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SUMMARY

The mudstones within the interval 11$0-1350 metres have good organic carbon

values, although their actual source potential cannot be determined without

further analyses.

With this possible exception, the entire section between 1040 metres and 3791

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

2100 metres and 2430 metres, for gas. Minor hydrocarbon generation has been

initiated below 2300± metres but unfortunately, in this well, this is only of

academic significance. However, significant hydrocarbon generation could be

anticipated from good source rocks buried to below approximately 2780± metres.

The presence of better source rocks off-structure is suggested by the shows of

Hght pi i throughout the Interval 2115-2285± metres and by the: shows at

2285~26*t0± metres and particularly at 2597-2606(2633);t metres whose character

was not investigated.

N.J..L, Bailey

GEOCHEM LABORATORIES {UK} LIMITEt
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INTRODUCTION

This report presents a partial geochemical evaluation of the section between 1040

metres and 3791 metres in Saga Petroleum's 34/4-« well drilled in the Norwegian

sector of the North Sea.

The analytical format was specified by the client, and was designed to be

compatible with previous studies on other Saga wells and to:

investigate the hydrocarbon source, potential of the section

detect shows of migrated crude oil.

This project was authorised by T.O. Tbrondsen, Saga Petroleum A .S , , Hovik..

Two hundred and fifty one (251) canned samples, conposited over twenty (20)

metres above 1520 metres, ten (10) metres from 1520 metres to 2300 metres and

nine (9} metres below this depth, were received for examination. No samples

were submitted from 2^35-2453 metres, 2S49--257G metres, 2S06-2633 metres,

2696-2714 metres,, 3179-3206 metres,, 3233-3251 metres, 3<184~3502 metres,

3538-3556 metres or 3619-3638 metres. A sample of the DST ll crude oil was also

included in the study. These samples were assigned the Geochem job number

693,

No significant contamination was observed during the sample preparation steps.

Geochem were instructed to screen the sanpies (using alternate samples below

1300 metres) with the light hydrocarbon and organic carbon analyses. Every

sample was, in fact analysed and th& additional data ar% included in this report

free of charge, Mr, T,O, Throndsen then selected samples further analysis on

the basis of the screen results, A total of one hundred and thir ty eight iight

hydrocarbon analyses (authorised), one hundred and forty five organic carbon

analyses (authorised), sixteen vltr inite reflectance and seven each of the

kerogen, pyrolysJs, pyroJysis-GC, C,...^ extraction with chromatography and total

aikane chroma tog ram analyses were performed in the source rock study.

The data are presented in tables 1 through 8 and graphically .in figures 1

through 8, Å brief description of the analytical techniques employed in this



study is included in the back of the report.

B - GENERAL INFORMATION;

Ten (10) copies of this report, together with the kerogen slices prepared for

this study, have been forwarded to T,Q, Throndsen at Saga Petroieurn A,S> in

Hovik. Å copy of the data has be&i retained by Geochem for future consultation

with authorised Saga personnel.

A separate report has been prepared .for the crude off sample.

The remaining sample material' vviii be handled as directed,

The •results of this study are proprietary to Saga Petroleum A.S.



RESULTS AND INTERPRETATION:

The hydrocarbon source potential of the interval 1040-3791 metres vvii! be

discussed in this report* A separate report has been prepared for the OST 4

crude oH sample,

!̂ o well logs were available for this study,

A. ZQ.NATJON

This zonation is based principally upon the lighter hydrocarbon (C,~C7) data»

Eight (8) zones are recognised,

Zone A 1G**G metres to 11501 metres consists of sand, particles of

igneous rock (basalt '?}, shell debris and minor light brownish

grey mudstones,

The Cj-C,. gaseous hydrocarbons range from 2628 ppm up to

6603 ppm and are very dry (less than 2% €->,._} whilst the heavier

CC~C7 hydrocarbons are sparse at i-<? ppm.

Zone 8 1150± metres down to 13S:0± metres, is composed of very Tight

olive gray mudstones.

Gas abundances reach 1139& ppm m the shallowest sample but

otherwise, He within the limits of 5^8-4423 ppm. The gases are

very dry and the Cr~C™ fraction does not exceed 7 ppm.

s C extends from 1350s metres to T87G± metres. This interval is

dominated by mudstones which are, in general, grossly medium

oHve grey in colour although those from 1580-1650+ metres are

dark olive grey.

Within Zone C the gases vary rather erratically from 51 ppm up

to 7213 ppm. They are however, leanest at the top of the unit

and generally only exceed 1006 ppm below l,590± metres, whilst

four samples exceed 5000 ppm». The richest intervals are at

1630-1670+ metres and 1810-4820*: metres. The gases are dry

throughout but, below 1650± metres they tend to increase with

depth from 2% to 10% C in the total C,-C fraction, C -•€„



abundances are minima! above 1730± metres but then improve to

(3)19-148 ppm.

Zone D lies between 1870.1 metres and 2115± metres, it consists of light

qrey mutistones with significant interfaeds of medium oiive grey

mudstone above 19501 metres. Cavings appear to be a problem

within this interval,

Gas abundances vary erratically between 234 ppm and 4089 ppm

but reach 532! ppm at 19SG metres and 8104-8530 ppm at 2060

metres and 2110 metres. These gases are commonly marginally

wet (12-5.4% C,.} above 2015+ metres (tending to improve with

depth), whilst below 2015± metres they are wet, with (47)56-77

(84]% C... in the total C.-C, fraction. Their isobutane to normal

butane ratios XTS low at approximately 1000 ppm at 19251 metres

and, beiow this depth, lie within the limits of

{1005)2033-3780(4678} but reach 5610 ppm and 6770 ppm in the

two samples with the best gas abundances.

I f the richer samples from 2068 metres and 2110 metres are

ignored then, except at the top of the interval. Zone D does not

exhibit increasing richness with depth, but it is wet beiow 2015±

metres» Indeed, Zone p may be regarded as transitional

between Zones € and E.

Zone E 2115+ metres to 2285t metres, i t comprises light grey rnudstories

passing, beiow 2.145± metres to si Sty mudstones of the same

colour and then., beiow 2205± metres,, to medium grey shales with

interbedded very pale yeiiowlsh brown (doiomitic) ssltstones»

This interval is characterised by extremely wet gas ( i .e. (33)89-

97% of the C,? fraction} with very low (0.2) butane ratios-

Hydrocarbon abundances are somewhat enhanced relative to Zone

D, Thus, the C.-C^ gases have a background level of 1891-5322

ppm but jump to 6^35 ppm at 2170 metres and to

5847-7916(13872} ppm at 22«*0~227O± metres. The Cy-C,

hydrocarbons normally He within the limits of f 1375)4382-7608

ppm but again, are enhanced at 2170(2170-2190) metres and

2240~22/0± metres with values of 11427(8903-11427) ppm and

98^1-13753 ppm respectively,
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Zone F extends from 228S± metres down to 2640± metres. It consists of

medium light to light grey rnudstones and shales above 2420±

metres. There is a medium greyish red mudstone at 2*5.26 metres

whilst the samples suggest that the underlying section is

composed of interbedcied medium light grey shales (at best partly

caved), sands and dark greyish blackish red sijty mucistones [or

medium greyish brown shaiy rnudstones 25>'40-"26GO± metres).

Below 2S4S± metres the samples suggest that sands are rather

minor.

No fluorescence was detected,

Geoehemicaliy, Zone F is rather non-uniform, aithough it is

leaner and "drier : ! than Zone E, The gaseous hydrocarbons

range from 237 ppm up to 1026? ppm but seldom exceed 4000 ppm

mc&pt at 2483~2492± metres (6730™849H ppm) and at 2S97~2606±

metres (10267 ppm and 5718 ppm). They are always wet and

over some intervals, are extremely wet as at 2318 metres, 2363

metres, 2435-2504 metres, 2522-2540 metres and 2S97-2S33

metres. Butane ratios approximate 0.2 throughout this zone.

There is also a wide range in the abundance of the CE~C~»

hydrocarbons, but most of the samples fail within the limits of

480-3627 ppm. Significantly richer Intervals are present at 2435

metres {6108 ppm), 2483-M92 metres (6380-7079 ppn) , 2522-25*10:

metres (5125-7887 ppm) and especiaHy heiow 2597± metres

(!6600-20577 ppm above 282O± metres, 8650-8675 ppm below).

Thus some intervals' sre particularly rich and wet. These a

2 31S metres, 2435-2504+ metres, 2522~2540± metres and

.particularly 2597-2606(2633)+ metres.

Zone G' 26J-0± metres to 3130i metres, A massive sand with minor

tnterbeds of medium greyish brown siitstone and mudstone

extends down to 2800± metres. This is underlain by very light

grey calcareous siltstones and limestone and then, below 2920i

metres, by sandstones with minor to significant proportions of

medium grey shale (partly caved).

Mo fluorescence was detected.
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Below 273S± metres, gas abundances drop from 1051-2523(3803)

ppm to 169-909(2344} ppm with a slightly richer interval

(1003-2241 ppm) at 3008~3S98± metres,

The gases are marginally wet to wet at (22).28-63(73]% C ^ .

They have iow (0,2} butane ratios down to 2940+ metres but,

below this depth, the ratios vary from 0.2 to 0.6. The C5~€7

fraction decreases from approximately 90(50 ppm at the top of

Zone G to 5000 ppm at 2800± metres, whilst below this depth it

lies within the limits of 1729-3982(5503) ppm.

Zone G* 3130± metres down to 3791 metres, represents a continuation of

the massive sandstone, Minor (occasionally significant} medium

qrey shale snterbeds are suggested above: 32651 metres. Minor

medium brownish grey sifty mudstones are present below 324Q:i

metres, becoming abundant and grading to siltstones below 36501

metres. Lime mudstones also occur within the interval

3470-3620+ metres and there are significant to major proportions

of calcareous mudstones at .3670-3700± metres.

No fluorescence was observed,

-> i
Zone G continues the geochemicai trends established in Zone G
and is leaner and drier. The C,-C^ gases lie within the li

of 35-790(2844 ppm) but seldom exceed 450 ppm and are now

only marginally wet (15-41 (51 }•% C-, ) above 3525± metres and dry

below this depth (4-28(45]% €74J> Cc-C7 abundances decrease

from 2500 ppm at the top of Zone CT to 1000 ppm at. 3400± metres

and to approximately 300 ppm at the bottom of the weiL It. is

believed that this reflects the cleansing of the mud from

entrained hydrocarbons,

8. AMOUNT AND TYPE OF ORGANIC «ATTER

The amount of organic matter within a sediment is measured by its organic:

carbon content. Average shales contain approximately one percent organic

carbon., and this Is the standard to which these samples will be compared.

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

the hydrocarbon product (oi l , gas) snd the response of the organic matter to
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therms! maturation. Richness and oiiiness decrease In the order: amorphous-

alga!- herbaceous-woody. Wood has a primary (but not exclusive) potential for

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

hycirocarfoo.n potential.

Organic matter type determinations were only authorised for selected samples

fron the interval 21QO-2U3O metres { i .e . bottom of Zone Q into Zone F).

The minor rnudstones of Zone A contain 0.55-Q.97I organic carbon, whilst higher

values of 1*31-2.19% 'apply to the Zone 8 mudstones.

in Zone C the mud sto nes are leaner at {G,16}0..23~G. 53(0,70)% organic carbon

whilst the medium greyish brown mud-stones at 16-30± metres are even leaner at

0,12-0.16%. There is a marginal improvement in Zone D, Thus, whereas the

medium olive grey mudstones above 2Q0Q:t metres have values of

0,24-0.46(0,54)%, the dominant light grey rnudstones contain 0.47-3,66% organic

carbon.

Zone E is significantly better with 0.39-1.30% organic carbon in the light grey

siity rnudstones above 220S± metres and 0.87-1.05% in the underlying medium

grey shales, whilst the interbedded very pale yeHowish brown siitstones have

similar values of 0.68-1.00(1.18)% organic carbon,

The light grey nudstones above 2^20.t metres in Zone F contain (0,54)9,59-

0,35(0.95)1 organic carbon. Essentially identical values apply to the medium

light grey shales but the interbedded greyish red rnudstones below 2410± metres

are significantly leaner at 0,16-0.27(0,35)% organic carbon.

In Zone G ! the interbeds of medium grey shale contain 0.36-0.87(0,80}% organic

carbon whilst the medium greyish brown shaly roudstones, th&. very light; grey

calcareous siitstones and the limestones' all He within the low range of 0.13™

Q.23% organic carbon. Zone G" is similar as the medium grey shales have values

of {0.3410.4?™0,60(0.73)1 and the pale brown siitstones and shaiy raudstones and

the lime and caicareous mudstohes are lean at O.QS~0<25% organic carbon,

The organic matter in the analysed mudstones and shales from below 2TQ0±

netres in Zone O, througheut Zone E and above 243Q± metres in Zone F ss ail

very similar, consisting dominantly of inertinitic and woody debris accompanied

by significant proportions of the herbaceous and alga! kerogens but very sparse

(to absent) amorphous materiai.



c- tEVEL OF THERMAL MATURATION

Maturity determinations based upon spore colouration .were restricted to the

section between 2100 metres and 2^30 metres but vi tnnite reflectance

measurements were authorised from 1000 metres down to 2*530 metres»

The spore colouration technique indicates that a thermal index of 2~ is achieved

at. 234Q+ metres. Above this depth the section is immature but below 2340t

metres minor hydrocarbon generation can be anticipated from amorphous,

herbaceous±a!cja! debris. As the available data suggest that the organic matter

within this part of the section is dominantly ins.rtini.tfc and woody in type, only

very Limited hydrocarbon generation can have occurred:.

Good vitr ini te populations were measured above 1400 metres. Some contamination

from dril l inq-irstroduced lignite is evident below 2000 metres but this can be

recognised by comparison with the lignite measured from 2200 metres. When the

lignite populations are eliminated,, there is a good trend of increasing

reflectivity against depth which reaches 8.45% Ro at 2280± metres ana, by

projection 0.53% Ro at 2780± metres. As a reflectivity of 9.45% Ro should be

equivalent to a therma! index of 2- , there is a good correlation between the two

methods»

The vitr inite data indicate: extensive reworking throughout. Zones D,, E and F.

ft would appear that the section is presently at its maximum depth of burial.

D. SOURCE RICHNESS

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

organic, carbon contents. Based upon this parameter, the minor tnudstones

within Zone A are rated as fair whilst Zone B is good. Zones C and D are

classified as potentially poor to fair source rocks. Zone E has a fair to good

potential end Zone F is fair although it is suspected that only the leaner

itthologies are in-situ below 2U30± metres,

C. r analyses were authorised for the interval 2100-2430± metres, However., the

analysed samples contain non-Indigenous hydrocarbons (see Section E) and hence

the measured abundances do not accurately reflect source richness. Clearly

however, the sample frorn 2408 metres which yielded only 152 pprn C1K,_j_

hydrocarbons is,, allowing for the presence of non-indigenous hydrocarbons, only
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a poor source rock. This is probably also true of the sample from 2309 metres

(232 ppmK

Pyrolysis analyses were rur. on samples from the same interval in order to

determine the source richness of the sediments under conditions of optimum

maturity, Yields of 45-2041 ppm pyroiysate were obtained, thus indicating that

these sediments have only a poor source potential. Chroma tog rams were

prepared of then- pyroiysate fractions, Most of these cnrornatograms consist of a

methane peak with very little additional character and hence., are gas prone.

However, the sample from 2200 metres will: yield gas and condensate.

Based upon the available data therefore, it would appear that Zones E and F are

actually only poor source rocks for gas or occasionally,, for gas and condensate.

Hence it is fairly certain that the entire interval represented by Zones C

through F has a poor source potential for hydrocarbons.

The light hydrocarbon •(C1-.C?] data indicate weak shows throughout Zone E with

stronger shows at 2I7Q± metres and at 224O-2270± metres. Traces of migrated

hydrocarbons are also suspected up to approximately 192S± metres in Zone D,

There is a good show at 2537-2606(2633}± metres in Zone F with shows at 2318

metres, 2435-2504t metres and 2522-25^0± metres snd apparently, traces of

.migrated hydrocarbons throughout the rest of Zone F,

Zone G! is more problematical as the gases tend to be fairly low in abundance

and not definitively high in wetness, but the Cc-C~. hydrocarbons are moderately

abundant. Thus we could be dealing either with sands which were flushed

during drilling or with hydrocrbons entrained in, and introduced from the mud

system. If the first explanation is correct, then oil might have been present

down to very approximately 2790± metres, aithough there is also a break in the

data at 2735± metres.

Ail of these shows are mature and oil-like in composition,.

Heavy (C,q ] hydrocarbon analyses were only authorised for the interval

2iOQ-2-fOO± metres (he, base of Zone D, Zone E, top half of Zone F). The

samples analysed from 21OG-2345 metres: all have moderately high proportions of

hydrocarbons in the total extract {^0-60%} and high hydrocarbon to organic

carbon ratios, suggesting the presence of non-indigenous hydrocarbon species.
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Hydrocarbon yields increase from 279 porn at 2100 metres to 938-1233 ppm at

2150-2200 metres and then drop back to 634-743 ppm at 2260-23M5 metres (but

222 pom at 2309 metres). Contamination is evident in many of the chromatograms

fisoparaffins, background envelopes, normal paraffin distributions) but

nevertheless, a show of light oil is indicated at 2150-22OO± metres whilst weaker

shows, presumably of the same of!, are suggested in the other samples (together

with contamination and source-indigenous hydrocarbons). The sample from 2408

net res is leaner at 152 ppm C j . , hydrocarbons and has a lower hydrocarbon to

total extract ratio, OH could contribute to this sample but, if so, it. could only

be in trace amounts,

in summary therefore;

there are shows of light oil throughout Zone £.

traces of migrated hydrocarbons are suspected up to approximately 1925t

metres in Zone D« Based upon the United available data, it would

appear that these aiso involve a light oil,

a good show was detected at 2S97••2606(2633)+ metres in Zone F with

shows at. 2313 metres, 2*435-25041 metres and 2522-25^01 metres, with

traces throughout the rest of Zone F. Unfortunately, detailed follow-up

analyses were not authorised for the more interesting intervals but the

shows could involve the same (or a similar) light oil as in Zone E,

It is possible that, oii was present in, but has been flushed from, the

Zone Q sands down to approximately (2735).279Ot metres. However, in

the absence of further data, it is believed more likely that these

hydrocarbons were introduced from the mud system.

F - CONCLUSIONS

Eight (8): zones are recognised in this partial geochemical evaluation of 3 4/•*!-*&.

Detailed analyses (apart from vit.rin.ite reflectance) were only author f sed over the

interval 210:0-2^36+ metres.

Zone A (1040-1150± metres) consists of sands, basaitf?) fragments, shell debris

and minor light brownish grey mudstones, Which contain 0,55-0,9?% organic

carbon. This interval is not pni'v irnrnature but aiso hgs:onjy^^rninjmaij



The mudstones of Zone B (1150-135O± metres} are much richer at 1.31-2.19%

orqanic carbon. They are however immature and no hydrocarbon generation has

occurred.

In Zone C (1350~]870± metres) the rrsudstønes ars much leaner, containing

CO, 1:6)0.,23~O.,53(0,70)% organic carbon, ^"iyrl^seciinients are immature but^ even

in a mature state, would profoab.fyjanly be Pp£;" source^ rocks for gas.

Zone D (1370-2113±: metres) is slightly improved as, although the interbedded

medium olive grey mud stones above 1950± metres resemble those of Zone C, the

dominant light grey mudstones have values of 0.47-0,861 organic carbon,

Nevertheless, they are stiff f^wature and potentially poor source rocks for gas.

The assorted mudstones, shales and siltstonos of Zone E (2115~2285± metres) ail

He vvithin the limits of 0,68-1,30% organic carbon. Their organic matter is

dominantiy inertinitic and woody m type although significant proportions of

herbaceous and algal debris are aiso present., Reworked organic matter is

common fas it Is in Zones D and F), On structure,, these sediments are

immature but, even if mature, they would only be poor source rocks for gas or

9 a s 3 n c^ condensate.

However, there are sfo.?.w,L.,o£Jj.9.fov..9i'<! throuahout. Zone E and traces of migrated

hydrocarbons are believed to extend up to approximately '925± metres in Zone

D, There is a good show at 2597-2606(2633'j± metres in Zone F (see below) with

shows at 2318 metres,, 2435~250*$± metres and 2522-2540± metres and traces

throughout the rest of Zone F. Detailed analyses were not authorised for the

more interesting intervals in Zone F but the shows could involve a similar (or

the same) light, oil to that in Zone E»

Above 2420± metres in Zone F (2285-28'40± metres) the mudstones and shales

contain 0,5^-0.85(0.95}% of organic matter which is largely inertlnitic and woody

in type. It is believed that, the medium light grey snaies in the samples from

below 2*42O± metres are. caved but that the lean (0.16-0,35%) greyish red stity

mudstones anci medium: greyish brown shaiy mudstones are in-situ, Minor

hydrocarbon generation has Qccurrgo bsiow 23001 metres but these sediments are

otniy poor source r^cks^Jor^^as, whilst below l^iQt metres their potential for

hydrocarbons is minjmaI.

The siitstone and mudstone laminae and intervals within the massive sand units

of Zones G' (2640-31301 metres) and C^ (3130--3791 ± metres) are very lean at
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0,05-0,25% organic carbon and, although marginally mature., have a negljgibie

source potential for hydrocarbons.

It is believed that the hydrocarbons present above {2.735}2790± metres in the

Zone C sands were mtrodu.

run to test this hypothesis.

Zone C sands were introduced from the mud system, although no analyses were

The section penetrated in this well is characterised by poor source rocks.

Significant hydrocarbon generation could be anticipated from good source rocks

buried to be low approximately 2780± metres.
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SAMPLS j
NUMBER i

693-001.

693-002

693-003

693--G04

•693-005

593-006

693-007

633-008

693-009

TABLE 1
GSGAMC CARBON RESULTS AND GfiOSS UTHOtOGIC OESCRSFTIO^S

DEPTH

1 0 4 0 B

1060m

liOOtn

1120HJ

1140m

i 160m

18 Got

1200m

GROSS UTHOLQGiC

G 3 A. [TOTAL ORGANIC

Colour CARBON

Code (Wt % OJ Hock)

A 45% Sand, uticonsoli&ated, fine to medium,. 5GY8/1-
occ, coarse, mostly sub rounded, l ight 5Y8/1
greenish to yellowish grey

B 35% Igneous (possibly- basa l t ' ) , fine N4
gra ined , c r y s t a l l i n e . , hard,, used, dark
grey

C 1.0% Shel l fragments
D 10% LCJ4 - d r i l l i n g IKUCI, l i g n i t e

M i no r ^ h a 1 —

3GY8/1-
5Y8./1
N4

A 40% Sand, &z 693-001A

3 20% Igneous, as 693-00is
C 20% Shell fragments, as 693-003C
D 20% LCM, as 693-00ID

iOSGffl A 30% Sand, as 693-001.A SGY3/1-
5Y8/1

B 30% Mudstone, blocXy, soft to mod, hard, 5YR6/1-N6 0.97
calc. s abundant caving, iighc brownish
to med. light grey

C 20% Shell fragments, bivalves, ostracods,
scaphapods, etc.

D 10% Igneous (granitic), quartz, biotite
E 10% LCM ~ 693-001D

N4
5GY8/3-
5Y3/1

A 6S% Igneous, as 693-001B
B 15% Sand, as 693-001A

C 15% LCM, as 693-001D
D 5% Shell fragments, as 693-003C

Minor mudstone

A 45% Sand, as 693-00iA

B 30% Igneous, as 693-00IB
C 15% LCM - mud,, lignite
D 10% Mudstone, as 693-Q03B

Minor pyrite, shell fragments

A 55% Igneous, as 693-0031)
B 20% Sand, as 693-001A

C 20% LCM - drilling mud and lignite
D 5% Shell remains

Minor mudstone

A 98% Muds tone, blocky., soft, to mod. hard, 5Y7/1-
si- micaceous, rare alack inclusions, 5Y6/1
non-oalc. to si.- calc, mod» caving-
light olive yellowish KO light olive
grey

A 38% Muds tone, as 693-007A,, raod. caving 5Y7/1-
Minor limestone, igneous, LCM 5'/6,/l

5GY8/1-
SYS/i
N4

5YR6/1-N6 0.55

5GY8/1-
5Y8/1

A 98% Mudstone, as 693-QQ7A, sod, caving
Minor granite, LCM

3Y7/1-
5Y6/1

1.48

.1., 78,1.76

Abbrs\<i3t!?f!S « srejisceous., ar§iilai»aiis, cakareous. Cut, dfifomitie, FStjofSscsncs, foramirjifsrs,
•Lost Circulation M3»riai,,nKKJ8f3t8S.y, oecasJorialiyj «Sighfiy. very
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i SAMPLE

NUMBER

693-D10

693-016

693-017

693-01S

693-019

693-020

693-021

TASLE 1
ORGANIC CARBON RESULTS ÅND GROSS UTHOLOS1C DSSCRSPTSONS

1220-a

693-011

693-012

S93-Q13

693-014

693-015

1240m

1260ss

12$0m

130Qm

I 3 2 0 E

13.4 Ota

1360m

1380m

1400m

1420a

i. 44 Osa

GROSS UTHOLGGiC DESCRiPJ.iON

G S A | TOTAL ORGANIC

Colour

Code

CARBON

iWt. % of Rock!

