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Five Tertiary cores from 2024 to 5679 feet in the Gippsland
Shelf No. 1 Well have been examined for source potential. The organic
matter and hydrocarbon contents of these samples are nolt suggestive
of rocks with source potential. This conclusion is based on ecmpirical
data developed in other areas, including information from offshore
Tertiary sediments of the U.S. Gulf Coast. Additional canned cores
or cuttings from the areca might help identify the source of the gas
in the Gippsland reservoir.

. Introduction

To obtain information on source peotential, five caaned core
samples from the Gippsland Shelf No. 1 Well were analyzed for total
organic matter, light gasoline (C4-C7) hydrocarbous, and intermediate
(Cg-14) hydrocarbons. A rough weasure of gas content (Cp-C4) was also
obtained as a by-product of the C4-Cy analysis. Sample descriptions,
based on routine binocular examination, and analytical results are
sumnarized in the accompanying table,

No geologic information was submitted with the samples;
however, a rough understanding of the scction drilled in the well was
developed by gathering electric logs, scismic sections, production
data, etc. from varicus Company and published sources. The core
sanples from 2024' and 2326', a marl and limestone, apparently come
from the Gippsland Formation. . The clavstone core from 3351' apparently
comes from the Lake Entrance Formation, which lies above the productive
Latrobe Valley Coal Mzasures (top at 3458'). The sandstone core from
5261' secems to be from the basal part of the Latrobe Valley Coal
Measures, more than a thousand fecet below the productive interval
(3458-3817'). The formation from which the claystone core at 5679
was taken is not known to us, but Mr. D. l. Jones, EPRCo paleontsclo-
gist, has assigned it a Paleocene-Eocene age.

Interpretation

The organic matter and hydrocarbon contents of all the samples
are quite low. Based on cmpirical correlations with the organic matter
and hydrocarbon contents of samples from oil productive, gas productive
and barren intervals in other parts of the world, these samples do not
appear to represent oil- or gas-prone sections. However, most of our
comparative information is from Paleozoic and Mesozoic sections. Present



studies of offshore Tertiary scdiments from the U.S. Gulf Coast Basin
indicate that oil and gas apparently may be sourced in scdiments with
total organic matter content in amounts as low as 0.6 to 1.0%.

The marl (2024') and limestone (2326') samples f{rom the
Gippsland formation contain only a trace of Cy~Cy compounds and little
C1-C4 gases. These values are not typical of samples from productive
sections in the U.S., Gulf Coast or other areas, ' The total organic
matter-and Cg-Cy4 content of the marl from 2024' are in the range of
some apparent upper Tertiary sources in the U.S. Gulf Coast, he
total organic matter content of the limestone from 2326' is lower than
we have encountered in-apparent source rocks. Based on all the analy-
ses, these two samples are not typical of productive sections we have
studied elsewhere.

The claystone (3351') sample is from the Lake Entrance
Formation, a unit that geologically could be suspected as a possible
source of the gas in the reservolir - because it overlies the producing
unit. This sample has the lowest total organic content of the five
submitted. The percent organic matter is lower than encountered in
productive sections studied from the U.S. Gulf Coast or elsewhere,
and, while Cx4~C7 and Cg-Cj4 amounts are similar to those found in
samples from offshore productive sections in the U.S. Gulf Coast, we
would, therefore, not classify this as representative of an oil- ox
gas~prone section.

The core from 5261' is a sandstone, a possible reservoir.
We have not found that analyses of reservoir rocks are helpful in
indicating source potential.

The claystone core from 5679' is lean in organic matter and
has only a trace of Cg-Cys hydrocartons. It does not have an organic
composition typical of significant hydrocarbon source intervals in
other areas. ‘

These remarks regarding scurce potential are based on only
five samples. These cannot be considered to represcent all the possible
source sediments encountered in the 8693 feet penetrated by the well.
For example, the only sample from the coal measures, a possible source,
is of reservoir lithology. Our conclusions regarding source potential
are based on empirical correlations with data we have developed in
studies of other areas. Factors involving lateral or vertical migration
and other geologic variables cannot be considered from the information
on hand. Additional source potential studies of canned cores or
cuttings from this and nearby wells might help identify the source beds
of the gas that has been discovered in this well.
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ORGANIC ANALYSES OF TWO CANNED SAMPLES
FROM ESSO GIPPSLAND SHELF NO. 3, AUSTRALIA

By

R. E. Metter
December, 1965

SUMMARY

Two samples from the Essc Gippsland Shelf #3 well were analysed
to assess source potential. The sample from the Lakes Entrance
formation has >rganic characteristics similar to sources of cil and
gas. The organic characteristics of the coal from the Latrobe Valley
formation suggest that it could be the source of gas resexvoired in
the EGS-1 gas field.

INTRODUCTION

Esso Exploration Australia requested “sourne potential analyses”
of two canned samples from their Esso Gippsland Shelf #3 well in
Mr. John H. Hamlin's letter EX-1026 of November 2, 1965. Charges for
this work will be billed via our charge number.

One sample was from the Lakes Entrance formation; the other sample
was from the Latrobe Valley formation, which reservoirs the gas in the
EGS-1 gas field.

PROCEDURES

The total organic matter, light gasoline (C4-C5) hydrocarbon
content, and intermediate Cg-C;,) hydrocarbon content of both samples
were measured. In addition a cuttings gas determination was made on
the coal sample from the Latrobe Valley formation. Sample descriptions
and the results of analyses are given in Table 1.

DISCUSSION-

These analyses must be interpreted empirically to estimate souxce
potential. The results are compared to similar analyses of rocks from
other areas where we believe there are distinct patterns of hydrocarbon
production (i.e., gas-prone, oil-prone or nonproductive). The results
must also be interpreted in terms of the local geologic framework,



including possible times of migration, availability of traps, and
available migration paths. This latter interpretation can best be made
by those most familiar with the geology of the area.

Lakes Entrance Formation

A sample from this formation in the EGS-1 well studied earlier
had been low (0.27%) in organic matter. The sample from this well
(EGS-3) ,although still low, contained considerably more (0.53%) organic
matter. A comparison of the analyses of the two samples is shown in
Table II. The light gasoline content of each is about the same, but the
total organic matter and C8-C 4 hydrocarbon content is considerably
higher in the sample from wel} No. 3. The sample from the #3 well is
as rich in organic content and hydrocarbons as some samples that have
been thought to be source rocks of petroleum in other areas. The amounts
of hydrocarbons suggest that the organic matter is "oily" in nature and
capable of generating liguid hydrocarbons as well as gas. Two samples
do not adeqguately characterize a formation, and it is possible that shales
of the Lakes Entrance formation show a greater range of organic content
than is encompassed by these two samples.

Our interpretation of organic analyses are somewhat problematical
in dealing with younger Tertiary strata, especially the upper Miocene
and Pliocene section. We have had limited experience with samples of
this age range and it is possible that organic matter in these rocks
may still be undergoing notable chemical changes. If the Lakes Entrance
samples are as young as upper Miocene, this should be taken into account
in interpreting our results.

Latrobe Valley Formation

The coal cuttings from the Latrobe Valley formation contains
considerably more wet gas than we have seen in most coal samples we
have analyzed but it is common to get relatively high values of liquid
hydrocarbons in an analysis of coal. The Cg-Cj, hydrocarbon content,
when expressed as percent of total organic matter is only about 0.6%,
which is considerably less than the relative amount (2.5%) of C8_Cl4
hydrocarbon contained in the Lakes Entrance shale sample. We believe
that coal probably absorbs considerable amounts of liquid hydrocarbons
and tends not to release them in significant quantities to reservoir
strata.

The letter requesting this work specifically requested an opinion
about possible sources of hydrocarbons in your area. It is quite
possible that the Latrobe Valley formation is the source of the gas
in the EGS-1 gas field. 1It is also possible that these beds have
contributed hydrocarbons to the reservoir strata at Lakes Entrance
Town Field, but the Latrobe Valley formation is probably much more
gas-~-prone.



72 €006 gl A ol gtz GeTT Lot

- sBH) TB30L ser) 1eiscy cen sueing-u sauBarn.qes] suedoad sueyzd sueysay]
ul 13K % 1M Te30[ 4

3o2Tq LfavTep .
O ¢ cee (0T+)wg  ustfex8 o3 ¥oelq ‘TBO)  8GCILE] ol-n¢T)  sPur2an) LCT-IsnV  €-LE606
L PR
sncaxeoTed ‘Aexd souBILUR
HeT -2 €50 BATTO -Paw ‘sucisfel)d Sexeq €198 pCpiele) QGT-Isny  v-.E6CC W
~ s A,TL :
S |
SUCSJITOCIDAE  SUOQIBICIDAY PERREEN a7cues pazileuy UOTABWI0] BEGES aTCLEeg *ON *ON \
: > ¢ !
_Houmo NOLG oTUR3I] Jo £3oToyar] .mamsmm Io 9dfy, *Xg ossyg CO¥AT w
pofotel wdd 12301 %

SUCQIEedCIpAY DPINDIT PUBR JI2348) OIUBSI) 18105 Y

SLINGHY TYOILATYNY ANV SNOIIJI¥OSHA HIdWVS
€ "ON JTHHS QNYISddID 0SSH

I FI4VL : T




i
B

190 . ¢z €T $2 €S0 €19¢  ¢-sod y-LE60S

¢g 0 12 cq €2 L2270 TGEE 1-S93 €498

e ’

50°L 3o ¢ C10tL Jo ¢ Wip-8p wdd  Ip-Tp wdd -0tz g uwaded  TTAM TON ODHdAE
se 15-Ty e Tp-8y

I S 8

II T1avl







TRy
gl

S
T

@.l.l@\?l.ll%%m..ll%ﬁa....

&
i
'

ORGANIC ANALYSES OF SAMPLES FROM THE
ESSO GIIESLATD SHELF-3 AND THE WOOLSLDE
DUCK BAY-1 WELLS, GIPPSLAND BASIN, AUSTRALTA

by

R. E. Mebter

SUMHMARY

A claystone core sample {rom the Lower Cretaceons Strrzelecki
Group in the Woodside Duck Bay No. 1 well has an organic character
typical of rocks believed to be sonrees of oil and associated Fas
in other arcas of the world. We do not know how to interpret the
source potential ol ccals such as the sample of the Latrobe Valley
formation from the Esco Gippsland Shelf No. 3, but it is certain

that considerable amounts of methane are released during coalificaticn.

Geochemistry and Basin Geology Division
February, 14006 J
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INTRODUCTION

Two samples were received for "hydrocarbon source analysis,! which

was authorized in an Esso Exploration Australia, Inc., letter of December
29, 1965, from the office of John H. Hamlin.

One of the samples was a coal fragment collected from the shale
shaker of Esso Gippsland Shelf No. 3, presumably coming from approxi-
mately 7100 feet and definitely from the Eocene Latrobe Valley Tormation.
The other sample was a claystone from the 2831-2851'interval of the Lower
Cretaceous Strzelecki Group in the Woodside Duck Bay No. 1 well about
18 miles southwest of the Lakes Entrance pool.

PROCEDURE

Both samples were analyzed for total organic matter and yield of
C -014 hydrocarbons produced by our standard thermal extraction technique.
Tgis technique releases free hydrocarbons in the sample plus a variable
amount of "cracked'" product. In spite of the problem of cracking, the
procedure gives useful data for pre-Miocene shales. We are not yet
certain how to interpret the results of this procedure in the case of
very young rocks or of coals,

DISCUSSION OF RESULTS

Sample descriptions and analytical data are given in Table I. Our
interpretations of the data are given below.

Our interpretations of source potential are purely empirical; that
is, they are based on comparisions with analyses of samples from other
parts of the world, from both productive and nonproductive sections.
Furthermore, one sample seldom characterizes a formation. We have
observed both vertical and lateral variations in the organic character
of a single shale formation. The two samples analyzed in this job
should not necessarily be considered to be representative of the complete
section from which they came.

Lower Cretaceous Strzelecki Claystone

This sample has an organic composition similar to that of claystones
in other areas that are believed to be source formations of oil and
associated gas. The Cg-Cy, hydrocarbons are equivalent to approximately
2.2% of the total organic matter, which suggests an ocil-prone source
character.

P el
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Latrobe Valley Coal

We do not know how to interpret the source potential of coals,
There is no question but that during coalification large amounts of
gases are given off. However, we have little information on liquid
hydrocarbons that might be released to reservoir zones, and there is the
strong possibility that hydrocarbon liquids would tend to be adsorbed by
the coal, rather than released.

‘Our analysis shows the Latrobe Valley coal sample is relatively
free of impurities such as clay or silt. -Although a large amount of
Cg-Cy, hydrocarbon was produced during our analysis, it only represents
approximately half a percent of the total organic matter. This ratio
of Cg-Cy4 hydrocarbons to organlc matter in the case of shales would be
interpreted to represent a gas-prone scction. We are curvently investi-
gating the problem of how to interpret such data for coals as a part of
our long-range research program, but at present we cannot give a depend-
able opinion on the possibility of coals being the origin of commercial
oil pools. ’
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ESSO PRODUCTION RESEARCH COMPANY

CRGANIC ANALYSES OF FOUR CANNED CORE SAMPLES FROM

THE-ES60-GIPPSLAND "SHELF NOT 4 WELL, AUSTRALIA
N Ly, I

(Esso Exploration Australia Job Number 1)

R. E. Metter
H. M. Fry

Geochemistry & Basin Geology Division

March 31, 1966
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INTRODUCTION

Hydrocarbon source potential analyses of four canncd core samples from
the Esso Gippsland Shelf-4 well were requested by Esso Exploration Australia
in John H. Hamlin's February &4, 1966 letter by J. D. Langston. This scrvice
work was the first to be requested under the new Esso Exploration Australia
job order numbering system. Charges for this work (Esso Explorvation
Australia Job No. 1) will be billed via our service charge number,

The samples, canned at the well site, came from Cores No. 12 and 14,
which were cut from the intervals 7237-7267 ft and 7480-7509 ft, respectively.
Esso Australia estimated their age to be Palcocene or Upper Cretaccous.
Siltstones from these cores were reported to have bled a small amount of gas
at the well site, and another sandstone core “from 7473-7499 ft, inmcdiately
above Core 14, bled a considerable amount of gas and contained a small oil
show." Esso Australia wished to know if the samples sent for analysis con-
tained organic matter capable of generating both gas and heavier hydrocarbons.

One of the four samples (AUST-167) is a coal. Another (AUST-164) in-
cludes both claystone and coal, which were analyzed separately. Sample
AUST-165 is a siltstone and AUST-166 is a claystone.

PROCEDURE

Content of light gasoline-range hydrocarbons (C4-Cy) in parts per
million was determined for all samples. The two claystones and the silt-
stone were also analyzed for yield of intermediate hydrocarbons (Cg-Ciy4)
and percent total organic matter. These latter analyses were not judged to
be warranted for the two coal samples. Sample descriptions and analytical
results are given in the table at the end of the report. -

BASIS OF INTERPRETATION

Interpretations of source potential are empirical. That is, the
organic compositions of new samples are merely compared to those of similar
samples from other areas in the world where hydrocarbon distribution patterns
are fairly well established. These other '"type" areas have been categorized
as being productive of '"oil with associated gas," or of '"dry gas" or as
being relatively lean or poor in hydrocarbon accumulations.

The interpretations are complicated by sample limitations. Any siungle
given core may not be representative of a stratigraphic unit. Any formation
that has been a source of commercial hydrocarbons may have a considerable
range of values of total organic and hydrocarbon content, both laterally
and vertically. :

Also, we may be able to show similarities between organic compositions
of rocks from new and “type' areas, but we still cannot demonstrate whether
or not the formations have actually given up hydrocarbons to reservoir beds,
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DISCUSSION OF RESULTS

Core 14 appears more oil-prone than Core 12, but both are judged to be
possible sources of hydrocarbons. The coals from cach core contain far
more gasoline-range hydrocarbons than average for coals, but we are not yet
sure how to interpret organic data on coals. However, coals are believed
to represent potential gas sources. Following are more specific comments.

Core 12

AUST-164: The claystone contains abundant total organic matter plus a
high content of gasolines, but the ratios of liquid hydrocarbons to total
organic matter are fairly low. Therefore, this core is interpreted to be a
potential source of wet gas and distillate. The high amount of gasoline in

the coal and the fact that the coalification process generates large amounts
of methane support this interpretation.

AUST-165: The analyses of this sample rescmble those of AUST-164 and
the interpretation is the same. The slightly higher ratio of Cg-Cy, to total
organic matter may be duc to the fact that this sample is more porous and
permeable and might be regarded as part reservoir.

Core 14

AUST-166: The Cg-Cy4 content is high cnough to suggest an oil-prone
source potential, although the gasoline content is not particularly high.

This sample is interpreted to have potential as a possible source of cil
and gas.

AUST-167: Coals are assumed to be possible sources of gas. This coal
sample has an unusually high content of gasolines. This supports the inter-

pretatlon the section cut by Core 14 may be a possible source of liquids as
11 as gaseous hydrocarbons.
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PESSO PRODUCTTON RESEARCH COMPANY

ORGANTC ANALYSIS OF CORE SAMPLE FROM ESSO GIPPSLAND SHELF NO. &

R. E. Metter

Geochemistry and Basin Geology Division

May 1966




INTRODUCTION

A core sample from the Esso Gippsland Shelf No. 4 well was submitted
by Esso Exploration Australia, Inc. for hydrocarbon source analysis. This
service work was authorized in an April 14, 1966 letter from John H. Hamlin
by J. D. Langston.

The sample was taken from Core No. 15, which came from 8434-8464 feet
and is probably from the Upper Cretaceous section. Esso Exploration
Australia reported a gross gas volume of 591 feet logged within this sec-
tion at the 7049-7640 ft interval. Also, a production test of the gas
zone through perforations at 7514-7574 and 7406-7466 feet flowed at a
maximum rate of 11.55 MMCFGD, plus condensate at the rate of 36.4 bbl/
MMCFG. Determining the source of this gas is of considerable interest.
The sample submitted, of course, is from nearly a thousand feet deeper
than the gas test cited above.

PROCEDURE

The sample was a silty sandstone with fine laminae and thin intervals
of dark gray, micaceous carbonaceous claystone. The thickest bed of clay-
stone (approximately a third of an inch thick) was separated from the sand-
stone and analyzed. Percent total organic matter and yield of intermediate
hydrocarbons (hydrocarbons with 8 to 14 carbon atoms per molecule) were
determined.

DISCUSSION

The analysis and sample description are as follows:

EPRCo ‘ % Total ppm - Hydrocarbons

Sample Lithology of Organic Cg-Ciq4 as %

Number Analyzed Material Matter Hydrocarbons of T.0.M,
52230 Claystone, grayish black, 38.2 2841 0.74

finely micaceous

This sample is quite rich in organic content, and it yielded consider-
able amounts of hydrocarbon liquids. By criteria that we have used in other
areas we would interpret the material to have good hydrocarbon source
potential for oil and gas, with a tendency toward being gas-prone.

There is a serious problem in regard to quantity of rock material
represented by this analysis. If only a few thin stringers and laminae
are present there might not be enough source material available to make a
commercial accumulation. However, the gross lithology appears to be typ-
ical of a tidal flat enviromment, which could provide widespread thicker
beds of organic-rich claystones such as the one analyzed.
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CANNED CUTTINGS GASES FROM THE
ESSO BASS-1, BASS-2 AND MARLIN B-1 WELLS, AUSTRALIA

by

R. E. Metter
P. H. Monaghan
H. M. Fry

SUMMARY

cuttings from the Oligocene section of the Marlin B-1 well in

the Gippsland Basin gave up large amounts of hydrocarbon gas, including

large amounts of C,-C, ''wet" gas. We interpret this to indicate the
subsurface generation of both liquid and gaseous hydrocarbons in large
amounts, which suggests that the pre-Oligoccne is the main source of the oil’
and gas in Marlin field. Specific zones in the Miocene below 3000 feet have
also generated dry gas, but lack of permeable beds in this section may have
prevented significant accumulation of hydrocarbons from the Miocene.

Canned

cuttings from the Esso Bass-1 and Bass-2 wells in the Bass Basin

gave up considerably less 'wet' gas than the Marlin well. The Bass-1 samples
yielded fairly large amounts of gas, mainly methane, throughout the section.
We interpret this to indicate that the section at Bass-1 had the potential

to be a source of gas, with only minor liquids. The Bass-2 total cuttings
gas yields were low throughout the section, with only modest amounts given
up by the Eocene and Paleocene samples. However, the Bass-2 Eocene and
Paleocene cuttings gas is quite "wet" with much of the gas containing over

50% C,-Cy,-

This suggests that the Eocene-Paleocene section here had the

potential to generate liquid as well as gaseous hydrocarbons, though in
much smaller quantities than the corresponding section in the Gippsland

Basin.

An attempt to evaluate the CO2 potential of the sections by analyzing

the free 002

in the cuttings gas was not successful, apparently because the

high pH of the cuttings mixture caused the €0, to remain dissolved in the

mixture.



INTRODUCTION

.Canned cuttings samples from the Esso Bass-1 and Bass-2 wells in the
Bass Basin and the EGS-5 (Marlin B-1) well in the Gippsland Basin (Fig. 1)
were analyzed for their hydrocarbon gas content as a mecans for interpreting
the hydrocarbon source potential of the sedimentary sections in these areas.

This service work, which is reported here, was charged to Esso Standard Qil
.(Australia) ILtd.

In addition to analyzing the hydrocarbon gases an attempt was made to
determine the source potential for CO, gas in these scctions by analyzing
the cuttings gas for COy content. -This part of the work, which is also
reported here, was charged to research, and was regavded as a pilot study.
It was our first attempt to evaluate COp potential in this manner.

Canned cuttings were also reoceived [rom wells EGS-1, EGS-3 and EGS-4
in the Gippsland Basin, and these are still being analyzced. It was requested
that the analyses for the Bass Basin wells be given priority, and therefore
these samples were run first. Data on the Marlin B-1 wecll from the Marlin
0il and gas field in the Gippsland Basin was included because it provides
a basis of comparison for the Bass wells. Both oil and gas have obviously
been generated by the section near Marlin.

ANALYTICAL PROCEDURE

In our standard cuttings gas analysis, which was used in this project,
we analyze the hydrocarbon gas that is in the air space above the cuttings
in the sample can. We also later analyze the gas released after violent
agitation of the cuttings with distilled water in a Waring blender. Both
analyses are made by gas chromatography. Results are reported as parts per
million by volume of cuttings. CO, gas content in the air space of the
sample cans was also determined by gas chromatography.

DATA PRESENTATION

Tables

Results of the hydrocarbon gas analysis are given in Tables I, IT and
ITI for the Bass-1, Bass-2 and Marlin B-1 wells, respectively. 1In ecach table

data on the "can only" gas and the "blender only" gas and total gas data for
"blender and can combined" are listed. ' !

1

In each category the amounts of methane, ethane, propane, isobutane and
normal butane are given separately as parts per million, volume of gas per
volume of cuttings. The total (C1~C4) hydrocarbon gas and the percent "wet"
gas (02_04) in each category are also listed.

