE TERTH Ty Gy fin Wy nily AL TOTAL GAS FEAL g
NLMBER Mimthane Eihang Progang teobnitane Butane Gyq -y Gy Ty WETHESS g - ’”»/g
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Y3212 3384 1572 &3 i 3 & 206 54 26.2 966 0,40
693+213 442 (2721 39 15 & 8 214 74 3.1 1230 G, 00
693214 3521 136 34 13 { O 75 45 5.6 L0032 &, 00
BY3~215 3430 161 48 N & {3 220 5% 27.0 1016 €. 80
693216 3439 133 bty |4 i £ 180 26 29,6 24 £, 00
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683218 3457 133 4y S {4 1§ P8 57 0.1 711 G 00
633219 3466 136 48 9 & {1 193 57 29.3 310 .00
(Y32 R0 3475 132 35 g & 0 176 44 23,0 T&5 .06
H93~221 3484 247 69 & g G 280 84 288 B34 .00
693227 3502 $77 48 9 3 {3 a3t 54 2% % 923 3. 30
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TABLE 3¢
TOTAL COMCEMTRATION (YOL. PPM OF ROCK) OF Oy -0y HYDROCARBONS {24+ 28)

GEQCHEM ; ; %
SAMPLE ; DEPTH C; Cr) hz g aly TOTAL i TOTAL {GAS ToTAL ; 3{);3
HUMBE S friane £ b Propans Iatutaiie Hiang L4 Gy Ly-Cy WETNERS Cg - £ Ty (;;'m

693241 3642 1346 3% 18 & 0 754 55 3 681 §3. 533
H93-242 3701 17 P4 7 8} g 136 25 0.9 74 G, im}
683243 3710 114 %2 12 i & 158 4 28,0 19 3,00
693244 348 k1 4 2 4 & 35 G 18,2 394 0. 00
623145 3728 108 24 4 8 8 L) 33 A4 4472 4,00
683246 3746 4 24 ¥ O G 15431 27 27.0 %14 £, 00
BA3~247 3755 723 22 3 & i 754 3 4.1 347 G0
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TABLE Bs
CONCENTRATION (PEM) OF EXTRACTED Cqg. MATERIAL 1M RODK

HY REDCARBONS NON HYDROGOARBONSG
QEOCHEM : 5 -
SAMBPLE TEPMTH TLTAL S e & .
G & b
= EXTHACY 7 I & AN E
3 'é{\ N ‘(_\-} Q<\
a 3 ¥ AN
SA2-0H1A 2100 549 166 113 275 136 a2 &9
B33-0864 2180 2034 485 473 838 465 436 161
£93-0914 2364 2598 Ty 485 1233 744 388 115
A93~0874 2268 1424 361 273 &34 188 280 114
§93~132a 2309 3535 i2 1ol 222 153 83 36
533-1064 2345 230 523 220 A3 189 4% 120
693~1134 2608 420 83 59 132 133 38 28




COMPOSITION (NORMALISED %1 OF Cyga

TABLE 3b

MATERIAL EXTRACTRED FROM ROCK

GECCHEM

DERPTR

HYORDCARBONSG

NON HYDARQCARRBONG

'\\Eﬁm;;i‘ Paraffin - Fravipd. Efuted Man eluted '

o ) Naphtienas Aroroaiics Aspheaiteens N3Gy NS Suiphur
G93-0814 21 33,32 20.57 2473 14,98 725 Te ik
5331064 2 22,88 23.25 12.8% 21,42 780 IR
AE3-081A 2 2888 18,68 2%, 85 14,94 by &l &, 34
£23-0874 23 25,33 915 25,71 13,88 7 98 .13
H93~1024 25 21.78 18.29 2R 4T 15,03 .12 825
A53-1054 2 G250 17.88 153,35 12 14 .78 2.36
£93~1134A 24 1883 18647 31,80 23,38 6,32 2432




TABLE ©
BHGMIFICANT RATIOP (%) OF Qg FRAGCTIONS ARG ORGANIC CARBON

GEOGHEM ORGARIC , '