A 95% Muds tone, blocky, soft to mod. hard, 5Y7/1- 1.96
si. micaceous, rare black inclusions, 5YS/1
non-calc» to si. caic,, light olive
yellowish to light olive grey

B 5% LCM - consent, mua., mica
Minor granite

A 98% Mudstone, as 693-0IDA, sainor caving
Minor igneous

A 98% Muds tone, as &93-G10A, isinor caving
Minor igneous

A 98% Mudstone, as 69 3-0iOft, minor caving
Minor LCM

Å 98% Mudstone, as 693-010A, r&inar caving
Minor LCM

A 98% Muds tone, blocky,, soft to mod, hard,
si., micaceous, ainor caving, light
olive to light grey

A 98% Mudstorse, blocky, s&od. hard, rare 5Y8/1-
black inclusions, nos-calc, mod, 5Y7/1
caving, yellowish to light, olive
yellowish grey
Minor limes tons, LOM ao.d other .suds tone

A 75% Shaiy muds tone, biocky to platy, soft, 5Y6/1-
subfissiie, non-caic, possible rare 5Y5/1
black, inclusions, light olive to med*

5Y7
5Y6

5Y7
5Y6

5Y7
5Y6

5Y7
5Y6

5Y6

/I

/l-
/l

/1 -
/I

/1 —
/I

/'!~N7

1,85

2,19

1.93

1.85

1,75,1.8

3 25% Mudstone, as 693-016A, sig. caving

Miaar liineshone

A 85% Shaly æudstone, as 693-017A, æinor
cavings

8 1S% Mudstons, as 693-017B, sig. caving

Minor LCM, lists stone

5Y8/1-
5X7/1

5Y6./1-
5Y5/1

SY7/1

A 98% Shaiy nsudstone, blooky to platy, xaod. 5Y5/1-
hardf subfissila, non-calc,,- med« 5Y4/1
olive to olive grey
Minor other mudstone, LCM

•A 80% Shaiy mudstone, as 693-01 "'A, sig,
caving, iSinor iron staining

3 20% Mudstone, as 693-017B, mostly cared

Minor LCM, limestone,, igneous

A 95% Shaiy audstone, as 693-019&, siinor
caving

8 5% Mudstone, as 693-01?B, caved

Minor LCM, igneous

5^6/1-
5Y5/1
5Y3/1-
5Y7/1

5Y5/1-
5Y4/1
5Y8/1-
5Y7/1

1,31

1.49

0,49

0.63,

0.4.2

0.45

Abbreviations•-• arsnscepws, afgiiiacsous.. cisicstaous, Cut,^o!oniitic, Fiucsrascencs, foramirsiffira,
Cost Circulation Mate-igl, moderate!v, ooeasionsiiy, siightly, v«ry



TABLE 1
RESULTS A&DSRGSS UTHOLQGfC;0£SGRiPTiONS

G£QCH£?vS

SAMPLE

NUMBER

693-022

693-023

693-024

693-025

693-026

693-Q27

693-028

693-029

S93-030:

DEPTH

1460m

148CM

150.0m

152031

GROSS LiTHOLOGSC DESCRIPTION

TOTAL OBGANiC

CARBON

iWi.%Q( Rock!

A 98% Shaiy mudstone, blcck.y to pXaty, mod. 5Y.5/1-
liard, subfissiXe, non-calc, sied. 5Y4/1
olive to olive grey,, mod., caving
Minor other enacts tone, limestone, LCM

A 98% Mudstone {shaly?5 , flaky, soft, non- SY4/1
calc, olive grey
Minor LCM, other mudstone

A 98% Shaly mudstone, platy to blocky, xiocL 5YS/1
hard, brittle, non-calc, sig. caving,
med, olive grey
Minor nrndstorse, limestone,, LCM

A 98% Shaly muds tone, platy to foiocky, soft. 5Y5/1~
to mod, hard, minor Slack inclusions, 5Y4/1
noR"calc, sod. caving, naed, olive to
olive grey
Minor LCM, limestone; mudstone

1530m A 98% Shaly muds tone, platy to blocky, soft 5'f'S/l-
to mod, hard, no.n~caic, mod, caving, 5Y6/1
med. olive to light olive grey
Minor other mudstone, LCM

A 98% Shaiy mudstone, as 693-026A, mod.
caving
Minor other muds;tone, LCM

154:0©..

1550m A 98% Shaly mudstone, as 693-026A, !)
caving
Minor liaestone, LCMf othsx jsudstone

iS6Gm A 9S% Shaiy mudstone, as 693-02SA, mod,
caving
Minor iiisestoae

15?0.m A 95% Gladstone, biocky to platy, mod. hard, 5Y4/1
non~calc, sig, caving, olive grey

3 5% Mudstone, blocky, nsod, hard, non-calc. ,5Y?/l
caved, light, olive yellowish to 5Y8/1

5Y5
55T6

5YS
5Y6

5Y5

/ I -
/ I

/ 1 -
/ -T

/ -J-

/ I "
5 Y 4 / 1

0,33

L38,0.37

0.3S

0.44

U . ..1 i

0 ,26 ,0 .28

.26

693-032

693-033

693-034

159G&

ISSOss A 98% Shaly isudstone, platy to blocky, soft SY3/1-
to mod, hard, r,on»calc, soapy 5YR3/1
texture, minor caving, dark olive to
dark brownish grey
Minor other mudstone, LCM

A 85% Shaiy jsudstone, as 69 3~O3 LA, saod. SY3/1-
caving 5YR3/1

B 15% Shaiy mudstone, as &93-G30A, sod. SY4/1
caving

A 98% ̂ haly muds tone, as 693-O3OA, isod. SY4/1
caving
Minor other mudstoiie, LCM

A 98% Shaly mxidstone, as 693-030A, mod. 5Y4/1
caving
Minor limestone, other mudstone

,49

0.70

0.- 44,0.43

0,57

0..SO

Abbrawtati-o.ns •" «rs>rø<*O'Js.•seijsfiaceoos, cafcareous. Cut, doiorr.itic, Fluorascs'ice, fQfsm;rs-fsr3, fo
tost Citsuistiori M.8t9ri3f, (ns«f«rate!y, occas:onas!v. *iighi!y,



TABLE 1

ORGANIC •CABSQtM RESULTS AMD GROSS UTHOkQSiC

GROSS LiTHOf-OQiC DESCRSPTIOM

693-035

693-036

693-037

693-038

693-033

693-040

693-041

693-042

693-043

G S A

Colour

Code

AL ORGANSC

CARBON

t. % of Rack)

1620m

1640m.

1680m

A 98% Shaly muds•:.one, blocky to piaty, sod. 5Y4/1
hard, noc-calc , mod, caved, olive
grey
Minor lisestone and ocfeer muds tone

.ft 55% Shaly mudstone, blocky to subfissile, 5-Y3/1-
soft to mod. hard, non-caic,. f CEOCL 5YS.3/1
caved, dark oiiv<?. to dark brownish grey

B 45% Mudstone, blocky, soft to mod. hard, 5XR4/2
v, si. calc. to n o a - c a l c , minor cravings,
greyish pale brown
Minor limestone and other znudstone

5 if 3/1-
5YR3/1

A 95% Shaiy mudstone, as 693™036ftf abund-
antly caved

B 5% Mudstone, as S93-G36B, is i no r cavings SYR4/2
Minor-limestone and other mudstone

1650si A 35% Shaiy jsudstone, as 593-Q36A, mod. "to 5Y3/1-
abundantiy caved 5'fR3/l

B 5% Mudstone, as 693-036B, mod» caved 5YR4/2
Minor limestone And other mudstona

1.66Gra A 60% Muds tone, blocky, soft, non-caic,, 5Y6/1-
pale inclusions; minor cavings, light 5GY6/i
olive to gresuish grey

B 35% Shaiy naudstoae, subf.issile to blocky, 5Y4/1
soft to mod» hard, n o n - c a i c , mod. to
abundantly caved, olive grey

C 5% Mudstone, blocky, soft to mod, hard, 5YR4/2-
n o n ~ c a l c , mod. caved, greyish pale. 5YP.5/2
brown to pale brown
Minor limestone and other mudstone

1670m A 50% Mudstone, as 693-039A, mod, caved

3 45% Shaiy nsudstone, as 693-0 39B, mod, to
abundantly ca.ved

C 5% Muds tone, as 693-039C, sjod. caved

Minor other mxidstone and limestone

A 55% Mudstone, biocky, soft, non-calc,
minor cavings, light olive grey

B 25% Shaiy muds tone, as 693-Q39B, nsod»
caved

C 20% Mvdstone, as 693-033.A,, mod. caved

Minor othsr mxadstone

Å 55% .Mudstone, as 693-041A, rood, caved
B 25% Shaly mudsto'jie,. as 693-039B, Kioa.

caved
C 20% Mudstone, as 693-033å, mod. caved

Minor ether jmidfstone

A 75% Mudstone, as 693~04lAf mod, caved
B 25% Shaly mudstone, as 693-039B, aod. caved 5Y4/1

Minor other atndstone
viatiofVj ----- *?&Fssefrous, arsiiisesoua, caisarsoiss, Cut, dolomstic, Fluorsscarice, foi-aminttsra, fsssiiiferous

Lost Circulation MataHaf, msafefststy.. oecssionaMv, siigfitly, vary

0.31

0,32,0.37

0,1

0. 2?

0.12

0.26

0.12,0,i3

0-16

0,41

0<i4

5Y6/I»
5GY6/1
5Y4/1

5YR4/2-
5YR5/2

5Y6/1

5M/1

5Y6/1-
5SY6/1

5Y4/1

55T6/I-
5GY6/3.

5Y6/1
5Y4/1

0,23

0,47,0.44

0./14

0.38

0,42

0.23

0.33,0»34
0,55

0.24

0.27
0.41



1
OfrøÆMK"CARBON RESULTS AUD GROSS SJTHGLOGÉG

693-044

693-045

€93-046

693-04?

693-048

693—049

693-050

693-QSi

693-052

693-053

1710m

I? 20;a

1730m

1740a

1750m

1760JS

1770a

GROSS LITHOLQGi'ODESCRiPTjON
•3 S A
L.- O ! G U T

Code

TOTAL ORGANIC

CARBON
iW;, % of Rock!

65* Kudstone, b iocky , s o f t , iian~cala.r 5X6/1
mod, caved, l i g h t o l i v e grey

35% Shaiy muds t o n e , p i a t y to b iocky , saux. 5Y4/1
fcc mad» ha rd , n a n - c a l c , jaod. caved,
olive grey
J-Sinor other mudstone

60%
40%

70%
30%

Mudstone, as 693-G44&, mod. caved
Shaiy Qudstone, as 693-044B, mod.
caved
Minor other mudstone

Mudstone, as 693-044A, mod. caved
Shaiy mudstone, as 6S3--0443, mod.
caved
Minor other mudstone

5Y6/1
5Y4/1

5Y6/1
5Y4/1

S. 40%

Mudstane, blocky, soft to mod, hard, 5Y6/1
rion."caic>, mod. caved, light olive, grey
Shaiy mudstone, piaty to stibflssila, 5Y4/1
soft, to snqd. hard, v. si, calc. to non-
•calc.,, jpoQ. cavecl; Giiive grey ,
Minor other niudstone

Muds t o n e , a s 693-04 7A, saod. c aved
S h a i y muds t o n e , a s 693-047B r saod,
caved

o-aer maaston°

60%
40%

A \ N MailsvoPuO, -.s « ^ ^ ' - 0 4 , A , r . C i . c a v e i
B i \, Shaiy iiadctcr.e, a^ rCV047S, mod

caved
Minor other saudstone

A 50% Mudston©., .biocky to subfissile» soft
to mod, hard.f non-calc, sod. caved,
med, olive to nsed. browK.isli grey

3 50% Mudstone, as 693-047A, siod. caved
Minor other mudstone and pyrites

Mudstone, as 693-050A, :nod, caved

Mudstons, as 693-047A, tsod, caved
Minor other m-adstone and pyrites

Mudstone, as S93-G50&.., mod. caved

5'f6/l
SY4/1

5Y6./1
5Y4/1

SY5/1-
5GY5/1

SY6/1

A

B

A.

B

50%

50%

65%

35%

1730m

1300m

Mudstcsnef as 693-047A, irød» caved
Minor other snudstons and oyritss

1810m A 60% Mudstone, biocky to siibfissilef soft
to mod- hard, non-caic», mod, ta
abundantly caved., med. olive to Mad,
dark, greenish grey

B 4Q% Mudstonej blocky, soffc to mod, hard,
;no.ii-c.alc» to si» oaic.? mod. caved,,
light olive yellowish, grey
Minor pyrites and other mudstone

5Y7/1

0 .27 ,0 ,28

0,35

0.28

0.33
0.54,0,52

0.77

0,93

0.29

0,36
0, 36,0.. 37

0,34

OCX
65

SY5/1-
5GY5/1
5Y6/1

5Y5/1-
5GY5/I
5Y6/1

5Y5/1"
5GY5./1

0,42

0.36

.0.30,0.

0.38

0,29

31

Abbreviations =•• arenaceous.. afgiHacsicys, caSeas-sous, 'Cut, rfofomitic, ?!.uof»s«9nc8> fofaniirs.iffffa', fossil
to s t Ciraviisxion iVSStfiriaf.. mo«JerateiV< ocsasionailv, sSightSv, vary



ORGANIC CARSQN RESULTS AND 8HG5S UTHOtOGIC DESCRIPTIONS'

G.EpCHSM

SAMPLE

NUMBER

693-054

693-055

693-056

693-05/

693-050

693-053

693-060

693-06!

693-062

693-053

DEPTH

L820&

1330m

1340m

1.850m

1860s

18.8:0m

1890m

.190081

1910m

GROSStiTHOLOQiC DESCRSPT

GSA TOTAL ORGANIC

CARBON
i • .

ocis I {W{. % of Rock!

A 60% Mudstone, blocky to sobfissile, soft 5Y5/1- 0.23,0,23
to mad. hard, non-calc, mod, to 5G'x5/l
abundantly caved, med- olive to med,
dark greenish, grey

B 40"J Mudstone, blocky, soft to mod, hard, 5Y7/1 0.-53
non-cale. to si., calc,, mod. to
abundantly caved, light olive yellowish
•grey
Minor other xmidstcns and. pyrites

A 70% Mudstone, as 693-0S4A, sod. to 5Y5/X- 0..32,0.33
abundantly caved 5CY5/1

B 30% Mudstone, as 693-0S4B, mod. caved 5Y7/1 0.41
Minor other pyrites and umdstone

A 60% Mudstone, blocky, soft to mod. hard, 5Y6/1- 0-36
noii-oalc, mod. to abundantly caved, 5Y7/1
light olive to light olive yellowish
grey

B 40% Mudstone, blocky, soft to mod, hard, 5Y4/1- 0,29
noR-calc, mod. to abundantly caved, 5Y5/1
olive to med. olive gray-
Minor other ssudstone, mostly caved

A 60% Mudstone, as 693-O56&, sod. caved

8 40% Mudstone, as 693-0563, raod. caved

Minor other mudstone and pyrites

A 75% Mudstone, as 633-05SA, mod, caved

B 25% Mudstone, as 693-056B, mod, caved

M.Lnor other mudstone and pyrites

h 65% Mudstone, as 693-05€>&f mod. caved

B 35% MudstorÆ, as S93~Q56S, xsoå. caved

Minor other isudstone and pyrites

A 60% Mudstone, blocky, soft, non-calc. to v, \r7-5V?7/
s i , calc«, siod« caved, l ight to l ight
pl ivs yeilowish grey

B 40% Mudstone, blockyf soft, non-ca lc , 5X5/1 0.35
sod. caved, med., olive cprey
Minor caved •snudston.e. arid pyrites

A 65% Mudstone, ets 693~060å:, isod» caved
B 35% Mudstone, as 693^060B> jaod. caved

othé:t: xsiidstone and pyrites

5Y6/1-
5*7/1
SY4/1-
5YS/.t

5Y6/I-
5Y7/1
DY4I i —

5Y5/1

5Y6/1-
5Y7/1
5Y4/1-
5Y5/1

\r7_5v"7/'t

0.34, 0.3.3

0.35

0..29

0.4.7

0.24

0,55,0,54

tioris » 3r«nsc«0U5, sp
Lost Cifcuiation feærissi, raoderstaiy, <secasio.f»ai!Y; «SSghtiy, v

A 60% Mud s t o ne, a s 693-060A,, -nod:, caved
B 40% i^Iudstone, as 693~060B, mod» caved

Minor o t h e r mudstone and p y r i t e s

A 65% Mudstone, a s &9.3H360A» raod. caved
B 35% Mudstone, as 693-060B, mod. caved

Minor other mudstone and pyrites
atearecjs. Gut, dcsiotnisic. Fiijtfr*scsrseer.forst«i.f>if.efB, *

N7-5Y7/1
3 Y 5 / 1

N7-5Y7/1
5Y5/1

N7-5Y7/1
5X5/1

0.57
0,42

0.54,0.5
0<42

Q.51
0.35



693-064

593-O5S

693-066

3-068

69 3-069

693-070

693-071

693-0?2

693-073:

693-074

•691-075

Last Cifctiiati

TABLE 1
ORGANIC. CARBON RESULTS AND GROSS UTHQLGGiC DESCRIPTIONS

r ~ ~|
OEOCHBM

SAMPLE DEPTH GROSS LIT.HQ LOGIC

\ G S A

j Co Sou r

r "*
TOTAL .ORGANIC]

CARSON

•Wt. % of Rock;

1.930m

1940m

!9S0m

! 9:60m

1970m

1980m

2Q00KJ

2010m

2020m

2040m

3r«fisceou2, «tgs
M.-nsria:.

A 70% Muds tone, talocky, soft, to æoc?. hard, N?
s i , s a l e , mod, caved, l i g h t grey

B 30% Muds tone, biocky, soft, to mod. hard, 5Y5/1
non-caie, , mod, caved,, med. o l ive gxey
Minor other saudstone and pyrit.es

A 70% Mudstone, as 693-064Af æocL caved
S 30% Mudstone, as 693-064B, mod. caved

Minor other sudstone and p y r i t e s

a 80% Mudstone, as 693-064A, rood, caved
B 20% Muds tone, as 693-0643, mod., caved

Minor other Gladstone and py r i t e s

A 80% Mudstone, as 693-064&, mod- caved
B 20% Mudstone, as 693-064B, mod. to

abundantly caved
Minor other :nudstone and pyrit.es

A 7 3% MudstoiTe, as 593-064A, mod. to
abaadantly caved

B 25% Mudstcne, as 693-0643, abundantly
caved
Minor other .tnudstone and p y r i t e s

M7

A 80% Mxidstens; as 693-064A, abundantly N7

B 20% Mudstone, as 693-0S4S, uiostly caved 5^5/1
Minor other ssudstone and pyrites

1990)31 A 80% Muds tone., blacky, soft to mod, hard, K?7
si, caic», fficd, to abundantly caved,
light grey

20% .Mudstotie, blocky, soft to mod. hard, 5YS/1
non-calCi, mostly caved, sed. olive grey
Minor other mudstone and pyrites

:B

A 85% Mads to n«i, as 69,3 -070 A, sod» to
abundantly caved

15% Mudstoae, as 693-070B, mostly caved
Minor other siu

A 9S% Mudstone, as 693-G70A,. abundantly
caved

B S% Mudstone, as S33-Q70B, caved
Minor other mudstone

A 90% Mudstone, as 693--070åf abundantly'
caved

B 10% Mudstone., as 69.3-Q7SB, caved
Minor othsr mudstone

2030m A 95% Mudstons, blacky, soft, si, calc. to
noE5.~calcu , sao'i. to' •abundantly caved,
light to light, olive yellowish grey

B 5% Muds tone, as 693~070S,: caved
Minor other raud stone

H?

5Y5/1

N?

SYS/1

S7

SY5/1

A 95% .Mudst-one, as 693~G?4Af nsod< to
hdaxitly caved

aaisareous. C<Jt. «Jaiomitio. Fhjorsscsncs, foramirtifers,
siiv. siighrfv,

0,53

0,44,0,43

N7
5Y5/

N"?
5X'5/

H7
5Y5/

1

I

1

0,56
0,40

Q , 5 6

0,46

0.57,(
0,54

59

0,58

0,35

0.44

0 y 59

0,29

0.62

0.65,0.

N7-5Y7/1 0,57

SYS/1

M7-5Y7/1 0.S.3



i
S GEOGHEfi/l

SAMPLS

693-075

693-076

693-077

£93-078

693-079

693-08C

693-081

693-082

693-083

TASLE 1
ØRSÅrøC? CARBON RESULTS AND GROSS LSTMGLOGiC

693-084

633-085

693-085

693-087

OS-PTH GROSS UTHOtOGfC Dir

2040ra

2050JR

SYS/!

N7-SY7/1 0,63

2060m

3 5% Mudstone, biocky, soft to mod, hard,
non-calo., caved, sued, olive grey
Minor other mudstone

A 90% Mudstone, biocky, soft, si. caic, to
non-calc,, mod, to abundantly caved,
light to light olive yellowish grey

B 10% Mudstene, as 693-075B,. caved
Minor other mudstone - caved

A 90% Mudstone, biocky to platy, sent, si, N7-5Y7/1
calc, taod. to abundantly caved, light
to light olive yellowish grey

B 10% Mudstone, as 693-07SB, caved
Minor pyrites and other randstone

20 70s

2090m

2 i 00m

A 98% Mudstone, as 693-077A, mod» caved
Minor other mudstone i caved} and
pyrites

A 98% Mudstr.one, as 693-077A, mod- caved
Minor other jsudsfcone (caved) a ad
pyrites

Å '38% Muds tons, as S93-077A, mod. caved
Minor other nvydstone (• caved) and
pyrites

Å 98% Shaly sudstone, bloci^y to 3!:ibfissiie:f N6-5Y6/1
soft to mod, hard, v, si. calc, to nan™
calc-, iiod. caved, med. light to light
olive grey
Minor caved mu<3stone and siltstone

211033 A 98% Shaiy mxidstone, as 693-081A, mod,
caved.
Minor caved saudstxjne

2130m

2i40m

2.15Qm

2I60HI

.0.64,0:. 64

5YS/1

N7-5Y7/1 0,64.