Results of the COp pilot study analyses are given in Tables IV and V
for wells EGS-5 and Bass-2, respectively. The pH of the cuttings and
distilled water mixture in the blender and the amounts of CO, gas released
by agitation in the blender are listed. '

TGy g
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Figurecs

Figure 1 shows graphically for cach well the amounts of total (C.-C,)
and "wet! (C2~C4) hydrocarbon gas released from the cuttings after agitgtion
in the blender. The strip logs are aligned on a sea level datum,

Figs. 2,3 and 4 show graphically for Bass-1, Bass-2 and EGS-5,
respectively, the combined amounts of gases from the can and blender. The
percent (Cp-C,) in the total hydrocarbon gas and logs of the total mud gas
determined by a hot wire detector at the well site are also plotted on
separate strips. The mud gas curves were replotted from composite
completion logs provided by Esso Exploration Australia, Inc.

Figs. 5 and 6 show the percent compositions of the (C,-C ) fractions
of the gas from the top of sample cans and the gas released in the blender,
respectively. The graphs of each well are aligned on a sea level datum.
Iso-butane and normal butane are combined in this presentation, with total

butane being given. ‘

DISCUSSION AND INTERPRETATION OF DATA

Hydrocarbon Gas Data

Blender Gas - The blender gas data summarized in Figure 1 show a distinct

difference between the Bass wells and the Marlin well, but they also show

a difference between the Bass-1 and Bass-2 data. The pre-Oligocene samples
from the Marlin well in general yielded considerably more total hydrocarbon
gas and 'wet' gas (CZ'CA) than samples from comparable units in the Bass
wells. Also, the Bass-1 samples in general yielded considerably more teotal
gas than the Bass-2 samples. The pre-Oligocene samples from Bass-2 gave up
predominantly '"wet" gas while the Bass~1 samples yielded mostly methane.

The blender gas data from the pre-Oligocene of the Marlin well strongly
suggest a section that has generated both liquid and gaseous hydrocarbons
in considerable quantities. Three samples in the Miocene section produced
moderate amounts of methane, but no significant "wet" gas. 1In western
Canada, canned cuttings from sand-shale sections have been found to be
associated with oil, "wet" gas or distillate production (if pools are
present at all) where the (Cy-C4) "wet' gas exceeds about 50% of the total
hydrocarbon gas. By this criterion, the Marlin pre-Oligocene section would
be interpreted to be productive of both hydrocarbon liquids and '"wet' gas.
The Miocene would be interpreted to have a few zones that have generated
modest amounts of dry gas.

The oil and gas shows reported by Esso Exploration Australia support
this interpretation. The cuttings gas data strongly suggest that the
hydrocarbon liquids and gases in Marlin field came from the pre-Oligocene
section. There appears to be a lack of permeable beds in the Miocene
section that would have allowed the collection and accumulation of
significant pools of Miocene gas.

D
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In contrast, the Bass-1 data suggest fairly large amounts of dry gas
may ‘have been generated by the pre-Oligocenc section, with less abundant
generation of 'wet'" gas and liquids. The Bass-2 data suggest a section
that has generated "wet" gas and hydrocarbon liquids, though not in large
amounts.

Blender Plus Can Gas - Figs. 2-4 show a picture of gas compositions
and yields comparable to that of Fig. 1. The Marlin B-1 pre-Oligocene
samples gave up large amounts of total gas and '"wet' gas, the Bass-1 pre-

" Oligocene samples yielded large amounts of mostly methane gas, and the

Bass-2 samples gave up very modest amounts of "wet' gas.

Rules of thumb have not yet been established for interpreting the
significant percentages of (C9-C4) in the total gas of the blender and
can combined. However, the data are consistent with the conclusions drawn
from the blender gas data alone. That is, the pre-Oligocene section at
Marlin appears to have generated most of the hydrocarbons in Marlin field,
but a few Oligo-Miocene zones have possible generated significant amounts
of methane. The Bass-2 section has yields of gas that suggest generation
of both liquid and gaseous hydrocarbons, but only in small amounts. The
Bass-1 section appears to have generated fairly significant amounts of
mathane, but considerably smaller amounts of 'wet" gas and liquids.

Composition Of Wet Gas - Figs. 5 and 6 show a difference in the
composition of the (Cy-C4) gas between the Marlin well and the Bass wells.
In both the 'can" gas and the '"blender" gas from the pre-Oligocene section
the Marlin well shows relatively low amounts of butane and relatively high
amounts of ethane as compared to the Bass wells. We have no experience
in interpreting such data and can only observe that this difference exists.
It will be of interest to see if this difference between the Bass and
Gippsland Basin sections persists in samples from other wells that are
scheduled for analysis.

Carbon Dioxide Data

In analyzing the canned cuttings gas for CO, we found free carbon
dioxide in only a few cans for the EGS-5 well, and none was found in any
of the samples from the Esso Bass-2 well, However, we do not believe that
these results depict the original CO, content of the rocks.

Upon failing to find CO, in some of the initial samples (which were
chosen from stratigraphic intervals where COp had been reported on test) '

we started measuring the pH of the cuttings and water mixturcs in the blender.

We found that the mixtures were basic, with pH's ranging even higher than
11 for some samples (Tables IV, V). No CO, was detected in the gas phase
in any sample where the pH was greater than 8.5,

COy will dissolve in a basic solution, and thus any COy from the
original rock could be dissolved in the cuttings and drilling mud mixture.
The high pH of the samples is probably due to the drilling mud included
with the cuttings when they were canned.
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Although methods might be devised to determine the €0y disscolved in
the cuttings mixture, they would be expensive and time consuming and it was
decided to abandon the attempt at this time.
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37.17.53. 7,
42.32.21. 5.
45.-1.21. 3.
Y2+%0413s 2
55.24, 9, .
33.26.23. 9.
49.36.14.0 3.
33.,62.70. 5.

0. 0. 3. Q.
20.45.31. 4,
23.17.39.21.
4la36.19. 6,
49.33415. 3.
S3.c¢4.17. 6,
44,324,183, 6,
51.31.015. 3.
29.43.23. 5,
62,4010, 2.
13.19. 7. 1,
T1.18. 7. 4,
61.27.11. 1.
52.40. T. 1.

NOTES

*BC*

apC#

spC*



. . Y

CI'L&

TABLE I-B ESSO BASS-1

HYDROCARBON ANALYSES .

CUTTINGS ONLY

537

SAMPLE
NUMBER

hiloeA
S37 en
37 -f
Sif P
9371 ¢
5377 a¢

837 -
537 1
537
537
547 L
“37
37 ot
€37
37 I
237 1C
937 7t
n37 77
537 7¢
531716

537
€37 e,

7
LRI A

9370 A
n37
5371 .C
cf1 f
s30T
37 0f

R

N~

NN N N N N N N O N e N N N Ny

NN N NN e NN

PRN N N N NN NN N N N NN N NN N N N NN Y N

DEPTH

YT
. i
“oy
@ d
-
21
Wpn

)

~71
34t
ERRE
o0

GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS)

METHANE
(G
31.12
34 001
a0
41,54
Lt .7
AN}
L )
Al. 2
Wtiaen
3tHC
Pleae D
2322 e i
R
368 0.0
142657
eha D
30,2
13.°°¢
3322,44
M e
13 % .
| RSN S
L2
g5,
122.-
LR I
R A
“3. 2
>H51.10
i S|

SRne

>0

o Tt

PR TP
IR A
155,

432 o0

B A

4 Wy
1¢71.

Sy oo
324 .
trav,
b4

2449 o

ETHANE

(Cz)
1.7%
2o
C.rr
2.17
2o hh
3.11
3,60
2o G2
200
2,1
1.77
(AP
4.16
N, ey

YA

1.73

L.%6

.
NN T e m
noL = oo

33401t

*B%

PROPANE

y
1.33
3.31
T,
Q.85
.77
1.03
1.12
.80
N.498
1.42
Ge34
.32
2.7
n.n9g
7.89
J.93
".51
d.417
.22
.28

‘\.‘DR
naT7
A
Can
-]
.74

3.18

e R
1.84

4 .84
IS
17.72
208
Jelh
4.27
a2
5122
1en,54
17233,.34
155,00
A2.11
Gleate
I3, 17
RN
*17.52
3t
1hYsal2
LYY
YR A
6467 430
12712.24
222,37
Frta g’
L7844
17.4k
115,74
1h23.717

150-

BUTANE

@ic,)
1.498
282
200
Vabh
V.52
3.41
N, 79
.61
1.05
1.346
n.24
2.9
D20
n.0%
0434
1.22
.29
032
0.10
3.1
C.16
De2s
.04
0.C%
C.64
[APr
731
N8l
DRI
217
1.2
2.96
N.4r
1.41]
6,17
N0
25.39
2.95%
1.856
4.27
R.80
21.84
216465
621.75
386.88
83.77
553.81
254,18
J.uh
1136.83
416,248
‘ ’l"Qb-?r)
1511.81
54,82
433.75
755,90
143,94
323,85
q61.2n7
I5.387
122409

648.49¢

= CUTTINGS NOT ANALYZED

NORMAL
BUTANE
(nCQ)

2.19
3.96

0.00

0.35
N.10
0.37
0.60
.43
0.74
Q.63
0.31
J.51
D.17
7.08

9.39

1.23
O.16
D.14%
.04
J.16
N.34
0.36

.19
RIS 8]

1.15
V24
.33
0.38
J.N9
Ce23

1.19
2.91
9440
2.907
3.91
N.00

15.52
b6
2.97
3.82
1.66
47.0¢
R3 .44
232.52
133.31
48 .72
263 .05
144.24
V.00
655.35
2eha92
483,42
714.86
53,26
204416
324.36
6hol8
149,46
la3.1¢0

7..3

65.13
165.68

*C* = AIR SPACE GAS NOT RUN

WET
(CZ'CA)

T.45
12.31

3.R3
3.5
4.92
6.11
4.%4
5.59
bev1
2. 10
1.506
5.3
0.75
2.056
4,71
2.43
1.81
1.24
N4 RA

L 1oL

1.99
J.91
D10
3.57
3.47
L2.93
2.74
.47
l.41

h. 34
1tet7
2.51
8.8
17.76
.50
57.08
13.49
8.32
19.26
27.56
2.9.1
551.47
26433.45
1715.)3
215.8¢4
2CR0.16
799,57
0.0
2653.18
1"11.40
3730413
1522482
20N ha v
1517.21
281hH 42
a8 ). 30
ITh2l.4)
4278449
49.AhhK
2167, 10
4444,178

0.00,

GAS COMPOSITION (PERCENT)

TOTAL TOTAL CAS WET GAS
(C]»Ch) CZ"CA l Cl !CZ lL3]lb$ nch C2 LB LLﬁ GLQ
38.57 19.3155% Hle 5. 3. 5. 6. 26.18.27.29.
47.00 2641915 T4, 5. 7. 6. 8. 18.27.23.32.
e 000 0,0000 _ 0. 0. ue 0. O« 0. 0. 9. 0.
45,23 B, 4678 1. Sa 24 le le 5T4c2c12. 9.
50.72 7.5%07 92. 5. 2. 1. U, 63.2C0.14. 3.
45.42 10.8322 89. Ta 24 lo 1o 63,21. 3. 8.
Sl.26 1.9196 dR. T4 2. 2. 1. 59.18B.13.10.
45.86 10.5539 9. 6. 24 1o ie 60.18B.13, S.
54.94 __ 10,1747 0. S, 2. 2. 1. 50.18.15,13.
49.01 7.3138 92. 3. 2. 2. 1. 47.22.21.10.
11990.79 (0225 190 0. Ve D00 20 H6.13.17.11.
26221.55 N.02059 100. 9. Us 0. 0. 28.21.173.32.
9785,31 Q.0542 100. 0. 2. C. N 78.15. 4. 3.
3480.75 0.6215 199« 0. 2. 0. Js 7C.12. Toll.
1428.5% _  0.1442 190. 0. C. D. N, 21.43.17.1S,
330.21 1.4264 100, 0. us 0. Co 28.20.25.26.
41.35 5.8767 95. 4. 1. 04 C. 04.21. 8. 7.
85.06 2.1279 S8. 1. 1. 2. Q. 48.26:18. 8.
31324.68 0.0373 1306. 0. Cse Ou Co 71.1%8. B. 2.
98.96 0.8690 1020, 0. €. 0. C. 60.79.12.1%2.
_.3B2.31 . 0.4996 1170. 0. T. 0. 0. 37.37. B.18.
1096.39 J.1815 106 0. 0. Ce 0. 32.38.12.18.
49.73 1.8299 98, 1. l. 6. 0. 31.:8.10.21.
55.81 1.3618 9%, 1. Do O 0. 45.03. 7423
196,17 18198 98. e 1. 2. 1. 12.37.18.22.
55.37 H.2669 4. 3. 2. 1o 3. wB.24,21. 7.
93.6R _ 3.1277 97. 2. 1. €. 3¢ B2.0¢6.11.11.
S5.80 4.9821 96 1o Yo 1o 1o £9.03ec3aias
RESAR] 0. 00wV 0. J. %. C. 0. Ge e Ja L
252.51 7.5584 100, 0. Co €. Ny 43,37, 3.16.
S16.94 12264 100. 2. o Co T3¢ 35.27.19.19.
6236417 01791 10C. 0. e Do Dy 194272525,
_ael.9 C.6935 1130. 0. 2. 0. D 35.32 16418
1283.86 Ja1216 100, 0. F0 Co 2w 40.01.16.23,
184.26 3.6386 90. 2. 3¢ 3. 2. 15.27.35.22.
0.03 C.2CCY De o e Fe 1y Ce 2 2o Qo
565.88 10869 93, 1. 2. 4. 3. bei2e05.27
2248449 T46158 1900, N. T. 0. Y. 31.00.22.27.
S 658432 148153 99. C. G. Dl L. 15407022036,
569.01 3.3844 6. 1o Lo 1o le 36.02e82.2C.
476,06 5.7892 94. 1. Lo 2. 2. 26.19.31.28.
6397.6) 3.281C 9T7e Do 1o 1o 1o 12.07.37.22.
4613.47 11.8535 B7s 24 %o 5e 2 13.33.39.15.
20913.45 11.4358 88. 2. 6. 3. 1. 14.50.26,10,
_13511.03  12.6936 87. 3. 6. 3. 1. 20.49.23. 3.
5H37.84 1.6973 97. 0. te 1. 1o iC.29.38.23.
6320.16 3C.5n02 TCo S5.13. 8¢ 4. 16.64.27.13.
1108.19 72.1510 28. 6.31'.23.13. 3.42,32.1R,
JeJO .00 O 20 70 0. O de J0s D. T
3641.64 72.89559 2T, 1.21.32.18. 2a31a42.25.
1626467 62.1911 3. 2.1 00274164, 3.01.66027,
baln.l s SH.LIRA 424 F./7%.16, B, 16.43,74.13.
31494. 89 23.8828 16 Talie 5¢ 2. 3Ca4Ce22.100.
43586.55 D3 1an, 3, e 00 00 11a32.31.2¢.
343971.21 4,4109 95 le 20 1o Lo 16.44.23.13.
436T6H.462 b.5H5T 93, 1. 3. 2. 1. 18.45.26.11.
2051.55 23.4115 7. 2.11e 7o 3.0 104464370104,
32421.4 hoklRD 5. 2. 2. 1. 0O .38, 18, R,
12638.47  _34.0111 664130lle 40 1o 54.32.11. 3.
1297.54 2.8269 96e Je le 2: la 1Cac5eS51.l%.
8647.10 25.0668 75412+ 64 4. 1o 49.33.15. 3.
29134.78 15.2559 Bae Te €0 24 1 44.37.15. 4.

*BC* = NO ANALYSES RUN

WOTES

eEC e

¥HC ¥

saC*
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TABLE 1-C ESSO BASS-1

C 'Cb HYDROCARBON ANALYSES - CUTTINGS AND AIR SPACE

SAMPLE
NUMBER
i1 oo
LR XA
£371.4C
£ 47
537 1
47 . F
tiror
G537 -t
9371
$37°-d
527
537 £l
5374w
%37 -
Hal.7a
5a7 1
3770
Sig f
£R7 7
S37 Nt
K37 ¢
37. 1
537 711
37 74
537 Ik
57 71
537. 7~
s37 7
537 -2
a7 -
£37 €
837 i
537 -
37
537 .
8537 b+
u3lod
ERERANEN]
5371
547 <L
€37 %
“37
€377
537 u
Y37
37
YA
7 t
617
LT
Wl 1
LIRS AN |
EEX A
“37 L
w27 4
Al
b3 4
S374
AR RN
a7 n
KENANE
PRV

R

WNONOW N N N N N e N R N N N m N N N N N Y N OTE N N L W N N N NN N N N TN S N N N Y N N N N N N N N N N N S N S N N N S

PEPTH

CAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS)

&
S

B

METHANE

)
.

[ ST
[P

S S
LY
Soet 3
X

LB 40
512
R
SRET 4
AR LI PRNRAEN
LTS RUPE I
tereal
1P SRR INGS |
1937,48
‘last

1697 .02
3leala b
11,06
7433, 3

L B3 R AP
266 .01
5.1 7
79514727
lol.22?
123,79
]

EANE |

J e300
1175400
Linr 76490
Ler25.085
16537473
1E7a7.42
Tal73.0¢
TE2g2.04
1 ¢33y ha

R R

19522727
£80ls .11
2Nt
3% 1.3

20 T4,
ot
tin3d.he
[
TS P

2T 9c9F.7 7
AlHen2.
Fuxtrex

HEah N,
139497010
LLTY5000

EX AR
1i412,.10
if76134%3
17%41.51

-
h

&

ETHANE

Jef
.07
37.22
AT AR
137%2.7°
572.11
6GTR S
20704
21304, 4F
P RN o)
4313430
VAR o |
G42752,2¢
147 ,¢4

*Bk =

PROPANE

(L3)
204?71
AT.21
2.0C
16,42
“.21
4,12
12.41
1.09
4,94
1.423
N, 52
(O
n,pe
Telh
1.7°2
2.7+
AT
Tadn
1.9
‘e hh
2.4l
4,25
Yo 77
a0
2, ar
T.3¢
V.74
N.21

Sy
.

1.1%
24,30
254 %2

E
12,21
2, CF,

(IR

The 4
21,93
9] .87
122,14
| S Y
L177.47
1422, 46
4451 .40
1557.60
191.12
244 0n2
Rl )ﬁ.?‘,
R
5T
314,33
LREY A
10643.74
3 hFT
4264.723
4152 .72
31V .54
1343.93¢
7T°h2.52
14,16
19¢F47.34
5358417

150-
BUTANE
(ic,)

34,53
h2.81
.02
19,54
7.35
B8.02
9.81
1.4
16.92
1.37
.48
(AR
0.32
N.11
[AP ]
4,15
0.21
2.78

C. 36
nN.91
104
1.93
te37
~LOR
11.7%
84068
Cel2
C.R2
N.OT
Ne4s
1Re1 3
313.62
2647
18, %4
15,49

3 0N
59,08
12.76
55.22
36,26
30.84
A27.71
1729.75
1932.77
596,04
131.73
1117.61
S18.84
TeUN
1172.00
435,26
30 AR T
4944,92
243.32
2372.1%
2177.37
1728.4¢
65742
2535.55
233.69
#129.97
141%.19

CUTTINGS NOT ANALYZED

NORMAL
BUTANE
(nCa)

3G.01
60.52
0.00.
?9.59
5.28
6.8R
8.1
1.25
7.34
0.064
C.48
Q.63
N.27
N.13
n.oT
3.4R
n.17
2.01
0.43
fis7%
097
1.95%
0,31
[ -]
9.19
.59
D435
2.39
n.cQ
2072
17.80
14,45
1.46
11.9¢
24.23
.00
27.5¢
41 .44
13.01
34,89
13.42
?38.74
182.89
399.85

167,53

779.37
383.9G
eNHTT

J.0r
bl l6
2249,€9
41 .43

1384044,

114.25
£44 .7
SH4.00
427.57
212.417
457,49
137.55
309411
2%8.92

*Ck =

GAS COMPOSLITLION (PERCENT)

WET TOTAL TOTAL GAS WET GAS
(CZ~C4) (Cl»CA) CZ.LA l Cl ‘L2 lcjllr“ nCA LZ ]LJ LCQ{"CQ
89 09 135.05 65 .90682 34, 3.19.26.22. 9.23.38.34,
203,59 261.7% 17.7430 22, H5.20.24.23. H.33.31.30,
- 0e02 L 0.02.. Q.0000 Qe 00 70 0. Os Ce Oc Yo O
92.18 193.24 601540 40. 4.11.206.19, T.18,43.32.
21490 78.63 27,7248 720 5. 7o 9. 1 18.24,34.24,
23.82 82.35 2849253 Tle 5« 6.10. 8, 1R, 20.33.29.
38492 G9.38 39.1628 6le Yeleo10. B. 22.32.25.2010
7.18 52.53 13.¢6b84 d6. Te 7. 3. 2. 4B8B.19.720.17.
c 42221 84433 32,2001 . 6T S 64130 9. 15,16,40.27,
6.72 105,34 6.3793 94. 3. 1. 1. 1. 49.21.29.10.
3,43 6224176.240 0.0004 100, 0. 0. 0. Ue 57.15.14.164.
2.06 F63938.10 Cc.0003 100, 0. Cu 0, 0. 27.¢2.21.30.
574 €26224,04 0.0009 100e Co o Co G 74415, 6. S
De8hH 10784298 C.O006  190. Dot 0. 0, 59.15.172.14,
. L2483 962000,23 00,0005 100, V. f. 0. 0. 23.38.19.27.
13.72 1¢51.10 AN.8845  100. 0. Go Ca Us 28.17.30,.25.
3.01 64,317 4.6761 J6. 3. 1. 0. 0. 65.22. T. 6.
10,12 1980,64 0.51C¢ 100. 0. 0. 0. C. 34.19.27.29.
B.64  3165¢.04 0.0273 170. N. Co Co Go 6R.23. 4. 5.
3.27 676,72 T.4832 1000 7, Le D. De 320172280230
Aden2 0 1411,49 Q1823 170 Co 0 T4 Co 674184 8. T
19.87 31537.17 Je. G621 1)Cs Gu €. Go O $8.:2.10.1C.
2482 269,03 1.0482 %, l. Z. Cu D¢ 49.c7413.11.
1.20 Q6. 32 1.2456 99, le Go O0e Co S6.24. T.13.
70.673 8321.91 G.ovtil2 1J0. Go Oe 0. Us 41.:9.17.13.
189.60 185.82 1C.0 097 0. 1. 4. 5. 0o 11.40.46, 3.
3,03 . 126428 23994 98¢ le lo 04 s Sleib.llales
3.12 €6.05 4,7237 95%. 2. 1. 1o 1. 32.¢9e2¢4130
0,97 0.70 c.lucoe e a0 e 0. G Ce Ga T. O
5.73 726444 C.7888 109, 0. . 0. 0. 59,20, .13,
112,97 10743.36 1.0518 19, 1o Ne 04 04 52422010010
277.96 16£3034.72 De17¢5 1)0. Ca Lo 0. Cs 75. 9.1!. 5.
9,0 1169C5.54 _ Z.0077 17G. 0. C. 0. CG. 20.32.27.21.
170,06 94425.59 (1059 100, 2. (. C. 7. S8.12.18.1¢.
352469  120102.62 3.5232 3T e le Lo Co 42.07.24. 7.
0.99 0.20 2.000¢C 0. 0+ 2. 3. Cu Ce 0. Do 2.
221423 11488,.62 1.9254 98. Je e 1. 0. 3034031012
143,22 T4 952400 a2524 170, 2. Ue 0o O 2%.19.37.22.
194415 11546.64 143350 1)0¢ Ju O 2. O¢ 26.33.33. 5.
171.53 11357.37 3.2714 Y7« Lo Lo 1o Co 31.33.26.1C.
176. 74 4396.71 1.6693 9. 0. Ho 1o Do 29.11.47.13.
3764.85 S07609.67 Ce742% 1994 De e Jo Qs 40.32.22. &
4513475 159779.37 2.6250 97, 1. 1o le Co 41432.23. 4.
11439.8) 203748,37 5.6147 95. 2. 2. 1. J. 45.39.13. 3.
_3621.58 _69716.57 $.4529 95, 2. 2. l. 0. 39.42.15. 4.
559411 23466.31 2+3820 97¢ 1o de le Do 24.c9.33.14,
b6G12.%6  45313.94 14,9143 85, 5. Hs 3. 1« 35.40419. 6.
2111.462 4321.36 48,8647 5le11421a12. 50 23.42.2%.10.
Yo e . 0NU-, O« Jo Jo Cu 92 Ce 0c Ve 3
274H0.53 3934.09 0.7087 29+ 2.22.32417. 2.31.43.24.
1019.40 1685.27 6L.4PP8 410 2el9.264140 4,.31.43.22,
latsGe.60 50426 ,44 271.90CF 72. 9.11. 6. 2. 34.38.21. T
36755417 305051417 L0820 90, Se 3. 2. Ss 44.25.16. 5.
1236.56 417C99,31 0.296% INC, T o 0. 0s 47.25.13. Q.
1218R,931067468.61 1.1419 19C. C. 7y 0, Co 4l.35.19. 5,
12051472 674551.72 1.7813 HHe lo Lo 0 Do 44.34417. 5.
727631 47217.49 1543975 Bae 4o 1. 4. le 28.42.24. 6.
4730.29 66515,93 7.1115 93, 44 2. 1. Co 53.29.14. 4.
34975.85 334575.85 1044537  90. 7. 2. 1. {o 72.2C. 1o 1.
3146.67 36558477 B.6CT2 91, 6¢ 24 e Fe Tlel8. 7. 4.
T135%8.67 428772.00 16.6426 A3.1G. 5. 2. 0« 60.28.11. 1.
15C12.63 18R454.34 7.9663 92, 4. e 1. Go 50439, 9. 2.