Sl ERT cangoy [TLYDROCARBONG MYDROCARBONS | TOTAL EXTRACT - NARHTHENE

NUMBER we % [TOTRLEXTRACT] ORG. CARBON | OAG. CARBON | AROMATICS
330814 2100 A4 30,39 633 12647 1.47
A93-0864 2150 0,78 46,14 13,40 29.05 G.98
B9 3-09 14 2200 .04 47 . 5% 11.88 24,95 1.53
6330974 2350 0,87 44, 50 .29 1537 1,32
623-1024 2308 8.78 SQ.05 2485 a1l 1,19
693~1064 2343 G.77 503,37 Q.85 15,58 2.38
633-1134 25608 7Y 35,30 N 5.91 1.230
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2931134 2408 (.68 3G &52 G.08 Q.08 4528
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CFIGURE 3 PYROLYSIS WELL  34/4-4
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FIGURE  4b FYROLYSIS GO WELL  34/4~4
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FIGURE & @m + PARAFFIN-NAPHTHENES welL 34/4-4
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Frrolysate vields provide s definitive measure of patential source
richness which avoids ths anmbiguities of the organis carbon data and
the problem of contamination. This analveiz is also used to evaluats
the guality and characker of ths crganis matter and the degres to which
it has realised its ultimats hyvdrocarbon pohentixl. SoCham ﬁoes not
smplay the pyyolvsis wachnigue o svaluate maturatxmn, prafernri ng the
kerrgen and witrindts refligctance analvzes which avoid the problem of
reworking and nence: ays ®mogs relishils.

Capilliavry cnrmmatugr s produced for ths pyralysate hydrocarbons rangs
from O (methane! sut towards 038 but exhibit zonsidecvable varistions.
Thay ars used to dafine whetlier a ssurce rogk will viasld oil, condensate
TOY gas. With this new tachnlgue, 1% 48 now posgidble Lo womplsts the
evalnation of a source wouk. )

The data are tabulatsd and presanted graphically. MINI~PYROLYSIS inciudss
gpm Tharmald bitumen and pom oyrolzate. DYROLYSIS alzg pxmvidas Lthe ahovs
Logathsr with the tempsrature of peak ;ﬂ"@lvda?e gvalution,. The

“dpx__&rv chromatogyramns of the pyrolviats optained hy PYROLERIS~GE are
reprodused in the taport. The Mini~Pyrolysis analys is recopmended 33 3
serganing technigue.,

LY CURRELATION STUDY ANMILYSES

241 mo oil and oil to parent sourcs rouk dorrelation stwdiles regudrs higk
resglution analydival technigiies: This veguirsment iz satisfied by

soms of the anslyses disoussed above but otharsy have hesn sslsched
gpeasifically for corrslation war& Wdu~ of thass ama;yaeﬁ AlES provids
information upon the chavaster of the envivonment of depoalitisn of the

pgtent source yogks.
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davailed CTy~0y hydrocarbon {(gasoline range! analysis. See
Saotion B, Although these hydrocarbonsz can be affeotad by
migrational,/ alteratd SFts) D i A
very ussful corrslal L&

: whenas .
aistriw't“gng

e
P

capiliavy gax chromghbography of Crsw aromatie hydescarhons.
Separate chromatograms of €hs hydrocarbons and of the sulphure
bearing speciss ars reprodused.

mass spactyomatric carbon igotope analvsss of oowde oil and rock
extract fractions and of karogen sevsrations. A powerful fool
for comparing hydgocdrbong and oorrelating hydrocarbons o
grganic mattar, With this technigue the problesw of sputcs rock
contamination can he aveided. Thse 4ata are racorded an xwy

or Zalimev plots.

RRZS fragma:**cram& imass chyomatograms) of fragment Llogs
charazegaristic of gelegted hyﬂrOﬂa*bw groups sugh as ths

stera and terpanes‘ The I{ragmentograms provide a oonvaenient
angd i le means of praganting detailed mass spectrdmetyic

data snd are ussd as & sophisticdated fingsrprinting caechnigus.
This provides the ultimate vssolution for soveelating hyd drocarbons
and facilitstes the axamination ¢f hydrocsrhen clazsss.

. o - o L & N
vanscign and ndcksl contants.

of {rathey than sihgle) snalysasy sve anploved in oorraslation
v Ehe petdal selection depending wpon the complexity 3f the
. Ses adss sectign N,

LEMENTAL YTROGEN ANALYSIEZ

4o

Wres gualiby: whsther the sediments zrs i

analygis avalyate
- the oxgands mxtter and its leval

wrong, the

IR
]
N ]
s}
Pt}
® 10
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o]
h

thermal metturation. I is ths chemiosl agudivalent of the viszual
anglyesis. Tha prrolysis analysis s gensesily preferrad o

-
this taahnlqhef both metbiods providing similar infa

srmation.

CTAPBONATE CONTENT

mhe m*nafal CRTDONANE Ashtant of

£ o3 ments is determinsd by acid trs
data avs pardicularly useful whan used in oonjunstion with ovganis

S v

b %

conhents 4s 3 scysending

QUMAL PARAFTIN ANALYEIS

ing the removal of the orangiusd paraffing and naphthenes from the
draffin-~napnihaha foacy oa, 2 chromatogram of the normal paraffins
inad. The resulfing lmss hamﬂlwwa*ad chromatogran facilitates
mination of anermal paraffin distributions,
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