N7-5Y7/1 0,64

N7-5Y7/1 0,51

M6-SY6/1 0.59,G.S6'

A 85% Mudstone, biocky to subfissile, soft H7 0.94
to taod. hard, v, si, calc. to non-cala,,
mod. caved, light grey

B. 15%: UM ~ cement
Minor other isradstons

A 98% Mudstoue, as 693~083A, mod. caved N7 0,89
Minor other mudstone
Minor LCM - cement

A 90% Mudstone.-». as 693-G83A, mod. caved M7 0,93
B .10% Chert, biocky, hard, pale yellowish 10YR7/2

brown to vary pale orange
Minor other mudstone

A 90%: silty siudstone,, biocky to subfissile, W7 0.94,-0,,94
so ft r :n.o,n-caXc,, mod, caved, light, grey

B 10% Chert, as 693-0858 10YR7/2
Minor other ntudstone and. sand

A 85% Siii:y mudstane, as 693-086A, mod, H7 0.90
caved

B 10% Ghert, as 693-085B Krml/2
Abbrevta?:<sru » afswacecsus, afgiliaceous, ca<csraoi;s, Ctit, defomstic, Fiiso^sscenea, tofaminife-a, fossiiiferous
Lost Circulation SVSsteriai, moderately, occasiofraiiy, siiyhtty. •



593-096

693-098

693-099

693-100

693-102

693-103

693-104

693-105

Abbreviations ™
Lost Circui.asior

TASLE 1
QRGA&iC CAHSON RESULTS AUD <3HOSS LJTHOLOSIC DESCRIPTIONS

22 5 Om

22 7 Om

228Om

2290m

2300m

2309m

GROSS UTHOLOGSC DSSCRiPTfON

G 3 A I TOT A t

Colour S CARBON

Gocfa 1 iWt, S oi Rock)

A 70% Shale, platy to thinly fissile, sl. NS-6
silty, xmå* hard, .oon-calc,, mod,
caved, cn»d< to ;ued, light gray

B 30% Silts tone, biocky, hard, doiosutic, 10YR7/2-
minor cavings, pale yellowish brown to 10Y3.8/2
very pale orange to very pale orange
Minor chert
Minor LCM

A 75% Shals, as 693-Q96A» mod» caved
B 25% Oolossitic silt stone, blocky, hard,

pale yellowish brown fco very pals
orange to very pale orange
Minor chert
Minor LCK

A 70% Shale» as 69 3-096A, Tnod. caved
S 30% Dolomiti:; sxitstone, as 693-097B,

minor cavings
Minor chart, minor LCM

r̂  60% Shalef platy, ;aod. hard, non-calc-,
irod. caved, ned, to nied. light grey

3 25% Doioiait.ic sxltstoaef as 693-097B

C 15% LCM Lxcrnxte

A 65% Shale, as 693-099A, mod. caved
H 25% Doloniitic siltstone, as 693-097B

C 10% LCM - lignite

A 75-? Mudstone, blocky, soft, v. si. calc,
to non-calc, minor cwings, light
grey

S 15% Doioisritic siltstone, as 693-097B:

C 10% LCM - lignite

A 85% Mudstone, as 693-10lå,, rairior cavings
B 10% Doiosiitic silfestor.e, as 633-C97B

C 5% LCM - lignite
Minor shale (caved)

M7

1QYR7/2-
10YR8/2

N7
10YR7/2-
10YR8/2

2318E & 75% Mudstone,. as 693-1Q1A, minor cavings H7
3 15% Shale, platy bo subfissile., soft N6-7

to iSiod, hardf non~caie.f mod. cavedt
nied. light to light grey

C 5% Do load tie siltstone, as 693-097B, mod. I0YR7/2--
caved 10YR8/2

D: 5% LCM - lignite

23.27ns & 50% Mudstone, as 693~10iAr minor cavings N7
B 25% Shale, as 693-103B, mod, caved K6-7
C 25% yCiM ™ lignite

Minor siitstone

2336ra A 45% Shale, as 693-103B, mod- caved
B 35% Mudstone, -as 693~I:Q1A, minor cav ings

sr«nac9oasr sfgjtiacsous, «aksrsoijs,•Cut. ftaiomitic./PS.uorg&cencg, fdram'irsifera. fossiiifswas
MstSfis!, roodarattHy, ofccssiofattY, siightiy, very

H6-7

,91

N5-6
10YR7
10 Y'AB

/ A-

n
0..97
1. IS

N5-6
!0Y37/2~
10YR8/2

NS-6

10YR7/2~
1DYR8/2

N5-6
10YR7/2-
1QV-R8/2

0.95,0.95
0.. 68

0,98

0,73

0.92
1.05,0,98

0.73

0,67

0,54
0,73

0,66
0.77

0.80



i G£OCHHM

•SAMPLE

NUMBER

693-037

693-088

693-Q89

693-090

693-091

693-032

693-093

693-094

693-095

TASLE i
ORGANIC CARBON RESULTS AMD GROSS UTHGLQGiC

2160m

2170m

2180m

2220m

,230m

GROSS tiTHOLOGiCOES

G S A TOTAL ORGANiC

GoiCMt j CARBON

Gode iVVt. % of Rock)

C 5% LCM - lignite
Xinor other nradst:.one

A 55% Siiuy mudstone, biocky to sabfissil®,
soft, non-caic, mod» caved, light
grey

B 25% LCM - lignite, brick, plascic
C 20% SiXtstone, biocky, soft, to mod. hard,

doioffiitic, light olive yellowish grey

Pi: 65% Silty mudstorie, as 693-088A, mod.
caved

B 20% LCM - lignite, brick, plastic
C 15% Chert, biocky, hard, pale yellowish

brown to very pale orange
Minor siltstone, sand and oil stained
sands tone.

N7

5Y6./2

10YR7/2

2190m A 55% Silty mudstons, as 693™088Af taod.
caved
LCM - lignite, coal and brick
Chert, as 693-089C
Minor sLitstor*e and sand

B 25%
C 2Q% "7 / ̂

220053 A 50% Silty sudstone, as 693-088&, mod.
caved

B: 25% LCM - lignite and brick
C 25% Chert, as 693-089C

Minor other mudstone (caved) and
siitstone

2210m A 60% Shale, platy to thinly fissile, si.
silty, mod. hard, non-calc, sod.
caved, sed. to med» light grey

B 20% Chert, as 693-089C
G 15% Siitstone, biocky, hard, dcdos&itic,

pale yellowish brown to very pals
orange to very pale orange
LCM -• lignite and brick

10YR7/2

KfS-6

10YH7/2
1QYR7/2"
10YR8/2

D 5%

A 65%
B 20%

a 5%

A. 70%
B 30%

A. 55%
S 35%

Shal«, as 693-092A, mod, caved
Siitstone, as 69 3-092C, minor cavings

Chert, as 693-089C
LCM. - lignite and plastic
M i nor xtiud s co n e

Shale, as 693-092A, inod. caved
Siltstone, as 693-092C, minor cavings

Minor chert and mudstene
Minor LCM ~ lignite

Shale, as 693-092A, mod, caved
Siltstone, as 693-Q92C, minor cavings

Minor chert and mudstone
Minor LCM ~ iianite

10YR7/2-
I0YRØ/2

IM5-6:
10'/R7/2-
10YRS/2

14

1.30

0,91

N5-6
10YR7/2-
I0YR8/2
10YR7/2

0.37
00

1,0 5
0,90

1.00
0^83,0.85

Abbreviations » srsmsceous, arsiiisesous, «3Ses:«ous, Cut, dofornitic, ^(•uoresscence,
Lost•Circui'ation Matsriaf, m»rferateiv',•occasionaiSy, slightiv. verv



TABLE 1.

ORGANIC €ARBOM RESULTS AJMJD GROSS UTHGLØSIC DESCRIPTIONS

GROSS LJTHOLOQ1C QESCFtiPTiON

693-105

693-106

693-107

693-108

693-109

693-110

693-11 i

S9.3~.112

•693-113

693-U 4

2345m

2354m

2363m

2372s»

239033

2399H1

2408m

2417m

C 20% LC-M ~ lignite
Minor siltstone

$ 55% shale, platy to subfissile, soft to
mod, hard, nen~:calc, sod. caved,
light to light gray

B 25% LCM ~ lignite
C 20% M-udstons, biocky, soft, v. si. caic.

to non-cale«, rainor cavlngs, light
grey
Minor s i l t s tone:

A 60% Shale, platy to thinly fissile., sott
to mod, hard, non-calc? mod, .caved,
med, light to l ight grey

3 20% Mudstons, blocky, soft, non-caicu to
v. s i . calc . , xsocL cav-ed? l ight grey

C 20% LCI4 - l ignite
Minor siltstone

A 65% Shale, as 693-107A, aod. cav&d
B 25% Mudstone, as 693-1.07E, sod. qaved
C 10% LCM - licmita

Minor siitstone

A 65% Mudstonef .blocky, sod. hardf v, si.
.caic to r;on-ealc, mod, caved, sued»
light to light grey

B 25% Shale, as 693-1O7A, mixior cavings
C 10% LCM - lignite

Minor siitstone

A 55% Mods tone, as 693~-109Å, mod, caved
8 30% Shale, as 693-1Q7&, mod» caved
C 15% LCM - lignite:

A 45%, MudstonSf as 693-109A, rsod, caved
B 4Q% S h a l e , as 693~107Af niod. cavsd
C 15% LCM - l i g n i t e

A 40% Mndstone, as 693-109A, nscd. caved
B 30% Sha le , a:s 6:93~10?A/ mod. caved
C 30% LCM - ce5xertt and l i g n i t e

G S A

Colour

TOTAL ORGANIC

CARBON
• • •• i

Cods | iWt. % of RCCKS I

| J

H6

H7

N6-7

N6-7

N6-7

N6-7
N6.-7

å 93% Shale,, p l a t y t o e-ub£issi le f sod , hard., N5-S
n o n - c a l c - to v« s i , c a l c , ssod. caved,
rued, to med, l i g h t grey

3 5% Mudstone, a s 693-I09A, jsod. caved N6~7
Minor LCM - lignite
Minor pyrites

A 65% Shale, as 633-113Å, mod, caved NS-6
B 15% Mudstone, blacky, soft to mod, hard, NS

non-ealc to v, sl, calc, minor
cavingSf med- g.tey

C 10% Mudstone, talocky, soft, v, si, caic, 1OR5./2
minor: cavingsf pale greyish red

D 10% LCM - lignite

0,59

0.59

,64

0.82

63
76,0., 76

62

0.82
0,77

0,95,0.94
0.65

0.67
0,64

0,60

0.65,0,67
0.. 77

..35

Abbreviations^ sranaesoiis, argifiacsous. eaicafsous, Sus., ipiomit-c; FSuorascence, foraminifara,
LostCiffiuJafion Materisi, morielr3te!V,oce3S(onal!y,. s!isntiv,.ve.ry



GEOGHHM

SAMPLE

NUMBER

693-115

593-116

693-H7

693-118

693-1.19

693-120

693-121

TABU 1
ORGANIC CARSON RESULTS Ai^D GROSS UTHOI.QGIC

DEPTH

2426a

2435m

2453m

2483a

2492m

2504m

G-RO S3 U T NO LOG! C 06SCm PT fON

GSA

CotGlif

Code

rOTAL

CARSON

iWt. % at Rook!

_JL

A 55% .Mudstoxie, folccky, soft., v. si» calc • , 1GRS/2
•nod, caved, pale greyish red

3 35% Shale, platy to subfissi ie, mod, hard, N5-6
non-ealc» to v. s i . c a l c , sod. caved,
med. to med. light grey

C 10% LCM - lignite
Minor other mudstoae, Minor drilling mud

A 55% Sand, unconsoliåated, fine-isediisa N9--5YRS/2
•grained, subangular to subrounded,
fairly well sorted, clear, white to
pale greyish orange pink

8 20% Shale, subfissiie to platy, isod. N5-6
"hard, aon-calc, mod. to abundantly
caved,- med. to sed. light grey

C 1.5% Shaly æudsrone, blocky, mod. hard, 5H4./2
non~caic , mod, caved, greyish red

D 10% LCM ~ lignite and paint
Minor taudstone and lime suds tone

A 55% Shale, as 693-116B, mod. to abundantly N5-6
caved

B 25% LOS - lignite and paint
M9-5YR8/2
5R4/2

caved
Minor other mudstons

C 15% Sand, as 693-.tl.6A
D 5% Shaly mudstone, as S93-11SC, mostly

A £0% Shale, as 693-116B, rood, caved
B 30% Sand, unconsolidated, fine-mediuis

grained, subrounded to subangui&r,
fairly well sorted, clear., white

C 5% Shaly Kn.idsto.oe, as 69J-116C, mostly
caved

D 5% LCM ••• lignite
Minor other saudstone

A 53% Shale, as 693-116.8, mod. caved
B 20% Sand, as 693-i ISB
C 15s LCM - lignite
D 10% Shaly audstone, as 693-116Cf mod. to

abundantly cav«d
.Mod. to abundantly caved

5R4/2

M9

5R4/2

A 50% Shale, platy to subiiissiie, mod» hard, N6V?
non-calc, mod. to abundantly caved,
med, light to light, grey

8 25% Sand, as S93-118B N9
C 15% Silty ffiudstone, blocky., soft,, non- 5E.3/2

calc, sod- cavedf dark greyish red
D 10% LCM - lignite

Minor other mudstone

A 60% Shale, as 693-12G&, .abundantly caved N6-?
B 25% Siity mudstone, as 693-120C, rood,

caved
C 15% LCM - lignite and brick

Minor sand and other mudstone

soiis, argiiiaosous, eaicsrswus, Ci>t. doiomitic, Fiuofescancs, foræmioifsra,
Lost CireulBtiou Matsriai, møsseras.ah', occ3siona(;y, siightiy, very

5R3/2

0-23

0.62

0.81

0,17,0.16

0..66

,80

U < / 1

0.69

0,22 ,0 .23

0,16



TABLE 1
CARBON RESULTS A?>JD GROSS UYHQU3GIC

GEOCH£:V!

SAMPLfc

NUMBSR

DEPTH 3ROSS LfTHOLOdC'DESGRiPTiON

G S A

Colour

TOTAL ORGANIC

CARBON

Cgcie I £Wt, % of Hock?

693-123

693-124

2522m

253 iia

593-122 251JJ2 A 45% Shale, piaty to subfissiie, mod» hard, N6-7 0,67
.non-calc.,, sod. caved, med, light to
light:, grey

B 35% Sand,, unconsolidated, fi.oe grained, N9
subrounded to siafoanguiar, well sorted,
clear, white

C 20% Silty raudstone, biocky, soft, ngn- SR3/2 0.25
calc, mod. caved, dark greyish red
Minor LCM - lignite

65% Shale, as 693-122A, mod, caved KF6-? 0.72,0,72
20% Sand, as 693-I22B N9
15% Silty mudscone, as 693-122C, mod. 5R3/2 0.2Q

caved
Minor LCM ••• lignite

85% Sand, as 693-122B N9
10% Silty mudstone, as 693-122C, mod, 5R3/2 0.21

caved
5% Shale, as 693--122A, sod. caved N6-7 0,89

Minor other mudstone
LCM - lignite

693-125 2540m A 65% Sand, as 693-122S N9
B 20% Shale, thinly fissile to sabfissiie, K6 0-89,0.88

mod- hard, v. si, calc. to non-c.slc,
sjod. caved, med. light grey

C 15% Shaly aradstone, si, silty, biocky to 5YR4/2 0,22
subfias.lle, caod. hard, si. calc, mod.
caved, pale greyish forowrs
Minor LCM ~ lignite

693-126 2549m A 60% Shale, as 693-125B, mod, caved. M6 0.71
3 25% Shaly mudstone, as 693-125C, mod, 5YR4/2 0,22

caved
C 15% Sand, as 633-1228 N9

Minor LCM - lignite

693-127 2570a A 60% S'bale, piaty to thinly fissile, soft K6 0,68
to mod, hard, brittle, non-calc., sig.
caved, ised. light grey

B 30% Shaly mudstone, biocky to subfissUe, 5YR4/2 0,2?
si» silty, soft, non-calc. f xaod» caved,
pale greyish brown

C 10% Sand, unconsoiidsted, fine grained, N9
suhrounded to subanguiar, fairly well
sorted? clear, white
LGM - lignite and paint

633-128 2S79æ A 55% Shale,"thinly fissile to piaty, soft K5 0,65
to mod. hard, non-c&lc,, mod- caved,
med. grey

B 30% Shaly mudstone, as 693-127B, mod, 5YR4/2 0.22f0<22
caved

C 15% Sand, as 693-127C N9
Minor other shale
LCM - lignite and paint

Abbreviations is. Cut, doi
ocaasiongiiv, stlgn't!vf>

nce,.f<jfSH»inif8.ra,



GEOCHEM

NUMBER

6:93-129

693-132

69:3-133

693-1.34

693-135

693-136

•Abbreviations
Las'. CifcuiatiO

2588m.

2606m

2633m

265I?R

TA8LS1
RESULTS AND GROSS UTHOLOSSC D&SCfUPTlGNS

SBOSS UTHOLOOiC DESCRIPTION

A 35% Shale, platy to trsirdy f issi le , saft JJ6
to æod. hard, non-calc, sig» caved,
med, light grey

B 35% Shaly mudstone, biocky to subfissiie, 5YR4/2
si, silty, soft, non-calc», mod.
caved, pale grsyish brown

C 15% Sand, uBconsoiidated, fine grained, U9
subroundad to subanguiar, fairly well
sorted-, clear, white
Minor other shale
LO1 ~ lignite and paint

A 60% Shale., as 693-129Ar sig. caved
B 35% Shaly j»udstonef as 693-129B, mod,

caved
C 5% Sand, as G93-I29C

Minor other shale
LCK - paint and. lignite

A 85% Shale, thinly fissile to platy, soft K6
to mod. hard, brittle, non-caic, sig»
caved, mad, light grey

B 10% Shaiy mudstone, blocky to subfissile, 5R4/2
sl> silty, soft to Kiod, hard, si. calo.
to ncm-calc.f mod. caved, pale greyish
brown

C 5% Sand, unconsolidated, i:.i.ne grained, N9
subrounded to sub&ngular, well sorted,
clear, white
Minor other shale
Minor I,CM

A 55% Shale, piaty to thinly fissile, soft M4-S
to mod. hard, v. si. caic, abundantly
caved, sed, dark to med. grey

B 40% Sand, UKCOJISO!idatad, fine grained, N9
subrounded to siobangular, well sorted,
clear, white

C 5% Shaiy tauds'tone, as 693-13X3, abundant- 5R4/2
ly caved.
Minor other shale. Minor LCM

A 9S% Sandf as 693-132B
3 5% Shale, as 693-132A, mostly caved

Minor siltstone. Minor mica

N9
M4~5

0,68

5YR4

U9

/2
Q, ?s

20,. 0.» 20

0.64

0,54

A 90% Sand, unconsai i dated, f ine-med i.virs 3.YR7/4-H9
grainedf subrounded, well sorted, clear,
light brown moderate orange pink to
white

B 10% Shale, as 693-132A, caved
Minor silts tone ~ caved. Minor iaica

2660m

2669m.

: arenaceous, srssitiacecsus, caaScafeojj?. Cut, doiortitic. PiiiOrsscencs, focsmiO^ers, i
i Maiefiéi, modsrstfiiy, occasionally. sJsgMt!1', wsry

A 98% Sand, as 693-134.A
Minor caved shale and siitstone

A 98% Sand, as 693-134&
Minor caved shale and siltstone

5ZR7/4-K9

5YR7/4-M9



GEOGHEM

SAMPLE

NUMBER

693-13?

693-138

693-139

6:93-140

693-14!

633-142

693-143

693-1 At.

693-145

693-146

Aeb*eviat:ens -
Lost Circiiisticn

ORGANIC CARBON RESULTS AMD GROSS UTHOLOCHe DESCRIPTIONS

GROSS UTHGLOGIC DESCRIPTION

267Sm

269.6m.

2714s

2723S5

2?32E

2741m

2759m

A 90% Sand; unccxisoiidated, fins-medium
grained, subroanded, well sorted,
clearf light brown moderate orange
pink to white

B 10% Siltstone, biocfcy, soft, iron-calc»,
mostly caved, pale greyish brown
Minor caved shale

A 98% Sand, unconsoiidated, fine grained,
sxubrouxided, well sorted, clear, white
Minor caved shale and ssiitsfcone

A 98% Sand, as 69 3-138A
Minor caved shale and siitstone

A 7 5% Sand, as 693-13S&
S 20% Shaly mudstor,e, si, silty, platy to

subfissils, soft to isc-d. hard, non-
calc, Brød, caved, greyish brown

C 5% Shale, sufoiissile, mod. hard, s.1.
calc, mod. to abundantly caved, med..
light grey
Minor other shale

å 80% Sand, as S93-133A
S .15% Shaly mudstone, as 693-1408, mod.

caved
C 5% Shaief as 693-L40C, caved

Minor sandstone

å 85% Sand, as 693-138A
3 15% Shaly ©udstone, as 693--14GB, mod.

SYR7/4-K9

5YR4/2

N9
5YR3/2

N9
5YR3/2

N9
5YR3/

Minor shale and sandstone

å 85% Sand f unconsolidated, fine-msdiujs N9
grained, sutorounded,, well sorted, clear,
white

B 10% Sandstone,, blacky, fine-medium grained, N9
calc. matrix, white

C 5% Shaly tsradstone, as 693-1403, caved SYR3/2
Minor caved shale

A 85% Sand, as 693-143A N 9
B 15% Shaly studstone, si. silty, piaty to 5YR4/2

sufifissile, soft to atod. hard, v. si,
eaic*, mostly cavedf pale greyish brown
Minor caved shale and sandstone

0, 19

.16

0, 47

QA9

0,18

A 85% Sand, as 693-143A N9
B 10% Shaly mudstone, as 693-144B, siod. 5YR4/2 CkLS

caved
C 5% Shaly rsmdstone, subf i s s i i e , mod» hard, H6 0,36

v. s i . c a l c . , mostly caved, med.
l i gh t grey
Minor sandstone

å 80% Sand, as 693-143A N9

B 20% Shaiy mudstonsr as 693-144B, mostly 5YR4/2 0,17,0.19

caved MiEJOr_,sandstone and other, mudstone
;af;sot;s. af<j!!!i3CS0LiS. csic^reoos.. Cut, eSotem^ic, Ftucirascenca, ffjrsmifufftra, msSc^erou?

iterisi. srtode^ately. occasinaaiiy, sSightty. vary



SAMPL

NUMBER

693-14?

693-I4S

693-149

693-150

693-151

693-152:

.693-153

693-154

1

•ORGANIC CARBON RESULTS AND GROSS LiTHOLOGSG DESCRIPTIONS

5EPTH

2786JS

2?9Sm

281 OK

2819m

2823

2S3?3

2846m

GROSS LiTBOCOGiC DESCRIPTION.

TOTAL ORGANIC

CARBON

!Wt. %ai Ruck!

2777s Å 90% Sand, unccnso.i.idated, fine grained.,
subrounded, well sorted, clear, whi

8 10% Sandstone, blacky,, fine graxned,
subrounded, non-calc, xsatrix, very
light grey
Minor laudstone - caved

N9

N8

A 65% Sandf as 693-147A H9
B 15% Shale, thinly fissile to subfissiia, >16

soft r,o mad. hard, nan~calc«, siod.
caved, med. light grey

C 10% Shale, si. silty, platy to subfissile, 5YR4/2
soft to mod. hard, v> si. calc, minor
cavings, pals- greyish, brown

0 10% Sandstone, as 693-14?B MS
Minor other shale

A 75% Sand, a s 693-147& 149
B 10% Shale, as 693-148B, caod. caved
C 10% Sand, as 693-147B
D 5% Shale, as 693-14SC, mostly caved

'A 85% Caic. s i i t s tone , bioci-iy, soft, minor
cavings, very l ight grey

B 15% Shale, thxnly i:issi3.e to piaty, soft
to mod. hard, non-cale, , raod, caved,
•sed. grey
Minor other shale and sand

caved
B 20% Shale, as S93--150B, mod. cavsd

Minor other shais (caved) and sand

A 65% Calc. siltscons, as 693-150A, mod.
caved

B 25% Shale, as 693--1 SOB, •••od. caved
C 10% Sand, unconsoiidated, clear f fine

grained, sxiforovmded, well sorted,
whits
Minor other shale

A 45% Shale, thinly fissile, to platy, mod, NS
hard, brittle, non-calc, mod. caved,
med. gray

3 35% Calc. siitstone, biocfcy, soft, mod. H8
caved., very light grey

C 10% Shale, platy to sxibfissile, si, siity, 5YR5/1
soft to mod. hard, non-caic», minor
cavings f ;sed. brownish grey

D 10% S>zndf as 693-152C
M i n o r LCM - m e t a l

N8

MS

KS

:K9

Li f Circjlatior

A 35% Calc. sxitstone, ;is 693-153B, mod.
caved

B 10% Shale, as 693-1S3Af sig, caved
C 5% Sand» as &93-153D

Minor other shale
viror tCM

ftiodet tev o c v s c ^ K SSgn'v f v

H9

0.51

0. 20

K6
M8
5YR4/2

N8

0,

0 ,

0 .

39

15,0,i

S?

0,13

0,61

0 . 1 7 , 0 % i <•

0 , 7 5

0.57

0.12

0.43

0,60



\ GEOCMEM

693-155

693-156

693-iS?

693-158

693-160

693-161

69:

693-163

693-164

TA8LS 1
ORGANIC CARBON RESULTS AND GROSS LMHOLQ<^C

DE^TB

2355ns

2864m

.288233.

2 8 9 1 B ;

2900m

2909m

2918KS

2927:m

2936m

GROSS UTHOLOGiCDESCRIPTION

TOTAL 03GANI

CARSON

•Vift. % ni R

A 85% Calg. siltsfcone, blocfcy,r soft, mod.
cayed, very light grey

B 15% Shale, thinly fissile to piaty, 3sod.
hardf brittle, non-cctlc.,, sig* caved.,
med, grey
Minor sand and other shaia

A 90% Liases to ne-f hlocky, soft, silty in
part, minor cayings, light brownish
pinkish to pinkish grey

B 10% Shale, as 693~-15SB, sig, cave.d
Minor other shale

A 90% Limestone, as ainor cavings

B 10% Shale, chiniy fissile to platy., rod,
hard,, br.ifct.le, iion-calc, nsod, caved,
n̂ ecl. to taed. olive grey
Minor other shale
Minor LCM

A 95% Limestone, as 693-156A, minor cavings

B 5% Shale, as 6SV3-157B, mostly caved
Minor LCM

Me

MS

SYR?/I™
5YRS/1

H5

5YR7/1-
5YR8/1
K5-5Y5/

98% Li é^ as 69.3-156A,: airier cavings

Minor shale. Miner LCM:

,& 96% Liaestone, a;s 693-156A, minor cavi:ngs

•Minor shale. Minor ECM

A 65% Sand, anconsolidatsd,< fine to medium
grained, subangaiar to su.brounded;
poorly sorted,, clear, white

B 35% Limestone, as 693-1S6&, minor cavings

Minor caved shale

SYR7/1-
5YRS/I

SYR7/1-
5YR8/I

5YS7/1
5YRB/1

A 95% Limestonef blocfcy, soft, si, siity in 5YSS/1
part, minor cavings, pinkish grey

3 5% Shale, piaty, soft to mod. hard,, non~ N S - S Y S

calc, caved?, med. to aed. olive grey
Minor sand. Minor LCM

A 90% Sandf anconsoiid,atedf fine grained, N9
st!.brounded Co subanguiar, we.LL sorted,
clear, white

S 5% Limestone, as 693-162A, minor cavings 5YRS/1
C 5% LCM - cement and metal

Minor caved shale

A 65% Sand,- as 693-163A
B 25% Limestone, as 693-162A, minor cavings
C 10% LCK ••• cement and metal

Minor limestone and caved shale

693-165 2345æ A 45% Sand, as 693-163A

Aboreviafions •••• arsmacsows. afgii!sceous. eaiesrstsus,. Cut, doiamitic, Fiuorascsncs,
Lost Circulation Matgrsal, rrtoeiera'eiv, osrasionsiiy, sS'ghtty, yery

nifera. fossilifsrøt:s

0.56

0.16

P.60,0,63

0.3.5

•0., 5 4

5Y.R8/1
N5-5Y5/1 G. 5.3

.16,0

0.16

0.16

0,17

5YH8/1 0 . 2 4 , 0 , 2 2



GSOCHEM

SAMPLS-

NUMBER

693-165

693-166

693-167

693-168.