AIR SPACE GAS NOT RUN

*BC* =

NO ANALYSES RUN

HOTES

(e

tol®

(¥

suCe



c,-C

4

TABLE TI-A

ESS0 BASS-2

HYDROCARBON ANALYSES - AIR SPACE AT TOP OF CANS

SAMPLE { R
NUMBER

53t
EETARY
55371 1¢
537110
3711
53700t
5311
5371 1
53711t
537114
S3711x
S35/ 1t
53111
G937t
5310
S41..

53710 7
971 -
535011
53711
5371 .-
Saliot
31
53719
S54ftor
537..
Y937
Siti. .
547 v
9371 -
5371

N T

IR s T T

R

~

-

.

PEPTH GAS CONCENTRATION (VOLUME GAS PER MILLION VOLIMES CUTTINGS) GAS COMPOSITION (FERCENT)
METHANE ETHANE PROPANE 150- NORMAL WET TUTAL TOTAL GAS WET AN
BUTANE BUTANE 1 1 f
) (€,) €y (ic,) (nC,) (€,-C,) (€,-¢,) ¢,-C, | € |c2 !Cz Iica e, | 6 !c) iCincC,,
T seln D 1.20 DeH 2 J.10 2e51 Y. 65 L4 ,674% Boelldelle Yo 2o 270400210 4.
[ENRI P2 Y ko 2 bt [V Je91 16. 32 4124037 2.5028 FRe 1o Lo Do 00 SI270 1 0
1, Lt oty E 1.54 1.4C 13.756 493,16 2eTREH Me 1o 1o 0. SlecBillelt,
21 B D TOET .31 11773 AEVSST T13.d329 7. 8. 2. L. 2. 6200kl HOLZ.
REAL [T LI PRI 13,72 1% 4,26 67.31 3672431 18324 19. Lo Cu 0s 3o B4ui710. 0.
0] ERATR 10, ¢k g, 1R 4045 2.36 <7.05 405,38 6.67217 93. 3. 2. 1o de 39.56.18. 9,
[ERN R PO 3.1 2.04 1.2¢ D62 7.9d 340.81 2a31cl . le L J0 L. 45,0700k 10.
I 4ol T 3,43 2.61 1.39 14.3) 157.40 ERNEL e 4 24 20 ke G1.2T7019014.
[P 1S3 T 1,14 LA 22.25 RIS 16.23 300734 )4 245350 ST. 1o le le Za 294033029013,
in TN .Y PETEY 2471 1713 53V E3 ITTOAT 274057 7T 1. 1. 1. 0. 2HU32.2u.12.
A G35t 7 ) 2 bt 19,90 7.15 h6.97 795,64 5.7219 M, 1. 2. 2. 1. 17.35%.35%.19.
iy Toefva o0 $. 4 .70 20.11 6.75 AT.1)  lanslldo desSlb 120. D. e S, T livala3, 10,
343 1'% 5 W20 G 60 11,72 99,94 13.68 242424 13134.24 1.8438 YR, 1o 1. 2. v 37224250 e
AR PRI N 36,05 53.3¢ 11.3¢ 224N 457413 A0,0211 S1al4e21al2,0 20 Z9atldeia. S,
o IR AP IRS [ CARPPAY TN AP RIS DA 124206 S677.1) 1863.10 12,0241 25.260531013. o 35.4%.014. 3.
b4 YN R P R S U S DT DA Y BN L UL P SR E T X2 Sy 1 B N Nl P 3T 06 2601k 20 3n. 62010, 3.
R v g s .00 0.00 N3 Cad) 0.0003 D¢ Je e e 3. Ce Lo Jo T
va e L4 Ta. 2t T3.rt 11.217 1.un 1131 LT3 RG 1,946 e Ta 70 2.0 34 A2062.1%. o
) [P RS O A S R L 582,25 17275.72% 30143, 74 57,300 #302340260 A0 20 40.82.109. 3.
s T1ve. 7 I T R Iy ISR 164079 39560620 4715069 75,6210 25.27.35.16, 4, 2r.ed.20. S,
W 36 0 YA IANA! 2k, T4 5.5 H2hahd 1176,28 W.220 0 30015038000y Sy J2uenu25. T,
P N PR ] RPN 134, 74 TOT.CT 363077 PR IEY 4h. 2647 95. F.22411. 3. 20,48,2%. T
. Toe, - .0r 0 1319401 E£7H09n 179,61 264,59 474,59 77.5513 22.17.39.17. 9. 77.49.2:0. 1.
) 0. T Vo Ge i)t )00 RFDR 2.90 Q.06000 D0 Ca Jv D4 Cu Ceo (o 74
R B [ PR T A S t33.24 293,73 4235.44 T1o%. 35 t0.5160 37.17.¢80120, 4. 2T.en 270 7,
1 FoL 70 W1.77 YLel? 11.46 191.9) 335.4) S7.c421 LY a2 B P L TP P
RS 17.r1 $7.1 13,08 162.31 371.40 Nl 762Y LI 200 BRI S I 3haelales 5.
. 2ONTLRTITTOVTY 325035 YA YR TI371.27 77 50,9478 43.16.2201 54 3. 3leb6al . &,
-7 Y50 4. 2% 1.75 Tladn 133.a6 1.5694 Ade Je S. 30 1. Sead.37. v.
- Pn.23 146.96 53.53 3R82,2 2259.21 17.2217 430 0. 1. 7. 3, 3.3, 34010,
e caoL0 Tus R Jdsaaws Gsdlal 10h.00 $793. 07 4143417 90,5864 9¢ .50.240 3. 10.62.25. 3.
*B% = *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN

CUTTINGS NOT ANALYZED

NOTES



l TABLE JI-B ESSO BASS-2

C\-Cl‘ HYDROCARBON ANALYSES - CUITINGS ONLY

SAMPLE | R [DEPTH GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CULTINGS) © GAS COMPUSITION (PERCENT) “wITEs
NUMBER METHANE ETHANE PROPANE 150. NORMAL WET TOTAL TOTAL GAS WET GAS
BUTANE BUTANE ;

! ‘Cl) ;) (c,) (ic,) (nC,) (02.c“) (€,-C,) C,-C, ! ¢, ¢, IC!IiCA nC, | c, ICJ}iC$1nCQ
Sifile 7 2 et 1oe 7 | l.oh H.1% 12.91 Iln.a? 218298 12,110,170 1. 4, 38,43, 3014,
X721 KR SR wt.on 1.es AR | Sl .4l 2.1 47,61 65,0739 94. 3. /. e le o S3.cRL hale.
53010 7 00 Al edt RESE! feh J.24 2.09 4% 59 4,584 . 3. 1. 0. e nllca. 4.1,
Si7ike 7 YD .53 DIN K] .74 TOTATTUTIACALY T ORLE6TT T 95, 3. 1. 0. b. S5ecS. Seli.
Ss711 0 i 17.0n RN Yobb C.2% R a0l el 28 4.9582 Yo 3. 1o Oe e mbecle e M
XY TR AR T loer 1,26 Aola D12 .83 36,82 4.97101 6. 3. e 0 D0 64 lo. de T
LR AR S LN Sl. [P .82 Coca .4t 3.45 ba.hd o330 93, 4. 2. TS0 1. H6.T4. Tals.
S3TLIG 1 sa ISR FPRR RIS Se3h T 0.30 3.95 51425 7T.737% Gle % 20 le 1a 590230 . s
SATLLL 7 v Caut 1.6% 1.59 1ont 7.48 1#3.2R 4 N8y Doe 1o 1o 1o 1o $3.70¢.21.20.
537110 7 tam T .77 T? 170 7750 TTS.00 T TET5455 77 6. 1. 1. 1 e sT0c2.21.20
53711~ ¢t R V.21 [ .38 17.99 132.50 13.5094 Bhe 24 2¢ He Y llulvesesin.
S3tle 7 ar aele halh 12.4¢ 7.16 30.53 1436.,78 2.1249 9. N e 1. D0 142244003
S37v1 7 3 [ N 14,3% 16.4% fi.lo 44,600 Sd3.49 7T.657] 330 1. 20 3. 1. l4.d2.38.010
371 ./ o) 4, Cr 7,57 Teat? 5.63 29,717 122.47 24,3060 75, 3. Jolte 5. 6ol T.6301 .
CR N2 . Jha, s YT.12 192,60 Liaatl s L1119, EERGELR 111406720 1y 1253023, o,
S3ll, 1k BN I A L P T X AR TP A YN 1 TRETT LARNYAN TTTRAIIIZITTORTLTOEA 12,1760, b, 10t 2,702. 7.
S371.0 7 . C. L ol Tt V30 [AOD] c.oonr Us U e e T Lt e T Ees
FRYAIN 7 o | ICERTI LICER P.93.4¢ “1 4.1 : 2lh6n) Gk 3 ) 566162 Gah.lallolse 4y Trabledss. =
Selion 0 e, I PP IS/ Y SR YR RN ) aah .20 602 3.1h0 6HsTonl D745 0 EI L L T LN S L I P
DEY AU T AR A : 1i1.7°¢ 157,17 BN 66,33 724,95 V9, 8434 LIS WL § DU O DUPY S I R
S5y, -/ Ve Sy 3,60 agel 3 291.11 Ha RETY SN D R I N M P AT L
S37ficie £ e TT& 6, 35T TTTRITATT UE 54.2130 46, b.l24a15.011. Tetvta220z..
LR YA B N 216,040 19,50 b, 62 195,60 2,30 IR, 3.21.04.10. 1o
PN B | Ty t.0 J.0C 2.09 S.on 00000 Ne Yo T e 3 (o To Ta T il
H3TL .- s € aluanl 313,55 1 793,59 Snub. 3 LlaengE 12, #oad,clats, PRIV CIE
5805 ca. " 1 2601y S Y 54,88 “aGeTh 1132.06 52,4100 @l Tad5012. 50 Ddeamaidaigo.
617y, 4 . 103,11 Sl s 391,07 PYI P E NN TR 00 B Th L u94 > FETS PN TN I S 00 U I S S
5371 [ Tanpa TR TTAIRL 70 TTIVR?TT T ARTIVAA TTHASY (AR RT .06 «] 19, Lse6lal 70120 130 Hecial™,
Sy, <. 7 ’- PRI Lyt 37,13 14%e 32 324472 2.0(H33 58, Zul4.1ma10. 4usaeiTecs
Wilt o 1 s aw I 117 56,89 270410 ab.e) 46,5610 3, maleslndl2e luesl.seies,
537! [ W ARy Eilaul 176,46 alwia?? 967,77 54,8084 460200050 Fe e thaudllTe e

l *B* = CUTTINGS NOT ANALYZED *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN



. TABLE II-C ESSO BASS-2

SAMPLE
NUMBER

PERAN R
Sslit-
Sl bt
G371 1
PERARE
ERNANY
Sy 71t
CREYARE
LENSEE]
31114
5371
5371
53711

FRYFE N
54710
LEN AW

37100
ERRA RS
RN
5301
hy 1y
RN
PRYN
EREANRN]
Sl

PR
Ssly
S/l
9571 ta
LRSI
S371 s

R

N IR

D T T T I O VA U U

N~

s e~ e

€)-C, HYDROCARBON ANALYSES - CUTTINGS AND AIR SPACE
LEPTH GAS CONCENTRATION (VOLUME CAS P'ER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT) NOTES
ME THANE ETHANE PROPANE 150 NORMAL WET TOTAL TOFAL GAS WET GAS
BUTANE BUTANE

(Cl) (CZ) (C3) (iCA) (nca) (CZ»C[’) (Cl‘c.'.) C,-C, ‘ ¢, CZ]CJLL‘AFL‘A c, "; Iicélac_:
PN ER 11,0 15.36 babh'e DN 35.44 létal? 2K 5852 2.1 alce 1. 4. 3,64, aull,
vy DI BRI IR $.61 (AU 1.32 13.23 450,28 2.8745 974 24 1o 04 Ju Sn.cT. Talu.
A 50 4w o34 1,42 1.64 15.R5 539.35 2.49387 Q7. 2. 1. Q. 0. 53..7,1..1u.
IR 11,7 N 2.57 .02 T.5% 13.42 1764799 71007369 490 7. 20 1o 1o E1ul%. ReiZe
Y AR 45,411 14.5% Totie 4atr 3 71.34 3153059 1.9000 9. 1o Do 0a O 04.70.10. £,
1 “lld.sp 11.bn 0,47 S04 lbb 28.8Y «42.2C 6.531C 93. 3. 24 la le 4C 23015, Y.
[PRY g, it bHet# S| ) I 1.36 11.33 345,26 2.8665 e b de Je 00 @y ik 13017,
[ J IR I Y 4,85 3.07 225 18.25 203.45 8.7551 2. 4. 2o e le 44.77.17.12.
sn [ EIRTIRY ‘lo#? ARV 23t 1137 53,76 3192432 2.623K 7. 1o le 1o D 26.33.2%015.
AP IETFIET 7. 33,17 EI 2073 JTITY 3435043 T AUR213 7. 1. 1. 1.0 ewuaal.zali3.
37 1re3e2? 11.173 23047 Jhe0% 13.53 14,817 1128.14 6.0630¢ G40 e 2.0 20 1o lELE203%00n0
1y 1510 .15 12.1° 33,64 12,54 13.20 9le63  LE237.48 Ue5794 100, 0. L, N. C. 13.60.32.1e,
1a Pho ta - [ 77210 759,90 2184 290493 137214173 2.0911 7. le Te 1o 0. 36.32.:056. =,

Y 0 Tg 6. an 192,02 65,45 1679 253 80 573,60 43,7992 S6.l2.18.11. 3. 27.42,76,

Ly PAT, w 22Eg 4% 345,60 1 4h3.9% 290,17 T197,55  Y573.A6 25.24.34.14. 3. 31.46.19,

v T NS S TR T A317.45 27054585 Ad5.0: 1206 13 17861206 T BT.30%9 33.22.30.12. 3. 33.45.14.

S 1a0C D.0n Vet J.0" .09 2.0009 Q. ¢ Ue 0. O e Go .
.o PN TR 117,32 CEDALY 121,36 2243l Gua s R0 SC.H4T] 490 0250126 40 1S.44.06. A,
.. Tae . 5 L B I R R TR TN AN 23¢T3.94 36736419 34330 ] 37.22.29.10. 3. 35.66.1%. ¢,
A F-17.-9  1:25.F 185 it GlLl.%2 2taH Wit Z2edY Saed.nb T 0677 25100300170 5. 25,¢5,03, 7.
Y Jlal st LA NP P I 10n.y TElS.n) 17174449 ha 96463 390124290170 be 190652801
i) T ML 1L EsTLe: asade TUIRATET T IIRIRT ITIATS3 T a7 965 520 4,235,012, 5. L7.47.26.10.
AT 1001, H18, T 1444, %4 24 4t 2.l 3120.21 “21).21 74,7065 25.14.35%.19, 6. 19.47.2+. =,

B . S.lr )l C DINIs 3.0 ol PR Q.090¢ O. Do Co 04 Lo Co Co 3e 2. ®zics
LN T 134n,1 2866, 31 1297.65 8)18 h AL G11D.45 ok 452y 301903 0ba. 2, 22.67.01.10,
| VLS| 12t. ¢ tni, 4 1eCeh? 117494 Tilals lavt.eb 53.9464 4bh . 12750120 8. 1T.0¢.23%, 16,
) NEETRNY TR LRy £13.94 3cle5e 24936412 3873, 14 74,4401 2o0le3Tilb6.0 v 1650021013,
T L T Y S ST T I B PP S B W IV s D Y A S B 0 S DA D 360130310130 7. 2l.eha27.10.
; I . 8 55 .tk HC. 56 $RLLY 162076 7. 35 32,9170 e, Loll.12. Y. 4.35.37,74.
V3 Pl s 13,40 231,41 225,008 117.42 515431 2lan.nl 22.4112 6. 1. 9. B, 4. 5.3%.37. 1%,
IS geel v PAS 4,60 Gl18.75  1€40.52 2E2.49 79304099 117100654 67.46R3 33.16435,14. 2. 24.%1.21. 4.
*B* = CUTTINGS NOT ANALYZED *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN
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TABLE II1-A ESS0O MARLIN .B~1 (E.G.S.-5)

-Ca HYDROCARBON ANALYSES - AIR SPACE

AT TOP OF CANS

SAMPLE
NUMBER

G378
PREWANEN
231 L
¥ 3}
Ny 7 4
ER N A
PR AN
PR Y
RN
RN J
el K
KR
L’, ~
837 N
RN
S37Yn

s

LG
i}
ad
Caw

“l

“a

R

R T T T T VI VI U

N

NN N N N N AN N m N N N e N N N v N

L R R T T T e T T T e T T T T T T
)

DEPTH

LN
250
2
210
2350
2430
320
LR EEN
3200
3,0
a).
PRI
AT
£330
3300
PR
SR
22}
I.S)‘.
)
'-o)"'
7oL
P
+ )
R SO
N2
ye
50
55
G950
LN
340
LA
4))
.‘,1‘
a2y
430
S )

GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT)
METHANE ETHANE FROPANE 150- NORMAL WET TOTAL TOTAL ©AS WET GAS
BUTANE BUTANE
(cl) (Cz) (C]) (iCé) (nc&) (CZ'Ch) (cl.ca) c,-C, I ¢y LC;!“‘a Cz [cj iCy[aC,
1684.33 67,92 19.95 " 9.99 3.88 101.74 198,17 5.1253  9%. 3. 1. 1. 9. 68000010, 4.
403,22 20. ¢4 5.R2 2.90 1.29 310.6% 433.85 T.0661 3. 5. 1. 1. U, 63,19, 9. «.
139.39 6. 50 2.03 1.03 .40 9.96 149,35 6.6689 4. 40 1o 1. . 6620010, 4.
24,74 3.01 0.60 0.64 9.30 4,55 28,719 15,8061 35010, 2. 2. 1. 6613014, 7.
7.16 2,32 J.tc 0.07 n.02 .51 1.67 6.6493 a4, 4. 1. 1. 0. 62.00.14, 4.
7731.85 113,13 37.76 20,15 7.95 178.99  2976.84 6.0127 9. 4. Lo b 20 Gh.cloll. 4.
1066461 372.19 237,02 15,23 13.25 66,069 1727, 36 38,2485 61220160 20 1o 554360 6. 2.
151,46 16,12 4.03 1.74 1.64 21.94 173,40 12,6601 B8R, 8. 2. 1. L. 61,18, 8. T.
4 13,10 3.72 2.42 .98 20,22 2161.10 0.9623  99. 1. 0s N. V. 69.18.12. 5.
277451 50.C6 12.09 AL 64 4.95 T5.74 271915.45 0.2713 71997379, 0. ). 6b.toutl. 7.
124,90 6.0 2.12 0. 4G 0.08 8.62 133.52 65,4560 934 5. 2. U. e b.a2%. 5. 1.
2aual. 6 121.50 AB L35 14,63 13.87 238.1%  25085.21 09494 190, . Y. . G. 51ec9.14a. h
150,95 78.43 14,46 13.89 279.73  35847.73 0.7803 100. 0. 0y 9, 0. 54,28.13. 5.
107.¢7 4611 25.29 8.86 181.26  216446.50 0.8731 129, Du 24 94 3. 57.25.13. 5a
517, 107,67 66, 8F R.0D1 b6.67 189.61 106,44 17.8823 3212 He 1o 1. 57.35. 4. 4.,
33540172 126, &0 75 .95 58,47 23.40 2I8063 312726075 TIU8G23TTIAG. 2. 00 0.0 46.e7.20. T,
3627.91 16. 81 8.95 8.33 4.15 38.84 3066.75 1.2665 99 1o e D, 3. ba.03.20012
15.43 0. 1R 0.13 0.01 0.16 J.48 16.91 2.8386  97. L. 1. J. 1. 38.27. 2.33.
11874,17 1C4. 89 24,317 11.78 5.04 150.08 11724.15 1.2801 99. 1. 0. 0. ). 70.19. u. 3.
243715, 155.08 114.85 68,76 29.50 358,19 2474319 1.4850  S9. 1. 0. 0. Je 42.31.17. 8.
357713 735,33 474.4C 60,91 45,38 1316.02 4BR6.2) 26.9334 73.15.10. 1. 1. Sa.36. 5, 3.
64444 44 4L, 20 399,63 120.%6 143710 1064049 65553.73 7777106250 93, 1. 1. 300, T id.3B.11.13.
11655.18 367,65 351.85 14.96 74.20 858.96 125c7.14 6.9366 924 3. 3. 1. L. 42,430 4. M.
628 ,.2 19, %4 31.79 27,73 24.28 102,64 630,64 16.275% 4. 30 6o 3. 6. 16,3742 %02,
216421.57 1215.45 2156.37 524,29  632.16 4586.27 260)17.84 17.6342 330 5. . 2. 2. 2B.6T7.11.la.
14321.97  3435,S  4B72.44 693,00  484.69 9486.09 27808.6 341127 65.12.015. 2. 2. 36.92. T. 5.
R 0.67 0.00 J.00 J.00 0.0 .00 0.C0C0 Ve Y. 0. 0. 0. S P T
31eS7.738 14982.15 7737116 819.07 581.25 23221.63  SSuld.al 42.1603 59250160 1o 1o 63433, +4 3.
1156 .39 192.62 697,28 122.61 BO.11 1092.92 2247.01 48.6389 Sl. 9.31. 5. %, ls.¢4.li. T.
4I714.52  36452.46 4857.34  814.25 552.01 14906.C6  S5620.58 26,7995 7315, 90 1o L. 549,33, 5. «,
65576..9 11820.52 3142.45 410,82 140.10 15511.87  82087.798 18.8967 Alolbe 40 Lo 0w TAE3. 3. 1.
S1 .00 21774483 12616.00 2343.6) 12C8.49 37942.93  96942.93 39.1396  A2.272.14. 2. i 95433. 0. 4.
253137,42 19120435 3336.2C 196,41 122.35  23375.28 282514, 9D 8.2740 20 Te b D vhe m2u06. 3. 1.
164275,50 937,37 186,75 621.13 86.217 11861, 51 17573707397 6.7114 4. S. 1. I, . T9.Lb, 5. 1,
221 13.17 4.12 4,09 0.33 1. 71 4.5 48,7865 S1.3). 9. Y. L. 6ULI9.IY. 4.
13411.57  15C0. 7% 617.50 - 134,04 41.34 2343.646  15755.31 14,8752 45,10, 4. 1. Su 6427k, n. 2,
1243045 4551, %4 937,47 274,87 26.09 5842.37 13273334 4.4014 6. 3. 1o Ve 24 18017, vl o
RPED neni 2.C2 .00 N0 0.00 2.2) 0.0002 Je 20 Ce Zaoa. Ce Ce ue v
1937257 1183.¢f 451 .16 158,11 21,11 1323.70 16196.27 1102660 69. 7. 3. la 94 65.¢5. 3. 1.
83195, 73 E5 IR RS 2451.46 1..5.49 TA1.ET 256755 68452 T8 138308 AT, 4. 4, 1. U. blecbeile en
19G64.71  2779.25 2430,21 1260.42 261.88 5731.76  21696.417 3140270 09 13.11. 6. Lo 4l.36419. =,
2+233.n9  12%8.617 632,24 161.25 58.58 2078.74  26362.43 T.8852 924 5. 7. 1. 9. 6409 4. 3.
SIENG L  RAZALTL S431.8%  1993,54 466,40 16488,5) 69288.50  23.7963 Taol2. 8. 3. 1. 52453012, 3.
4)312.978  4631,71  2952.66  SA4.85 223,16 8592.68 57946, 34 14.8389 35. 8. 5. 2. J. 52.34.1i. 3.
24471.59  A£556.CC SORILT4  1749,1A 527.49 14319.39 39294, 38 36,4371 b4 L4013, 6. 1. 4B.8.12. «.
14:764.23 1H238.°5  524h.38 2330.27 1245.50 2706113 Z1935.w2 R2.6073 T aluld2.72. 64 3. wl.aliile wa
Alo33.33 B57549,4C0  1993,.717 304,54 106.75 B230.46 RI9523.79 9. 193¢ 92, b 24 Je De T1el6. wa La
35131 .92 37924,3 SN2)3R .36 11825,58 THD 3RS 106662.15 141R43.97 75.19¢63 28.27.346. AL b, 35.48.1). 7.
snlzef5  7302.27  5683.14 34164.21  2238.90 19632.52 25251.27 17.7436 224300400013, 3. sBuseldlllin
wabTh.6T 13328.70 8226.95 14u3.43 1906.39  23970.26 70846.93  33.3336 66.17.12. 2. le  9647we 5. .
Lo $3T9 .0l 4539052 3865.5H 432,04 304.83 13205.00 136799.41 9.6528 L T T P L O P SN
1 4665 .09 B1317.47 398836 a%al,21 3I1R4 .63 105359.68 270305.13 3R.QTHI Sla2d0lse J0 1o Sdaia. e 3,
30 LGN ) 32113 1442.517 147,32 117.97 S54RB, 99 37533.99 Lo 6241, B6el e e Ve e HBacl. 3. 2
1.0 TRV Y. 0 L D B 1] bbb} 0.y H.0005 Yo e e e e [P T T
1130272 192001020 434),21 549, 77 2T .24 1999 T.449 Y338303.60 Lh.12594 RO, 1le 40 s e TieceSe 3. 1.
1o, tl L2T0.83 1274.03 191.43 136.17 2RT6 .66 444,77 4. 1429 31e2%.0d. 40 3. a9.64. To S
L7 303.45 23619.44%  T7148 .85 Y1H,RA bl l2 376564093 2139600 38 17,6000 430130 40 Ve u. thacle 2.
aLn J.on )une Ue G 1.00 J. 00 .39 0.00%0 Ve e e e . e Co le aty
[ratasend 21851 .47 A99% ,9¢ Resh 30 39227 29015409 1930413 1h.r2499 Hoelle v¢ T4 U Tleena 35s 1l
L2alo0.0 PT38T776 STR2 7RG HaB. TR 7 135 " 2TRUSTIZTIN2575.37 77 13,7793 Ab 1. 3, 3. d. T7.190 3.t
[P I N LY 934 .49 195,39 263,01 1994.81 2821.54 T6.96Y93 29028034, 1. 1. 33.6l.1%1 .
ThAkh iy 14 192.6%  §663.99 16A2.37 402,46 22086442 118451.22 18.6469 82.10. Su 1o 0. biésch, 8. .
T626mb.03 11066.4T  9215,00  1653,8% 550,41 22183.72 765439.4% 2.9766 93¢ 1. 1. J. O, 49,40, 7. &,
afladal AT 51 2534.91 3313.40 221.725 89891, 07 57N060.48 1743342 324126 " 1o ) O68ecTe 30 7
L1A24 493 15332.F5 5274.55 738.3A 372.61 21722031 1371962.90 15. 7451 96,011, 40 blo J0 Tlache 3. Cw
Le s3I 92830 14 4IR3.53 ~ wT1.29 TS5U.45 2760441 217547.42 T207257° 783010, 2. 3. . sl.I6. 2. 1.
221726014 29296055 19122041 1336.21 1028.02 41783.19 263507, 3¢ 15.85%66 A4 lle 4. 1. U Tlecde 3a 2.
GIA9T .14 141A0.CT 5211.43 730.71 539.46  20641.60 120498.74 17.1301 93,120 4. 1. O, 6H.S5. 4. 1.
Jabkbihahh 21170 9526.12 S41.36  607.91 21796439 234461.04 L1.8546 88, 9. 3, 0. 0. 13.73. 2. 2.
2247554 .G 41330.P2 15562.37  1523.7T1  1389.u2 57805.91 28Zu6l.)i 20,4941 79140 A 1. Js 6B.cle 3. 2
23605, ) 2631.40% 1143410 91.45 96.72 3862.67 27102.n7 13.9132  87. 9. 4. 0. 0. 68.27. 2. 3.
*B* = CUTTINGS NOT ANALYZED  *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN



TABLE TII-RB ESSO MARLIN BT

2

(E.G.5.-5)

SAMPLE

NUMBER

Gar

537
537
937

v37:

€37
551
537
S37
537
S37
537
£37
531
%37
Y37

S47.

“37

i
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C,-C, HYDROCARBON ANALYSES - CUTTINGS ONLY
GAS CONCENTRATION (VOLUME CAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSTTION (PERCEN1)
METHANE ETHANE FROPANE 1S0- NORMAL WET TOTAL TOTAL CAS WET GAS
BUTAKE BUTANE
) (©y) y (ic,) (nC,) €,-0,) (c,-¢,) ¢,-C, I ¢, 'cz !cj|ic4 nc, !¢, ]c3 L(Z nC,
P50 L 1.84 2 6k 1.42 0.87 12.86 231.86 5.4065 99¢ 3. be le Vs blecloll. T
15,12 3,41 1.11 0,60 .48 5.60 19,32 7.0600 30 6a le 1o Lo 6ULEDIL. 4.
63479 2419 V.R1 2.39 0.32 3,071 66,171 5.5614 9% 3. 1. 1. 00 SH,eZ2u 11 9.
46 .75 2,39 3.7¢C 0.63 0.59 273 ‘856 a8756 P T PO S SO TR T TR P
5524 %) 3. 30 3.20 2.98 1.54 11.08 563.08 1.9677 974 1o 1o Lo D0 300092040104
711,50 6.19 2,48 1.39 1.11 11.17 722,17 1.5454 99. le Jv 0. U, 5H.27.12.1C.
323,87 5.53 1.9% 0.33 .48 8.29 337,16 2.4548 ITe 20 1o 00 D0 Bb6aib. B. 5.
2H 8T 0. 8¢ 04117 0.05 N.01 1.03 29.10 3.4448 964 3. 1o 0. 0. 77417, 5. 1.
G80,40 5. 31 1.03 0.56 046 1.36 937. 70 0.7451 19 le Os Do Ju 22414, e b
5C18.75 3.6, 1733 1.0% TS 805 EI767RT DUT336 1700 0070700 . T 5T T s
12421 .17 60. 80 17.28 10.83 6.62 95.63  12517.59 047640 130+ 2o Lo 20 0. 6. 18.11. 7.
1842.19 6.19 ?.84 1.3¢ 0.82 11.15 1853.34 0.6016 100. 9. 0. Ju Je ShecS.12. T
1580, 79 5,31 2.74 1.2% 1.02 10. 36 199G, 36 0.5205 120, Ju v Do Qe Slaclulooll.
1321u.7% 10. 8G 11.Cc8 4,93 3.02 29.83 19248.58 01550 190. o M. 0. . 36.3T.07.1..
77740 21.26 19.90 4.14 6.98 43,28 820.28 5.2762 9%, 3. 1. Lo 1o 49,.5.10, 18,
2856770 TI.733 3.T3 72T 572 3507 28007 TOITES TO00 30700 00790 T Loty
3264025 2.48 0.85% 0.95 0.79 5.07 331.32 1.5302 99. 1. O 0. d. bbbl TJl0. 0.
37.50 0. e 0.21 2.16 .08 1.25 38.75 3.2258 Mo 2. 1o N0 J. B4LEITILY. L,
22141.°0 25.09 20.33 12.55% 9.04 67.01  22837.01 042938 1U0. J. 04 D4 Je 3N, 2leddels.
467,80 4,62 1.93 1.07 0.99 8.41 471.91 1.7821 99, Lo we D0 I 52.23.13.1¢.
176,62 5.51 2.52 0.9 .24 B.76 145,38 4.7254 96s 3e 1o Go Du 67ec9e 1. 3.
15360 B.T% 5.RE 737 552 27.5% I559.5% TL2282° 7739, 1. T. 00 YT TIE L 501 00 .
1698 .75 3¢8. 14 273.6C 53.94 39.59 735.29 2734 .54 Zh.B939 Taoldalv. 2. 1o Slec?e 7. 5.
22530, 13%9.36 1C015.06 135.70 76.96 2587.1A4 25087.14 19.3127 9%, 5. 4¢ 1a e S53.37. 5. 3.
9504 , "% 396,46 Q47,05 311.55% 634,01 2291.09  11795..9 19.4241 Ble 3. A 3. 5. 1l.6lilb.cn,
L4152 814,20 2812.80 442,90 REY.60 5038.5) 351,00 79.3340 21013084, Alla, 16.5T7,1,.17,
X 0.00 J.00 0.0 J.00 0.0) 0.3 0.00(2 De Zo Cu Te e Yo Te ae e
11257770 T12587.2C (C3w4.00 T5717.87 " 737R.B% 2ETTS VA7 3TATTLAEG T RUITRTL TUI0UINL29. by s RT.e2, m, 4.
1350. 0  1176.25 582n.84 BSN.02 1017.60 8194, 71 1ol44,71 86.6926 13.11.58. B.1o, 13.¢S.10.1c.
19740.7)  £825.12 6711.6C 1231.32 1685.40 16513.44 36253 .44 45,5500 54.19.19, 3. 5. 4l.42. I.ll.
22710077 T434,00 4697 ,.08 671.92 492,10 13317010 35027.10 36.9641 63.21.13. 20 1. 56435, 5. 4.
INIBLTS  2624.92  4N35.60 KO T.24 795,00 B462.76 1l4ul.S1 73.7017 26425035, 7. 1. 33.au.ld. s,
0OE3H50,.20 4924 .80 CAVIS Y 236.91 21923.01 7652341 28.6489 72,21 b0 Lo Jo 730020 aa 1.
RN 2 T717.1T 353335 135°3% 7030 T I8 UT T IBLT3TT 334120 6. 1o S50 Bw.ess 5071
264,37 374.15 135.04 42.59 795,25 11s87.59 65.963 4 33,2 4324kl 4. 3l.67.17. 5.
4CC5.00  1L71.74 1€C12.32 2712.¢2 139,12 2595.20 6600.20 39,32¢C Slaldal%e 44 20 40435010, 5,
124218,.75 13414.6C 97494 .88 2715.60 572.40 32497.57 1567164 4C 2u. 7366 BOu12e 64 2. De 0lerl. 3. 2.
Cal2 a.C0 n,ee n.n° J.00 9.09 0.0n 0.0000 Je e Ve 0. U |
19960, 5S5%7.80  3556.5C 116N.64 272.30 17545.54  30425.54 34,6830 55,1812, 4. 1. S52.26.101. 3.
173578 TR T2R7807T E AP o 29515 5ETIUBT  16a9T. 87T 393558 6718415, 5. 2. a3,37.13. 5.
2420..0 1T77.CR  2251.2¢ BH T4k 359.34 5251.04 71651.08°  68.6319 3Jle23.3001l. 5. s4.u3aln, T,
L1580.70  30644,40 3344,.76 1037.88 404,20 8031.24  14A11.24 40.9522 59416174 5. 3¢ Sc.61.13s .
TIT20. 0 56233,04  8344.80 2976.07  1494.69 18748.44 28468, 44 65.8569 35.214279.190 9. 32.ua.lt. o,
37229770 4743.%4C 58R2.40 15G9,6" 518.35 13044.45 53264 ,45 25.9620 Tae 4120 30 2. 36.ub 12, o,
44600 4w 3115.20 5834.52 1841,4G 1°97.10 11888.22 60444.22 19.6538 BUe Selue 30 24 26.%Ul1n. .
G440 T TTITEITEZ  ZTES5.6E SPT BT 71T 3978.5% FIRBIRS T THZIONTE TATL22.22. by 3. el dl.1l, S
33540..0 1135%.32 7777.24  14u3,00 ¥55.59 21579415 61110.15 35.2912 540130130 2. 24 H3.36. 7. o«
905.42 1F32.1R  8745,60 231.32 925.3R 3732.43  1063R.19) 91.4370 9.17.53.12. Su 13.53.14.1 .
BRG. 5 4403.T6 B657.64 19364.40 2798,42 17796.0)  13680.06  95.2074 5.29465.10.15.  4h.usili.le.
I0K3.79  3447.96 5335.20 957.60 1394.43 11135.49 141939,24 78,4231 22026437, Ta1d. 31.67. 3.13.
BT84, 87 23080 .P0 17833,.72 2618.84  3135.48 46673.88 994.H.25 46,9517 93,2318 3. 3. adusd. hAe I
2alue 0 METL.2) AL T6 995,10 134307 LBI9ML L3 29203.13 14,1923 26030033, 4. 5. adlan, S, 7,
E I IET IS B TR AU ol I 1 O N Y Y LEAD.H2 /918,18 353794260 656709.76 S3.8316 GO N0l e N, G400 S5, 7.
. NG LS 3067 2.0 B Jau 0.3C007TT T00 0. 0. e e 0w L. . .
47 59,69 3313T.97 13397.37 137R.C6 116274 493135,.61 9509%.3) S1.5074 49439019 14 1 Aoecle 3. 2o
214%95,0°0 193,24 493%,92 490,11 4A1.10 L0F40. 3T 40190, 37 6. 6Ta9 Taol3alle 1o 1o 4B, a3, &, 4,
Wl 1. L4l25.460  IC1) .56 678,90 497.67 22975.5%3  TC255.43 32.702R 67.21.10¢ 1o 1o buosle 3. 2.
Yy A e .00 EINGR 1esn DL 3490 10000 S N 0L 0. 0. Do et v
1773 -.99 11323,.n0 6133, 34 HE5R, N 351.39 184734179 34509, 79 93,3923 Gh 33,18, 2. . Oledas 30 2w
«302).0 10674018 5417.28 633055 36821 18653.20 6787300 T 2TTATITT 13.1d. 84 14 e 65009, <. 2.
TLEIS. 5 1 °731.52 11504.88 2351.04 2454.36 27242.40 33357.40 71,0225 27e2B43le b 0. 400004 vie Y.
236050 ) (252,40 3S7%4,16 3TR.65 421.35 11674.56  32074.56 3643942 “4.23.11e Lo Lo bcele 3. 4,
33¢4:. C 206R2.0R  2154.60 1811.64 7.1 67065.43  39945,43 16. 7865 B3l. 7. % S0 de @Ce520cT. B
1174% . 67RO 6933,48 139.5) I15 .84 1280o1.42 26606.42 52.2686 47.28420¢ lo 9a  S6.3%. 1. 7.
249730, 5 13816,80  7731.52 Tal.12 453,560 225l4.64 59294,h4 37.9708 63623412¢ Lo Lo 6Z2usle 3¢ 4.
w430, N T I%E L qE FESFDR 404.60 12339 997475 5827475 7 TT.T168 "8I 13, 4,70, 00 Jeuile 2. 1.
V0 6.0 0 23971.20 2522.6° ST6.670 643,15 10689.59 27129.5% 18,5493 62.20e13e 20 20 564384 9. 0.
322,50 208,42 1231 .20 17R. 33 232.54 384 T.49 8369.39 69,9677 54.20415¢ 2+ 34 57204 5. 0.
21460000 11657.¢2  6893,48 517.0%  1203.40 20077.08  41437.38 4R, 4520 51028.17. 1. 3. 57.04. 3. o.
Teah. 1 ol13.46 3283.0¢C 211.56 554,11 9227.71  1b6922.171 54,5286 46437009 2. 3. 89,10, 3. f.
350 1A312.37 13433.7¢ 126100 2903.34 33910.50  69910.59 48,5056 92223.19¢ 20 4. 6l.4le w. 4.
*B%* = CUTTINGS NOT ANALYZED *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN
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TABLE II11-C ESSO MARLIN B~} (E.G.S.-5)