693-169

693-170

693-171

633-172

693-17

693-174

TABLE 1
RESULTS AUD GROSS LITHOLGGIC DgSCBIPJiONS.

DEPTH GROSS UTHOLQGIC Dssc

G S A

Colour

Cods

TOTAL ORGANIC

CARSON

(Wt. %'.of Piock

294 Sis

2954m

2963m

2981m

299Qia

2999m

3008a

301.7m

IYR8/1

K4-5

B 40% Liiaestoae, folocJcy, soft, si. silty in
part, minor cavings, pinkish grey

C 10% LCM •• cssienr. and drilling mud
D 5% Shais, platy, brittle, non-caic, M4-5

mostly caved, nied. dark to ms&» grey
Minor other shale

& 55% Sand, unconsoiidated, fine-medium M9
grained, surrounded to subangialar, well
sorted, clear, white

B 40% Limestone, blacky, soft, minor cavings 5YR8/1
pinkish grey

C 5% Shale, as 693~l65r>, caved
Minor LCM

A 90% Sand, as 633-166& N9
3 10% LCM - ceraent

Minor limestone and shale

A 80% Sand, as 693-166A M9
B 20% LCM ~ cement/drilling mud and metal

Minor 1imestone and shale

A 65% Sandf as S93-166A NS
B 35% LCM - cement

Minor limestone and shais

h 80% Sand, unconsoildated, £Lne-raediuxa H9
grained, ^ubrouuded to suhangular,
fairly well sortsd? clear, white

B 10% Limestone, blocky, soft, minor cavings,5YRB/1
pinkish grey

C 5% LCM » cement and metal
D S% Shale, platy, snod. hard, non-calc,

caved?,- sed. grey
N

A 75% Sand, as 693-17OA
S 15% Limestone, as 693-170S
C 5% Shale, pisty, mod. hard, brittle,

mod. to abundantly caved,, ŝ ed, grey
D 5% LCM - cement

K9
SYR8/1
N5

A 90% Sand, unconsolidated, fine to saec
grained, subrounded to subanguiar,
fairly well sorted, clear,, white

B 5% Shale, s'ubfissile to platy, mod. hard, N5
non-calc, sig. caved, med. grev

C 5% LCM - cejaent
Minor limestone and ævsporite

A 65% Sand, as 693-172A H9
B 20% Shals, as 693-172B, sig, caved N5
C 15% LCM - lignite and cement

Minor evaporite and

3026m ft 65% Sand, as 693™1''2A N9
and lig.«ita

Abbreviation'
LOS' Cl'cuisf

B 20% LCK -
C 15% Shale, as 693-172B, sig- caved

Minor evaporite amd lunestone

arenaceous, argiiia'-'ao^s. caicsrsous. Cut. cisiaiTiitic, Ruorescenes, fcamini'ers, fass
•giy, oscasiansliy, siiij.^Tiy, very

Q.18

0,19

0.18
0.67,0,67

0,50

0.67

G.60



SAMPLE

693-175

693-176

693-177

693-178

693-179

693-18C

593-181

693-182

693-183

693-184

Abbreviations
Lost Ci

TABLE 1
ORGANIC CARBON RESULTS AND GROSS UTHØLOGrC DS

OEPTH

303 Sffi

3044SB

3053m

3062m

3 OS Ora

3089[i!

3098m

3107m

GROSS. UTMOLOGtC

G 3 A |TOTAL ORGANIC

Coicur 1 CARSON

CJode ;Vv';. % of Rock)

A 65% Sand, unconsoliclatsa, fins grained,
sxibrouiKied. to subangular, well sorted,
clear, white

8 25% LCH ••• cement and lignites
C 10% Shale, piaty, mod. hard, non-caic. ,

sig,: caved, saed.

N3

?v 65% Sand,- as 693-175A
B 25% LCM - cement and lignite
C 10% Shale, as 693-175C, slop, caved

.A 40% LCM - cement
B 40% Sand, uncoxisolidated, fine grained;

gubrciiinded to subangular, white
C 20% Shale,, platy to siibflssile, soft to

mod. hard, non-calc., mostly caved,
sued. grey
Minor siltstons and other shale

å 75% S&nå, as b93~I77B
B i S% LCM - cement and sset.a.1
C 10% Shale, as S93-177C, •aostly caved

other shals

A 60% Sand, as S93-i7?B
S 20% LCM - .cement and metal
C 20% Shale, as 693~l?7Cf mostly caved

Minor sandstone and other shale

A 50% LCK »• cement
B 35% Sand, as 6@3-i77B
G 15% Shale, as 693-177C, •mostly caved

Minor siltstone

•N9

NS

N9

N9

N9
N5

A 55% LCM - cement
3 25% Sand,- unc on so i ida ted, fine grained, N9

subroundéd to s'«banĝ Iar., clear, white
C 2.0% Shale, platy to thinly fissile, MS

brittle, non-caic, mod. to abundantly
caved, med. grey
Minor siltstone

A 50% LCM - cessent
B 30% Sand, as 693-18IB W9
C 20% Shale, as 693-181C, mostly aaved N5

Minor siltstone and other shale

A 60% Sandstone, mostly unqorisoiidat^d, N8~9
y, fine grained, Eion~qg.Xc Biatrix,,
very light grey to white

B 20% LCM ~ ceiaent,
C 20% Shale, thinly fissile to plat;y? M5

birttle, non~caic, mod, to abundantly
caved, med» grey
Minor .siltstone

& 55% Sandstone, as 693-183A .N8~9
B 30% Shale , as 693-183C» mod. to abundantly N5

caved

a, f«sssiiiferous

3116m

MS, Gut:, fioiomitic, Fluorescence,
r, Material;, moderatsly, tsecssionaily, siightiy, very

.0.53

0,5.6., G.. 59

0.52

0,52

0. :

0.54,0.52

0.S0

0.65

0,61



TASLE 1

693-184

693-185

693-186

693-187

S93-188

693-189

693-190

693-191

693-192

Abbreviations
Lost Cireuiati:

ORGANIC LITHOLOGi:eD£SCRiPT?ONS

GROSS UTHGLOQiC D.£SCR(PT!ON

TO:AL ORGANIC

CARBON

(Wt,% of Rock}

31.16m C 15% LCM - cement
Minor s i i t s t o n e

3125m A 55% Sandstone, mostly unoonsolidated,
v, fine grained, non-caic. n>atrix,
very light grey to vchite

B 25% Shale, thinly fissile to platy,
brittle, non-caic, mod, to abundantly
caved, msd> grey

C 20% LCM - cement
Minor siltstone and other shale

3134na A 75% Sand, uneonsolidated, Sins grained,
subangular, clear, white

3 15% Shale, platy, mod, hard, brittle,
aon-calc,, sig, caved, med. grey

C 10% LCM - cement and fibre
Minor siitstone and other shale

3143m A 60% Sand, as 693-186A
S 15% Shale, as 693-186B, sig. caved
C 15% Mudstorse, biocfcy, soft, non-ca lc ,

pale brown
D 10% LCM - cement and fibre

Minor siltstone

31S2& A 70* Sand, as 693-186A
B 15% Shale, .as 693-186B, sig, caved
C 10% LCM. - cement and fibre
D 5% Mudstone, as 693-1S7C

Minor siltstone

3161;© A 75% Sand, fine grained, subanguiar to
subrounded, clear, white to moderate
orange pink

B 15% Shale, platy to subfissile, brittle,
no«.~ealc, tnostly caved, røed. g:»:ey

C .10% LCM - cesasnt
Minor siltstone

3.1?0ni A 75% Sand, as 693-1S9A
B 15% Shale, as 693-1898, mostly caved
C 10% LCM ~ cesaent

Minor siltstone and tnudstone

317953a A 70% Sand, unconsoiidatsd, fine-grained.,
subangular, fairly well sorted, whits
to moderate orange pink

B 20% LCM - cement
C 10% Shale, siibfisssile, saod. hard, non-

calc.e minor to sig. cavings, med» te
raed. olive grey
Minor s.iitstone

3206JT* A 80% Sand, unconsolidated, fine grained,
sub-angular, well sorted, nsoderate
drarsge pink

B 15% Shale, as 693-I91C, sig, caved
C 5% LCM ~ dr i l l ing taud and cexaenfc

< argiiiacsous. cafcsareous. Cut, doiofrtitic, fiuarescsnce, fofarotnifsrs, fossiliferoos
ai. nwsderatsiv. ©cæasicsnsilv, siightiv. very

•N8-9

•N5

NS

5YBS/2

.57 ,0 .62

NS
5YR5/2

Q. 56
23

0 •, 6?

N5

N9-5YR8/4
NS

N9-5YR8/4

N5-.5Y5/1 Q>34

5YRS/4

NS-5YS/1 0-4,8

0.53,0.58



633-193

693-194

693-196

693-197

693-198

693-199

693-200

TASLE 1
CARBOtø RESULTS AND GROSS UTHOLOGJCDESCmPTiONS

GROSS UTHOL0G1C DESCBiPTiON

321SS5

3224m

3233ta

3269m

3277m

\ 90% Sand,, unconsolidated, f ine grained,
subancpjJLar, well sorted, moderate
orange pink

3 .10% Shale, sub f i s s i l e , mod. hard, non-
c a l c , , s ig , caved, med., to med, a l ive
grey
Minor other shale and siitst-one
Minor LCM

A 90% Sand, as 693-193A
B .10% Shale, as 693-193B, sig. caved

Minor dolomite and other shale
Kinor LCM

A 85% Sand, as 693-193A
B 15% Shale, as 693-1933f sig. caved

Minor dolomite and other shale
Minor hCM

5YR8/4

N5-5YS

5YR8/4

N5-5Y5/1

5YS8/4

SYR8/4-N3'A 35% Sand, unconsolidated, fine grained,
subangular, moderate oranqe pink
;:.o white

B 30% Shale, platy to subfissila, rood, hard, N5~5Y5/.l
non-calc,, sig, caved, tsed. to med,
olive grey

C 25% hCrt - metal,- fibre, paint and cement
D i0% Shale, piaty to subfissile, mod, bard, SYR4/2

non-caic, minor cavings, pale greyish
brown
Minor siltstons

A 45% Sand, as 693-196A
B 25% Shais, as 693-1963, sig, caved
C 15% LCM ~ sne tal, fibre and paint
D 1S% Siity shale, biocky to subfissile,.

xaod. hard, non-calc, minor cravings,
pale greyish brown
Minor siltsbona

5YR4/2

5YR7/4-N9A 95% Sand, unconsolidatecl, fine grained,,
light brown moderata orange pink to

white-
B S% Shale, piaty to subfissile, mod. hard, H5~555/1.

non-caic,, sig- caved, med- to med,
olive grey
Minor siitstone. Minor LCM

0.33

CU59,0,61

0,69

5YR8/4-N9
N5-SY5/1 0,

0.1B.

0.52

A 95% Sand, as 693-138A
B 5% Shale., as 693-198B, sig, caved

Minor siitstone and limestone.
Minor LCM

A 95% Sand, as 693-198A
B 5% Shale as 693-198B, s i g . caved

Minor s i i t s t o n e and iimsstefie
Minor LCM

5YR7/4-N9
N5~5Y5/i Q<44,0,50

SYR7/4-M9
S5-SYS/I

csoLis, as-giiJrscaD'Js, culcsrsous. Cut. doSomitic-, .KiUGf8scsrice. Scsfasttitiiisra, fossiitferosjs
Last Girctiisriors SSatsrjal,. modefsteiy, aeessipnaiiy, sfightiy, very



GEQCHuM

NUMBER

693-201

•693-2S3

693-204

693-205

693-206

693-207

693-2Q8

693.-209

693-210

•TABtg 1
ORGASMIC CARBON RESULTS AND GROSS UTHGtQGtC DESCRIPTIONS

DgPTM

3.29. Sm

33O4ta

3313*5

3322m

3 3 4 0 K

3349m

3 3 58m

3361m

3376m

CROSS UTHOtQQiC DESCRIPTION

GSA

Code

TOTAL ORGANiC

CARBON

;Wi. % of Sock*

A 98% Sand, anconsolidabed, fine—medium
grained, subroundsd ~,o subangtiiar,
•iairly well sorted, light brown
morderate orange pink to white
Minor shale» Minor LCM

A 95% Sand, unconsolidated, fine-medium
grained, subrounded to suba.ngc.lar,
fairly well sorted, white to light
brown moderate orange pink

B 5% Silty mudstoner blocky, soft, non~
calo., minor casings, pale brown
Kinor shale and limestone
Kinor LCH

A 90% Sand, as S93-2G2A
B 10% Silty mudstone,. .as 693-202B, sig.

caved
Minor shale and limestone
Minor LCM

A 98% Sand, as 693-202A
Minor mudstone and shale
Minor LCM

A ^5t BarA, «s 693-20;A

O 3 v C J

'"'-) nor

N'9-5YR7/4

5YR5/2

N9-5Y.R7./4.
5YR5/2

N9-5YR7/4
5YR5/2

n Maten (

A 50% Sand, as 693-202A
B 20% LCM ~ jxietaL, fibre, paint and rubber
C 15% Silty audstcne, as 693-202B, sig.

caved
D 15% Shale, subfissile, mqd, hard, non-

cale., saved?, med^ to med- olive grey
Minor other shale

Å 90% Sand, tinconsolidatéd, fine grained,
attbrounded to subangniar f fairly vs.ll
sorted, light, brown moderate orange
pink

B 10% Shale, as 693-2060, caved?
Minor silty Bauds-tone

A 98% Sand, as 693™20.7A
Minor ^hale and mudstane
Minor LCM

A 95% Sand,, as 693-207A
B 5% Silty mudstone,, blocky, soft,, npn-

calc <, f sig* eavéd, pale brown
Hinor shale - caved
Minor LCM

A 95% Sand, as 693-207A
B. 5% S i l t y aiudstone, as 693-209Bf s ig .

caved»
Minor shale and lijnejBtidstone, Minor LCH

©us caScssaous, >~.i:( aal^fTitic, Pluorsscencs, fora>*nifs;fera. ftsssiiifsrous
y, oerasiCiSiiv' s^iehiiy, verv

N9-5YR7/J!

5YR5/2

KTS-SYS/l

5YR7/4

H5-5Y5/1

5YR7/4

5YR7/4
5YR5/2

SYR7/4
5YRS/2

0<18

Q-, .17

A 4 •

0 ,

.50

0.13



TABLE 1
CARBON RESULTS AMD GROSS LitBOLOGSC DESCRIPTIONS

GROSS L'THGLOGiC D6SCR1PTSON

693-211

693-212

693-213:

693-215

693-216

693-21?

693-2IS

693-213

693-220

AbE3r»vist'ons -

3 3 8 5 K

3412a

3421:

3430&

3439fs.

3448ss

3466s

347 5BJ

5YR7/4
5YR5/2

A 90% Safid, unconsoI lds ted, f ine grained, 5YR7./4
safoaraurided ta sufoangular,. f a i r l y
wel l sorted,, l ig l r t brown rsod-sriite
orange pink

B 10% S i l t y rsudstons, blacky, sof t , ncrr 5YR5/2
c s l c . , s i g . caved, pa l s brown
Minor sha le ana lime umdstone

A 95% Sandr as 693-2!1&
B 5% S i i t y mudstone, as 693-21iB, s i g .

ca ved
Minor shale and lime mudstone
Minor LCM

A 95% Sand, unconsoixdated, v. fine grained, N9
subangular to surrounded, well sorted,
clear, wiiite

B 5% Shale, subE iss .Lisa, mod. hard, non- N5
calc, sig, caved, raed. grey
Minor LCK

...A 85% Sand, unconsaXidated, v. fine grained, N9-5YHS/4
subangular to subrounded, well sorted,
white to moderate orange pink

S- 5% Shaly æudstone, biocky, njod, hard, 5YRS./2
non-caic, sig. caved., pale .brown

C 5% Shala, as 693-213Bf sig, caved N5
D 5% LCM - .metal

A 95% Sand, unconsoi ida feed, fine grained, S'IFJ/4
subanguicir to subrounded,- well, sorted,
l ight brown ssodsrats orange pink

B 5% Mudstone, rs 693-214B,- caved? 5YR5/2
Minor sshale and mudstoae
Minor LCM

A 98% Sand, unconsoliaated, fins grained, N9~5Y5:8/4

sabrounded to subanguiar, well sorted,
white to moderate orange pink
Minor shale and sandstone

A 98% Sand, as 693-216& N9-SYR8/4
Minor shale and raxidstone

A 90% Sand, as 693-216A N9-5YR8/4
B 10% Silty taudstone, blocky, soft, ncn~ 5YR5/2

oak., sig. caved, pale brown
Minor shale and mudstone
Minor LCM

A 9S% Sand, as 693-216A N9-55TR8/4
B 5% Si l ty -nudstone, as 693-218S, s ig , S'fR5/2

caved
Minor shale and isudstone
Minor LCM

A S0% Sand, aa 693-216A K9-SYR8/4
B 10% Sii^y mcdstone, as 693-218B, sig, 5YS5/2

caved

oijS, aaicareous. Cut, ir«fsrs. fossiiif«:ous

0.13,0.15

0.12

0.49

0.21

14

0.22,0 .23

0.25

tost G!rcu:ar:Qri ^3tsr:3i, msKisratsjy. occasions!lv, slightiy, verv



SAMPLE

693-220

693-221

693-222

693-223

633-224

693-225

€•93™ 2 2 6

693-227

693-22S

TASLE 1
ORGANIC CARSON RSSUtTS AMD QKOSSUTHGLOGIC DESCRIPTIONS

DEPTH

3475m

3484m

3502s

35 i Ira

3S.20B

3 5 23m

3S56ra

3565m

JL

GROSS LlTHOtOGiC DSSGRiPTiOiS!

C 10% Lisse mud sto ne, blacky, soft, white
Minor shale
Minor

N9

A 8S* Sand, unconsolidated, fine grained, N9~5YR8/4
subrounded to subanguLar, well sorted,
white to ttioderate orange pink

B 15% Lime mudstone, blacky, soft, white H9 0*12,*
Minor shale and other mudstone

A 75% Sand, unconsoiidated, Sine grained,, N9~10YB8/4
subrounded to subanguiar, well sorted,
white to pale greyish orange

B 20% Lime sudstoae, as S93-221B, minor N9 0,1.2
cavings

sig> caved, pale brown
Minor other shale

N9-10YR8/4
SYR5/2 0,13

H9~iOYR8/4
US

5YK5/2

A 65% Sand, as 693-222A
B 25% silty mudstone, as 693-222C, sig.

caved
C 10% Lime mudstone as 693-2213, miner

cavings
Minor shale. Minor LCM

A 30% Sand, as 693-222A
B 15% Lime audstone, as 63Ji~22.lBf minor

cavings
C 5% Siity mudsfcone, as 693-222C,, sig,

caved
Minor shale. Minor LCM

A 98% Sand, as S33-222A
Minor mudstcne &&& shale
Minor LCM

A 35% Sand, ur.consoiidated, fine grained, N9-5YR8/4
su»rounded to subanguiar, well sorted,
white to moderat.8 orange pink

B 15% Lix&e mudstone, biocky, soft, minor 119
cav ings, wnits
Minor other isudstone and shale
Minor LCM

0,21

A 85% Sand, as 693-226A
B 1S% Liiue jRudstone,. .as 693-226B f minor

Minor shaia and other .taudstone
Minor LCM

A 90% Sand:, as 693~2.26&
B 10% Lime raudstone, as 693-2263f minor

cavings
Minor shale and other mudstone
Minor LCM

N9~5YR8/4

H9

N9-5YR8/4

G. 11

0,12

Abbreviations =* afanaf^'3os; afgiisaoeous, cafesreous, Cut,d£3iomitic,
Lost Circuiaiion Matfir:a(, rrtodefatety, «toBasionaiiv. ftiighfly. vmy



TABLE 1
ORGANIC CAR8QSM RESULTS AMD GHOSS LJYHGLØGiC DESCRIPTIONS

5.93-2 3 w

693-231

693-232

693-233

693-234

693-23S

693-236

693-237

GROSS UTHOLOGSG DsSCSUPTiGN

S
OS A TOTAL ORGANIC

:c!iour CARBON

Code iWi. % of Rock!

693-238

4693-239

3574m A- 95% Sand, iinconsolidated., fine grained, &9~5YR8/4
sabrounded to subangular, well sorted,
clear, whits to moderate orange pink

B 5% Lime muds tone, blocky,, soft, minor N9
savings, whits
Minor shale. Minor LCM

3583SE A 85% s&ndr as 633-223A N9-SYR8/4
B 15% Lime s&udstone, blocky, soft, minor MS

oavings , white
Minor shale and other sudstone
Minor LCK

3592a A 98% Sand, as 693-229A N9~5YR8/4

Minor shale and mudstone
Minor LCM

360 Ira A 70% Sand, as 693-229A SS-5YR8/4
B 30% Lignite, blocky, brittle - additive?, N2

greyish black
Minor snale an,d mudstone

36iOsn A 60% Sand, as 693-229A N9-5YR8/4
B 25% Calc. mudstone, block;/, soft, minor 5YR7/2

cavings, greyish orange pink
C 5% S.b.aie, piaty fco subfissile, mod, hard, N5-5YS/1

•"on~caic-.,, rasd, to med, olive grey
D 5% LCM - metal and fibre
E 5% Lignite., as 693-2323 N2

3619m A 65% Sand, nnoonsolidated, fine grained, N9-5YR8/4
subrounded. to stibangular, well sorted,
white to moderate orange pink

B 20% Lignite, as 693-232B ' " N2
C 10% Lime ^uudstone, blocky, soft, xainor N9

cavings, whits
D 5% LCM - fibre and raetai

Minor shale

3638:a A 98% Sand, unconsolidated, fine grained, N9-5YRS/4
sabrounded t.o subanguiar, well sorted,
white to moderate orange pink
Minor shale

3647a A 98% Sand, as 693-235A N9-5YR8/4
Minor shale and mudstone

3656m A 60% Sand, as S33-235A N9~5¥&8/4
B 40% Siits&one, blocky, soft, nori-caic., 5YH5/2

grades to fine sandstone, pale brown ccc, N9
occ. white
Minor jnudstone and shale

3665m A 50% Sand, as 693-235A N9-5YR8/4
B 40% Silts tone, as 693-2378, minor casings 5YR5/2

occ, N9
Minor sntidstone

3674m: A 40% Siltstone, as 693-237B, minor cavings SYB.5/2

occ« N9

>cs, foMWfinifera. fossiiiferous

0.14

0..i

Abbrsvist'Orss = 3rs«3csoo5, argssisceous, eaicareOtss, Cut, doiamitie, Fi
tiori Wassriai. modsrsteiy, oecsssorsalfy, siightly. very



QBOCHBM

•SAMPLE'

\

693-239

633-240

693-241

693-242

693-243

693-244

693-245

693-245

693-24?

TABl,g 1
ORGANIC CARBON RESULTS AMD SROSS UTH.QLGGiC

DEPTH GROSS UTHOUrøC OE3CRSPT SON

G 3 A

Coda

TOTAL ORGANIC

CARBON

I {Wt % '31 Rock)

36?4IK

3 68 3a.

3692s

3701s

371 Ora

3719m

3728m

374683

755a

3 40% Calc. mudstone, blacky, soft., light 5YR6/4

brown

C 15% Sand, unconsalidated, fine grained., N9-SYR8/4
subrounded to subanguiax, well sorted.,,
white to moderate orange pink

TJ 5% Lignite, blocky, ~ additive?, greyish. H2
black
Minor other mudstone

Å 50% Calc* sandscone, as 693-239B 5YR6/4
B 40% Siltstone, blocky, sort, n o n - c a l c , - 5YRS/2

grades to fine sandstone, pals brown occ, N9
occ. white, minor to sig. cavings

C 10% Sand, as 693-239C N9-5YR6/4
Minor other mudstone
Minor LCH

A 60% Siltstcne, biocky, soft to mod. hard, 5YH5/2
sl, caic.j sig. caved,, pale brown

3 40% Calc. mudstone, foiocky, soft, minor 5YR7/2
cavings, greyish orange pink
Minor sand

& 70% Sand, unconsolidated, fine grained, N9.~5YP.874
stibanguiar to stibroundedf well sorted,.
white to isoderate orangs sirsk

3 30% Silt-stone, as 693-24XA, s ig . caved SYK5/2
Minor mudstons
Minor LCM

0,16

A 65% Sand, as 693-242S.
B 35% Siltstone.y as 693-241A? sig. caved;

Minor mudstone. Minor LCM

A 65% Siltstone, as 693-24i:Af sig, caved
B 35% Sand, as 693-242A

Minor sjudstone and sandstone
Minor LCM

N9~5YR8/4
5YR5/2

5XRS/2
H9-5YR8/4

A 6Q% Siitstons, bioeky, soft, non-calcv, 5YR5/2
grades to fine sandstonef. sig. caved,
pals brown

B 25% Saftd, unconsoiidated., fine grained, N9-5YR8/4
sabanguiar fe subrounded, well sorted,
white to moder site orange pink

G 15% XiCM -. lignite anci fibre
Minor shale

& 75% Sand, as; 693-245B N9-5YR8/4
S 15% LCii ~ lignite and fibre
C 10% Slitstone, as S93~245&, sig. cavsd 5YR5/2

Minor sxudstone

A 70% Siity audstone, blocky, soft, non-cala ,5YR5/2-
niinor cavings, pale brown to pale 5YR4/2
grey i si's brown

B 15% Sand, as 693-245B M9-"SfE8/4
C .15% LCM - lignite and fibre

Minor other nsudstcne and shale

ions ̂  arenacecsys,•a.rsiHacscus, «a-cafsous, Cut, ttoicsmitic. Fiuofescsnce,
tast Circulation Mstsria!, moderstsiy, accasionaiiy, siightiy, wry

0.12
0.08

0.09

0.14,0,

0.09'

0,16

0.10

Q v 1 A

0,13,0..11



I GEOCHEM

SAMPLE

NUM8SB

693-248

693-249

693-250

1
CARBON SgSULTS AND GROSS LiTHOLOQIC

DEPTH GROSS UTHOtOGiC DESCRIPTION

G S A

Colour

Code

TOTAL ORGANIC

GARBOM

CyVt. %of Rock i

3764m 75% Sandstone, blocky, fine grained, 5YR8/1-
subangulaxr si, micaceous, nor;~calc, f 5YR8/4
cement, pinkish grey to mcaerats
orange pink

15% Siity isudstone, .biosky, soSt, non-
calc.,, niinor cavings, pals brown to
paie greyish brown

10% LCM - lignite and fibre
Minor shale and other muostone

3773m A 75% Sandstone,' as 693-248A

B .1.5% Siity muds tone., as S93~248B, sig.

Caved
C 10% LCM - lignite and. fibre

Minor sfrsle arid other ssudstons

A 75% Siity smdstoné, blocky, soft, non-
caic:., to v, sl. esle-, sig. caved,
pals brown to pale greyish brown

B 20% Sandstone, as :693-24Sft

C .5% LCM ~ lignite and fibre
Minor other nsudstane

693-251 3791m A 90% Sandstone, as 693-2.4&A

R 1.0% Siity mudstone, as 693~250A, sig.
caved
Minor other xaidstpne
Minor LCM - lignite

5YB5/2-
5YR4/2

5YR8/1-
5YR8/4
5IR5/2--
5YH4/2

5YRS/2-
5VH4/2

SYR8/1-

0.16

0..14

Lost
- menaceous, a^sMiécftous, eai«aréous, Cut, doi
n Materiai, modsr3ts!y, ««sssiooaity, siinhfiy, -

itic, Fluofasoenca, iTS.. fossiiiferoas



(VOL. P
TABLE 2A

i Of ROCK) OF C-i • Cy HYDROCARBONS A m SPACE GAS

(SEGCHEM

SAMPLE

HUPMER

693-001
693-002
693-003
693-004
693-005
693-006
693-007
693-008
693-009
693-010
693-0H
693-0^2
693-013
693-014
693-015
693-016
693-0.17
693-018
693-019
693-020
693-021
693-022
693-023
693-024
693-025
693-026
693-027
693-028
693-029
693-030

1040
loeo
1080
1100
1120
1140
i 160
1180
1200
1220
1240
1260
1280
1300
1320
1340
1360
1380
1400
.1420
1440
1460
14H0
§.500
.1520
1530
1540
1550
1560
1570

3889
3341
1351
3840
4161
2440
4836
2083
148

2031
6

2221.
2001
2963
785
«39

0
10

713
96
30
50
14
18

1600
427
145
?

2033
37

6
5
2
4
5
3
6
3
I
5
0
8
6
6
3
0
0
0
2
I
2
0
•0

0
3
2
1
0
9
0

1
I.
1
2
I
I
2
1
4
0
8
7
5
2
0
0
0
1

0
0

0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
.0
Q
0
0
0

0
0
0
0
0
fi

6
0
n
••.•?

0
0
2
I
1
0
0
0
0
i
0
0
Q
0
0
0
0
0
0
0
0

3899
3347
1553
3845
4168
2445
4844
2087
1 50

2040
6

2241
2017
2975
791
439
0
11

11 7
98
33
50
1.5
19

1605
430
146
7

2044
37

10
6
•2

5
7
5
8
5
1
9
0
20
16
12
6
0
0
0
4
2
3
1
1
1
4
3
i
0
10
0

b-,3
0.2
0,2
0.1
0.2
0,2
0.2
0.2
0-.9
0,4
3.5
0.9
0,8
0,4
QJ
0.0
0,0
3,9
0,6
2,2
7.9
3.1
7,4
5,8
0,3
0.7
0.7
4.3
0,5
0.7

1
0
0
0
0
Q
0
0
0
0
0
I
0
1
I
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

0.94
0.47
0,45
0.00
0,00
0.31
1,41
0,94
0,00
0,4?
0.00
0,47
0.73
0,60
0,66
0,00
0,00
0,00
0.56
0,00
0.00
0,00
0,00
0,00
0,98
0,98
0,00
0,00
0,49
0,00



TABLE 2 A
{VOL. PPM Of ROCK* Or C-| • <>> HYDROCARBONS ?M ASR SPACE GAS

i

GBJCHEM

SAMPLE :

NUMBER

693-031
693-032
693-033
693-034
693-035
693-036
693-03?
693-038 .
693-039
693-040
693-041
693-042
693-043
693-044
693-045
693-046
693-047
693-048
693-049
693-050
693-051
693-052
693-053
693-054
693-055
693-056
693-057
693-058
693-059
693-060

r

DEPTH

1580
1590
1600
1610
i 620
i630
1.640
1650
1660
1.670
1680
1690
1 700
1710
1.720
1730
1740
1750
1760
i 770
1.780
1800
1810
1820
1830
1840
1850
1860
1880
1890

"~T" |
"Metliane

C 2
Ethane

3 1
1409 18
2012 20
1573 15

34 1
4035 37
2848 35
4474 45
5636 97
3603 78
2198 28
840 23

24 1
.1624 30
2641 49
2638 54
1771 44
2 399 40

32 4
9 1
6 2

1094 37
4045 47
2987 102
•1871 5?

145 5
52 9

170 9
28 3

1263 5.9

C 3
PfO)-J3f.e

0
3
3
•2

0
•3

4
4

14
2 1
3
5
0
7

11
24
21
13

2
0
0

16
36
33
19

2
1
3

36

=£4

0
2
0
0
0
1
1
•s

1

5
4
2
2
0
i
3
5
3
2
']

0
0
5

10.
•9

5
0
0
0
G

12

Butane

0
1
1
I
0
0
1
1
2
1
1
1
0
1
4
7
5
5
1
0
0

10
18
15
i l
1
0
2
0

2:8

TOTAL

c5 - c 4

TOTAL

C0-C4
1

5 2
H32 23
2036 24
1591 2 8

35 1
4077 42
2889 41
4 525 5 i
5754 118
3698 95
1233 35
870 30

25 1
1662 39
2707 66
2718 80
18')4 63
14 59 60

40 8
10 \

1163 69
4155 111
3145 J58
]9(j'3 92

} 5'J 8
63 2 0

184 14
32 4

i 399 136

GAS

WETNESS

.35.5
1.6
1.2
1,1
'2.8
2 , 0
1.4
i » !
2 , 0
2,6
.2.8
3 , 5
5.-5
2,3
2,4
3.0
3,4
4 .1

20,4
12,5
23 «3

5,9
2,7
5,0
4,7
5,4

16» 4
7 ,7

14.0
9.7

TOTAL

0
i
Q

0
0
0
1
2
1
1
1
2
0
1
5
8
6
5
0
0:
0

17
29
22
18

2
1
2
0

53

:C4

0,31
0,47
0,31
0.31
0.00
2,49
0.75
0,78
4.80
2,93
2.10
1.76
0,00
0.73
0,64
0.65
0.56
0,4 4
0.58
0,00
0,00
0,49
0,56
0,61
0,52
0,4 i
0,00

0,00
0,41

"1



693-061
693-0&:;
693-063
693-064
693-065
693-066
693-067
693-068
693-069
693-070
693-071
693-072
693-073
693-074
693-075
693-076
693-077
693-078
693-079
093-080

693-081
693-082
693-083
693-084
693-085
693-085
693-087
693-088
693-089
693-090

\

1900
1910
1920
1930
1940
1950
i960
1970
1980
I 990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090

2100
2] 10
2120
2130
2140
2150
2160
21.70
2180
2 i 90

COhiCSN r RATION

c.
•Vietiiane

1074
52

1965
2499

644
3402

170
13
10

363
0

2016
30
26

i:? 70
44

2759
0

272
74

3
2824

3
1
0
6
1

19
25
10

(VOL. PPM OF-

54
3

136
ISO

87
265

35
2
3

45
0

269
7
6

164
4

534
0

149
52

I
749

1
0
0
1
0

53
9 •
3

TABLE 2A
ROCK}

par,,-

34
3

90
i 36

30
234

32

2
58

0

356
10
3 0

230
10

91.1
0

346
153

4
14 8 i

3
0
0
3
0

32 7
36

f.

fSObutWK

10
0

25
43
26
75

9
1
-i

X

16
0

91
3
3

7.2:
3

235
0

164
59

2
357

1
0
0
1
0

112
12
2

HYDROCARBONS

TC

26
I

63
HO
63

193
39

2
2

43
0

230
7
8

164:
8

648
0

507
181

4
1144

3
0
0
4
0

461
54

9

r A i.

1198
59

2279
.2968

900
4170

284
20
17

524
0

2962
59
52

1799
70

5087
0

1437
520

14
6556

11
1
0

15
I

971
137

28

SPACE GAS

TOTAL

c?-c4

123
7

314
469
256
767
114

7
7

1.62
0

946
28
27

629
26

2328
0

1156
445

Li
3731

8
0
0
8
0

952
112

18

GAS

WETNESS

10.3
12,2
13.8
15,8
28,4
18,4
40.3
34,1
40,4
30.8
0 . 0

31,9
48,3
51.3
35.0
36,8
45,8

0 ,0
81,1
85,7

78,5
56.9
75,4

0 , 0
0 .0

56.8
0 . 0

98,1
81,4
64a

TOTAL

3
130
255
133
456

i 563
6
f

91
o

414
10
n

238
7

ml

808
296

Ui
1256

10
i)

0
17

• )

7 38
173

36

0.39
0.17
0.39
0.40
0„41
0,39
0.23
0,i19
0,40
0.3S
0.00
0.40
0.42
0,42
0.44
0.43
0,36
0.00
0,32
0.33
0.39
0.31
0.41
0,00
0.00
0,25
0.00
0.24
0.23
0.18



GSOCHEM

SAMPLE
NUMBER

693-091
693-092
693-093
693-094
693-095
693-096
693-097
693-098
693-099
693-IQO
693-101
693-J02
693-103
693-104
693-105
693-106
693-107
693-108
693-109
693-110
693-111
693-112
693-113
693-114
693-115
693-116
693-117
693-118
693-119
693-120

DEPTH

2200
2210
2220
2230
2240
2250
2260
227D
2280
2290
2300
2309
2318
2327
2336
2345
2354
2363
2372

2390
2399
2408
24 1 7
2426
24 3:)
2453
2462
2483
2492

C1
Methane

•0

26
15
10
0

48
223

4
2
2
8

97
9

8
971

.5
2
2
7
5.

1493
450

1053
13
5

402
8

291

TABLE 2A

«VOL. PPM OF ROCK! OF C-j - C 7 HYDROCARBONS Shi AUR SPACS GAS

I

E tisane

•o

22
21
9
0

31.
141
6
1
.0
3
28
4
0
1
2

297
2
0
0
4
1

425
133
I'M
4
18

291
12
904

0
54
25
27
0
64

257
14
2
\
•c,
.J

38
8
1
1
1

351
1
0
0
6
I

583
i 58
263
7

48
476
25

i 28 i

Jsob<;tar.e

7
0

J.0
39

3
0
0
1
JL

5
1
0
0
0

44
0
0
0
0
0

83
19
37

1
14
87

5
152.

0
49
19
31
0
31
129
12
2
1
4

21
6
1
2
1

136
1
0
0
1
1

276
73
111
7
58
328
IS
535

0
163
84
85
0

184
789
38
7
4
21
189
2?
6
12
12

1799
9
2
3
19
8

2860
833
1695
33
144
1583
65

3163

.0
136
69
74
0

136
566
34
5
2
13
92
19
3
4
4

828
4
1
1
12
3

1367
383
642
20
138

1181

57
2872

0.0
83.7
81.9
87,8
0,0
74,0
71.7
90.7
67.4
51.1
62.8
48.4
68.9
40.9
31,3
34.8
46.0
46.9
28.2
373
61.5
32,6
47.8
46.0
37,9
59,9
96.2
74.6
87,6
90.8

0
11.7
118
8.7
0
33
97
26
8
3
6
19
6
3
1
6
94
T
i.

I

i>

?00
Y>
92
;7
•v ~r
/ ,'

398
20
413

0.00
0.23
0,20
0.23
0.00
0.33
0,30
0.22
I / , /../..

0,20
0.2^
0,26
0.24
0.25
0,07
0.12
0,32
0.29
0.12
0.23
0.07
0.09
0. HO
0.26
0.33
0,21
0.24
0.27
031
0.28



G£OCH£tø
3AMPL£

NUMBER

693-121
693-122
693-123
693-124
693-125
693-126
693-127
693-128
693-129
693-130
693-5.31
693-132
693-133
693-134
693-135
693-136
693-137
693-138
693-139
693-140
693-1.41
693-142
693-14 3
693-144
693-145
693-146
693-J. 4 7
693-148
693-149
693-150

CG5

DEPTH

2504
2513
2.522
2531
2540
2549
2570
2579
2588
2597
2606
2633
2642
2651
2660
2669
2678
2687
2696
2714
2723
2732
2741
2750
2759
2768
2777
2786
2795
2810

vftÆ&TRATl

Pi
Methane

9
3
5

407
8
9

653
520
805
411
132
132

101.7
847
428
279
31 1
368
221
364
455
836
203
247

10
2

453
185
520

84

OH (VOL. W

iii.har.si

15
2
?

228
:3
3

22 1
14 S
205
142

71
40

629
78
k">
21
28
47
22
24
35
92
22
35

i
1

40
16

1 2 5
2 5

TABLE
tø OF BOCK} OF C

Prépsna | lipbu

30
2
7

550
5
2

390
250
301
695
343

97
748

51
34
14
16
28
10
1.1
16
48
16
25

1
1

29
16

115
48

2A

rC7f

4
tane

5
1
3

i 53
i
0

66
46
51

275
134
44
38
21
15

9
6
9
4
5
5
9 .
4
5
0
0
5
4

14
11

lYØRdGARE

r,C4

8uf3«0

18
4

14
604

6
3

230
192
194

1227
693
246
1.72
1 32

93
63
39
65
22
37
35
51
30
27

1
• |

28
25
55
40

IQUB 1M Am

TOTAL

n
1?
32

1942
24
17

3 5f,0
11*53
3 55t,

n/s
559

260 •!
1 i 30
of 5
388
401
55 8
2'f*
440
547

1036
274
339

1 }
• >

554
247
«28
207

SPACE GAS

[
TOTAi. ||

CrC4 . j

68
9

26
.1535

16
8

907
633
751

2.338
1243

427
1586

282
1.87
109

90
150

57
76
91

200
72
92

3
2

102
61

308
1.23

%
GAS

WETNESS

88.3
74.1
83.0
79.0
67,2
47.5
58.2
54,9
48.3
85.0
90.4
76.3
60.9
25.0
30.4
28,2
22.4
28,9
20.. 6
17.3
16.7
19,3
26.2
27.2
22,8
51 „ 7
18.4
24.9
37.2
59.4

\ j:
| \
| TOTAL \

\ %C' 1
19
26
54

1497
28
17

3 i o
344
427

1928
1790
1115

944
797
634
444
260
701
182
347
314
450
522
456

12
24

438
561
72.7
451

0.30
0,21
0,25
0.25
0.24
0,17
0.29
0.24
0.26
0.22
0.19
0.18
0.22
0,16
0.16
0.15
0,17
0.14
0.16
0.14
0.15
0.18
0.15
0.17
0.22
0.21
0.18
0.16
0,2 5
0.27



TA8.LE-2A
{VOL. PPM OF ROCK) OF C-j • C 7 HYDROCARBONS A m SPACE GAS

Gs-OCHHM

NUMBER

DEPTH

693-
693-
693-
693-
693-
693-
693-
693-
693-
693-
693-
693»
693-
693-
693-
693-
693-
693-
693-
693-
693-
693»
693-
693-
693-
693-
693-
693-
693-
693-

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17!
172
173
174
175
178
177
178
179
180

2819
2823
2837
2846
2855
2864
2873
2882
2891
2900
2909
2918
292 7
2936
294 5
2954
2963
2972
2981
2990
2999
3008
3017
3026
3035
3044
3053
3062
3O7i
3080

Propane

153
82
125
187
142
101
162
193
I

124
87
74
174
95
119
71
160
154
144
98
105
324
774
292
431
267
141
766
212
297

57
31
39
37
35
9
1.4
12
1
9
8
8
18
8
6
10
11
20
15
15
34
128
189
173
206
180
42
232
215
109

85
33
40
54
43

12
6
0
5
5
5
12
6
6
9
7
15
9
8
28
78

144
151
42
!16
205
66

14
5

0
1
1
J

3
•7

2
7
3
4
2

5
15
15
27
30
22
H
2.5
56
17

48
16
22
27
19
8
10
9
0
7
6

10
7
8
11
11
11
7
5
13
25
25
40
44
35
18
33
79
27

356
3.67
23!
313
245
129
200
222
3

147
107
95
217
118
141
107
192
203
177
127
185
570
1089
655
853
655
254
1172
768
517

203
85
106
126
103
28
38
29
\

23
20
21
45
2 3
22
37

30
33
29
80
246
31 5
363
4 21
388
113
406
556
220

57.1
51.1
45.9
40.3
41.9
21.9
18.9
13.0
54.9
15.5
18.4
22.0
19.6
19.3
15.3
34.2
16.6
24.5
18.8
23.1
4 3.3
43-2
28.9
55.5
49.6
59,2
44.4
34.6
72.4
42.5

519
239
580
298
289
278
231
350
181
456
314
301
395
4il
342
597
719
461
339
455
649
574
304
283
364
388
4 S3
205
383
332

0. 29
0.32
0,27
0,3?
0.31
0,22
0.2 A
0, 22
0..25
0.21
0/23
0,19
0,3 3
0,27
0.30
0.60
0.30
0,32
0.32
0.28
0.42
0.58
0,59
0,67
0.68
0.62
0,59
0.76
0.71
0,65



TABLE 2A
CONCENTRATION (VOL. PPM OF ROCK} OF C{ • C-, HYDROCARBONS iH AIR SPACE! «AS

SAMPLE

NUMBER

693-13?
693-182
693-183
693-184
693-3.85
693-186
693-187
693-188
693-189
693-190
693-191
69J-192
693-193
693-194
693-195
693-196
•593-197
693-198
693-199
693-200
693-205
693-202
693-203
693-204
693-205
693-206
693-20?
693-208
693-209
693-210

3089
3098
3107
3116
3125
3134
3143
3152
3161
3170
3179
3206
3215
3224
3233
3251
3260
3269
32 7 7
3286
3295
3304
331 3
3322
3331
3340
3349
3358
3367
3376

105
88
82
0
76
81
in
30
70
105
163
39

1453
72
56
30
23
22
17
31
69
H
182
57
27
1.7
li

6
5
7

10
9

182
19
15

6
2
2
3
3
5
4

37
1.1

6
4
2

3
4
4

4
45

1
I
1
1
2
1
7
2
1
1
0

TGiAi

52
55
32
13

9
4
0
5
2
4
2
2
2
2
2

10
2
1
1
1
0
0
1
5
•0

3
1
0
0
0

76:3
831
347
1B9
134
101

0
96
94

128
42
80

120
180

55
1693

100
78
40
27
26
•21
36
84
20

231
72
34
21
14

468
481
21.3

84
46
20

0
20
13
18
12
10
15
17
16

240
28
22
10

k
3
4
5

15
5

49
14

7
•5

61.3
57,8
61.3
44.3
34.2
19.7
0 . 0

20.8
14.3
13.8
28/7
12.8
12,4

9 . 2
28.7
14.2
28.4
28.7
25,1
15.7
13.0
18.1
14.3
17,4
27.8
21.1
19,9
20.5
22.4
19,7

2 7**
b'ifi
"IMS
2b 5
306
21 i

0
384
40 i
204

13)
3 35

529
776

?m
/4
jf>

i 22
78
Yi

222

180
1 1 /
167
101

no

0.73

0.63
0.55
' i .43
0 %1
0.0» •
<t, ' ^
0 ,2?
0 . 2 3

0^7
0.65

0.3 *
'S. 31
0 . 3 8
0 . 1 9
O.5"3
0,28
0 .4 /
!«32

0.19
0,44

0. \'y
0,84
0«€0
0.0(!
O.OO



TABLE 2A

GEOCHEM
SAMPi.t
NUMBER

693-211
693-212
693-213
693-214
693-215
693-21.6
693-217
693-218
693-219
693-220
693-221.
693-222
693-223
693-224
693-225
693-226
693-227
693-228
693-229
693-230
693-231
693-232
693-233
693-214
693-235
69.3-236
693-237
693-238
693-239
693-240

DEPTH

3385
3194
3412
3421
3430
34 39
3448
3457
34 66
3475
3484
3502
3511
3520
3529
3558
3556
3565
3574
3583
3'592
3601
3610
3619
3638
3647
3656
3665
3674
1683

>iCkU i HA! it

C,

*******

28
28
18
36
75
32
26
44
52
41
55
61
38
49
53
55

240
40
70

10?
34
65
*> ~f
L". /

65
118

11
37
20
21

4

c2
£thane

4
4
4
3
6
.3
2
3
4
4
6
4
.3
3
2
3
5
1
1
8
2
2

1
3

10
1
2
2
2
0

MOS- KOCKJ

Propane

1
0
i

2
0
X

1
0
2
1
1

I
1
1
1
1
0
0
2

1
0
0
2
1
1
Q
I
0

OT C | - Gj HYDROCARBONS W AlK

0
0
0
Q

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

»c4
Butane

0
0
0
0
0
0
0
0
0
0
0
0
0
0
Q

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TOTAL

c rc4

34
33
24
40
82
36
29
48
56
46
61
67
42
52
56
59

247
41
71

115
36
67
28
69

130
13
40
23
23

5

SPACE GAS

TOTAi.

5
4
5
5
8
3
3
4

4
/ •

0

6
5
4
3
3
3
6
1
1

10
3
2
1
3

12
2
3
2
3
1

%
GAS

WETMESS

16.3
13.0
22.0
11.6
9.2
9, 5

10,3
.8.3
7.1

12.5
10,0
8 . 0
9.6
6,2
S.:3
5.7
2,6
2 . 0
1 ,9
9 , 0
7 , 0
3 .2
3.3
4.7
• 9 . 1

14.9
7,4
9.5

11.0
14,9

TOTAL

i 72
109
105
129
1.83
.125
U 4
88

114
94

136
90
91
76
72
67
65
16
61
83
46

194
66

162
235

9
137

44
94

2

•~scT

0.00
0.00
0,00
0.00
0.00
0 < 00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0,00
0,00
0.00
0,00
0.00
0.00

0.00
0,00
0.00

0,00

0-<'0
0,00
0 , o* >
0.00



G'EGCHEM

SAMPLE

NUMBER

TABLE 2A
COSSiC£MT?(ATiO« {VOL. PPM OF- ROCK) Or- C-j - Cy HYDROCARBONS if*i AIR SPACE GAS

1

DEPTH

693-241
693-242
693-243
693-244
693-245
693-246
693-247
693-248
693-249
693-250
693-251

3692
170!
3710
3719
3728
3746
3755
3764
3773
3 782
3791

1.90
21
32
26
.1

18
438

11
46
U
6

13
3
2
2
0
1

3
4
1
3

3
1
1
1
0
0
0
1
1
1
0

0
0
0
0
0
0
0
d
0
0
0

0
Q

0
0

Q

0
0

206
25
35
29

1
19

444
14
50
19

9

TOTAL

16
4
3
3
0
1
5
,3
4
2
3

6 AS

WETNESS

7,8
15,4

8 , 6
11. i

0.G
7 . 3
1 .2

2 4 , 3
8.5
9 . 8

33,6

[
| TOTAL
I (• /•»

i 5 ."7

69
102
116

71
0

77
8.3
30
56
4.1
62

<c4

0,00
0,00
0.00
0.00
0,00
0,00
0,00
0,00
0.00
0.00
0,00



TABLE2B
.•CGNCEMTRÅT&GN (VOL. PPM OF ROCK) OF C| - C ? HY-DBOCARBpNS. iM CUTTMG GAS

GEQCMEM

NUMBER

693-00 i
693-002
693-003
693-004
693-005
693-006
693-007
693-008
693-009
693-010
693-01 i
693-012
69 J~0H
693-
693-
693-
693-

•014
•015
•016
-01?