" C,-C, HYDROCARBON ANALYSES - CUTTINGS AND AIR SPACE

1774
SAMPLE | R IDEPTH GAS CONCENTRATION (VOLUME CAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT)
NUMBLR METUHANE ETHANE PROPANE 150 NORMAL WET TOTAL TOLAL GAS wE1 GAS
BUTANE BUTANE T
(Cl) (Cz) (C}) (i(:(‘) (n(I‘,‘) ((:z‘(:z.) (clwc(,‘) cz.ca l Cl c2 cJ licl‘lnc.,‘ c2 c) lcggnCL
1 2108.133 75, 81 22.63 11.41 4.75 Ll4.60 2222.73 5.1554 950 3. 1, 1. 0. GFucdlie 4.
TNt 416,52 24.05 6.9 350 1.77 36.25 513,17 7.0639 93, 5. t. 1. V. 66194100 M.
T 2600 292,39 4. 69 2.84 1.42 0.72 13.67 216406 63209 4. 4. b Ll 0. 64.c1.10. 5.
o2 68,69 5. 40 1.30 1.27 7.89 TS 71,35 1 4566 8. 7, 20 2.0 10 ALLi5.140 1.
LA E RV 559,14 3,68 3030 3,06 1.56 11.59 570.75 2.0307  97. 1. 1. 1o 04 33.73.2u.13.
ro2as 3509.45 119,32 43.24 21.54 9.06 190.16  36499.61 5.1400 95, 3. 1. }. 0. 63.21.11. 5.
[ B I 1385.54 377,12 238.97 38,56 13.73 668,98  2064.92 32,4037 6T 18.12. 2. Lo 56,264 Ha 2.
?ospn 180,73 15.53 4.20 1.79 1.4% 22.91 203.2Y  11.3041 88. 8. 2. L. l. 68..8, 9. o.
IR VA 30H1.28 14,41 4.75 2.98 1,44 27.58 3CHE.86 0.8929  99. 1. Ue 04 D¢ _6Ta1Tolle 2.
T30 33857 .56 54, 64 13.42 Y 6.00 R3.79 33943745 0.2668 107 0. 30 3% 0.0 Teb 1612, 7.
7 34 12546.77 eh. 82 13.5C 11.23 6.70 104425 12651.02 0.8260  99. L. 9. 0. 0. 64.19.11. b,
73500 26639,25 127.¢9 71.19 35.73 14.69 249,30 26938.55 0.9254 199. ). 0. 04 Je 51.29.1%. =
7 m00 37548, .0 156,26 Al.21 37,71 14.91 290.09 37H3R.09 0.7667 100, Us Ue D4 0. S4.c8.134 S
73 41479, 117,87 57.19 30,13 11.88 217.07  40695.408 0.5334 100, 0. 0. 0. ). 55.2h.19. 3,
roysne 16603 129.23 77,79 12.23 13.65 232.89 1880.72 12.3830  B7. 7o 4. 1. 1. 56,33, 5. %,
7 30 338412 136,13 85 .68 60,17 26.12 312075 34116.737 0.9166 1J9. 0. . 30 0. 45.27.20. n.
7490 3354.16 19,29 1.80 9.28 5.54 43.91 3394.97 1.2922 99+ 1. . 0. 3. 44.22.21.13.
PR 53.93 0. 98 .34 017 0.24 1.73 55.60 3.1082 7. 2. 1. D4 D. S6.7001 2016
T o400 33314 .77 129,68 4R, TC 24,33 14.08 217.09  34531.16 0.6287 100. 0. Y. U. 3. bi.z2.11. 6.
7 a3 24835.50 159.5¢C 116,78 A9, 83 37,49 376,67 25215.10 1.4935 99, 1. %. 0. P
74330 3746.89 " 141.24 476.92 61.00 45,62 1324.78 5071.54 26,1216  T4.15, <. 1. : se
L7 an). 65330 .44 409, 34 405.19 [27.8¢ 14962 1087.03 67067.41 1.6208 98 1. . 0. 38T T0eis
7o 136556,13 73611 625,45 128.6¢ 113.79 1674.25 15261.18 10.5120 39, 5. «. 1. 7.
7 a3nl 23028.30  1319.20 1052.85 156.51 101.24 2689.80  25717.40 10,4589 92, 5. 4. 1. “.
7 a3y 3)$25.57  L&71.53  3125.42 835,84 1264.17 6877.36 37802.93 18.1927 83, 4. b, 2. BN
r 51 19€34 .47  4250.16 T7745.24 1185.9) 1343.20 164524.59  34159..6 42.5205 58.12.23. 3. ..
752y eunp U.C0 1.0C .02 0.00 0.02 0.2 0.0002 Du e we Da Je e Us e _ue
7 %3 43107.73 25339.3% 18683.16 2416.67 2053.89 4940107 9598439  53.4005 47.27.27%, 3, 3. S1.53. 5. ~.
ros5 2934.°9  1299.17 651R.12 972.63 1797.171 9837.63  12391.72 79,7922 20.12.53. 8, 9. 13.:6.12011.
768 63454,52 19817.57 11629.64 2035.57 2237.41 31419.50 21874 .2 34,1985  66.17.13. 2. 2e Suesl. 5. .
[T 81236, 9 132€6.52 T833.53 1102.74  632.20  28828.99 118115.)8 24,4075 750160 7o 1o le 6T.c?0 =4 ¢
237,00 7 5717 62010475 245499, 65 16451.60 3150.84 2003.60  46405.69 108424644 42,8000  57.23.15. 3. 2. 53.:0. 7. «.
537 b T 5300 J1373%5.52 34675.5%  R261.0C  1698.51 359,26 45298.29 359037.91 12.6166 88.10. 20 0. Jo T7.18. 4. 1.
537 0F 7 S)Ww 198ETA %9 lalal. s 3536.79 1CARL1.48 191.51 14551.60 2156277438 BUTBYC 7 TO8. T, 2. 1. . Teslbl 5. 1.
587726 T 5200 415.13 250, %4 378,27 139.13 43.02 8lo.96  1232.99  #6.3088 34.21431.00. 3. 3l.e7.iT. =.
S57. /% 1 AQD0 1761607 2n12.5C  1629.82 456,00 180.406 4933.84  22355.51 22.0923 70120 1o 24 le 340230 7. 4.
37 21 7 a2at 251115.72 23%66.43 10784.35% 299C,.47 598.49  38339.93 2B9455.65 13,2455 37, 8. 6. 1. Du 02.ck. 3. 2.
287 2J 1 A3 a0 Yafe J.0C N.Cn Dl n.00 0.3 2.0000 N 2. V. 0. J. Ve s el =
D376 1 b4 34232,57 w©l4al.4t 4707.95 1328,75 271.2 12369.24 46601.81 26.5424 73,160 90 30 1o 55.32.10. 2.
937 JL 7 89 61707 T3 35594.35  4d7d.hc 1855.51 354,32 I57%7.37  B84950.05 18.5365 3TJT0. 6. 20 Te " B99u-larde 2.
S37 2¥ T A6 17384.71  4555.33  4687.641 2117.84 621,22 11982.84 293417.55 28308 99.16.16. Te 2. 3E.cu.ize S
587 2% 7 H1s0  33863.L9 43C3.07  3945.00  1199.13 662,78  10129.99 45973.67  21.9908 TR. 9. Y. 3. 1. 4/2.08.12. 7.
37 3A 1 aA 6252047 14559.7% 13746,65% 4965.54  1961.)0 35236.94 97756. 94 36,0455  64.15.144 5. 2. wlasS.le. z.
L3103 T AL HaS13.63 9135.31 BH3IS.IE 254,45 1042.01 21637.13 10d159.31 20.C064 30 J. 8. 2. 1. 5.
537,30 1T 70 73574.9% 11)€9.20 17923,26  35%3.56 1A24.59  26207.61 99737.20  26.2635 73.12.11, 4, 2. 4
N3 30 1 Tl 2%3T4.29 113GI.F7 11312.N6 7852.07 1523.75 26939.48 SI1333.97 52,6074  4i1.22.20.760 3,77 5.
W32 sE 7 7200 12)833,33 1TL15.72  9770.01 1852.54  1042.34  293800.61 15n633.94 19.7835  dl.ll. 6. 1. L. ..
ST 7 T30 365786,44 39654, 54 95953,96 12056.90 3729.23 116394.63 152482.07 76,3333 26.26.37. B. 6. e, l.. 7.
NS TR I PR 5502041 L17764.0) 15343,58 533b8.61 5037.30 37428.52 43931.3s 35.1978 1502703501211, 3l.adolaal3a
“47 w7 T 43542.62 1577675 13562.15 23A6.33 2400.52  35105.75 85046.17  41.2745 58.20.160 3. 3. HT.:3. 7. 1.
237 31 7 TAY, 1Ta223.08 31616,32 21707030 3110.9~  3444.31 S59878.88 236207.56  25.3501 7T6.13. 9, 1. 1. H3.30. 3. 5.
V37 39 7 7407 LTLAT3.65 63390.69 %6192.12 5762.31  45%2.70 124117.81 295588.26  41.5901 58.235.15% 2. 2. 5%.36. 5, e.
37 sx T 73 £2345.00 23713.13 15670.33  1897.84  2596.95  40818.25 1031063.25 39.5667 63.20.15%. 2. 3. Sle3y. e, 7.
YERITER AR b L 9. T 0 3.00 0.0 7,00 000 0799 0.003¢ 0. Do Us 0700 20 ST s T
J37 4 7 A1) 199826471 4736S6,70C 18239,58 1877.83 143).94  68943.04 228469.55 30,1760 69.21. . leo 1o 09.ct. 3. W
TR AN 0 427 31158.11 /425,07 5812495 681454 597.47 13517.03 44615.14 30,2563 70140030 2. 1e 4.2, b, &,
37 ah 7 4300 223533,45 43345.P8 16821.41 1597.78  R67.39  60632.49 284215.90  21.3332 79.1%. 5S¢ Lo J0  Teeets 3o 1.
537 4f 7 R4V5 VL 00 . L 0.00 0.¢" 0.00 0.00 0.0 0.0000 04 e 00 Jde Do [
537 a0 I 3537 137113.08 32175.47 13192.32 1422.35 653,66  47435.80 227549.47  20.84b4 I9.14. 64 1. Os  62.285. 3. L.
G175, F0 3030 22374007 F3TITLRZ TOTTIVEG TS T 555.59 T5858.52 270395.52 T7.255% §3.12. &, T1.7°CG. T3..3. 3. 1.
S37.4t 1 4T3 11G48.73 11593.04 12439.77 2546.43 2657.97  29237.21 411864.94 70.9901 29.28.306s 6. b, 40,420 S. S
G374k 7 RID L15H7A6.20 21€46.58 9253.15 2139.04 823.51 33767.98 150525.78  22.4287  7%8.14. 6. L. 1. 65.27, &. 2.
237 6 T 3337 TI5R36.23 13726.55 113683.60  3465.49 927.52 2948Y.15 805385, 38 3.6615 97, 2. 1. 0. 0. 46.39.12. 5.
93T an 7 )t 63614.791 13567.11 7573.39  472.90 1137.99  22752.47 B81667.30  27.8600  72.17. 9. 1. Lo 60.33. 2. 5.
6.7 41 1 L)Y 15332C.53 29209.65 12311.07  1646.04  1231.21 44237.01 197257.54  22.4260 77.15. 6. 1. 1. 66,23, 3. 3.
Sal 4g 1 101 238lei L AVITRTM 6435057 T TTS R T 7RTLNG 155716 27SH2ZZ TR T3.653%2 7 87.11. 2. 3. 0.7 3d.17. 27 1.
W8T ax 1 9a).  234Ta4.16 35243,75 1364501 1912.81 1o67t.17 52472.73 291236.87 18.0172  8le12. 5. 1o 1. 67.25. &4 3.
wAT AL T 19) 1Na319.04 15365,.42 6442,63 979,06 772.60  24489.39 128868.73 19.0031 80,13, Se 1o 1o 67,200 e 3o _-
237 4% 1 1600 2230 26.66 31616.G2 13379.8C 109B8.64 1815.31 47871.47 275898.12 17.3511 R3olle S5¢ Do 1o 6b.28. Lo =o
WAT 4% 7 dRdg 2315F1. J 44447.66 18845.57 1795.27 1943.13  67033.62 208984.02  22.4204 77.15. 6. 1o 1o 60..8. 3. 3o
GETOSA T 22317 53570410 18443.72 164476.86 1352.53  3000.06 3I7773.17 9T673.17 38.6730  62.19.15. 1. 3. 50.3d. 4. o

*B% = CUTTINGS NOT ANALYZED *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN
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TABLE IV

2

COy Analysis Of Canned Cuttings Gas From Esso Marlin B-1 Well (EGS-5)

Volume CO»

Volume C02

E.P.R, Per Volume of E.P.R. Per Volume of,
No. Depth pH* Cuttings (XIO"Q) No. Depth pH* Cuttings (X10_4?

53700-A 2400 8.8 n.d, %% 53703-A 6800 10.6 n.d

B 2500 8.5 " B 6900 9.2 "

C 2600 8.3 " C 7000 9.2 trace

D 2700 9.7 " D 7100 9.3 n.d.

E 2800 9.7 " E 7200 9.9 i

F 2900 8.8 " F 7300 8.6 "

G 3000 8:3 " G 7400 11.2 1

H 3100 8.2 " H 7500 10.3 "

I 3200 8.1 34,45 I 7600 not run "

J 3300 8.3 n.d. J 7800 9.5 "

K 3400 not run 7.91 . K 7900 2.5 "

L 3500 8.¢ n.d. » L 8000 - can leaked

M 3600 8.4 35.1 M 8100 g.9 n.d.

N 3700 8.4 0.98 N 8200 8.0 '
53701-A 3800 8.2 9.68 53704-A 8300 9.4 "

B 3900 8.5 trace B 8400 - can leaked

C 4000 8.2 " C 8500 7.5 2304

D 4100 8.2 " D 8600 9.3 n.d.

E 4200 9.0 1.80 E 8700 9.3 i

F 4300 8.0 7.62 F 8800 10.6 "

G 4500 not run n.d. G 8900 9.8 "

H 4600 8.2 415.6 H 9000 10.7 "

I 4700 8.5 1761.7 1 9100 8.0 130.8

J 4800 7.9 10.92 J 9200 7.1 2618

K 4900 8.9 n.d. : K 9400 9.1 1.91

L 5100 8.5 660.0 L 9500 8.9 n.d,

M 5200 - can leaked M 3600 11.3 i

N 5400 8.7 trace N 9800 10.5 "
53702-A 5500 7.8 - 27.30 53705-aA 9900 9.9 "

B 5600 il.7 n.d. '

C 5600 9.7 "

D 5700 11.0 "

E 5800 8.3 21.19

F 5900 8.3 85.15

G 6000 8.6 n.d.

H 6100 9.9 "

I 6200 7.9 154.2

J 6300 - can leaked

K 6400 9.6 n.d.

L 6500 9.1 "

M 6600 8.7 trace

N 6700 8.9 n.d.

*The pH was taken on the cuttings after mixing in blender with distilled water.

**n.d, =

not detected
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TABLE V

COy Analysis Of Camned Cuttings Gas From Esso Bass-2 Well

CO2 Volume
E.P.R. Per Volume of
No. Depth pH* Cuttings (X107~ 7)
53711-A 2300 11.5 not detected
B 2600 11.3 "
C 2700 11.0 "
D 2800 10.7 "
E 2900 10.1 "
F 3100 10.6 "
G 3200 9.2 i
H 3300 9.4 "
1 3400 10.2 "
J 3500 10.2 "
K 3700 9.4 "
L 3700 9.2 "
M 3800 9.5 "
N 4000 10.8 "
53712-A 4200 10.4 "
B 4300 9.7 "
C 4400 - -
D 4500 11.1 not detected
E 4600 10.0 "
F 4700 10.1 "
G 4800 9.8 "
H 4900 8.5 "
I 5000 9.5 "
J 5100 - -
K 5300 9.5 not detected
L 5310 9.6 "
M 5400 9.8 "
N 5500 - 9.0 "
53713-A 5700 8.7 "
B 5900 9.0 "
C 7700 8.7 "

* Run on blender mixture of cuttings and distilled
water,



CANNED CUTTINGS HYDROCARBON GASES FROM THE

BARRACOUTA A-1l, COD A-1 AND MARLIN A-l WELLS, AUSTRALIA

(Esso Exploration Australia Job No. 14)

by

R. E. Metter
L. J. Franklin
September, 1967

SUMMARY

Total hydrocarbon gas (C1-C4) and "wet" gas (Cy-C,) released from canned
cuttings samples suggest that the Latrobe Valley Formation in the Gippsland
Basin has good hydrocarbon source potential, particularly in the Marlin area.
The Latrobe Valley sections at Barracouta and Marlin both appear to have
been able to generate liquid as well as gaseous hydrocarbons, and tho sec-
tion at Marlin is interpreted to have been especially productive of hydro-
carbon ligquids.

The Oligccene Lakes Entrance Formation does not appear to have good
source potential in these areas. The basal Miocene portion of the Gippsland
Formation at the Cod structure appears to be a potential source of dxy gas,
but probably only in rather modest gquantities.

Regional patterns in the composition of the "wet" gas are present and
may be related to generation of liquid hydrocarbons. This pattern in the
Barracouta section is comparable to that in the section at the Bass-2
well in the Bass Basin.

INTRODUCTION

Canned cuttings samples from the following three wells in the Gippsland
Basin have been analyzed for their hydrocarbon gas yeilds:

BARRACOUTA A-1 (E.G.S.-1)
CoDp A~1 (E.G.S.-3)
MARLIN A-1 (E.G.S.-4)

The purpose was to provide data that would indicate the hydrocarbon
source potential of the stratigraphic sections involved.

This service work, which is summarized in this report, was authorised
in a November 1, 1966 letter from John H. Hamlin by J.H. Hafenbrack, file
6244,
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As a vart of this same service project similar analyses were previously
run on canned cuttings samples from three other wells in the Bass and Gipps-
land Basins, and these earlier results were transmitted in our service report
of July 1967. These were the Bass-1, Bass-2; and Marlin B-1l (E.G.S.-5) wells.
In this earlier study, it was noted that the pre-Oligocene samples from the
Marlin B-1 well gave up large amounts of both methane and C,-C4 hydrocarbon gas,
suggesting that the pre~Oligocene strata are the source of the oil and gas in
the Marlin field. The composition of the C,-C4 "wet" gas from the pre-Oligocene
samples showed relatively high amounts of ethane and low amounts of butane
for the Marlin well as compared to the Bass-1 and Bass-2 wells.

Of the three wells involved in the present study, the Barracouta well
produced gas from the top of the Latrobe Valley Formation, the Cod well was
a dry hole, and the Marlin well produced both gas and oil from the top of
the Latrobe Valley Formation (Fig. 1). The Latrobe Valley Formation ig
reported to be an Eocene-Paleocene deltaic complex of nonmarine strata with
many coal beds. There is considerable interest in the possibility that such
a coal-bearing sequence might generate commercial amounts of liquid as well
as gaseous hydrocarbons. It was hoped that source potential studies might
help either to confirm or to disprove this possibility. The present data
strongly suggest that the Latrobe Valley Formation has been the source of the
oil as well as the gas at Marlin Field.

ANALYTICAL PROCEDURE

In our standard cuttings gas analysis two different operations are
involved. The hydrocarbon gas in the sample can air space above the cuttings
is first analyzed. Then the hydrocarbon gas released from the cuttings after
violent agitation with distilled water in a Waring blender is run. Both
analyses are made by gas chromatography.

DATA PRESENTATION

Egbles

Results of the hydrocarbon gas analyses are given in Tables I, II, and
IIT for the Barracouta, Cod, and Marlin wells, respectively. 1In each Table
the results are given separately for the gas from the air space in the can,
for the gas released from the cuttings in the blender, and for the combined
results from both air space and cuttings.

In each category the amounts of methane, ethane, propane, iscbutane
and normal butane are given separately as parts per million, volume of gas
per volume of cuttings. The total hydrocarbon gas (C;~C4) and the percent
"wet" gas (Cy-C4) are listed as well as the normalized compositions of the
(Cy-Cy) fractions.



Figures

Figure 1 shows graphically for each well the amounts of total (Cy-Cy)
and "wet" (Cy-Cy) hydrocarbon gas released from the cuttings after agitation
in the blender. The strip logs are aligned on a sea level datum. This
figure is directly comparable to Fig. 1 in the report on the Bass-1, Bass-2
and Marlin B-1 wells.

Figure 2 shows the compositions of the Cy-Cy fractions of the gases
released in the blender. Only the Oligocene and pre-Oligocene data are
shown because the younger samples gave up only small amounts of wet gas and
the compositional data are not as reliable as for the older samples. These

' plots are aligned on the top of the Oligocene as a datum.

DISCUSSION AND INTERPRETATION OF DATA

Latrobe Valley FTormation

Figure 1 shows that the Marlin A-1 samples from the Latrobe Valley
Formation released considerably greater amounts of total gas and szc4 gas
than the samples from the same formation in the other two wells. Several
individual samples in both the Barracouta and the Cod wells released rather
high amounts of total gas, but on the average the samples from these two
wells gave up distinctly smaller amounts than the Marlin samples. This
suggests that the Latrobe Valley Formation has a higher hydrocarbon source
potential in the Marlin area than in the Cod and Rarracouta areas.

The "wetness,”" or relative amounts of C2--C4 gas in the total gas are
comparable in the Barracouta and Marlin Latrobe Valley samples, but the gas
from the Cod samples is distinctly less "wet". This suggests that the Marlin
and Barracouta sections are more likely to contain significant amounts of
hydrocarbon liquids than the Cod section.

The gross amount of C,~C, gas released by the Marlin section is far
greater than that released by the Barracouta section. This suggests that
the total amount of hydrocarbon liquids generated at Marlin is also notably
greater than at Barracouta.

In summary, the Latrobe Valley Formation appears to have good hydrocarbon
source potential, with the section at Marlin showing the greatest thicknesses
of beds with good pctential. The sections at Barracouta and Marlin appear
to have potential for generating liquid as well as gaseous hydrocarbons, and
the Marlin section in particular is interpreted to have generated large
amounts of liquid hydrocarbons.

Lakes Entrance Formation

The samples from the Oligocene Lakes Entrance Formation did not give
up much gas and from this data are interpreted to have relatively poor source
potential.



Gippsland Formation

Samples from the Miocene Gippsland Formation gave up modest amounts of
methane from the lower part of the section at Cod, but relatively insignificant
amounts at Barracouta and Marlin. This suggests that any appropriate reservoirs
associated with the Lower Miocene in the Cod area might contain accumulations
of dry gas if any hydrocarbons are reservoired at all.

Wet Gas Compositions

Figure 2 shows that the C,-Cy gas from the Marlin and Cod samples
contains relatively less butane and more ethane than the "wet" gas from the
Barracouta samples. Possibly the Marlin "wet" gas contains slightly less
relative amounts of ethane than the Cy-Cy gas from Cod.

The pattern at Barracouta is comparable to the wet gas pattern in the
Bass-2 well, shown in the earlier report, and included as Fig. 3 in this report.
The pattern from Marlin A~1 is comparable to that from the Marlin B-1 well
(Figs. 2 and 3). Thus, there is a regional consistency in the composition of
the "wet" gas fractions produced from cuttings samples.

We do not know the significance of the wet gas compositional data, but
it is of interest to see that regional relationships are prevailing. Possibly
they may prove to relate to the generation of liquid hyrocarbons.

Basin Geology Division
September 1967
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536350
53684E
53660F

8420 212.62 44450 S2.51 12.11 17.99 127.11 339.73 37.4150 63.13.15. 4. 5. 35.41.10.14,
850¢C 23893.33 6£578.€3 3370.75 412.01 400.35 10761.74 34655.07 31.0539 69.19¢10e 1o 1o 61431, 4, 4,
360C 17076.92 21723.(8 1187.CC 140.93 142.79 4203,80 21280.72 19.7540 79¢13¢ 6. 1o 1. 66428, 3. 3.

*B* = CUTTINGS NOT ANALYZED *C* = AIR SPACE GAS NOT RUN *BC* = NO ANALYSES RUN

R e s s

i

ELTET #
? i)
#: w
I ) ’ ) TABLE 1 A BARRACOUTA A-1 (E.G.S.-1)
C,-C, HYDROCARBON ANALYSES - AIR SPACE AT TOP OF CANS
SAMPLE | R |DEPTH GAS CONCENTRATIOM (VOLUME GAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT) KOTES
- -+ NUMBER METHANE ETHANE PROPANE 1S0- NORMAL | WET TOTAL . TOTAL GAS WET GAS
BUTANE BUTANE [’
() (c,) ((99) (ic,) (nC,) Z (€y-C,)- (€,-¢,) c,-C, 1 C2 €3 i, |n% 1 <, €4 fiCy|nC,
536834 7 900 11.06 2.16 1.95 0.07 0.94 5.12 ¢ 16.18 31.6440 69.13.12. 0. 6. 43.38. 1.18,
536838 7 1000 v.00 0.co 0.0C 0.00 0.00 ! 0.00 * 0.00! 0.0000 0. 0. 0. 0. 0. 0. 0. C. 0o #*BC%®
53€83C 7 1100 ¢.00 0.CC 0.0C . 0.00  __0,00' ___0.00: . 0.00, 0,0000 Qo Qa Do _0a.0s 0. Ou Co Ceo *BCSE
536830 7 1200 .00 0.€0 0.6C "0.00 0.00 0400 0.00' 0.0000 0. 0. 0. 0o 0o 0. C. 0. 0. %BC®

N 53683F 7 1300 0.06 _ 0.CO _0.CC .00 _ o.oo_i .. 0.00 0,00 0.,0000 Qc 0o O¢ 0c 0o 0. Co 0o O. ¢BCH
S3683F 7 1400 7114.29 9.48 . 0.12 0.00 0.07: 9.67 7123.96. 00,1357 100. 0. 0w 0. 0o 98. lo O+ 1.
53683G 7 150C 0.0C 0.C0 0.0C 0.00 _ 0.060° _ 0.00 0.00°'  0.0000 Qs 0¢ Oc 0o 0. 0. 0. 0. O. ®BC®
53683H 7 1600 0.0C 0.CO 0.0C 0.00 0.00" 0.00 0.00, 0.0000 0. 0. 0o 0o Ca O. 0o 0. 0o %BC%
536831 7 170C [TY] 0.€0 0.0C 0,00 _ __OLQOQQA _ _0.00 _ - 0.00; 0.0000 0¢ O¢ Os Qe 0. Co 0o CGo 0. *BC*
536834 7 1800 C.00 2.C0 0.00 0.00 0.00 | 0,00 0.00° 0.0000 0. 0. 0. 0, O. 0. 0. 0. 0. ®BC*
53683k 7 19Ce 1579.17 o l.C1 0.1¢C 0,01 0,01} __ 1.13 1580.30 ., 0.0715 100. 0. 0. 0. 0. 89, S. 1. 1.
53683L 7 200¢C C.00 0.C0 0.00 0.00 0.002 0.00 0.00 0.0000 0. 0. O. Co 0. 0. O. C. 0. #BC#
53683M 7 21(C 0.0C 0.C0 0.0C 0.00 0.00 { 0.00 0.00, 0.0000 0. 0. 0. 0. G, 0. 0. G. 0, #*8{%
53603N T 2207 0.00 0.¢0 o.CcC 0.00 0.00 : 0.00 0.00 . 0.0000 0. 0o 0. 0. 0O, 0. Co 0. 0. #BL®
536344 7 2300 697.23 0.33 0.C2 0.CO 0.01 ¢ 0.36 657.59 6.0516 100, O¢ O Oe¢ 0. 91. 6. 0. 3.

s 536S4F T 2450 00N 0.C0 0.0C 0.00 0.00 ? 0.00 0.00 0.0000 0. 0. 0, 0. O. C. 0. Ce 0. *BCS

T S3eB4C 7 2700 0s 0.CC c.cC c.00 0.00 0.00 0.00 0.0000 0. 0. 0. 0, 0o 0. Co Cs O, sRCE
53684L 7  29)C UMY 0.C0 0.0C .00 0.00 ! 0.00 0.00 0.0000 0. 0. 0. 0. O. C. C: Co 0. #BCe

: 53084F 7 3020 C.0C 0.Ce 0.0C c.00  0,0C} 0.00 _ 0.00 0.0000 0. 0. O¢ 0. G 0. Co Co O, ¥BC%