693-018
693-019
693-020
693-021
693-022
«93-023
693-024
693-023
693-026
69 3-
693-
693-
693-

•027

•028

•029
•030

1040
1.060
1080
1100
1120
1 140
1160
1180
1200
1220
5 240
1260
1280
1300
1320
1340
1360
1380
1400
1420
1440
1460
1480
1500
£320
1530
1540
1550
1560
1370

2674
607

2148
757
803
345

6526
.306
507
470
1222
879

1603
1425
260
105
46
55
129
22
48
46
52
44
374
77
205
123
391
166

20
12
7
10
12
18
18
26
13
3
15
13
11
10
1
2
2
2
3
0
3
3
5
3
6
2
2
2
2
3

13
4
1
.5
8
14
5
19
7
4
13
12
12
10
1
2
2
2
1
0
2
2
1
1
2
1
1
2
1
1

0
0
0
0
0
1
0
4
0
0
1
i
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
1
0
1
0
4
0
3
1
0
3
2
4
2
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

2/08
625

2.15?
773
824
381

6349
J58
528
477
12 54
906
1632
1448
262
109
31
bi
134
22
53
51

49
383
Bi
209
127
394
1.70

34
18
8
16
20
37
24
32
21
7
32
27
2.9
23
2
.3
5
5
5
0
5
5
6
5
8
4
4
3
3
.3

1,3
2,9
0,4
2,1
2,5
9.6
0,4

i '••, 5

4.0
1,6
2,6
3.0
1,7
i .6
0,9
3.2
9,2
8,8
3.7
0,0
9,7
5 0.0
10,7
9,3
2,2
4,8
2,0
2,7
0.8
2,7

4
3
1
3
2
3
I
6
2
1
3
•5

3
3
2
i
1
1
1
0
i
2
2
1
.3
2
2
1
2
2

0,94
0,4 5
0.00
0.30
0.00
0.19
0.4?
j -^

0,47
0.00
0,40
0,38
0,55
0,33
0,00
0,00
0,49
0 „ 00
0,00
0.00
0,00
0.00
0.00
0,00
0,98
0,98
0,00
0,00
0,00
0,00



TABLE 2S
COfcCKNTRATSGN {VOL. PPM OF ROCK} OF C-f • C7 HYDROCARBONS ifi CUTTING GAS

693-031
693-032
693-033
693-034
693-035
693-036
693-037
693-038
693-039
693-040
693-041
&93-O42
693-043
693-044
693-045
693-046
693-047
693-048
693-049
693-050
693-051
693-052
693-053
693-054
693-055
693-056
693-057
693--058
693-059
693-060

1580
1590
1600
1610
1620

1630

1640

1650

1660

1670

1680

1690

\ 700

1710

1720

i 730

1740

1750

1760

1770

1780
1 800

1810

1820

1850

1640
1850

1860

1880

1890

310
330
536
247
326
319
440
523
590
851
494
206
451
311
851
359
527
252
361
27?
664
314

2746
16.10
647
236
86
112
144
163

6
8
11
8
26
6
9
8
20
49
22
13
15
11
26
14
25
11
26
23
31
26
111
94
35
16
4
11
20
15

2
2
3
1
6
2
2
2
5
7
6
2
5
3
10
5
11
5
25
22
21
24
92
43
25
10
2
.3
18
12

u
0
0
0
0
1
1
0

13.
2
2
1
I
3
2
4
1
4
6

•iO

5
56
16
5
4
1

1
1
0
0
0
0
0
0
1
10
1
0
0
0
6
3
9
3
12
16
25
15
55
32
13
3
0
2
16
21

319
341
550
257
358
328
452
534
613
931
525
224
472
326
897
381
576
273
428
342
7 5.1.
385
3060
i 794

725
269
93
129
202
216

9
12
14
10
32
9
12
11
28
80
.31
17
20
15
45
23
49
20
67
66
87
71
313
185
78
33
7
17
58
54

3.0
3,4
2.6
3,9
8.8
2,9
2,6
2.0
4.6
8,6
6.0
7,7
4 „ 3

4.5
5,1
6..1

8.5
7.4

15.6

19 > 2

1.1,6
18*4
i 0 . 2
j r; e 'i

30.8
12,4
7.2
13.0
28,9
24.8

2
2
1
1
1

1
2
1
7
3
;>
2
2

15
21
3
34
43
148
82
116
87
42
18
2
29
101
.131

0.47
0.47
0,93
0.93
0,00
1.87
l,H7
0,00
2.33
t , 34
1.56
1.73
1.87
1.87
0,44

0,47
0.47
0,40
0.32
0,34
0.39
0.31
1,01
0,50
0.39
1.20
1 ,91
0,38
0.28
0.27



TABLE 28
CONCENTRATION {VOL. PPM OF ROCK) OF C-j • C? HYDROCARBONS- Sft GUTTING GAS

NUMBS B

693-061
693-062
693-063
693-064

693-065
693-066
693-067

693-068
693-069
693-070
693-071
693-072
693-073
693-074
693-075
693-076
69 3-07 7
693-078
693-079
693-080

69 3-082
693-082
69:?--083
693-084
693-085
693-086
693-087
693-088
693-089
693-090

DEPTH

1900
.1910
1920
1930
) 940
2 950
1 960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
20B0
2090

2100
212 0
2120
2130
2140
2150
2160
2170
2180
2190

c,

209
95
443
495
658
619
251
332
441
501
509
447
170
97
694
194
772
336
110
209

389
350
198
83
182
12.7
180
180
205
375

•Ethan*

19
16
83
164
180
2.36
70
53
116
1.31
2 09
2 43

62
39
200
93
31)
108
4?
32

VYl
152
2 10
30

i 19
87
158
i85
[87
263

Propan

2 7

3 5
74
113
144
129
5 7
94

1 39
I 72
2 85
201
1 Li
54
300
170
689
255
202
132

365
446
500
19

458
447
47 5
2 356
94 5
62 2

7
20
3 3
41
60
61

46

55
72
7 7
63
28

1 i.5
84
245
! i.9
97
60

138
i S 3
2v2
17

261
233
242
632
459
2 (48

i;C4 \ TOTAL

29 23i
68 234
105 737
2 4i 955
187 1229
208 I!52
70 469
1.52 675
144 891
202 1060
22 9 2094
27 i 213?
231 636
202 32 i
417 i.725
333 874
996 3017
490 1308
452 908
283 716

564 1587
844 2 975
887 1897
83 232

1176 2.1.95
1008 1903
1040 2095
32 12 5464
2064 3860
2526 4923

TOTAL

72
139
294
4 59
571
533
229
344
4 50
559
585
690
466
224
103 i
679
2244

972
798
508

2 2 99
1.625
1699
14 9

2014
17 76
2915
.5284
3654
4548

GAS | TOTAL
WØTMES-S | Cg-C7

25,6 106
59,3 549
39.9 801
48.1 2202
46,4 2554
46.3 2885
46.6 1828
51,0 2-H0
50.5 2197
52,8 2843
53.5 2033
60.7 2940
73.3 2318
69.7 994
59,7 2869
77,8 3773
74.4 4919
74,3 2917
87.9 3780
70.9 2641

75.5 .M 62
82.3 551.5
89.6 5228
64,2 1975
91.7 6341
93,3 64 34
91.4 6633
96., 7 10688
94,7 8730
92,4 991.7

0.26
0,29
0.30
0,29
0.32
0,29
0.32
0.30
0.35
ii.27

0.33
0.28
0.27
0.28
0,28
0.25
0,25
0.24
0-/21
0,21

0.25
0,22
0.23
0.2 i.
0,22
0.23
0,2-i
0,20
0.22
0.45



{VOL.
TABLE 28

OF HOCK.) OF C-5 - Cy HYDROCARBONS IM CUTTSMG- «AS

G£OCH£M

SAMPLE:

693-09 i.
693-092
693-093
693-094
693-095
693-096
693-097
593-098
693-099
693-100
69 3-101
693-1.02
693-i03
693-104
593-103
693-106
693-107
693-108
693-109
693- 1.1.0
693-n I
693-112
693-11.3
693-114
693-1.15
693-116
69i-111
693-11*
693-1.19
693-120

2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2309
2318
2327
2336
2345
2354
2363
2372
238X
2390
2399
2408
2417
24 26
2435
245 3
2.462
2483
2492

H ' • • :<
TOTAL

C1 'CA

TOTAL

°2 ~ C4

GAS TOTAL

C5~C?

171
317
436
166
620
306

1020
623
589
353
849
803
464
133
122
699
702
229
13

213
97
168
263
296
527
512
208
300
368
306

111
189
371.
86

5.37
416
1164
591
34 l
289
273
283
307
86
57
317
44?
332
44
49
.30
84
198
166
146
236
127
280
676
382

344
6«5
1480
635

2315
19*0
411.9
2016
1039
>22
700
573
577
160
104
4 3:i
858
550
78
182
106
'i 33
369
261
1 99
537
465
607

2313
•j.683

211
291
534
32/
824
721
1.192
633
2B2
114
i 6 8
137
i 5 5
33
:vå
74
166
106
13
33
26
.5 1

91
46
26
242
211
U6
620
•y'A

1053
1407
2416
1546
3620
3592
558?
2946
13s0
'S20
756
641
820
166
204
297
705
483
8?

19.5
160
153
354
259
136
1.255
1020
749

2689
2405

1890
2850
5238
2760
7916
6944

13083
6809
3562
1999
2746
2436
2323
577
525

1817
2879
1/01
235
672
419
569

1275
1026
£033
2783
2030
2081
6665
5331.

1.719
2532
4801
2 594
7296
5639
1.2063
6186
2973
1445
1897
1633
1859
444
403
1119
2177
1472
222
459
323
400
1012
731
507

2271
1822
1781
6297
5025

90.9
88,9
91,7
94,0
92,2
95,6
92.2
90,9
83.5
72,3
69.1
67,0
80,0
77.0
7 6.8
61.6
75.6
86, 5
94.7
68.3
76.9
70,. 4
79.3
/1. i
49.0
81,6
89.8
85.6
94,5
94.3

696 3
6833
7490
5448
9874
9808
i.3656
9833
4374
[796
1846
1386
33?5
H93
1.493

nor
{561
1033
518
681
818
i 058
860
49 i
388

609!
3377
2291
6360
6666

£

0.20
0,21
0,22
0.21
0,23
0,20
0.21
0,21
0,22
0.22
0,22
0.21
0.19
0<20
0,19
0,25
0.2&
0,22
0,15
0.17
0» 16
0,20
0.26
0,18

3,21
5-19
5.23



O£PTH

IVOL.
TABLE 28

OF HOCK) OF-C-j • C7 HYDROCARBONS IN GUTTING GAS

a v 4
TOTAL TOTAL GAS

693-121
693-122
693-123
693-124
693-125
693-126
693-127
693-1.28
693-129
693-130
693-131
693-132
693-133
693-134
693-135
693-136
693-137
693-138
693-139
693-140
693-141
693-1.42
693-143
693-144
693-145
693-146
693-14?
693-148
693-149
693-150

2504
2513
2522
25.31
2540
2549
2370
2579
2588
2597
2606
2633
2642
2631
2660
2669
2678
2687
2696
2714
272 3
273?
2741
2750
2759
2768
2777
2786
2795
2810

206
i 31
218
402
340
2i4

356
169
298
247
213
240
538
4 36
436
313
476
256
402
269
618
472
209
219
319
251
415
313
217
105

161
44
21
96
102
56

1 63
72
121
126
85
80
102
107
116
72
107
ry\
138
39
126
129
105
67
77
66
111
91
71
41

281
35
661
3L0
428
220
432
124
255
I 108
566
188
74

107
91
50
80
40
91
38
80
144
4 7
82
89
40
91
50
97
42

99
12
404
155
210
81

123
34
94
902
499
175
55
87
70
52
53
27
57
27
38
55
11
27
27
13
21
12
28
16

506
62

1774
695
942
419

592
201
422

5135
2980
1167
431
662
516
422
395
205
461
2 38
293
367
104
171
156
83
150
79
134
73

1254
284
3079
1657
2023
990

1666
600
1190
7518
4343
1850
1200
1399
1229
909
1110
580
1149
611

1155
1168
47 7
567
668
453
788
546
548
278

S.O47
153

2861
1255
1682
776

1310
431
892
7271
4131
1610
662
963
793
596
634
324
748
342
537
695
268
348
349
202
373
232
330
173

83,5
54.0
92,9
75,8
83,2
78,3

78-6
71.8
75.0
96.7
95,1
87,0
55.2
68.8
64.5
65.6
57,1
55.8
65.1
56.0
46.5
59.5
56,2
61.3
52,3
44»?
47,4
42.6
60.3
62,2

3608
113i
7834
5360
5097
2252

2337
1564
1.652

18649
148Q9
7561
7705
9416
667?
7636
6075
5692
7225
6272
6060
6102
4471
471.6
4743
4069
6189
4405
4681
2549

0,19
0,20
0,23
0,22
0.22
0.19

0,21
0.17
0.22
0. 18
0,17
0.15
0,13
0.13
0.13
0.12

o,n
0.13
0,12
0,11
0,13
0.15

o,n
0.16
0.17
0.15
0.14
0.15
0.21
0.22



TABLE 2B
OP ROGSO OF C^ - C? HYDROCARBONS i& CUTTING GAS

SAMPLE

NUMBER

693-151
693-152
693-153
693-154
693-155
693-156
693-157
693-158
693-159
693-160
693-161
693-162
693-163
693-164
693-165
693-166
693-167
693-168
693-169
693-170
693-171
693-172
693-173
693-174
693-175
693~17f
693-177
693-178
693-179
693-180

2819
2823
2837
2846
2855
2864
2873
2882
2891
2900
2909
2918
2927
2936
2945
2954
2963
2972
2981
2990
2999
3008
3017
3026
3035
3044
3053
3062
3071
3080

D£PTH

Mt> thane

147
188
157
225
120
103
198
129
1.23
120
247
1.27
267
153
90
168
316
229
118
203
122
501
334
187
649
291
151
276
228
198

£ f.>i~if>e

C2
(We

TOTAL
C 1 • C 4

TOTAL. GAS

WETNESS

69
99
51

112
65
35

131
63
24
26
63
.58
61
31
29
74
65
80
62
55
85

134
208
149
218
157

68
160

61
86

57
78
35

102
65
18
52
26

8
11
33
32
22
11
98
2.0
21
45
84
20
47

231
262
174
2 51
184

71
S76
107

83

14

9
28
18

5
4
2

2
4
4
4
1

154
3
4
6

3
11
87
74
76
85
84
36
89
68
46

60
57
46

109
68
28
40
14
10

9
28
25
22
26

243
13
28
30
45
1.6
30

170
1.41
138
182
152
62

142
120

74

349
437
2.97
576
336
190
425
234
167
167
375
247
376
227
618
278
4 33
389
327
298
294

1124
1019

724
1387
867
387
84 3
586
486

201
249
141
351
216

87
227
105
43
47

129
.119
109

74
528
110
117
160
209

94
172
622
685
537
738
576
236
567
3.58
288

57.7
57,0
47.3
61,0
64.3
45.7
53.4
44.9
26.0
28,2
34.3
48.4
28.9
32.6
85.5
39.5
27,0
41.2
63.9
31.. 6
58-6
55,4
67,2
ikA
53.2
66, 5
61.0
67,3
61.1
59.2

TOTAL
CS ' C?

2649
1893
3065
3201
2856
2455
2646
2540
1.672
1830
2493
2751
2612
2662
3018
1970
3263
323.1
1825
2450
2620
4356
3092
2642
51.33
3321
2006
2131
1417
1397

• iC 4

0..23
0.26
0,19
0..26
0 „ 26
0.19
0.1.1.
0,14
0.20
0.17
0,15
0.16
0.16
0.25
0.62
0,24
0,14
0. 19
0,40
0.1.7
0, 37
0.51
0.52
0,35
0.47
0.55
0,57
0.63
0.57
0.62



TABLE 28
COMG&ttm&tlOU fVOL. PPM OF ROCK) OF C1 - C7 Stø.GtiTTINOGAS.

GEGCHEM

SAMPLE

NUSVHÆR

DEPTH

SVSetha

693-181
693-182
693-183
693-184
693-5 85
693-186
693-187
693-388
693-189
693-190
693-191
693-192
693-193
693-194
693-195
693-196
691-197
693-198
693-199
693-200
693-201
693-202
693-203
693-204
693-205
693-206
693-207
693-208
693-209
693-210

3089
3098
3107
3116
3125
3134
3143
3152
3161
3170
3179
3206
3215
3224
3233
3251
3260
3269
327?
3286
3295
3304
3313
3322
3331
3340
3349
3358
3367
3376

476
142
247
192
213
172
180
193
1 78
241
206
157
160
240
21.8
741
303
268
<58
164
222
223
147
184
127
109
1.74
200
175
2G7

167
54
86
45
54

76
66
91
44
35
33
57
120
60
214
259
8!
39
90
40
98
33
99
50
41
55
38
28
46

180
67
94
60
41
26
46
30
39
19
13
14
28
46
20

124
75
25

11
10
23
9
20
13
8
1G
6
3

85
34
46
30
19
5
3
3
7
I
2
2
7
5

3
0
6
0
2
1
4
0
2
0
0
0
0

143
57
89
66
45
19
26
14
12:
6
9
1
13
16
4
54
25
8
1
7
1
11
2.
23
2
3
1
0
0
0

1051
354
562
393
373
276
331
306
327
311
265
212
264
426
304
1151
669
384
150
289
273
357
193
329
193
164
240
244
206
266

575
212
31S
201.
160
104
152
112
149
70
60
55
105
187
85

410
366
116
53
126
52
133
45
145
66
55
66
44
30

2

54,7
59.9
56,0
51
42.8
37,7
45.8
36,7
45,5
22.6
22; 5
26,
39,
43.
28,
35.6
54.7
30,3
35-2
4 3.4
18-. 9
37,4
23.6
44.1
34,0
13.6
27.6
18,0
1.4,7
22.3

2106
1557
1744
202.8
2281
2177
3513
2] 51
2058
2126
1.357
1454
1784
2154
1369
1658
1896
1432
817
1480
1034
1134
H/3
939
980
353
683
711
542

1093

0,59
0-60
0.52
0.45
0,42
0.24
0.1 i
0.25
0.59
0,15
0.26
0.28
0, 56
0. 33
0.17
0.33
0,29
0,43
0.32
0.89
0.16
0.17
0,32
0.18
0.16
0,53
0.4 7
0.00
0.00
0.00



GKOCHEM

SAMPLE

NUMBER

693-211
693-212
693-213
693-214
69 3-215
693-216
693-217
693-218
693-219
693-220
693-221
693-222
693-223
693-224
693-225
693-226
693-227
693-228
693-229
693-230
693-231
693-232
693-233
693-234
693-23 5
693-236
693"237
693-238
693-239
693-240

CC

DEPTH

•

3385
3394
3412
3421
34 30
34 39
3448
34 57
3466
3475
3484
'3502
3511
3520
3529
3538
3556
3565
3'5 7 4
3583
3592
3601
3610
3619
3638
3647
3656
3665
3674
3 6 8 3

' WC£HTH A T

c t

Mathana

13.6
124
126

94
86

101
129

90
84
92

151
116

73
95

187
97

236
200
230
148
159
103

82
80

170
92

108
122
107

62

U~M {VOL. PHH <

\

I
e2 |

1
29
40
55
30
42
41
83
43
44
31
64
41
39
54
18
26
40
51

159
66
11
21

5
24
24

7
.5

12
15
20

TABLE
W HOCK) Of G<

r "
i

e3 1 ic4
f!.5 . . . v .J ><J'.

j .,

10
10
14
10
10
11
18
10

8
7

14
8

10
11
6
5
8

10
46

7
6
4
3

14
"7

3
3
4

10
4

28
- G7 HYDROCARBONS iU CUTTING CMS

]
I

we
i

o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o
o
0
0
0
0
0
0
0

r>C4

ButfjtiB

o.
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0

16
0
0
0
0
0
0
0
0
0
0
0

TOT At

e-i - c4

.175
174
•195
134
138
154
229
143
137
130
229
165
122
16.1
211
129
305
262
451
220
196
128

90
119
201
101
116
137
131

86

TOTAL
C 2 - C 4

39
50
69
40
52
53

100
53
53
38
??
49
49
66
24
31
49
62

2,21
73
37
25

8
38
31
10

8
16
25
25

%
GAS

WETNESS

22.3
28,7
35.5
29,8
37,6
34,3
4 3.8
37.3
38.5
29,4
3 3 . 8
29.7
40,1
40 „ 9
11.6
24,3
15.9
23,5
49,0
32.9
18,9
19.5
8 .4

32.2
> 5 > 5
9 . 5
6 , 5

1 1 . 6
18.8
28.5

I
I

TOTAL

c 5 -c 7

I

849
857

.1.126
873
832
798

1068
623
797
651
795
835
874
694
699
527
622
843

1021
714
624
496
399
SO 3
52.3
425
467
515
568
243

ic4

0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0,00
0«00
0.00
0,00
0,00
0.00
0.00
0.00
0,00
o.oo
0.00
0,00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00



SAMPL&

TABLE 2B

CONCEPT RATK5W IVOL. PPM OF BOCKI OF-C-j • C

Df-PTH

693-241
693-242
693-243
693-244
693-245
693-246
693-247
693-248
693-249
693-250
693-251

3692
370?
3710
3719
3728
3746
3755
3764
3773
3782
3791

SViethane r
J Etham;

c3
Propane

HYDROCARBONS SN CUTTi&G GAS

i
"f-4 TOTAL TOTAL

U2 • C4

T"

GAS

WETNESS

TOTAL

546
86
82

108
56
285
90
106
.19
108

.23
18
29
2

24
19:
17
17
6
22
25

15
é
12
1
9
7
8
5
6
6
•t

0
0
0
0
0
.0
0
0
0
0
0

0
0
0
0
0
0
0
0

o.
0
0

584
111
123
6

141
S2
310
112
118

/ T
*f /

139

.3.9
25
41
2
33
26
25
22
12
28
31

6,6
22.2
33. H
39.3
23.5
31.6
8.2
19.6
10,5
59,2
22,5

612
602
403
323
442
437
464
279
320
344
417

0.00
0,00

<!,'!<)
o.OO
0.00
0.00
0,00
ovoo
0,00
O.itO



TABLE 2 G
TOTAL CONCENTRATION (VOL.. PPM Q'f ROCK) OF C-j • C7 HYDROCARBONS + 283

DEPTH'

693-001
693-002
693-003
693-004
693-005
693-006
693-007
693-008
693-009
693-010
693-011
693-0*2
693-013
693-014
693-015
693-016
693-017
693-018
693-019
693-020
693-021
693-022
693-021
693-024
693-025
693-026
693-027
693-028
693-029
693-030

1040
iOGO

1080
1100
1120
1.140
1160
1180
1200
1220
1.240
1260
1280
3 300
1320
1340
1360
3 380
1400
1420
U40
1460
1480
1500
1520
1530
I WO
1550
1360
1570

vie thane

6363
3948
3699
4597
4965
2784

11362
2389
655

2501
1228
3100
3605
4388
104$
544
46
66

842
118
78
96
65
62

1974
505
350
130

2424
203

Ethane

26
17

9
14
17
21
24
29
13
8

15
21
17
16
4
2
2
3
5
1
5
4
5
4
9
5
3
2

12
4

17
6
2
6

10
15
6

21
8
8

13
20
19
15
4
2
2
3
3
I
3
2
2
2
3
.1

0
0
0
0

1
2

•3

1
0
0
0

•0

0
0
0
0
.0
0
0
0
0
0
0
.0

0
3.
0
1
0
5
i

3
i
.••i

\

4
5

i
0

1
0
•J

0
0
0
0
0
0
0
0
0
0
0

6608
3972
3710
4619
4992
2826

1 i 194
2443

677
2518
1260
Vik!
3649
4423
105 i

548
51.
71

120
456

1.02
72
68

1987
511
355
134

2437
207

44
24
l i
22
28
42
32
56
22
VI
ri
47
44
36

8
.3
5
6
9
2
8
6
7
6

13
7
5
4

13
5

0,7
0,6

o,';
0,5
0 , 6
1,5
0 , 3
2 , 3
3,3
0» 7
2 , 6
1 . 5
1.2
0 , 8
0 , 8
0 , 6
9 ,2
8 . 0
1.0
i.a
9 ,0
5,6

10 .il
8 . 3
0 . 6
i . )
i ,5
2 , 8
0,5
2 .3

4
3
i
3
3
3
3.
7
3
2
3
6
3
4
2
1
I
I
i
0
1
3
2
2
3
3
2
1
2
2

0.94
0.45
0,45
0.30
0,00
0,20
0,7 7
1,33
0.4 7
0,47
0.40
0,42
0.60
0 v J9
0.36
0.00
0,49
0.00
0,32
0.00
0,00
6.. oo
0.00
0,00
.0.98
0.98
0*00
•o.oo
0.49
0.00



LI 2 €
TOTAL CONCENTRATION *VOL. WW OF FiOCK) OF

! Gf.OCHf:M

NUMBER

693-03.1
693-032
693-033
693-034
693-035
693-036
693-037
693-038
693-039
693-040
693-041
693-042
693-043
693-044
693-045
693-046
693-047
693-048
693-049
693-050
693-051
693-052
693-053
69 3-054
693-055
693-056
693-057
693-058
693-059
69.i~060

15H0
1.590
1.600
1610
1.620
1630
1640
.1650
1660
1670
16 SO
1690
1 700
1710
3 720
1730
1.740
1750
1760
1770
1780
1800
1810
1820
1830
1840
1850
I860
1880
1890

C 1 - C 7 HYDROCARBONS {2A + 285

DEPTH

1739
2548
1820
360

4354
3 2 88
4997
6226
4454
1692
1046
475

1933
3492
2997
2298
1651
392
286
670
i 408
6791
4597
2518
380

172
1426

8
26
31
23
27
44
44
53

117
128
50
36
15
40
74
68
69
51
30
24
32
64
158
195
92
21
13
19
24
75

5
6
.3
6
5
6
7

20
18
11
7
5
10
21
18
22
18
27
22
21
40
128
76
44
12
3

7
19
49

0
1
1
1
0
2
i
1
7
17
3

2
6
6
7
3
5
6
K)
10
66
25
il
4
I
i
4
17

1
2
1
i
0
i
i
i
')
1!
2
1
0
2
11
11
14
8
14
16
25
26
73
47
24
4
0
4
16
49

324
1773
258b
1848
393

4406
3341
5059
6372
4629
175S
1094
497
1988
3604
3101
241.0
1732
467
353
758
i. 548
7215
4940
2688
422
155
313
234
1613

n
34
39
28
33
52
53
62
146
175
66
47
22
53
111
104
112
80
75
67
88
140
424
343
170
42
17
31
63
190

1,9
1.5
1 •„ 5

1,6
1.2
2,3
3.8
3,8
4,3
4.4
2.7
3,1
•3.3

4,6
4.6
16.0
19,0
11,6
9,0
5.9
6,9
6.3-
•9.8

10.9
9.9

26,. 8
11.7

2
2
2
1
]

1
2
2
2
•8

4
2
3
3
7
22
27
7
35
43
148
99
145
108
60
19
3
31
101
184

0,44
0,4 "i
0.53
0.5 3
0,00
2.15
Kli
i. 2 3
3,73
i. Yi
1.72
2,39
2,04
1,0 i
0.52
0,59
0,50
0,43
0.34
0. .J5
0,39
0.38
0,90
0,54
0.45
1.05
?. , 60
0.31
0,29
o.rs



TABLE "i C
TOTAL CQHCÆftl RATION {VOL. PPM Of-' ROCK} Of C1 • C7 HYDROCARBONS J2A + 285

1 "•"""

SAMPLE

*UM3t=H

693-061
693-062
693-063
693-064
693-065
693-066
693-067
693-068
693-069
693-070
693-071
693-072
693-073
693-074
693-07.:>
693-076
693-077
593-078
693-079
693-080

693-081
693-082
693-083
693-084
693-085
693-086
693-087
693-088
693-089
693-090

\

DEPTH \ C-.

| *******

1900 1283
1910 .147
1920 2408
1930 299:5
1940 1302
1950 4021
2 960 420
1.970 344
1980 452
1990 864
2000 509
20s 0 2463
2020 200
2030 123
2040 1864
2050 239
2060 3531
2070 336
2080 381
2090 2'S.i

2100 392
2110 3174
2120 201
2130 84
21.40 182
2l!»0 134
2160 181
21.70 199
2180 231
2 .frø 385

Ethatve

7.3
19
219
344
266
401
105
55
119
175
109
4 j i)

69
4 5
363
97
848
i OH
196
85

133
90 i
111
30
i !9
88
158
238
196
25:5

' • • " " " " — • ; "

C 3 | iC4

51 17
Vi 20
164 56
249 84
225 86
363 136
89 31
96 47
141 51
230 71
185 72
557 169
121 66
64 32
529 187
180 87
1601 481
25f> 119
c)49 260
285 119

369 140
3 92? 540
50J 203
1 9 1 ?

458 261
450 234
47 5 242
1683 744
980 471
616 1150

1—

S1C4 1 TOTAL

Butane i 0-, - C^

54 3 479
70 293
168 3016
251 3923
250 2129
400 5321.
109 753
153 695
146 909
245 1585
219 1094
•501 4099
239 694
110 373
580 3524
341 944

1644 8104
490 1306
959 2345
464 1236

568 160 i
1988 8530
890 1908
63 233

,1.176. 2196
1012 19.18
1040 2095
3572 6435
2113 399 7
2535 4931

TOTAL

c2..c4

196
146
607
<ri%
826
1300
333
351
4fi7
721
.585

1636
494
251
1660
705

4573
972
1964
953

1209
.5356
1 708
149

20 i 4
1784
1915
6237
3766
4566

GAS
WETNESS

O.2
49,8
20, I
23,7
38.8
24,4
hh,l
50.5
50,3
45,5
5 3 , •••>

39.9
71,Z
67.1
47.1
74,7
56,4
74,3
83.8
77.1

7 5.5
62, H
89,5
64,0
91,7
93,0
91.4
96.9
94,2
92.2

TOTAL
% - %

361
552
930

2457
2687
3341
3391
2337
2201
2934

2033
3355
2328
.1006
3107
3780
5610
2917
4678
2937

31 80
6770
5238
1975
6 34. i
6451
6633
11427
8903
9953

•ic4

0,32
0.29
0.33
0.34
0.34
0.34
0.28
0.31
0.35
0,29
0.33
0.34
0.28
0.29
0.32
0,26
0,29
0,24
0,2?
0.26

0.25
0,27
0.23
0,2 i
0.22
0,23
0.23
0,21
0,22
0.45



TABLE 2 C
TOTAL CONCENTKATSON (VOL. PP&5 Of ROCK) OF- C1 C-; HYDROCARBONS <2A + 28)

GfOCHrfvt
DgPTH

693-091
693-092
693-093
693-094
693-095
693-Q96
693-097
693-09B
693-09')
693-100
693-101
693-i 02
693-103
693-104
693-105
693-106
693-IO7
693-108
693-109
693.-1 :U>
693-111
693-112
693-113
693-114
693-115
693-116
693-117
69 3™ 1.18
693-119
693-120

2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2309
23 [8
2327
2336
2345
2354
2363
2372
2361
2390
2399
2.408
241/
2426
24 35
24 53
2462
2iH$
2492

172
344

177
620
353

1243
626
591
555
856
900
473
136
130
707

1673
234
14

2i5
i 04
i 74

1756
745

1580
526
2.i 3
702
376
597

ill
21 i
391
95
537
«46
1305
597
342
289
275
310
•••• -i >

5.1 i

86
58
319
745
334
44
49
35
85
623
298
377
241
145
571
688

1286

344
699
1505
66?.

2315
1973
4376
2030
1041
52 3
705
612
584
161
105
433
1209
552
73
182
112
Ktf
951
4i9
462
54 5
512

1 08.1
2338
2964

111
302
538
334
824
731
1231
635
282
114
i 69
142
156
33
38

210
3 06
I 3
33
27
31
174
64
63
244
225
233
624
707

1053
14 57
2436
1577
3620
3623
5716
2958
1312
521
760
662
826
1.67
206
298
S4J
484
88
196
162
154
630
332
247
1262
I07H
[076
2703
2940

i 891
3013
5322
2845
7916
7 5 28

J 3872
6847
3569
2002
2766
2625
2350
583
537
1830
4678
1710
237
675
439
576

4135
1859
2/29
2817
2174
3664
6730
8494

1719
2669
4870
2668
7296
67 74
12629
6221
2978
X 447
1910
1725
:É878
447
407
1123
3005
1476
223
460
335
403

2379
1114
1 i 49
2291
1960
2963
6354
7897

90.9
88.6
91.5
93.8
92.2
95 ,-0
91.0
90,9
83.4
72.3
69*0
65.7
79.9
76V6
75.7
61*4
64*2
86,3
94,0
68.-2
76.2
69*9
57,5
59.. 9
42.1
81.3
9 0 •» 2

80.9
94.4
91.0

6963
6950
7608
5535
9874
9841
13753
9859
4382
1799
1852
1406
3381
896

1493
1107
1655
1034
519
68<
820

1060
1059
546
480

6108
3454
2689 .
6380
70/9

0.20
0,21
0,. 21
0.21
0.23
0.20
0.22
0.21
0.22
0.22
0.22
0,21
0,19
0.20
0,19
0.25
0.25
0,22
0.15
0,5.7
0.16
0 o 20
0.28
0, 19
0.25
0,19
0,21
0.22
0.23
0.24



SAM PL!;.

NUMSgR

693-i2 i
693-122
693-123
693-124
693-125
693-126
693--127
693-128
693-129
693-130
693-131
693-1.32
693---133
693-134
693-135
693-136
693-137
693-138
693-139
693-140
693-141
693-142
693-143
693-144
693-1.45
693-146
693-147
693-148 -
693-149
693-150

TOTAL QQHm*iTKt>7tOU

DEPTH

2504 215
2513 1.34
2522 22.3
2531 809
2540 348
2549 223
2570 1.009
2579 689
2588 1.103
2597 658
2606 344
2633 372
2642 1555
2651 1283.
2660 864
2669 591.
2678 78 7
2687 625
2696 623
2714 633
2723 1073
2732 1308
2741 412
2750 466
27 59 328
2768 253
2777 867
2786 499
2795 737
2810 189

176
46
23

324
106

59
385
217
326
267
159
120
731
185
161

94
135

98
160

62
160
222
127
102

78
67

151
107
196

66

fV-JU fi'Uift P/JCK} 'if

j

311 104
3? 13

668 408
860 307
433 211
222 81
822 189
3 74 80
556 145

1802 1177
909 633
28'? 219
822 92
1.57 108
126 84
64 62
95 59
69 37

101 61
49 32
95 44

192 64
6 3 16

107 32
90 2?
41 13

120 26
67 16

212 42
90 27

C-j C< MYDfiGCARSOiM

\
i:

% I TOTAL

c, - c4L
524 1330

66 296
1788 3110
1299 3599
949 2047
422 1007
822 322 7
393 i 753
616 2746

6362 10267
3672 571.8
1413 2409
603 3803
794 2528
609 1844
485 1297
434 151.1
270 1098
483 1428
2 75 1051
329 1702
418 2204
1.34 7.52
198 906
156 680
84 4 5?

178 1342
1.04 792
188 i 375
113 485

S UA + 2BJ

TOTAL
C 2 - C ,

i l l . 5
162

2887
2790
1699

784
2218
1064
164 3
9609
5374
203 7
2248
124.5

980
706
724
474
805
418
628
895
340
440
352
205
475
294
638
296

GAS

WETNESS

83.8
54,8
92.8
77,5
83.0
77.8
68.7
60,. 7
59.8
9 3.6
94,0
84.6
59.1.
49,2
53.1
54,4
47.9
43.1
56,4
39. 8
36.9
40,6
45.3
48, 5
51.7
44,7
35.4
37.1
46.4
61.0

TOTAL

CJJ-C 7

j

3627
1157
7887
6857
5125
2270
2654
.1 908
2079

20577
16600
8676
8650

10214
7311
8080
6334
6392
740?
6619
6 374
6552
4993
5172
475.5
4094
662 7
4966
5409
3000

'""nC7~

0.20
0,20
0.23
0.24
0.22

0.23
0.20
0.24
0.18
0.17
0, 15
0.15
0, .14
0. 14
0,13
0.14
0.14
0,13
0.12
0.13
0,15
0.12
0.16
0.17
0*5 5
0.15
0.15
0.22
0.24



TABLE- 2C

TOTAL COMCE&IRÅ-FiOM (VOL. ??M OF ROCK) OF C-3 • C? HYDROCARBONS {2A *- 2B?
•

GEOCHEM

SAMPLE

NUMBER

693-151
693-152
693-1.53
693-154
693-155
693-156
693-157
693-158
693-159
693-160
693-161.
693-162
693-163
693-164
693-165
693-166
693-167
693-168
693-169
693-170
693-171
693-172
693-173
693-174
6.9.3-175
693-176
693-17 7
69.3-178
693-179
693-130

DEPTH

2819
2823
2837
2846
2855
2864
2873
2882
2891
2900
2909
2918
2927
2936
2945
2954
2963
2972
2981
2990
2999
3008
3017
3026
3035
3044
3053
3062
3071
3080

300
270
282
412
262
204
360
322
125
243
334
202
442
249
209
239
476
383
262
301
227
825

1108
479

1:079
558
292

1042
440
496

C 2
Ethane

126
130

90
149
101

45
143

75
24
35
71
66
79
39
34
83
75
99
7?
70

118
262
39?
322
424
337
110
392
277
196

C 3
Pfopsste

142
111

74
156
108

27
61
32

8
15
38
37
34
17

104
29
28
61
93
28
74

309
349
298
397
335
112
292
312
148

Ssofau tarts

28
20
15
36
24

7
1
4
2
3
6
5
7
9

156
1.0

7
9

20

17
101

88
302
115
105

46
114
1.25
63

Butane

10.8
73
68

136
87
36
50
23
10
16
34
32
32
33

256
25
39
41
52
22
43

196
165
177
226
187

80
175
200
1.01

" 1
TOTAL

' • • ; "^'4

705
604
529
889
581
319
624
456
169
313
482
342
593
346
759
386
625
593
504
42 5
479

1694
21 08
1379
2241
1521
641

2015
1354
1003

TOTAL

c2- -c4

405
334
247
477
319
115
264
134
45
70

148
1.40
1.51

9?
550
147
149
210
243
124
252
868

1000.
900

1161
964
349
973
914
508

j %
GAS

WETOESS

57.4
55.3
46.7
53,7
54.9
36.1
42.3
29,4
26.5
22.2
30,8
41.1
25.5
28.0
72.5
38.1
23,8
35.5
48,1
29,1
52 , 7
5.1,3
47.4
65,3
51.8
63.3
54.4
48,3
67.5
50,6

TOTAL

c5-.e7

3168
2132
3645
3499
3144
2733

• 2877
2890
1854
2286
2807
3052
3008
3073
3360
2567
3982
3692
2164
2904
3269
4931
3396
2926
5503
3709
2419
2337
1.800
1729

0,260.27
0,22
0.27
0.27
0.20
0,13
0.. 17
0.21
0,1.9
oa?
0.16
0.21
0,26
0.61
0.40
0.19
0.22

. 0:, 39
0.20
0.38
0.52
0,53
0.58
0.5.1
0.56
0.58
0,65
0.62
0, 63



ABLE 2. C

\
GEOGHSM

SAMPLE

i NUMBER
1

693-181
693-182
693-183
693-184
693-185
693-186
693-187
693-188
693-189
693-190
693-191
691-192
693-1:93
693-194
693-195
693-196
693-197
693-198
693-199
693-200
693-201
693-202
693-203
693-204
693-205
693-206
693-207
693-208
693-209
693-210

DSPTB

3089
3098
3107
3116
3125
3134
3143
31.52
3161
3170
3179
3206
3215
3224
32 33
:3251
3260
3269
327?
3286
3295
3304
331,3
3322
3331
3340
3349
3358
3367
3376

TOTAL COKCENTRAIlGftl

et

771
493
382
297
302
254
180
269
259
352
2 35
22?
265
403
25?

2194
374
323
127
187
244
241
178
253
142
291
231
22?
192
218

Ethane

(VOL.

390
279
168

76
70
62
76
74
98
51
41
38
64

130
70

396
27?

96
46
92
43

100
36

104
54
79
66
44
32
48

pirn OF

3
ars«

335
230
174

94
59
33
46:
36
43
25
17
17
32
50
24

169
82
31
14
23
M
24
11
21
14
16
12
7
3

14

ROGKJ OF

fC4 1

I

123
72
66
37
2 3

6
3
4
8
2
2
2
9
6
1

21
8
3
1
6
0
2
1
6
0
2
I
0
0
0

-C7HYDROCARBONS i2A 4-28}

3iutar..e

196
112
1.21

79
.54
23
26
19
14
10
11
9

15
18
6

64
27

9

a
i

n
3

28
2
"7/

2
0
0
0

TOTAL

C 1 " C4

1815
1186

909
582
508
378
332
401
421
440
307
292
385
606
359

2844
769
462
1.90
316
299
378
229
413
21.3
395
312
278
227
280

TOTAL

c2-c4

1154:3
693
528
285
206
124
152
132
162

88
72
66

120
203
101
650
395
139
63

130
55

137
51

160
71

104
81
51
35
62

%
GAS

WETNESS

57.5
58,4
58.1
48,9
40.5
32.9
45,7
32.9
38.5
20.0
23,3
22.5
31. 1
33.6
28-, 2
22.8
51.3
30.0
33.0
41.0
18.4
36,3

• 2 2 * 1

38,7
33.5
26.3
25.9
18.3
1.5.4
22.2

t

TOTAL

I Cg-C?

2386
2193
2139
2293
2587
2390
2513
2535
2459
2329
1612
1.586
1918
2344
1497
1883
2085
1652
892

1.509
1156
1212

928
i 160
1094

533
800
878
64.3

1202

-"7;e4

0.63
0.64
O..55
0«46
0., 42
0.2 7
0.11
0.20
0.54
0,21
0,23
0.2?
0.53
0.30
0.23
0.32
0,30
0.40
0,43
0.85
0,1.9
0,17
0. 29
•0.2.3
0.16
0.34
0-66
0.00
O...0C
0.00



GSOCHfM
SAMPLE

TABLE 2 C
TOTAL CONCENTRATION (VOL. PPM OF ROCK) Of C-j - C7 HYDROCARBONS (2A

DEPTH

693-211
693-212
693-213
693-214
693-215
693-216
693-217
693-218
693-219
693-220
693-221
693-222
693-223
693-224
693-225
693-226
693-2.27
693-228
693-229
693-230
693-231
693-232
693-233
693-234
693-235
693-236
693-237
693-238
693-2 39
693-240

3385
3394
3412
3421
34 30
3439
3448
3457
3466
347 5
3484
3502
3511
3520
3529
3538
3556
3565
3574
3583
3592
3601
3610
3619
3638
3647
3656
3665
3674
3683

164
152
144
130
161
133
155
133
136
132
20?
177
1.11
144
240
153
497
240
300
252
193
167
109
146
289
103
145
\ 42
127
66

£ Shane

.34
43
59
34
48
44
85
47
48
35
69
46
42
57
20
29
46
52
160
74
33
2 3
(>

27
34
8
7

i 4
\1
21

•-3

II
n
is
a
11
12
18
1?

9
9

14
9

10
12

7
6
9

10
46

9

3
i 4
o

•}

3
4

10

Esobiitant»

0
0
.0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Buisrie

0
0
0
0
0
0
0
0
0
0
0
0
:o
0
0
0
0
0

16
0
0
0

e
0
0
0
0
0
0
0

TOTAL

c2 ,c4

GAS

WETNESS

208
206
218
1.7:5
220
190
258
191
193
176
290
231
164
213
267
187
552
303
522
335
232
195
117

187
332
114
156
168
154
91

45
54
74
45
59
56
103
57
5:7
44
84
54
53
69
2?
35
55
62

83
40
2:7
8
41
43
12
11
18
27
25

21,4
26.2
34.1
25.6
27.0
29.6
40.0
30.1
29.3
25,0
28,8
23.4
32,3
32.4
10,3
18.5
3.0.0
20.6
42,6
24.7
17,0
13.9
7.2

22.1
13,0
10.1
6,8
11.3
17.6
27.8

1021
966
1230
1002
101.6
924
1182
71 i
910
745
93 i

925
965
769
771
594
686

ssa.
1082
797
671
691
465
665
7 59
434
604
55fl
662
246

1, f«»
0,00
0,0'i

0,s>!<
0,00
0.00
O.fXf

').0f«
0. m 1
0,00
0,00
0,00
O.Oij

0,00
0,00
u,<<0
0.00
0,00
njji)

0.00
i), i(0

0.00
O.UO
0 * Of !

0 00

o.co
o.rt»
u,00
0.00
0,00



TABLE 2 0
TOTAL CQHCeUJHAT\OU SVOL, Vim OF BOCK; Of C-j - C? HYDROCARBONS «2A +• 28}

oebcHEM
SAMPLE | DEPTH

693-241 3692
693-242 3701
693-243 371.0
693-244 3719
693-245 3728
693-246 3746
693-247 3755
693-248 3764
693-249 3773
693-250 3782
693-251 3791

•Mettiracse

736
107
134
30

108
74

72.3
101
152
37

étfwf

3/
/ i

4
2',
20
op
2<<
H)
° j
27

—;

C 3
P'ro&ann

18
7

1.2
2
9
7
8
5
7
7
7

" ' -

0
0
0
0
0
0
0
0
0
0

' " •

0
0
0
0
0
0

0
0
0
0

TOTAL

790
136
158
35

141
101
754
127
.168

66
148

TOTAL

53
28
44

6
33
27
31
25
17
10
34

% |
GAS | TOTAL

WSFNESS I C g - C ?

6.9 o81
20.9 It 4
28,0 r / 9
16.2 394
23>4 442
27,0 514

4. 1 54 7
20.1 309

9.9 J76
44.9 38'>
23,2 480

«c4

0 00
0,00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0,00
0.00



GEOCHEM
SAMPLE.

693-08Ih

693--086A

693-031A

693-097A

693-10JA

693-106A

693-113A

DEPTH

2100a

2150m

220035

2260m

2345m

24G8æ

KE??GG£-:s\S

TYPES
•40%; 10-40%;

l ;W-H-Ai?i

MAI Vtt*. :ON

REMARKS
REWORKED PARTiCLE

significant highly disseminated 75
AJB- 1 i ke contaminao t
a at 2- and 2, dominant H at 2-
to 2

disseminated Pm~iik<e con tarn- 65
i nation

doEsinantly atypical. Am~iike 65
ma teria1 believed to be
contaminant
H at 2- and 2- to 2

disseminated arjj-like ooi'itam- 65
j.na.nt
B at 2»:

ilryquent Ara-like contaminaiit 8G

disseminated &m-Iike contain- SO

j.nant
H a t 2~ to 2 l igni te adcii Live

H at 2~ to 2 «HK3 2 90

F~M

M

F-C

M

F-C

F-M

PRirSSRV-
ATtQN

MATURATION
iNDEX

F

F

F-G 1-i- to 2- {?}

to 2-

1-5- to 2-

F-S 1+ to .2-

I-f to 2-/2-

2~ max

postscsipt •*-•

iis, Herbaceous, fnertifiitey f̂ Ksii"!,..

me, cuticie, systs. eeqiiiitesi. fine, of.hsf,.stfiitrtofsd, S^MS•polisui,



REFLECTANCE DATA

GSOCHEM
SA MP i. f.

693-0033

693-G10A

693-G1GA

693-02.IA

693-03IA

69 3 -04 3.8

693-G53R

693-064A

693-07 2,A

693-OS1A

633-03SA

693-091A

693-09 IB

693-09?A

693-10 IA

693-106A

1220HJ

1340m

1440m

1530ns

1700m

1810m

1930ES

2010m

2100m

2150m

22O0rs

2200m

2260m

2300s

2345ra

2408m

SAMP Us
TYPE

AVERAGE REFU-CTIVSTY Ro (%i, tNUM8£R Or PARTiCUES;

WR

WR

WR

WS.

WR

WR

WR.
x,m

wa
WR

WR

WE

WR

WR

REMARKS

0

0

} " \
V . . '

0

0

Q

Q,

o
0

0:

' - _ > •

0

0

0

0.

-31(19)

.27(19)

,33(21)

.34(3)

,35(3}

.3712}

.60(2:)

.59(11)

.36 (6)

.38(2)

.42(2)

.37(30}

.53(5)

.55.(9}

,36(10)

,4S (,1.)

0

0

•0

1

1

y*

r\

0

0

Q

u

—

, 4 4

-

, 5 9

.57

-

. 0 5

,00

,70

,56

,58

. 4 3

Qi")

,74

. 4 6

. 0 5

( i )

(7 ]

(2)

(23)

(9)

(195

(4)

(9)

(4)

(32)

(14)

(16}

(30)

'"\̂•- *

r-,
>-• *

0

.0*

0.

i *

P .

.....

-
38(2)

01(3)
„

_

87(5)

79(9}

95(16)

61(12)

06(3)

94(17)

73(11}

33(18)

-

...

-

...

...

.Q...98 {4.1

0.94(3}

1,71 (1)

CT—<{itch cuttings; CO-epfB.-WfS-whoie rock; &C-i<ei"ogers conasnusts.