53684F 7 310C 341,44 12. €7 S5.17C 1.12 1.91; 21.60 363.04 5,9498 93¢ 44 24 0e le 60.26¢ 5. 9.
536R4C 7 323C __ 21,65 0.%9 0.32 0,10  0.151 __ 1,17 22.82 501271 95, 3¢ le 0o 1o 50,28, S.13.0 %4 %
53684k 7 3300 13232.0¢C 234,11 186.9¢& 719.36 110.24 ; 610.67 13B42.67 4:4115 95, 2. 1. 1. 1. 38.31.13.18. ; *“°
536841 7 349C 14164.21 €25. 14 133,78 387.18 283.82 | _ 2030.52 _]61S4.73 12,5382 87s 40 5¢ 2+ 2¢ 3136416414, ~°F
536844 7 356C 127226.66 064€3.25 6654,8E 5244.37 1727.09 ) 22089.59 149316.25 14,7938 85 4o 64 4o lo 29.39.24%. B.
536eak 7 3730 1853315.55 15£29.€3 16853,7¢ 78C8B.14 2238472, 4273C.45 196045.56 21.7961 78¢ Bo 9¢ 4¢ lo 37.40.18. S, "
53684l 7 3933 53092.31 1557.54 2181.76 12G1.85 489,23 ;5470440 63562.71 8.6063 9le 34 35 24 le 2940022, 9aid. 20 o
53684M T 420¢ E15C7.66 8SS7.0(5 7$34.40 2232.00 963,76 _20127.23 107634.92 18,6995 82, 8o 7e 2. 1lu 45.35.11. 5. ~
536840 7 4lc( 205392,61 11452417 5215,37 1313.32 606,50 . 18727.36 219109.97 8.5470 92+ 50 20 1o 0. 62.28. 7. 3.
53ti58 7 422G 10432C.07  9188.27 32131.2C 383.57 159,71 ;. 12862,75 1S7182.75 6.5233 $3s 5. 20 0s Do T2.244 3a 1a
536638 7 4400 2G53€.00 T7S3.66 4S26.8C 1507.84 571.55° 14797.85 44333,85 33.3782 67c18.1le 3¢ 1o 53,333,106 4.
53685C T 450C 462C2.55 11112.€9 €659.5 1668,.25 729.46 1 20169.94 6£372.49 30,3890 69:17410a 3o 1o 55.33. B. 4,
536850 7 46)C 17840.00 48€C.48 4C12,.8C 10$1.20 595.72 - 10580.20 21420.20 49.3936 50¢23.19. 5. 3. 46.38.1C. 6.
53685F 7 477C 47BCC.0C 138563,€C 11454.72 1884,8C 1411,92_ 28345,04_ 65145.C4  4C.9936 586204174 30 2. 48.4Cs 74 54 4 A
S53¢¥5F T 43820 €9325.13 22516.58 19145.45 3(78.76 2276.95  47017.78 116342.51 40,4131 60.19.164 3. 2. 47.41. 1. 5,
536456 T  4$2(C £7213.02 155C5.84 15C44.37 3552.98 2670.37 . 36633.56 94046.58 39,1652 6la16.16. 4. 3. 42.41.1C. 7.
53685H 7 500¢ 15936.00 1€53.42 3677.18 1714.1% 1254.39 83464417 24280.17 34.3662 66s Tel5. 7. 5. 20.43.21.18.
53€€651 7 515¢ 676T2.00 19051.46 17€56.32 39C4,51 2849.28, 43501.57 104173.57 41,7537 58018.17¢ 4. 3. 43.41. So 7.
5368>J 7 523C 45126419 177E1.SC 20432.74 5945.57 4184.99 . 48345.20 93534.39 51.6B71 -—49.19.22. 6. 4, 37.42.12. 9,
53685k 7 5307 7501440 2E71452 31S5145€ 1273.45 73835 ....8074.90 15576.3C 5148409 ——49.18.20. B. 5. 36.3G.16. 9.
535350 T 242C 29763466 12(47.20 15287.6¢ 4SIC.17 3231.87 5 35476.90 65270.36 54.3537 —46.18.23, 8. 5. 34.43.14. S. ;' _

I S53e35K 7 5521 10¢641.68 212C6.02 1127.62 1751.87 609422 . 31334+73 139976.41 22.3857 78c15. o la 0. 67.25. 6. 2. .
53£495N 7 5652 2785.,56 15E53,01 45¢4.32 18€9.64 1300.27 9687.24 12412.8C 77.6669 —22.12.41.15.10. 16.52.19.13, & *
S30%A 7 574C C.00 c.ce v.CC 0,00 0.00 0.00 0.00 0.0000 0. Q. G. 0. Co Oue Co Cu Qo *BC®
53686L 7 532C 111.83 14,79 30.16 6.49 3.11. 54.48 166.31 32.7581 5T. 9184 4o 2. 27.55.12. 6.
5365AC T 5300 9355.5% 30%5.57 3150.87 . 882,26 426405 . 7559415 1€914.74 44,6897 55018619 5« 3a &1.41.0i2. 6.
536340 7 s322C €3369C.47 180652.43 1£485.4S 237C.41 1165.39, 38113.72 101504.19 37.5489  63.1B.16. 2. 1. 48.43, 6, 3,
S3646FE T 6106 TICE5.71 5421426 5537.14 1399.43 804,09 . 13161.92 92247,63 14,2680 85¢ 6o 60 2. 1. 41.42.1!. 6.
536b0F 7 €13C t.cC 0.CC 0.0¢C 0.00 0.0C . 0.00 0.00 0.0000 0. 0. 0. 0. 0. 0. C. Go O. ®B5C*
536866 7  €15C Co.f 0.CC 0.ccC 0,00 0,00 . 0.00 0.00 0.0000 0. Ou Ou 0. Oa 0. 0o Cu C. ®8L2®
53606k 7 52720 383,02 45,55 73.13 21.45 18.29 162.42 545,63 29.7674 Tle 9413, 4. 3, 31.45.13.11.
536861 7 A25C C.N0 c.CC 0.cC €.00 0.00 - 0.c0 0.00. 0.0000 0. 0. 0. 0. Ce. Ce 0. C. C. *8C®

l §3€35J 7 5300 42486 3273.(09 12298457 2652.57 2822.63 +« 21037.26 21080.12 §9.7967 0.15.59.13.13¢ 15.59.13.13.
$36dark T 640U 2C4.2C 5428.(C 2C748.CC 54C6.40C 6444.80 _ 38027.20_ 38231.20 99.4664 ~1.14.54014017¢ 14.55.14.17.
53€36L 7 ASCC 35.5C EELEC EED.G¢E 158.40 316,02 1263.98 1299.48 97.2681 _-3. 5.53.15.24. 5.54.16.25.
536350 T £50C 2439542 13CA3.38 17554,02 35764.03 4157.62° 38769.05 6316448 61.3779 -38.21.28. 6. 7. 34.46. S.1l.
53685N T 574C £2064.86 3004471 37702.57 7206475 7205.71  82159.74 134224.60 61.2106 __40.22.28. S« 5+« 37.45. 9. 9,
S3es7A T K320 TL784,0C 244€€.48 24230.C2 3124.80 3812.18. 55635.48 127419.48 43.6632 5741919, 2. 3. 44.43, 6. 1.

I 536378 7 450C 15109.71  824C.21 11129.53 1S70.96 2218.85: 23559.65 41669.36 56.5395 — 43.20.27. 5. Se 35.48. 8. 9.
53687C 7 100C 1C2CI% 1S11.60  41C4.C0 737.80 913,72, 7667.12 8687.12 8802585 —~12.22.47¢ B8.11ly 25.53.10.12,.

. 53¢470 7 719C 543.75 EEF.T2 1766.€4 448,78 578.73 3683.87 4227.62 8741382 —~13.21.41411.140 24.48.12.16.
53637 7 120¢C 12C8uGUT 7476.48 132337.05 2654.59 2656.64 ' 26164.80 36244.8C 7201891 28421437 7o 74 29.51.10.1C.
S3687F 7 1300 B4G62.2C 4£75.34 5€48.66 1051.2C 1152.01 12671.21 21163.21 598738 =~40422.28. 5. 5. 36.46. Go 9.
536876 7 7420 20:35.61 1783.F6 24S1.22 447.30 475.917 5198.36 7233.57 71.8604 - 28425340 6. 7o 34,46, S. 9.
53687Th 7 7530 272697.43 104%.29 1261.38 222.96 334.99 2998.61 275656404 1.0877 99. 0o 1o 0. 0o 35.47. 7.11.