GtQCHt-W

CDNCENTRATSQ& l?m) OF EXTRACTED C1g+MATERIAL IM ROCK

TOTAL.
S.XTR ACT

HYDROCARBONS

693-
693-
693-
693-
693-

•081A

•086Å

•091Å

•09 7 A

•102A
693-IO6A
693-113A

2100
2150
2200
2260
2309
.2345

549
2034
2395

1230
420

465
749
361
121
523
83

113
4?S
485
273
101
220
69

279
938
1233
634
222
743
.152

136
46?
7Å9

366
15«
139
133

82
436
388
230
83
149
98

40
161
115
114
56
120
26

3 h
110
30
35
29
11



E 5 b

(&OBMAUS&D %} OF C 1 5 + MATERIAL EXT3ACTSD ¥-}'<OM ROCK

693-08IA
893
693
69 3
693
693

086Å
09IA
09 7 A
IO2A
1O6A
]I3A

2100
2150
2200
2260
2309
2345
2408

30,32
22.89
28,86
25,35
21.76
42.50
19,83

20
23
18
19
18
17

5?
25
68
15
29
88

16.47

24.73
22.89
28.86
25.71
28,47
15,35
31,60

14,98
21,42
14.94
19,68
15,05
12.14
2,3,36

f * i^ ^

7.90
4» 41
7.,98

10,19
9.73
6.22

•2.14
1,65
4,24
2.13
6,25
2.36



GEOCHEM

i\S UMBER

693-081A
693-086A
693-091A
693-097A
693-I02A
693-106A
693-1!3A

TABLE 6
SIGNIFICANT RATIOS i%) OF C 1 5 + FRACTIONS AtiU. ORGANIC CARSON

2100
2 150
2200

2408

ORGAftiSC
:A3.B0N
•Silt. '%)

H.Y&ROC ARSONS

TOTAL EXTRACT

J -

0.4.4
0.70

0, 87
0.78
0.77
Q:.7i

50,89
46.14
4 7.34
44.50
40,05
60.37
36,30

HYDROCARBONS

ORG.CARBOH

11

35
40
86

7,29
2.85
9.55
2*15

TOTAt EXTRACT

ORS.CARSON

12,4?
29,05
24.95
!8<37
7,11

15,98
5.91

'AR&MATSCS

1.47
0.98
1.55
1.32
1.19
2,38
1.20



TABLE ?
PYROtYSiS RESULTS

"AT. %
OPGAK'lC
CARBON

(OC)

693--08IÅ
693-086A
693-
693-
693-
693»
693-

-09 2Å
-097 Å
-I01A
-I06A
-113A

2100
2150
2200
2260
2300
2343
2408

0,59
0.94
1.30
0.97
0,73

0,60

46
177
68

158
35
30

717
1408
1230
1088
1274
2041
452

0.04
0,03
0.L3
0.06
0.11
0.02
0,06

0.12
0.15
0.O9
0,11

oar
0.35
0,08

428
431
432
428
426
424
428

ai 8if.wmsn {Paak 1? evoived up to 340°C, (Peak 2! evoived 340 — 550°



TA8LE 3
COMPOSITION (NGRSMUSED %f OF C15+ PARAFFIN - &APHTHENK HYDROCARBONS

GilOCHiVM SAMJ--.K

D.SPTH

SAMPLE TYPE

nC1 6

nCn

1 n C i a

R C 20
nG ? ,

X l C 22

J J, y

i v*,,-:

nc
j .-S3

§ u "26

i n C 2 7
I n C 2 8

• • K '3O

n C32

i n C - .
i 34

i ™ ^ ^ .jut.

PARAFFIN

ISGPRENG.ID 1

N&PBTHS&E
i

CFI ZNDBX «.

CPI INDEX 3

PEXSTffi® / P . H Y T M 4

PRISTANE/nG.., 1

| 21

•6

8

1 8

i 3

8

8

i 7

6

g

5

4

3

J.

0

0

0

0

0

34

4

60

0

1

i.

61A

00m

.30

.45

. 7 5

. 1 9

«52

.30

> 82

,34

.45

, 2 3

.86

.1.1

. 3 0

. 5 6

, 4 5

< '; 1

.59

.22

. 15

, 1 5

. 15

«63

, 67

69

96

07

27

3S

21

8

9

g

8

8

8

7

6

6

S

4

3

2

0

0

Q

Q

0

41

4.

.1

1.

1,

0 .

36A

50m

. 6 2

. 9 2

. 38

, 8 5

.,31

. 16

. 6 3

. 7 1

,33:

. 0 3

,57

.58

, 5 9

«32

. 7 5

.94

. 3.8

. 1.5

, .lis

..15

0 8

98

64

38

•03

07

30

67

- 0 9 LA

2200.

11.17

12.9.3

12.24

11,26

9.21

7,74

6.86

6.46

5,78

5.29

4,0.2

2.94

?; 1.76

1.08

0.43

0 „ 20

0,20

0.10

Q.10

0.10

48,95

6:, 71

44.34

0.99

1*09

1.41

0.66

••v, •'"•. •"-} -r .

2260m

11.30

13,45

12,00

11.71

10,63

S.79

6.83

6,07

4.66

4,66

3.36

2 „ £'$

1.30

0.65

0.22

0,22

0.22

0 , 2 2

0.11

0, i 1

0vil

34.90

7,57

57. S3

0.96

1,06

i,,41.

0«99

-102A

2309m

18,01

16.90

12.60

10.94

8.31

6.37

5.26

4,7,1

4.16

3.74

3.19

2,35

1.39

0,9?

0.28

0.28

0.14

0,14

0.14

0.00

40,52

7.18

S2.30

1.00

1.0 i

1.61

0,87

- r 06A

2345m

10

11

12

i t

9

8

6

6

6

4

3

i

0

•o

0

0

r i

0

v

42

6

51

i

1

0

.39

. 8 2

, 4 3

.96

«02

v 4.9

. 06

. 9 4

. 53

.22

.90

.06

,7'i

.92

,41

.20

.20

v 20

.20

.20

.10

. 10

,36

. 5 5

.03

.17

«24

~ 1

2 «

3,

A . 3 ,

12 <

12,

9 ,

8 .

b,

6 .

4 ,

5«

•'i •

-\
i ,

1 .

1,
r\

v *

0 .

0 ,

0 .

3 3 ,

6 .

SO.

.'u .

• :

1 .

0 .

.3A

63

10

39

28 i

64

53

90

60 1

73 j

18

06

44

62 j

S l

30

20

20 !

20

20

10

87

12 i

0 1 i

01 |

18

44

86
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"Screen Analyses" are described in sections ,-V, C and p.< "Sarrspie Preparation"
In section B, "Follow-up Analyses'' in sections E through K and "Correlation
Studies" ir< section L, The analyses can b& run or. either core or cuttings
mate/rial with the proviso that samples sruast foe •canned for the C\~Cj analysis
arsd should be canned {or at least wet) for the C4--C7 analysis, Thé other
analyses can be run on both canned and. bagged samples.

The afaundance and eoBtposi.fciars of the Cj-C? hydrocarbons in sediments
reflects their source rictinsss, nsaturity and the character of the :hydro~
carbons? thsy can yield. Most importantly, it is sxtreitteiy sensitive to the
pr^sonce of rrsigrateer hydrocarbons and is «n excellent rsethcd far their
detection, .As. it provides the information on raost of the critical parameters
and is also economical,, this analysis is excellent for s.oreeisirsg samples:
to decide which of them merit further analysis.

During the time which elapses between the collection of the sampIa at
the wai.ls.its arid its analysis in th® laboratory, a fraction of the total
gas passes from the rock "o ths air space at ths top of the can. For
this reason, both tJie air space and the cuttings ar® analysed-

The analysis involves the gas chroraatographic separation of the individual
Ci«C4 gaseous hydrocarbons !ir.ethane, ethanej propane, isobutans and normal
isutarte) and a partial resolution of the CS~C'7 gasoline-range hydx'oosrbans
(for their corKpiete rsspiutios see Section S). The ppr?. abundance o£ the
five gsses and of the total C5-C7 hydrocarbons are calculated fron their
electronically integrated peak areas (got: from peak height) by comparison
with a standard.

In. the report, the .following data are tabulated; ths abundance and
composition of ths air space gas, of "he cuttings gas and of the
OOKsbiried air space and cuttings gases, The combined results are also
presented graphically.

All of the analyses described in subsequent sections are run on washed
and hand picked samples.

Cuttings are washed to remove the drilling itmd, cars bsing taken not to
reffiox'e soft slays and fine sand during the washing procedure-. Using
the C;~C7 hydrocarbon data profile of fchs w«ll,: or ths organic: carbon
profile {if this analysis is used for scr-sening} » electric logs {if
supplied) and the appearance of the cuttings under the binocular rsi/cro-
seope, sarspies år® selected to rspresent the lithciogieai and geochemicai
sones psnetratsd by the well. These samples are the.n carefully hand
picked and the iitlioiogy of the uncaved jnatariai is described- It is
these samples which are submitted tor further «naiysis.

Sample material remaining after analysis is retained for six months.
Unless instruct .ions ars: received to the contrary, Geochem Laboratories
may then destroy the samples.

Our reports incorporate a gross lithoiogicai description of .all the
samples which have been analysed and litho percentage logs. As screer*
analyses ars recosCTettded at narrow intervals, a complete lithoiogicai
profile is obtained.



•C.I ORGANXC...C;ARBpH 1AgALYSIS.

The organic carbon contest of a rock is a measure of its rotal organic
richness. Combined with the visual kercgen, G;-"C?; €4-07, pyrolysis and
ci5+- analyses, the organic carbon contest is ased to evaluate the potential
(riot, necessarily actual} hydrocarbon scares richness of the sad issent.
This Analysis is an integral part of a total evaluation and it can also
be .used as an economical screen analysis for dry samples (when the Qi~C-j
analysis cannot be used),

Hand picked staples ars 4x4.eel, crushed and then acidised to remove the
inorganic calcium and magnesium carbonatss. The actual analysis involves
combustion in a Leco carbon analyser. Blanks, standards and'duplicates
ara run routinely for purposes of quality control at no extzs cost to
the client.

The data ars tabulated and presented diagraKiaticaiiy in our resorts in
=i: manner which .facilitates compsrison with the gross lithology" (see
Section 3} of the samples.

An ideal scraen Analysis Khich provides a definitive Treasures of potential
source richness upon those samples whose organic carbon contents suggest
fair or good source potential. This is described in detail in section K.

S! PBTÅJXEP C4-C7 .HYDRQCÅHBQN..

The abundance and composition of tils C4--C7 gasoline-ranga hydrocarfoons
in sediments rsfisets their source quality,- level of thermal maturation
and organic facias. In addition, the data also reveal the: presence of
•migrated hydrocarbons and can bs ussd nor crude oil^'parent sourse rack
correlation stwdies.

This powerful analysis, psarformsd upon h&nd picked iithologies, is
employed as a fpliQw-iip. to. confirm the potential of samples, which have
bees selected asing the initial screen analysis* It is used in conjunction,
with the organic carbon, visual kerog«n and Cij* analyses.

The individual norraai paraffins, isoparaff iris .< naphthenes and aronsatics
with h&t^w&Bn four and seven carbon atotns iis the molecule (but also
including toluene) are resolved by capillary gas chroraatography and
their peak areas electronically integrated.

Normalised compositions, selected ratios and the ppm abundance of the
total gasoline-range fraction are tabulated in the report and also
presented, graphical ly.

T X ON

Kerogea is the insoluble organic matter in rocks. Visual examination
of the kerogsn gives a direct measure of thermal maturity and of the
composition of the organic matter (organic fades) and indicates the
source quality of the sediiaant - which is confiriaed using the organic
carbon, light hydrocarbon pyroiysis and €-.$+. analyses.

•The type of. hydrocarbon (oil or gas): generated by a source rock is a
runction, of the types and level of thariRai maturation of the organic
matter which are present. Both of thase parasietsrs ara measured
directly bv this ntetJiod,



Kerogen is separated ^rom the inorganic rock matrix by acid digestion,
and flotation, methods which avoid oxidation of the organic matter.
It is then so-anted on a glass slide ana examined at high and low
magnifications with a Leitz microscope, Chemical methods measure the
total kerogen population hut, with this technique, Individual particles
can foe selected for exa35v3.r3at.xori and spurious ̂ ateriai identified. This
is particularly valuable in reworked, contaminated, and turbodrilied
sediments'.

Ths following data are generated: the types of organic matter oraserx
and their relative abundances., an estimata of the proportion of reworked
material, preservation state, the therms 1 maturity of the non-reworked
organic matter using the spore colouration technique.

Our maturation seal© has been developed to digitise small but
changes in organic :matier colouration resulting from increasing maturity
and to place particular esnphasis upon the immature to mature transition*
In the absence of a universal colouration scale, the most significant
points on aur scale have bs-an calibrated against equivalent vitrlnite
reflectance values. The following maturation stages are recognised
at the .lov? end of the scales-

a) immature; thermal index less -than 2~ (0.45% Ro)
b! marginally mature; indices between 2~ and 2,

Minor hydrocarbon generation from amorphous and
herbaceous (~ algal) organic matter

c) mature? indices between 2 (0.5 3% Re) and 2 to 2+ (0,72% Ro} ,
significant generation from amorphous., algal and herbaceous
organic matter but wood only "arginaiiy mature

d) oil window? indices of 2 to 2» {0.72% Ho) through to
3 M . 2 % Ro;, Feak hydrocarbon generation.

•The condensate zans starts at a thermal index of 3 whilst indices of
3-t- {2,0% Sd) and .higher indicafe© the «ometaasorphic dx-y gas stage»

A "otal of fourteen types of orgaHic matter are sought based upon the
major categorias of algalf amorphoust liarbacaous (spore, sollen, cuticle},
woodf inertinits and resin. 'This detail is essential for"a proper under-
standing of hydrocarbon source potential AS the different sub-groups within
each category have different properties.

gpon completion of the study, the karogen slides are sant to she client.

Vitrinits r®flecfcance is an altemative/confirsxatory ruethcd for evaluating
h l maturation which is used in correction with the

analysis.. The reflectivity of vitrinite n<acerals incrsasss in responsa
to thsr.tial ait-sration and is used to define maturation levels andf
by projection, co pradict maturity at deptn or tha thicknesses of section
removed by erosion.

Measurements are made upon kerogen separations in conjunction with polished
whole rock samples. In general, this analysis is performed upon the
sase samples as ths visual kerogen analysis, thus facilitating a direct
comparison a£ she r.wo sets of results.

If possible, forty to fifty ssieasur&msnts «rs taken per samp la ~ unless tha
sediments are organically lean» vitrxnxte is sparse or only a single uniform
population is present. The data are piottad in a histogram which
distinguishes ths indigenous vitrinits from possible reworked or caved
material. Averages are calculated for eacn population, Coratsents upon
sxinifca f iuox'sscsi^ce and upon tha character of tha phytoclasts are not ad
on the histograms. Ths reports contain the tabulated data, nissograms
and the reflectivities plotted against dapth.

The vitrinite and visual kerogen techniques provide mutually compierRentary
inforruacion upon raaturity, organic matter type and diagsnesis.



E'} £j.s-^MSMåI£Æ^^MSE3ååÆMlBG - A ^ CHRO>*ATOGRA?HIC SEPARATION.

Sections "å" and "S" desalt with analy-sss -covering the light end of the
hydrocarbon •spectruiH-. This section is concerned With the solvent
ex-tractable organic -material in the rook with mare than fourteen carbon
atonis in the molecule (i.e., ths heavy end) „ The amount aud composition
of this extract: indicates source richness and type, the level of thesteal
Maturation and the possible presence of migrated"hydrocarbons,

These results are integrated with those derived trom the pyrolysis,
visxiai fcerogen, organic carbon and Light hydrocarbon analyses*

The techniques involved in this analysis sjrcipioy pure solvents and have
been designed to give raprod'aeibie results. Hand picked samples are
ground and then solvent extracted in a soxhlet apparatus,-or by blending,
•with dichiora.-nsthaae (the solvent .sy-s-tesrr can bs adapted to client' s
specifications). After asphaitane precipitation, the total extract
is separated by cølussn ch.rortiatography or high prsss^rs liquid chrosn&tegraphy
into the following fractions; paraffin-naphthene hydrocarbons, aroasatis
•hydrocarbons-*, eluted KSO's (nitrogen-, sulphur-*, and oxygen- containing
nofi-hydrocarbonsi and non-siuted SSO's. Sots that the nan-hydrocarbons
are split into three fractions and not reported as a gross value, These

chromatograpny, high mass spectroscopy} including correlation'studies*

For convenience and thoroughness,, the data are reported in three formats?
the weights of the fractions, ppm abundances and normalised percentaga
csjtiposit.ions, The data are also presented

The gas chromatographic configurations of ths heavy C1^^ par&ffin-
napatherie hyårocarbons reflect sourca type, the degree' of thermal
maturation ar.fi the pres.snca and character of Migrated hydrocarbons or
contamination.

Not only is this analysis an integral part of any sourc;® rock study but
it also provides a fingerprint for correlation purposes and helps to
•define the geescbemieal/palynclogical environmental character of the source
rocks frorfi which crude oils -were derived.

The paraffin-naphtharte hydrocarbons obtained by coiiiKn chromatography
are separated by high resolution capillary chromatography. Excellent
resolution of c.he individual normal paraffins, iHOprénoids and significant
individual isoparaffins and naphthenss -.is achissvsd. Suns ara nonsally
tersiinatsd at -003.5, A powersui in-house microprocessor systssi is being
introauced to correct for the change in response factor with chain length.

The normal paraffin carbon preference indices (C,?.,X, ) Indicate if odd
(values in excess of 1} or even (values^less than i) normal paraffins
are dominant. Strong odd prsferances (=« strong pristans peaks) ars
characteristic of immature land piar.t organic siat.tsr whilst sv«$n
pr<s£er8RC£5s f * gtrortg phytane peaks) suggest a reducing snvironmsnt
.of-depositionx With increasing maturity, values approach; 1»Q and oils
are typically close to l.Q. The xndiass are calculated using the
following formulas s

C,:?\l& » C21 * C23 r C2S t C37 •*• C21 + C23 + C^s + C27

'-24

£233£31
-2 8 ^ C30 G2S * '-28 *• C30 + C32



ograiBs are reproduced in the report for use as visual fingerprints
and in addition,- •cha following data are tabulated; normalised normal
paraffin distributions; proportions oi: paraffins, isoprenoids and
naphthanes in the total paraffin-naphthene fraction; C.P.I& and C.P.Ig;
pristane to phytane ratio; pristane to nCi7 ratio.

Ths process of thermal maturation can be simulated in the laboratory by
pyroiysiSj which involves hearing the sample under specified conditions
sn4 measuring the oil-like material which is freed/generated from the
rock, with this analysis, the potential richness of insmatura sediments
can be determined and, by coupling the pyroiysis unit to a gas
shrotttatograph, the liberated material can ca characterised. " These
results are correlated with those obtained frans ths organic carbon,
kercgen and CJ^J. analyses.

Small amounts of powdered sample are heated in heliun to release the
thermal bitumen (up to 340^0} and pyrolysate {340~550°c). The thermal
bitumen correiatss with -ha solvent extractabia material (see above)
whilst the pyrolysate fraction doss not: a>;i3t in a "free" state but
is generated from the kerogan, chtas simulating saturation in zh& subsurface.
Abitndancss f weight ppm of rock; ars itieasured vfith a flans« icnisation
detector against a standard. Thermal bituraars includes .source indigenous,
contaminant and migrated hydrocarbons but the pyrolysata abundance is
a .T.sasvirs of ultixaats source richness. The capillary gas chroæatagram
of the pyrolysate is used to evaluate the character of the parsnt organic
•natrsr ard whether it is oii or gas prone- Peak tempers-cure {s 5 of
pyrolysats evolution is recorded. Carbon dioxide can be measured if
requested but xs ncrwally ignored as the separation of the organic
and Inorganic species has been fcTOd to be artificial and unr-aliabie.

Pyrolysafce yields provide a definitive measure of potential source
richnass which avoids the axsbiguitles. of the organic carbon data and
she problem of contamination. This analysis is also used ta sv&iuats
the quality and character of the organic satser and the degree to which
it has realised its ultiroaca hydrocarbon potential, Geochsia does not
employ the pyrolysis technique to evaluate maturation, preferring the
ksrogen and vitriaite reflectance analyses which avoid the problem of
reworking and hence, are mora reliable.

Capillary chrosistograas produced for the pyroiysat® hydrocarbons range
SraiR Cx (methane} out towards C35 but exhibit sonsidersble variations.
They are used to define whether a source rock will yield oii, condensate
or gas. With this new technique, it is now possible to com»lets the
«valuation of a source rock.

•The data are tabulated and presented graphically. MlMt-PYROLYSIS Include
ppm thermal bitumen and ppm pyralsate. PYROI.YSIS also provides th& above
together with the temperature of peaX pyrolvsate evolution. Th«
capillary chromatograma of the pyroiysatg obtained by PYRQL-Y&IS-Ge ara
reproduced in the report. The Mini-Syrolysis analysis is recommended as
screening technique.

Oil to oil 'and oil to parent source rock correlation studies raquire high
resolution analytical techniques. This requirement is satisfied by
soms of the analyses discussed above bufe others ha%re been selected
specifically for correlation work* Many of thsse analyses also provide
information upon the character of ths environment <3£ deposition of the
parent source rocks.



-VI.'

detailed G4-C7 hydrocarbon (gasoline range} analysis * See
Section E- Although these, hydrocarbons cars be a.f f a at sd by
migraticrnai/alteratiori processes, they •"ominoni.y provide a
very useful correlation parameter»

capillary gas chroinatography of the C15+ psrscfxn™naphthe«es.
Sea section -I. Tha hranched^normai pax'affin distributions
ara used to * fingerprint:"' the samples.

capillary chromatograms of •whole oils and of the Cg+

fraction of source

capillary gas chro^atography of 03,5+ aromatic hydrocarbons,
Separate chrottsatagr&ms of ths hydrocarbons and of th« sulphur
bearing species ara reproduced..

high pressure liquid c

spisctxometric carbon isotope analyses of crude oil and rock
extract fractions and of kerogsn separations. A powerful tool
for comparing: 'hydrocarbons and CGrrela-cing hydrocarbons to
organic iT.atter, With this technique the problem of source rock
contaS!ir;atior, can bs avoided. The data are racordsd on x~v
or G.alimov plots-

mass fragB5entograms (rasss chromatagraiBS} of fragment: ions
characteristic of selected hydrocarbon groups such as the
star anas and terpanes. The frag-mentagrams provide a convenient
and siRspie means ox pcsssnting detailed mass spectrbrsetric
data and are used as a sophistieatad fingerprinting technique.
This provides the ultimate resolution for correlating hydrocarbons
and facilitates the sx&Ktixiation of hydrocarbon class as..

~ van&dima and nickel contsnts,

Suites of (rather than, single) analyses are employed in correlation
studies, the actual •selection depending upon the complexity of the
problem. See also section: N.

H) AjjMiy§i£_FPg_S.PgCXaL .CASES

This analysis evaluates source quality, whether the sediments are oil
or gas prone, the character of the organia matter: and its level
of thermal ffiattiratian.. Xt is the chemical equivalent, of the visual
keroeran analysis. The pyrolysis analysis is generally preferred to
this tschnique, both raetHods providing similar info

M-2.3 SDLPHUR .

The abundancs of sulphur in source rocks and crude oils,

i>i~3:} CARBO'KA-IS CONTENT

The rainerai carbonate canterit- of sediments is determined by acid
These data are particularly useful when used in conjunction with organic
carbon contents as a screening 'techniques,

M~4) MOSMAL gAgMT;lg_

Following the removal of ths branched paraffins and naphthenes from the
total paraffin-naphthefta fraccion, a ehrosr.atogrsKi of the normal paraffins
is obtaix!.8d. The resulting less complicated chroxr,avograt« facilitates
th® examination of. no.rKiai »åra£fin distributions.



M~5 5 SOLID _BIT̂ UKE?f ^VALUATION

Residua:, solid bicutnen after crude oil is generated by thras prima
processes: tne action of waters, gas deasphalting, thermal alteration.
Thus it provides a means of dst.erm.ing the reservoir history of a crude
and of svaiuating whether adjacent traps will or will not be prospective
for oil. In carbonate sections, where organic matter is sometimes sparse,
this technique'is also used to evaluate thermal maturation Levels.

The analysis involves she determination of the solubility (in CS-}
of the solid bitumen «isd of the atomic hydrogen to carbon ratio oi: the
insoluble fraction.

This can be performed upon large 'hydrometer) and small (SG battle,
pycnotaeter} samples and even upon stains extracted, from sediments
(refractive inde.x}.

_gNTSNTS (ASTM S30-47}

POINT (ASTM D97-66., IP15/67;

N" 4 ) VISCOSITY {ASTM D44S-72, IP71/75)

N~ 5 ) FHACTXONAL PISTILLATI

Graph of cviBiuiacive distillation yield against temperature., Five percent
cuts taken for ifurtber analysis- Mass spsctjcntetrie studies of these
fractions provide a detailed picture of the distribution of paraffins
and of the various -naphthene and aromatic groups within a crude, which
is useful both for correlation and for refinery evaluation purposes.