. 536871 7 769C 9045494 4626,50 4€(6.50 928,97 911,09 _ 11083.46 20129.40 55,0611 =-44.23.23, S. 5. 42.42. 8, 8,
53€874 7 7706 221183.99 24€4,.S7 5451.57 16C6.25 2143.74 11666453 232850.51 5.0103 95¢ 1o 24 1o 1. 21.47,14.18.
53681K 7 789C 4427,6% 1¢5.24 68C4.31 1577.02 1771.51 _ 10318.08 14725.73 70.0684 -30. l.46411a12. 2¢66015¢ 1T oyveonns
536871 7 7S)C 215C7.73. 10C40.€4 9390.44 1651.56 1914.16 23036.80 44544.53 51.7163 48.23.21. 4. 4. 44,41, 1. 8.4 7,
53687M 7  8INC 43724 .08 832.26 1541.CS 33C.70 348.11 _  3052.16 521776.24 5.7832 93. 2. 34 1o 1o 27.5lella1l.
53667N 7 8100 4E375.LC 6162.€4 1555.33 164.67 1617.27 8479.91 56854.91 14.9150 86011s 3. 0. 0. 73.23. 2. 2.
536884 7 8155 G.00 6.C0  0.0C _0.00 _0.00 __ . 0.Q0 . 0.00 0.0000 Ov Ou O¢ O0e Os 0. 0. 0. D. *B8CE
53e82E 7 8200 1511.49 13C.65 57.44 3.10 11.50 208.99 1720.48 12,1472 87« 8o 34 1o La 63.27. 4o 6.
53683C 7 3399 545,17 311.C1 307.32 37.53 64.16 720.02 1265.19 5649100 -43.,25.24s 3. 5., 43.43. 5. 9.
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- TABLE I B BARRACOUTA A-1 (E.G.S.-1)
C,-C, MYDROCARBOR ANALYSES - CUTTINGS ONLY
SAMPLE | R [DEPTH GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS) GAS COMP'OSITION (PERCENT) NOTES
NUMBER METHANE ETRANE PROPANE 150- NORMAL WET TOTAL TOTAL GAS WET GAS
BUTANE BUTANE
©p (c,) €y (1c,) (aC,) (€,-C,) (c,-c,) ¢,-C, ] ¢ Ic2 ]C3|icéinca c, lc3 chinc&
536834 1 93¢C 5C5.20 1.47 0.15 0.18 0.12 1.92 507.12 0.3786 100. 0. 0. 0o 0. 77. B, 9. 6.
536438 7 1800 c.e 0.C0 0.CC 0.C0 0.00 0.00 0.00 0.0000 0. 0. 0. 0. 0. 0. 0. 0. O. *8C*
53683C 7 tloQ_ 0.00 0.0 0.0C _ 0.00. 0.00 ___ 0,00 . 0.00 .0,0000 _ 0, O« Qe 0, O, 0. 0. 0o O. *EC*
536830 7 120C cLoc €.co 0.GC 0.00 0.00 0.00 0.00 0.0000 0+ 0. 0. 0o 0. 0. Cu C. Uo %&LH
53683F 7 130C 0.0¢C 0.C0 0.cC 0.00 0.00 __0.00 _ 0.00 0.0000 0. 0. 0. 0. 0. 0. 0. C. D. *BCSH
536b3F 7 1400 2175.0¢C 0.69 0.27 0.09 0.15 1.20 2176.20 0.0551 100. Q0. 0. OG. 0. 56.23. 8,13,
536336 7 150C £.0C  _ 0.€0__ 0.CC 0.00 0.00 ___.0.00 _ 0.00 0.0000 0. 0. 0. O, 0. 0. Q. 0. O. *BL®
3683k 7 160C c.0¢ 0.C0 0.0C 0.00 0.00 0.00 0.00 0.0000 0. 0. 0. 0. 0. 0o G. Q. 0. 3EC*
236831 7 17CC €00 0,00 0.C0 _ 0.00 _.0.00 __ 0,00 _ . Q.00 0.0060 Q¢ 0s Qo 0c 0y, O¢ C. Ce O, ®2CS
53683377 180G c.00 0.C0 0.0C 0.00 0.00 0.00 - 0.00 0.0000 0. 0o 0. 0. 0. 0. 0o C. O. %BL%
53¢393K 7 1900 548.40C 0.42 n.21 0.06 0.18 _. __0.87 549,27 0.1584 100. 0. 0. 0. 0. 4B8.24. 7.2},
5362830 7 2000 c.0u c.Co 0.CC 0.C0 0.00 0.00 0.00 0.,0000 0. 0. 0. 0. 0o C. C. C. 0. *BCE
53e¢82M 7 210C c.oc c. (0 0.0C - 0.00 0.00 - 0.00 0.0C 0.0000 0. O0e 0, 0. 0. 0. 0. 0. O. #&C*
536430 7 2200 c.ae 0.0 0.CC €.00 0.00 0.00 0.00 0.0000 0. 0. 0. 0. Oe 0. C. Co O. *BC®
536844 7 2300 477.0¢C 1.¢4 0.32 C.13 JCe21 2430 479.30 0.4799 100, 0. 0. 0. 0. Tl.14. 6. S,
53¢24p 7 745G 0.0 c.cCC 0.0C C.00 0.00 0.00 0.00 0.0000 O0¢ 0c 0s 0. Co 0. C. 0. O, %RCE
53684C 7 212¢ o.00 €.CO 0.00 0.C0 0.00 0.00 0.00 0.€000 0. 0« 0. 0. 0. 0. 0. 0. 0. 268
S366«C 7 2900 €.0¢ ¢.Co 0.CC 6,00 0.00 0.00 0.00 0.0000 0. 0. 0. 0, 0. B£. N, 0. 0. $aC*
53684F 1 302G c.ac C.CO 0.cC 0.0C 0.00 0.00 0.00 0.0000 0. 0c 0. 0. 0a 0. O, C. G. #3C%
53684F 7 3107 567416 137 0.44 C.16 0.29 2.26 | 569.45 0.3969 100. 0. 0. O. C. 61.19. 7,13,
5364 7 323C 477.6C C.E8 _ 6.94 3.39 . 7.51 18.72 ' 496,32 3.7718 96, O le lo 2.  5.37.18,40.
T53684K 7 3300 1631.31 E.C2 8.61 3.65 8.08 26,42 1648.29 1.6029 99, 0. 1. 0. O« 23.32.14.31. f B
536841 7  340C 142C.31 18,16 46,17 24.85 32.25 S 121.43  1541.74 Te8762 92+ 1. 3¢ 2. 2. 15,38.20.27.78,:~
536640 T 350C 494400 434,71 S13.82  618.53  4R8.45 2515.51  7459.51  33.7222  66. 6.12. 9. Toe 17.37.27.19.
53684K 71 3700 1318C."C 61€7.92 12489.84 7545.92 4095.84  30719.52 48859.52 62,8217 ~-37413,26.16¢ 8o 20.41.26.13.
5368401 7 3900 1455¢ .r ¢ €1C.¢5 1453.5C 1C15.56¢ 885.63 3965.34  18515.34 21.4165  79. 3. B. 5. 5. 15.37.26.22. ' -
53684M 7 4000  21370.0C 12574.08 18002.88 863C.40 636C.00  45567.36 66867.36  68.1459 —31¢19e27013410, 28.39.19.14, ’
S3v84N T 4100 21900.°C 5€35,68 3C78.CC 52C.8C 47064 S705412 316C5.12 30,7074  69.18.10. 2. l. 5B432. 5. 5.
536854 T 4200  21720.°7 5748.S6 30C23.28  302.25 266.32 934C.81 31060.81  30.0727  69.19.10. 1. 1. 62.32. 3. 3,
53¢x5B 7 4410 2955.0C  E55.26  EC3.C2  223.20 159.00 2040.48  4955.48 40,8465  60.17.16. 4. 3. 42.39.11. 8.
53e%5C T 450 1524.7C €€6.76  STL.2E  23G.64  226.42 2115.10  3639.10  58.1215 - 42.19.27. 6. 64 32.46ci1.114
536350 7 4=00 50C.0C 526415  216.14  225.43 262,99 1231.31 1821.31 67.2366 - 33.29.12.12.14. 43.18.18.21.
536556 7 4700 411€.07 1SC8.77 21C6.72 . 347.45 . 507.53 487047  BIE6.4T 541978  46.21.23. 4. 6. 39.44, 7,10.' 4. ~-
53645F T 430¢ 834.00  265.75 £32.C2 176.30  239.77 1320.84  2154.84 61,2964 - 39.13.29, 8.1l 20.46.14.18,
536%5C 7 4902 494460 2231.€2 2489.76  B63.C4 1200.77 6785419 11729.19  57.8487 - 43,19,21. 7.1C. 33.36.113,18,
S3E485H 7 5CNG 790010 37,61 451,44 161.82  427.71 1078.58 1858458  58.0325  42. 2.24s 9423.  3.42.15.4C.
536851 7 5100 A138.37 4177.20 6142.32 11%3.20 1679.04  13151.76 192€6.76  68.1906  32.22.31s 6. 9. 32.46. S.13.
53e85J 7 523¢C 1372.5C 1C20.14  2171.7C 524.52  §20.44 4546.80  5919.3C  76.8131  23.17.37. 9.14. 23,47.12.18.
53685k 7 333C 1339.75 484,09 1121.76  3560.606  494.49 249C.94 | 3829469  65.0429 -35,13.29.1C.13. 19.45,16.,20.
T36351 77 san¢ $62.00 0 3S7.90 EC0.2E&  2G5.34  293.83 1697.35  2660.35  63.8018  36.15,30. 8.1l. 23,48,12.17. .5,
53e65K 7 £513 148€5.0(  461€.16 2€53.92  4S4.76  348.21 8113.05 22978.05  35.3078  64.20.12. 24 2+ 57433, €. 4.
53683N 7 SAIC ac2.7s S3.46 £77.16 220.97  336.44 1328.093  1910.78  69.5020 -~30. 5.35.12.18.  7.51217.25.
536u5A 7 57196 Care c.CC 0.cc £.00 0.00 0,00 0.00 0,0000 Oc Co Cu 0. 0. 0. €. C. Co ®ECS
53885F 7 53)C 1158430  2S5.€66 1%504.6C 377.81  268.31 2446458  3645.38  67.1145 -33, B.42.1C. 7. 12.62.15.101.
S36del 7 5370 1l670.2¢ 566.40 1147.75  310.99 330,08 2355422, 3975422 592475 — 41144290 8o Bo 24449.13.1%.
530380 7 630¢ 3912.06C  45€1.84 4470.62 1235.04 1228493  11532.43 21444443 53,7782  46.21.21, 6, 6. 39.39.11.11.
536268 7 eluc T56C.0 248,34 674,42 178.56  221.33 1422,65  8922.65  15.9443  B84. 4a 5. 2. 2. 2%e4171:13.18.
S3e6-F 7 6136 T 0.C0 J.0C c.co 0.0C 0.00 0.06 0.000C 0. Co Gu 0e 0o 0. Co 3. O. %5C%
S36%eC 7 £15C T.00 .¢0 n.0C f.n 0.00 0.90 0.00 0.C000 0. 0o Cu 0« Os 0. 0. 0. 0. %£Ce
53686k T £20C 234C.0¢C 35,¢€2 36,12 3,P8 13.17 97.96  2437.56 4.0181 964 2. 1. 0, le 41.37. S,i3.
536301 7 6250 Cc.n0 0.¢CC G.GC C.u0 0.00 0.00 .00 0.0060 0. 0a O¢ O0u Cu Go Co Ce O. 8ECSH
53686J 7 639C 925.5: 212.23 2CS4.75  395.25 1063.69 3805.92  4731.42  80.4393 - 20. 7.4%s B22le  BuaS6.10.26.
53e86K 7 6400 242450 118.59 1187.42  225.15 727.58 2262.74  46B6.74  48.2796  Sla 3425+ 5¢1&s 5,52,10.32.
$3€36L 7 6590 824,00 17.48 Al. 67 33.99 78.23 211427 1045.27  20.2120  80. 2. 8. 3. 7. 8,35.1£6.37.
53e80M 7 £60C 2284.87  359.66  9£3.C7  185.70  423.83 1932.26  4217.06  45.8201 54, $.23. 4.10. 19,49410.22.
53686N 7 6720 3453.75 3864.CC 108C7,2C 2343.60 403E.60  21083.40 24537.15 85,9244 -14416.44.10.16. 18.52.11.19.
536874 7 4407 2322.,0C  §S9,1C 1602.26 327.3€  679.25 33C6,60  6128.6C  62.1121 ~-39.16.29. S.ile 26.47. S,18.
53e37fP 7 6450 142530 270.46 €39.54  129.46  286.20 1325.66  2753.66 48,1417 52.10.23. 5.10. 2Ce43.1C4224
53687C 7 7C22C 1240 ,50 €6.37 202.4¢ £.34 $8.10 402.27 1642477 24,4873 764 4e12. 2, 64 15.51. 974«
S3687C 7 7190 9lbedu 46,37 1€2.45 44.83 53.26 306.91 1224.91  25.0557 75+ 4413. 4. 4, 15.53,15.17.
S$3687E 7 7200 9E82.5C 341426 1452.82 258.54  671.62 2724.24 3676474  74.0939 26, 9.40. 7.18. 13.53, 9.25.
$3e87F T 7350 10277 13C.58  303.7C 49.76 125.29 609.73  1641.73  37.1395  63. 8.18. 3. 8. 21.5C. B.21.
S3467G T 7400 366,75 143,72 3152.2¢ 58.40 136442 690.80  1087.55  63.5189 -~37.13.32. 5.13. 21.%51. E.2C.
5363TH 7 7500  237SC.0¢ 38.C5 172.171 26404 €1.88 318.68 241C8.68 1.3218  99. 0. 1. 0. Oe 12.54. B8.26.
536871 T 760C 1218.77  4C7.é1 €C4.36  193.44  327.54 1733.17 2951417 58.7282 - 41414627e Telle 24.46411.19.
s3e87J 7 770C 5232.00 6,20 131.¢7 41.24 112.41 327.52  5559.52 5.8912 94+ 1. 2. 1o 2. 11.41.1%6.34,
53637K 7 7300 1155.7¢ 35,40  26%.41 §9.52  144.37 507.76  1662.76  30.5372  69. 2.16, 4. 9. 7.93.12.28, -
S53657L 7 71170 1665.7°0  €C3.22 850.9C 112.53  271.89 1838.54  3503.54  52.4766 ~48.17.24. 3. 8. 33.46. £.15.') ¢
53637m 7 8C3 8744,00 €6.73 G0.26 19.53 43,33 239.88  6983.88 3.4348  97. l. 1. 0. l. 36.38, 5,18,
536E7N T 8100 420(2.7C 14868.00 6576.8C  558.00 1338.78  23741.58 65741.58  36.1135  63,23.11. 1. 2. 63.29, 2. 6.
536458 7 @155 et G.CN 0.CC 0.00 0.00 ..0.00 0.00 0.0000 Qs Qo O¢ Co Ce 0. 0. Cu 0. *BCW
536838 7 8200 2345,50 292,40  263.34 33.11 $6.95 685.84  3034.84  22.5989  77.10. 9. 1. 3. 63,38, 5.ld.
53685C 1 3300 1342.5°3 $3.46 145.G1 22.83 60.34 321,646 1664414 1943277  80e 64 9o le be 29.45. 7,194
53682L 1 843G 1668 .20 £9.(3 135.77 17.76 55.89 268,45  1936.45 13,8630 86. 3. Te l. 3. 22.50. 71.Zi.
53686 7  45)C 337R..C  SE2.F8  B42.6S  1C2.30 227.05 2134.92 5512492 38,7258  62.17.15. 2. &s 45.35. Sell.
53685F 7 . 74C4.0C 2016.78 1838.55  270.82 586.39 4712.18 12116.18  38.8916  61.17.15. 2. 5. 43.39. 6.12.
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- TABLE 1 C BARRACOUTA A-1 (E.G.S.-1)
C,-C, HYDROCARBON ANALYSES . CUTTINGS AND AIR SPACE
SAMPLE | R |DEPTH CGAS CONCENTRATION (VOLUME CAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT) HCTES
NUMBER METHANE ETHANE PROPANE 150- NORMAL WET TOTAL TOTAL GAS WET GAS
. BUTANE BUTANE
p (c,) €y (ic,) (nC,) (Cz‘ca) (c,-¢,) €,-C, I ¢, ‘Cz lc3lic41nc4 ¢y e LC4 nC,
536834 7 90¢ 51€.26 3.€3 2.1C 0.25 1.06 7.04 523.30 13453 99, 1. 0. 0. 0, 51.3C. 4,15,
536838 7 1000 c.0C c.Co 0.CC C.00 0.00 0,00 0.00 0.0000 0. 0. 0. O. O, O. O. 0. O. *BC%®
53683C 7 111¢C caC 0.C0 .CC 0,00 _ _0.00_ _ __.0,00 0,00 0,0000 Qe Qa Qe Q¢ 0o 0, 0. 0. O, ¥BC®
536830 7 1200 0.0¢C 0.C0 0.6C 0.00 0.00 0.00 0.00 0,0000 0. 0. 0. 0. O. 0. C. 0. 0. ¥BC*
53683 7 130C €.00 c.C0 0.cC C.00 0.00 . 0.00 0.00 0.0000 0o 0e 04 0. 0o O C. 0. 0. ¥BC®
53683F 7 140C $289.25 10.17 0.3% ¢.09 0.22 10.87 9300.16 0.1169 100« 0. Os 0. 0. 93. 4. 1. 2,
53683G 7 152¢C 0.00 0.C0 2.CC C.00 0.00 0.00 0.00 0.0000 0. 0. 0. 0. O. 0. G. 0. 0. #¥8CH
§3683H 7 163C Co0e 0.cC 0.cC €.00 0.00 0.00 0.00 0.0000 0. 0. O 0. O. 0. 0. 0. 0. *BC*
536831 1 170C .30 0.C0 ~0.0C 0.C0 0.00 0.00 0.00 0.0000 0. 0y 0. 0. 0. 0, 0. 0o 0., %BC*
53683J 7 180C €.0C 0.C0 0.CC c.00 0.00 0.00 0.00 0.0000 0. 0. 0. 0. C. 0. 0. 0. 0. 2BC*
53683K 7 19ar 2127.51 1.43 0.21 .07 0.19 2.00 2129.57 0.0939 100. O. O, O. 0, 70.16. 4.10.
53683L 7 20°C c.NG 0.C0 0.¢ 0.00 C.00 0.00 0.00 0.0000 0. 0. 0. 0. O. 0. 0, 0. 0. %BC®
53683M 7 2100 c.5c c.ce 0.cC €.00 0.00 0.00 0.00 0.0000 0. 0. 0, 0. O, 9. 0. 0. 0. #BC*
53683N T 2220 0.0¢ 0.C0 0.CC .00 0.00 0,00 0.00 0.0000 0. Oe 0. 0o O, 0. 0. 0. O. ®BC*
536844 7 2300 1174.23 1.97 0,34 .13 _0.22 2.66 1176.89 0.2260 100¢ O0¢ Oe 0o 0o T4el3o 5. 8e
536848 7 2450 €.J0 e.C0 0.cC 0.00 0.00 0.00 0.00 0.0000 0. 0. 0, 0. O. 0. 0. 0. O. ¥BCH*
$3684C T 210C c.0¢ C.C0 0.6C c.o0 0.00 0.00 0,00 0.0000 O 0. O, 0. C, 0. 0. 0, O. 3BC®
536840 7 2906 C.0C £.c0 o.CC 0.00 c.0C 0.00 0.00 0.0000 0. 0o O, 0. O. . 0. 0. 0. *BC®
53684F 7 30320 . C.ne c.Co 0.CC 0.00 0.00 . 0,00 0.00 0.0000 0. 0o 0. 0. Co 0. Ce 0o O, *0BC%
53684F 7 319C 95P .63 14,24 6.14 1.28 2,20 23.86 932.49 2.5587  9Te 26 lo 04 0. 60.26. 5. 9. )
536846 7 323¢C 466,25 1.47 1.27 3.49 1.66 19.89 519.14 3.8313 97« O« le 1o 1. 7437.18.38, It
53684k 7 330C 14653.87 240413 195.€3 83,01 118,32 6371.09 15450.56 441127 954 2. 1o 1o 1o 37.31.13.19, "
536841 7 3400 15584.52 £43.60 779,95 412.03 316.07 2151.95 17736.47 12,1329 88. 4. 4. 2. 2. 30.36.19.15. {tie,-
536844 7 3530 1321 7u.6€ 6EST.¢6 S56R,7C 5622.90 2215.54 24605.10 156115.76 15.6945 85. 4 6¢ 4. 1. 28.39.24. 9. L
53684K 7 3720 1714S%.55 Z2C17.75 2G243.¢0 15754.06 6334,56 73449.96 244945.51 29.9862 70. 9.12. 6. 3. 30.40.21. 9. }J N
53684L T 351G 72642.31  22C%.19 3€35.2¢ 2217.41 1374.86 9435.74 82C18.05 11.4961 88. 3. 4o 3. 2. 23.38.24.15. -
53684M T 4000 1C4817.69 21571413 25637,2¢ 1CR62.40 7323,78  65694.59 1745C2.28 37.6468 T63412.15. 6. 4., 33.39.17.11.
53684Nh T 410C 222230.61 17127.F5 8293.37 1834.12 1077.14 28432.48 250715.09 11.3406 89. 7o 3. lo 0. 60.30. 6. 4.
536854 T 4230 2C€040.00 14627.23 €15 .4¢ 685,82 426,03 22203.56 228243.55 9.7280  90. 7. 3. 0. 0. 67.28. 3. 2.
S368LF T 441 32491440 BE4E,S2  5727.82 1731.04 73C.55 16836.33 49329.33 34,1345 65.18.12. 4. l. 52.34.10. 4.
53605C 7 45°C 41726.9% 117565,45 T€30.82 1¢98,89 955,88 22285.04 70011.59 31.8305 68o17e1le 3. la 53.34, 9. 4.
536350 1 462( 11440 .,C  5407.23 422B.,94 1116.63 B568.71 11811.51  23251.51 5047989 -~ 49.23.18. €. 4. 46.36.11. T
53&89t 7 4790 449 16,00 155C2.27 13%61.44 2232.25 1919.45 33215.51 78131.51 42,5123 58.20.17¢ 3. 2. 46.41. 1. 6 M. 14
53635F 1  48°1C TI156.13 227€6423 1S777.47 3258.C6 2516.76  48338.62 118457.75 40.7929 59194174 3. 2. 4Te4ls 7. 5.
536856 7 490 E215T.0Z 17127.46 17554,13  4456,02 3871.14  43618.75 105775.77 41,2370  58.,17.17. 4« 4, 41.40.10. 9,
53685H 7  532¢C 1A71¢e0v 14G€,C03  4128.€2 1876.C0 1722.10 9422.75 26138.75. 36,0490 64 64160 7o 1. 18.44.20.18.
536851 7  SINCG  65RI7,00 23268,66 23798.64 5C57.71 4528.32 56653.33 12346033 45,8879 54419.19. 4. 4o 41.42. 9. €.
836850 1 520C AFEET 05 18812.04 226C4.44  6470.09 50C5.43 52892.00 99453.69 53.1825 . 47.19.23. 1. 5. 36.43.12. 9.
53685K 7 53nC M4 18 3355.61 43213.34  1664.05 1232.84 10565.84 154C5.59 5444463 -46417.220 9o 6o 32.40.316.12.
53685t 7 547C 3.7T56.45 12445.1C 16087.54 5115.51  3525.7C 37174.25 67930.74 54,7238 ..45.18.24. 8. 5. 33.44.14. 9. .
53685M 7 5575 123576.5° 25622418 10381.54 2266.63 §57.43 39447.78 162954,46 24,2079 7616 6o 1o 1o 66.26. €a 2. .
83685N 7 5610 3365031 1E4b.4T  S5E4L L 4E  205C.61 1636.71 11015.27..14383.58 _ 76.5823 ~22.11.39.15.11. 15.51.19.15, °
536354 7 5150 et Valy 0.0C C.CO J3.00 0,00 0.00 0,000 0s-0. 0. 0. O. 0. 0. Q. 0. %*8(C=
53685F 7 587 151152 213444 1534,5C 364,30 271.42 2501.06 3811.69  65.6155 34, 8.4C.10. 7. 12.62.15.1k«
536eH( T 593¢C 1597546 3a£6.37 4258,62 11$3,25 756413 9914.37 20889.96  47.4600 ~51.18.21. 6. 4. 37.43.12. B«
5365¢C 7 6C2C T3370.67 22660427 20656411 3€C5,45 2404.32 465646415 122948.62 40.3796  60.18.17. 2, 2, 46.42. 1. S.
S53f8¢E T A/10C E6525,71 57€6S.¢C 6211.5€¢ 15717.99 1025.42 14584.57 101170.28 1404159 85+ 6o 60 2. 1o 40.424ils 7.
S3eBRF T K1OC IRITN core 0.CC 0.00 0.00 0.00 0.00 0.0000 0. 0. 0. 0. 0. 0. 0. 0. 0. *BC*
5368506 7 6150 PRI 3.0 0.0C C.00 0.00 0.00 0.00 0.0000 Oe 0. 0. 0. O. 0. 0. 0. 0. %5C*
53646k 7 K2°C 2727.21 Fa, 27 1C3.25 3C.30 31.46 260,38 2983.59 8.7271 Sl. 3¢ 4o 1. 1. 34.42.12.12.
53681 7 6250 Cort .00 v.oC .00 0.00 0.00 __. . 0.C0 0.0000 0. 0. 0. 0. GCa 0. C. 0. 0. *BC*®
536860 T 6377 SEP.s6  353%,32 14393,.72 3087.82 3B826.32 24843.18 25811454777 96,2483 - 4%.14.55.12.15. 14.59.12.15.
53680K 7 6413C 267b.0C  5T4€.55 21335.47  5€35.55 7172438  40289.94 42517494  93.8767 — 6.13.51.13.17. 14.54.14.18.
$3¢86L T K50 668,5¢ £6,(8 762.53 232.39 394,25 1475.25 2344475  62.9172 —~-37. 4.33.10.17. 6.51.16.27.
53636% 7 663C 2A6 79423 13403,04 1ES57.05 3759,73 4581.45 4C701.31 67381.54  60.4042 —40.20.28+ 64 7o 33.47. Soll.
5368nN T AT S351R.41 33S2f.71 48509.77 955G.3% 11244.31 103243.14 158761.75 €5.0302 ~35.21.31. 6. 7. 33.47. S.11l..
§3037a 7 £39C 741C6.77 254€£.18 26C30.21 3452.16 4491.43 55442.08 133548.C8  44.5099 56.19.19« 3. 3., 43.43, 6. 8.
536378 7 6S7C 15537.71 8513.77 11769.07 2100.42 25C5.05 24885.31 44423.02 56.0189 —~44.19.26. 5, 6. 34.48. 8.,10.
536870 7 7330 Z2€3.50 1677.57 4306.4¢ 773.14  1C11.82 8069.39 10329.89 7841169 --22419.42+ 7.10. 25.52.10.13.
536370, 7 71.C 14¢61.75 536,09 1529.C9% 493.61 631.99 3990,78 5452.53 73.1913 -27.17.35. S.12. 23.49.12.16,
$3637: 1 72235 11032.52 7€17.74 14789.51 2913.13 3368.26 28889.04 39921.54 72.3645 - 28,20.37. 7. 8. 27.51.1C.12.
53687F 1 73794 9923.0C 4715432 €152.%¢ 1140.96 1277.3C 13280.94 22804.54 5842371 ~42.21.27. 5. 6. 35.46. 9.10.
536475 7 7450¢ 2422.,3¢6 1S27.58 2843.45 505.7G  612.39 5889.16 8321.52 70,7702 ~-29423.34s 6. 7o 33.48. S.10.
5363Th 1 75') 26¢48T.42 1087,34 1564.CS 249,00 416.87 3317.29 299804.72 1.1065 99. 0. l. 0. 0. 33.46. 8.13,
536871 7 760C 102€4.34  5C44.21 5411.26 1122.41 1238.63 12816.63 230€0.57 55.5300 --44.22.23c 5. 5. 39.42. S.10.
536874 1 770 22¢415.99 25C1.17 5583.24 1653.49 2256.15 11994.05 238410.03 5.0308 95. la 2. 1o 1. 21.46.14.19.
5364/K 1 7870 55£2.65 2CC.€4 TC12.78 1636+.54 1915.88 10825.84 16388.49 66,0576 -- 34 1.43.,10.12. 2.65415.18. .
536870 1 790C 23172.73 10€43.86 1C241.34 18C4.09 2186.05 24875.34 48048.07 S1.7718 - 48.22.21. 4. 5. 43.41. 7. 9. {) [a¢
53687M 1 820 554 €8 .08 S18.9S5 1€31.3¢ 350.23 391,44 __.3292.04 _59760.12 5.5088 _ 93. 2. 3. 1. l. 28.49.11.12.
53687TN T AlDC Gr3T75.0C 21C€C.e4  8632.13 722.617 15C6.05 32221.49 122596.49 ~26.28267 14.17.7.7 1. 1. 65.28. 2. 5.
5368RA 7 8155 0.7C c.ee 0.6C C.00 0.0C 0.00 0.00 0.0000 0. 0. 0+ 0. 0. 0. Os Go 0. *BC3
536688 7 3200 366,45 423,35 320.7€ 42,21 1C8.49 894.83  4755.32 18.8174 Ble 9o Te 1o 24 47.364 S5.12.
53684C 7 4336 1887.617 4C4 .47 452 .33 60.36 124.50 1041.66 2929.33 35.5597 65.14.15. 2. 4. 39443, 6.12.
536880 7 R4OC 1880 .62 1C3.¢3 188.2¢ 29.87 73.88 395,56 2276.18 17.3782 83. 5. 8., 1o 3. 26.47. B.19.
536881 7 8508 27271.33  7541.51 4213.44 514.31 627,40 12896.66 40167.99  32.1068 68.19.10. le 2. 58433, 4. 5.
53083F I 860C 2448C.92 413%9.46 3035.55  411.75 729.18 8915.98 33396.30 26.6970 T4.14. 9. lo 2. 53.34. S. 8.

*B* = CUTTINGS NOT ANALYZED

*C* = AIR SPACE GAS NOT RUN

*BC* = NO ANALYSES RUN




TABLE II A COD A-1 (E.G.S.-3)

1

c "CI. HYDROCARBON ANALYSES . AIR SPACE AT TOP OF CANS

SAMPLE | R |DEPTH

GAS CONCENTRATION (VOLIME CAS PER MILLION VOLUMES CUTTINGS

GAS COMPOSITYON (PEKCENT) NOTES

NUMBER METHANE PROPANE 150- NORMAL WET TOTAL TOTAL GAS WET GAS
BUTANE BUTANE
ey () (ic,) (nc,) -C,) (€,-c,) c,-C, ] ¢, Icz Ic3 ,i(}/‘}nca c, }cz{icé'ncé
S36us9A T 110C 33.21 2906 32443 9,05 84,71 118,12 716845 2Bel2.25,27, 8. 17.36.38.11,
53eny0 1 1290 [URS 9.0 Cot 2.0 0,0 (] n.n Je 000000 20.0 0o0CaCL0( 0 *ul*

Satuul T 130¢ Ll ¢.C Cav 0.0 2.9 Qed 4 0ol 020207400000 0a0L 5 CLo0 3RC¥
536890 7 140 [ 0.0 0ot 0.0 0.0 C.0 0.0 o000 N0 NC 0 2000 T30S ®hCE

oo 8368ME 7 1500 CaC 0.6 G0 0.0 2.0 0.0 0.0 Fe00.00,00,00.0 0.0, 00,00, C *8C*
53033t 7 Yoot 695,71 5.54 B.02 2.45 25.43 721414 305263 T4 le I i4CeD 35.23,32,19.

S 53manng 7 180y 0 0.C G 0.9 Y 0.0 Q.0 0400.0N.00.00.0 Lell 00,20, € *ECE
l 536nh 7 20C el o.C 0,0 v.0 V.Y AN 0.0 Je00.00.9C4720.0 Cu07, 0L NGO #1802
QS YA S W D B4 50¢avn 25015 266405 12.94 623,04 £ L1358 § 55,8407 %6 3.22:230 by _6s61.42.101.

S53enid 1 2200 Lo 0.0 0,0 0.0 0.0 7.0 0.0 2000.00.00:00,0 000000, D &5Cs
. S30dNK 1 2400 Q0 0.C 040 0,0 0.0 0.0 0.0 DeDU00L00.00. 0 0,00, 40,00, 0 ayle

S53689L 7 2500 c.0 e 0.0 2.0 2.0 LIS Q. 7.00.0C.00.00.C £.00,50,70,0 tuCe

L 53obdM T 2eul .. L 14200 1924¢ 53.017 14431 413,25 LB38.25 0 22.75¢6  T6.l4e L. 3, 1. 549,725,123, 2,

Cobsedvi T 2990 Co U Ge0 0.0 0.0 0. 9.0 oDV 00 GULT00 Dl 0L C *ECH

: 536 A 310( 4931 .04 1:21 52249 22:94 328248 1 5320422 6elT42. 9% 30 1o 1002 53,2417, 64

L 936900 T 0 e 0.0 Ge0 3.0 PR €2 N4 Da00GG 0D 300 N0 B0 0,5 *#LC®

- 536920 1 3400 Co Ce0 0.0 0.0 0.0 § Ceid 0.0 J¢204CC. 0020, 0 o.ra.o v.‘.c sl

“o538900 1 350C o 0.0 v.C 9.9 0.0 § a.0 DNy S RIDTORHY £ B TVICAN IO o ois T ARG 4 1 o

|~ 53698 1 300¢C 285,71 255481 16419 033434 737095 } 3023.56 1 24,4058  76.12. 8. 3. 1. 50.35.12. S

% Y XY C.0 e (O] 2.0 0:0 0.0 0.0 Je)0. 00, 004007 N0, 00 0 ee(E

S 2309, 6 L 3d0y (W e INMIY) ) 0.0 & PSR S N O . ’J.Qs.‘utu.L.CO. OG0 Dl wale

83090 H T ) Lot ol c.0 040 0.0 0.9 0.0 e 00020300 B.0(.053.3(0 #LCE

1836931 T 4Qdg Cov . 1. C 0,0 R P R T B 0.9 0.6 ).00 CODONDLD D03 00070 *EC#
S30y:d 7 aloc 1953¢ .0 8 £7.63 65,62 29.15 306,24 %v9842.92 1.5433 P00 1.0 0ULB0.0 40076421410,
S3e9.r T 40 e Jef L B 9.0 2,0 ] 0.0 0.0 2600.00,u00.05.0 0,004 00,3 *pC*

TO53690L T 420C 0. .0 Ul Je0 Lo i 7.0 0.9 D000 0CLNLL0N0 D000 0 ¥0CE

ChleuwrE I 63)¢ Ced Gl o Le0. 0.0 P PO T SN § P 0.0 0400000006l talleWlal%0) #BLF
53690k 7 4400 [ ¢ Ry Gl 3.0 "L IS aun 0300 O0.C0.0  0.50,10,00,n %30%

S B3691h 1 400C 1»1970..«1 27455 15,64 8.93 634,94 102614,25 06188 99, 140.00.30.0 92, 4, 3. 1.

' D539l 7T 4700 i 0.0 9.0 39 ! 743 0.0 Fe00.C0000¢00.0 2,050 {, T 3RCe
53¢51C 7 490C . 172632, ‘:u 16.86 334 621.94 173024.44 03595 132.2,00.232,9%,7 90, 5. 3. 2.

B XTTS W ALY RV G G.0 0.0 .03 040 0.r DeNCLDNNG3,9 G600, 70,0 =eC®
93LILE T 5200 fe 2.9 ded Oed [ . 0:0 ] 2C 29909004004 2040, €00, 30,00, C #uCE
S53¢9lt 1 Ss.u [ Covu 20 ¥ €0 G0 3.0 30004004004 0040 AT ks Y BRCK
5363 T 53T RPN ART TS T 6E 3159.5) 906003, 44 De3402 1927.0.00.060.9040 Blalle 4o 4, LeE
Sse91E 7 12627049 2,02 21.43 11.59 94,47 -12921.96 22731L 0 1U0.0435.00,00.40 31434423012,
304L1 7 5550 Coi ren Cel 0.0 0.0 & 06 e DeDCo00.95030.0  CatluLial(eD #5C2
S3€id 1 &L 13uC.46 34,46 19.56 12.99 229,72 § 16162221 14.2676 86410 24 1. 1. 72,15 v. €.
5364)K IS0l 297615 o Be32.2.31 . 2.56 1509 L 2395,84 DeE3T2  107:0.C2000490:8 _42. 33, 2.13,

l BE-STS S Y A N 4435 .02 45 J6F 34,21 17.99 L17.30 & 4552.94 2.576¢ 0™ 1o 143.2 17.39, m.ﬁ./\
S3e9l# 1 53)0 Jaidi,i) A2.63 44,7) 29430 203,94 14537.25 1.4029 990707 1.9,03.0 27.61.22.174

.536Jin 7T 5337 1%¢.23 1.82 1,35 D53 5.57 1 157.73 34670 974 le e 1a00) 38.33.17.10.1
S3cest T sl 112241z 71,41 44,01 27.61 229487 11653,99 7.9 93, 1. 1.0.00.2 36.34,19,

EETE P S N AN 73.54 43,21 21432 214,41 { 6298,40 3.5604 374 1. 1. 1.49.7 36.34.7°.1
S3nsst 1 02 1512506 33,36 Y4489 49,49 ! 227.83 '16933.69]  1.3454  99,9,U 1,00 R E-TEL ISR
53¢l 1 H3). R 170417 hes3 HT.37 294016 ;53374099 § T 101028 T 1300000000050 42,15,
536928 T 640G 2110 .nc 7.74 4401 3.94 22,70 [ 2922.70 1.1222  179.2.00.02,20.0 20.35.2 .
5369t 1 wohis 1749 J6. 3439,.54 SLheba GT).73 SUH3.OY 1B4NTTL06 $4 2959 Be 30 2400000 ES 34, s,

2538560 T 050% 4.‘5L«.¢1 H15, 66 120,42 95,3} 1965, 86 426490,07 4.6266 19, 24 2.9420.0 4.4, &,
5364k 1 nl"' 117%04.75 2821.9¢ 671.17 553,03 89207 126601%.42 A, pr0Z 9. 3. 3.0.00.0 42,45, 7,

536921 7. a3 Los2ne g s (4677440 123,64 s13,62 12476401 121747.26 LeL24v T 90, 5. 4, 1.0,C 83,37, €.
l Ssald T ANT L 39447400 15¢2.01 221,15 175.77 4704060 1a36TL.N2 9.2578 Mo B, 4. 1.0.0 51.33. £,

Ceedtudk T TO.0 QLusle,0L 9B4c, 1T 0i82.74 _1280,37 162,97 1 20368.09 125787,25 3 15,6929 84, B, €. 1. 1. 4E. 4fy e Be
53¢,7L 7 7130 21159.49& ; Lrala.C7 1513446 1242.G9 § 2106).14 _QZHZ’J.iZE 57,0640 «65,204240 4. 3. 39,88, 7. &
5308 T T20y - £2645 6 CAD nT LT29.2T 221,27 § 25%74,5k L0R22T.25; 2345857 76.13. 5. 14CeG  T5.27. 4.

} 5364t T 733U 173457.44 PO Ny TR, G 518471 37043.50 211100,34 17.932¢ 83.14. 3.0.,0C.C 70.19, 2.

BRI A B S DS N P LT | 2663.64 1L5G.62 127,91 2649C,81 155546,62 16 ua7] 82¢14e 3¢ 1.0 0 BlilS. 4,0,€

I CS3ndte T OTSIT £5R27,7Y 2562473 A1G.33 827,02 13759.75 79597,50 % 17.23u7 32.13. 3. 1. 1o 72019, 3, 4,

Le236900 7 d6un 0 3871, T . 291,30 _114.LC 32,92 T.l9 i 56%:82 1 4415:32§ 123606 . BTe 9y 3¢ 1aCeC 72421 6. 1.

T53eeal 1 770. 11T L JE€4.25 64,12 17.84 16373.06 127247.)4 1240671 874194 24 1.0.C 78.17._5.2.0. -
2369 L_L..__. £75% ] 1329051 413035 13%4,26  197.53 5 Q4994469 107756,56 3 17,596 83,124 4. l.G.C__77.i2. 7"‘i"‘L"j" )
53869<F 7 T j L79,51 177.19 5.92 3037085 29156,27 100585 ¢ 89, €. 2, 1.Ca0 50 & 1 B DA e
S3uis6 1 %,)\. 132580404 S153.65 721,42 T7.90 12381496 146562.44 ReS41 5 2. 6e D200 000 O RN
363k 7 slLC TL43¢ ¢4 1R33.12 ;«e.w 51404 BBIT 12 BO3ITOOD 11aH74R 89, 3, 2. L0l 1
53eu.l 1 538655.:7 330755 _10ub,82  184.44 1 13135.47  '67691.44 ) 20.4390 0 39,14, 5. 1.C.0__ la

M Ssevid 1 @3uC 3030 N2 1647,57 t-7.¢~a 199,80 17356.06 #0336.688 21,5419 17.16. 6. 1.C.C 1.

-ELTTY N LGN, 165034 1% 7235,15  18l4.67 324,02 | 261861456 Llet4a.19F 22,4065 THel4, 64 2.0.¢ e

536951 7 €0l 3t L4 13072, 42470 1259.n1 193.04 192659425 B55(0919F 22.5347  TH3.15. 5. 2.0.0 68.24. 7. 1,
' 5363M 7 32927441 2l CE 62361 145,33 12127,563  43055,6071 23,5222 T7.16. 64 1.C.C 48,25, 6. 1,
93c¢y3N 7 AT 49uc4.To 4320.41 GR3.42  201.7c L48R4. 21 &4T08,99F 23,3018 77.164 74 2.0.0 63.29. 7. 1.
. 53(%qa ] 230( 17155 452 2992080 €63.22 152,64 1 I300.T1_ 151270135 4B T3LT . 31424227 4o le 4941, S. 2.
S3euap X 252453 126.¢4 ibe23 5492 326,68 ) STRLOTE 5601661 e43.29.22. 5. 1. 51.39. 8. 2.

- E I N 11951.7¢ 11699485 286Ce77  BGledo | 25601M.82 43562.80F 58.7916 ,.480023.20. 7. 2. 39.47.11. 2.
Sieyear 7 3120 28398417 156R.1% 350,20 124417 59h2.43  B6361.5% 17,3525 82412+ 5. 1400 66.27. 6. 1.
FEDUES 176184117 34284067 912,09 179,24 Fo279030 0 2TRGT04TE 3608407 630214012+ 30 1o B6e33e 94 2.
3¢t 7 56137 e.c 13277.62 9234464  1881.66 H37.87 1 2% 32,17 51166.25% 39,8305 PL164100 2. 1. S3.27. 30 2.

2 T Souc 120265,31 165E0. 86 BU54.35  1396,63 547,59 1 27832,50 143117481 (. lueT9U8  B2e1l, 4, 1.0.0. 41:32. 5. 2. xxrx

© 536944 1 6530 Ll : D0 Vet o0 2.0 N4 c.¢ 0.0Cs05G.00.6C.C O M.:‘c.m o oxxYx
- i. '

l ’ *B* = CUTTINGS NOT ANALYZED  *C* = AIR{SPACE GAS uor~ RUN *BC* = NO ANALYSES RUN
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TABLE I1 B COD A-1 (E.G.S.-3)

Cc -Ch HYDROCARBON ANALYSES - CUTTINGS ONLY

1
SAMPLE | R {DEPTH GAS CONCENTRATION (VOLUME CAS PER MILLION VOLUMES CUTTINGS) GAS COMFOSITION (PERCENT) NOTES
NUMBER HETHANE ETHANE PROPANE 150- NORMAIL, WET TOTAL TOTAL GAS WET GAS
BUTANE BUTANE ]
) () (€ (tc,) (nc,) (€,¢,) (c,-¢c,) ¢,-¢, l ¢, lCZ ICJIlCA nc, | ¢, {leicblucb
53cCatn 1 110C LR IO u.zv 1.62 1.57 U.T76 8.24 882.74 0.93%4  190.6.90.90,90,0 2,77 1% 9.
ThibHvn 7 1220 Vel n,c 0.0 AP} 0.0 0.0 0.0 0.0 D.00.00.00,00.0  205.00.06.0 *iC%
536690 T 1304 L .0 0. 0.0 0.0 0.0 0.0 0,0 0, 00.00.00,26. P o 0:0C.D0,00,0 ®HL*
538 1T 140 [N dat 0.0 0.0 0.0 0,0 0.4 c.0 N.0000.00.00.0 0,00.00.00.0 *RCE
S3efvt [ 1900 N U 0.0 C.0 0.0 0.0 0.0 ) 0. 00.06C. 00400, o Col 00,000 *HOE
CETINEY S SN VIV TG3.00 3,41 1.84 C1.10 0.68 7.C3 770.23 Co127  190.0.00.00,0C0 4R.26,16. LG
536836 T 13 Cor .0 (S I 0.0 . 0.0 1.0 0.0 | 0.6 0000000 0N.D  B,0C,I0,5C, 0 *BC*
T53689n T 2J0C Ce (N C.C 0.0 0.0 0,0 0.0 0.0 0.00.G0.06N0.C L.00,00,00.0 BC*
530671 1. 21.0 VED 4L Lot 1.29 le24 Ga58 4,26 690,66 D.6108 190000002040 29478429 164
S3esyd I 22u7 e vel Vel ) 5.0 2.0 0.0 6.0 D.00,00,00,00.0 CuB6,00,00.C *¥L0¥
T S3cvtn T0 240C Ol Out BIN] . 0.0 2,0 __.. . 0.¢C 0.0 Co0 DeC0.0CL 00,5043 D.CCL 00,01 #0uC*
S3uutl 1 2392C [ 0o C 0.0 0.0 2.0 L o.e .G 9.0 - D000, 0,000 D00, 00,00, *8C%
53tnen 1T 262¢C 2556.87 J.31 (AN R S | .38 _ . l.84 _ 2598.71 0.07CH  139.0.00.00.35.0 17.49.22.21.
S53cnyN T 2S00 Ve GaC 0.t ©C.0 0.0 0.0 7.9 0.0 0.0N0.00.0C,0C.0 CoN0.00,00.C *ECH
930y A 13198 RIS Codts 3,26 3.17 2.36 9,08 897,98 10121 100.G.00.00,9C.0. 3,36.35,26.
S3(u ¥ 1 3300 (O (AP & U.C 0.0 U.0 0.0 G.0 .0 0.00.00.0C.00.0 0.0C.00.00.0 =30
S3ev L T 34)C Cau e 20 .0 0.0 I P TR » 5 0.0 0.0N,00.00,00.0 0.00,0T0.DC0 *BC*
53690t 7 3500 Gt . C n.0 [V 0.0 N0 0.2 0,9 0.00.0CC0.NC.0 N 00, (0,00, 0 $HC*
L9360t T 3800 9.0 (A 12.86 . 5,22 3.78 22446 951.26 2.3610 98,0.0 1. 1.0.0  3.57.23.17,
[ETURT I SN BT Col [ JeC 0.0 0.0 3.0 0.0 o.c .00, 0C.00.00.0 (.00,00.0C, 0 *¥BC*
53¢ e 138Ut D, 2. 2.0 C.0 0,0 0,2 0,0 Q,0__ 00000000, 0 . o.ro.o' NGO *RC*
S3ciim 7 350U e 7.C 0.0 0.0 0.0 [P 0.9 o.¢ 0.0 COINLE0N  [0C.050 00,0 %RC
53641 1 4 [ AYs S0 Q0 .. 0,0 0.0 . 6.) Gor 0.20.70.00,09,0 2,00 or GO *BTH
53 4 T 416G 1113.62 CotO 2.1 2.13 1.51 655 1120.15 0.5847 109.0.00.00.90.0 12.32.33. 23.
5508 K T 4290 (AP 0.C Y.0 0,0 0 _ . 0,C 0.0 €6 0.02.CC.00,M0.0 D.CU.0LF 0,0 *BCx
s3ey.L 1 420C o, Gal a.c GC.0 0.0 Ut 0.0 0.0 0000.00 000000 €anCN0L30, D ¥hiw
Bseyrm 1 43u6 ] el L el Ce0 2.2 ] D0 YD DelTe TN CNG Ta0Ul U0 (L0 F3C
5369CN T 44C o el R Cel 3.0 .0 Oed NG 0.05.00.00.00 0 D0 0L 0000 *RCE
53eM18 7 4520 871874 2.5k 2.05 1.27 Leld . . 7.93 _B725.77 D86 17067405, 00,00.9 37.29,1% 16,
536ylt 7 ATOU Ca et G [ 0.0 0.9 0.0 0.n 400000000040 0.00.00.0C. 5 #RCE
83edlC 7 493y S824.59 Sat2 1.22 .82 1el16 . 5.8l . 6830.30 00850 1J0.D7.00,%0,1C,C 45.214144 20,
53Ul T S1L S [N 0.0 C.n 0.0 0.0 0.0 2,0 0003400000 N0. 0 CalCL10,N0, 0 $pCH
&z;%LL,7 5205 Ly Lol o . NsK. e 2.0 0,9 Qe .. _0,0 2002000080200, CaBCaCl ool ¥RC2
5suul$ AT D L U O S S B Y I Y N Len DeCOLNBLON 00D L,0P, 00,00, 0 wECH
538410 7 S4iy 11SE7, 16 1. €2 4475 2,30 2.1¢ 19.80  12007.79 2.1669 10,0, cw.vyoau.u T53.24002.01077,
S3eulh T 550 Laor b 0,21 1.67 104 1.u2 4.07  14172.57 De2881 107.N,03.00.00.0 H.41.2h,25,
S536411 1 599G [ [y 0.0 Ge€ .. 0.0 0.0 N0 Ui .00, Ou.rc oo. Ca00.00,00, 0 *KC*
536414 1 HoM 734,69 PR 1.96 1.06 1.34 6,93 741,23 N0e9216  120,2,0C.E0,00.C 35.29,1h.20.
PRYS L AT TN Medo o la4l .34 Cadd 006 2,05 866,75 047367 1)C.0.0C.00,0000 69.17,11. 3.
TR TR S S 9,«.n T.24 1.3¢ 1.04 1.07 3,81 9n4.nl 04192 102.0.C0.0C.00,C  9.36.27,2b,
S2ewls 1 SRy 47491 Se ke 4.P5 4,71 3.90 13,92  1471.73 649458 100.0.00,00.20.0 6.35.74, 25 &
E3eulh T 399G e«t.cc 0. €4 0.58 e 33 Ce28 2.03 642.33 043197 192.0,0C407%.C0e0 41.29.16414, Ao
S3uvl b 7T 6GL 1215.75 CGol3 3.46 3,41 3.1 10,18 1228.93 04823 13040, 00. 00000 1.35.3 3,31 ﬁ_‘ Chv-
CRTAFEE SR nalelC 1,23 12.11 hel4 6492 32.05 915,25 3.5¢17 6. 1. 1 1. 1. 26, 11.21.‘,3¥n
bl L 7 627 1e77.81 2453 3a33_ 221 3.94 12,01 1282,32 0,9365 100.0.00.C0, 00,0 21.28,187330 17
Sseycn T 530C stcral? 1.4 14,53 e ToCL36 T aT.6T 3615010977 102968777 99.0.03,0%.0 1,777 2,300,257 &3.ff’\5*“
536S/0 7T 6409 545,75 haa2 D07 Cebt 0.32 . . 6.07 581432 11609 99, 1.0.00.C2.0 73,14, 8, 5,
S3eyif 1 LS5uL 157,26 31,63 131,67 23.44 44,57 233,25  7313.24 3.1895  9T.0.0 24040 1. 16,57.17.19.
535L956 1 houl 3399.v9 Te €k 133,5¢ 24,70  52.R% 261.80  8661.79 3.0225 37.0.C 2.C.C 1. 1.70. 9.20.
LETOVE TN SN S 32 35,49 380, 4¢ 65047 144.0% 762435  T002.34 10,4871 R3. 2. 64 1o 2. 22.5C, 9.19.
Satregl 1 %33C BT 9 1469423 . 204.60 351,07 _ 2841.92 . 12729.91 22,3247 TT. 6,124 2. 3. 29.52. T.12,
55309 1 ~9.0 5T43.5% 272,73 257 .66 38,69 75.37 626.43 7270.42 844952 91, 3. 4. 1. 1. 36.66. 6,12,
PRTLPS SO A DI 2endanY  Z1Gach | _492.22 1663 145,33 983,83 44ET,42 . 219223, T8¢ 6elle 2. 3. 20.49, &LLzL?SMM,_u
536920 T TLou 1329,0 0 $15.17  B32.43¢ 143.96 236,59 1S78.68  2907.68 54,2934 »46.11.30, S, B, 2C.%6. 2, [S. .04 G
SAuue¥ 1 T2ui 203459 12124404 541,13 4412 47.7¢ 1895,63  7199.62 2643296  13.17¢ 84 1o 1o 63.29. S. 3.
S3uuih T T30 34796093 107€1.59 3895.8C 352.70 329.92 15353.00  SO152.98 30,6123 69.21. B. lo 1o T1.25. 2. 2.
EXTIUNY S B P 2558%.%0  4%31,20  1429,56 _ 313,52 89,44 6368471 31958,67  19.9280  8l.lb. 4. 1,040 72422+ 5. 1.
Sanhou 1 TH L T27.9% 1€19.% 562,21 146.,2C 6R. 05 2526435  9654.34 26,1400 7317, 7. 2. 1. 64,27, 6. 3.
53020 1 Tadt Bly 4, ACe3) . 36.8E 25,571 4,71 108,03 91Be03 1147675 8B, 4, 4y 34 la_ 3B¢34.24, a.
93683 7 1130 T510,%%  1€25.57 uﬁ? 11 178,56 51.36 2517.59 1C437,58  24.1205  76.16. &, 2,0.0 65 264 1.
55e33r 1 Tacy 5327.9%  159R, €1 694454 205481 T4 T3 2078,28_  T466.27___ 27,5356 _12.15. 9. 13410, G,
Siogst 1 Ul 2321%.55  2€41.57 1 43,10 25u.16 91,427 4072.59 332$2.57 12,2327 23. 8. 3. ﬁb 26, 1. 2., #?*'"
536306 T RALIu 43617497 2607429 2423420 497.55 104414 LEO3T423 . 4925T«27. 1745350  3341le Se 1e%ed 65.2%. 6.
53055k 7 213G 2339G0T 678G E 2257.2C 543,12 131.14 7723.53 41083.50  18.7996 52412+ 54 14Ced 62.2G, 7. 2.
5305 ) L B2 19496,59  Jglueby 12lasli_325,5( 135,94 3534204  11529.02___ 3046534 _ 69,1641l 3¢ Lls _ 93434, 9. o,
C83uyid 1 ddiu 33:vaYS 1759t $23,40 221,85 111.3¢C 3016,38 11328.37 26464464 14,15, 5. 2. lo 57.31. 8, 4,
S53€y2n 1 M4TL  G2155.37 D2tl.¢T  35%5.8C ©69.6U0 236.29 . 9716435 _31916.32  30.4432  69.17.11s 2, 1. 54,37, 7. 7.
S3fvil T A3 130 .9.99 2E4e.16  17%5.5C  432.45 118.06 5172.16 18302.15 28,3691 Tlel6.10. 2. 1. 55,35, 9. 2.
EETAET S BTN 2824.99  1632.t4  1409.04 0 327436 160,59 . 3829.83 10654482  35.9446  54.13.15s 3. 20 50437e Yo e
L3eudi 1 Rr7)0 1370.9.99 3811465 Q2rBE,70 S64.23 254440 719000 2CH99.39  34.4C19  4A5.17.14. 3. 1. 6B.4", 9, 4,
C83:1vap T 330 24964 o QL2 6 113241C 184,14 97.31 2447.82 4943032 . 49.5028._ 50214224 b2 24 .. 62:0C0 6o 4,
S3idan T 447y 16,0, iz SHh4.3C  125.36 68,37 1167025 2283425 . 51,1222 —=49,18.25. S. 3.  35.45.11s 4,
3050 ¢ UL 2130t 82%. 78 1499.65 287,49  179.35 2715427 . 48175427 56,9254 —43,17.3". 6. 4s 30.54,10. 6,
L3dael, 1 9100 17016496 2777, 17 1497.56 2%2.95 151,84 3942.84 13962.83  2R.2381 72.14.110 2. 1. 51.38. 7. 4.
5309t T 3325 13sc.07 211,70 795.15 212,97 115427 . 1495.09 . 2B75.09  52.C015 —4B.13.28. Te 44 25.53.14. 8.
93c9afF T 1470 3135, 0 12ZE.7n 1573.2C  262.95 197.95 3292.48  6487.48  50.7513 "= 49,19,24, 5. 3, 37.48., 9, &,
haLat 735y fa eeSat e D 0.0 0.0 0.0 0.0 .. . UaCoic.. 0200UaL0YUe 0L  0e0C.00.CUL0 XXXX
S hEen, 7T 2500 Jel VD] .0 0.0 N0 0.0 0.0 DeG0420.0CeMeD  NeD0. 00,00, 0 XXXX
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*B* = CUTTINGS NOT ANALYZED

*C* = AIR SPACE GAS NOT RUN

*BC* = NO ANALYSES RUN
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TABLE II C COD A-1 (E.G.S.-3)

c,-C

HYDROCARBON ANALYSES . CUTTINGS AND AIR SPACE

WET CAS

Sy

67,40,

¢

C3 [ichlncb
20,23.36, 11,
OelifatiNUCL.C
UellelNa00,0
DelGalNelat o0
UenDLA0.0C. C
38.264.28.1C.
0.9C.00.00.0
0.0 000
L6040 1T
He006M100GeN
2.C6.N0.C%.C
0.G0NNOCLD
59,25,13. 3.
N,0C.N0.0C 0
92+24417. 1o
Qe 0GL30LGN
040CCeDUL O 0
DedleM ot Lo
49,35, 11, 3.
0,000,900
DI FVE
0Ll 0T 0
0,060 N0, D
39,29,22.10,
20707 0C. 0
NN 00,500
Co00 004000
000,000,000
9C. 5. 3. 2.
DeCGL00.2C. 0
90. 5. 3. 2.
CC. ”U.JC.O
u-vlsu( LI
SO el c
79 12, 54 4.
$34,23,13,
G.f;.OC.?r.O
TC.15. 4. 6.
44032012412,
16639,29%: 16,
26.40 23,11,
e32.13411.

NOTES

wBC R
«RC*
*pC#
*BC*

*pCE
*BCE

“gCe
®OHC %
*HCE

«QC %

£BCH
#BC®
SHC%

¥HC S
#3Ce
#5C &
w3

*h(*®
Elond
®pCH
®RCE
#8C*

g

=B3C*

24034, zwxb.Mmcaw,
36,313,200 T ONRGS

_15:39.24. ?Z’PJv

17,258,171,
37.37,13.15
56,235, 6,
42,44, T,
41,45, 7,
48,40, A
49,40, 6,
7.-
7. &
G
2
L

38,49,
75.2C,
T6e21,
78417,
TleéCTo Se
(6e23. 9.
T4ulYs &,

68,73,
68,25,
67.25.
63.27.
72.22.

2+30.
65.27.
&1,28,
SR,23, T,
bbh 42, 9.
19,46.1 7,
3d.48.11.
Al.3l. 6.
51.36410.
51.38. 8.
61.32. 5,

7.
7.
Te

2.
Je
3.
2e

1774
- SAMPLE | R |DEPTH GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT)
_ .- NUMBER METHANE ETHANE PROPANE 150. NORMAL WET TOTAL TOTAL GAS
BUTANE BUTANE
«p ;) (<5 (1c,) (aC,) (€,-c,) €,-¢c,} C,-C, l ¢, ICZ lCJI‘CAI"CA
TUs3egvA 1 1100 ent, 7l 18,¢( .08 ICPEN Y81 493,15 100).46 9.3069  Sl. 2. 3. 3. 1.
ostden 1 12230 (AP veC 0.9 3 .0 0,0 D) 0.0 0.09.00.4%2.00.5
X101 S S TUA Jar (VN 0.C Cal Q.0 0.0 el 0.0 2409:004004200 .
CETT-CIV N R T [ . C BN J.C 0.0 0.0 n.n 0.0 Je00,00.00.00.0
S93n89E T loud T Ul 0.0 Cov 30 0.0 249 0,0 7402.20400490,0
C536d9F 1 loLt 1458,91 12443 7.78 9,12 3,13 32446 16491,37 2.1765 97, 1. 1. 1.90.0
53¢35%G 1 - 1800 Y P 0.C D40 0.0 0.0 0.0 0.0 3.00.20.00.90.0
S3a6 b 1 J 00 €l et a,.r 0,9 2.0 N.n %) 0.0 2.00.00.90.20.0
3eed)t (21 1192046 3914 256035 201,69 1le5¢ 633,99 1820300 34,7084 . 65, 2.14¢15, 4.
S3eevd T 2200 ({0 0.C V.0 iP) 0.0 0.0 7.9 n.0 1. 00.00,90,09.0
536%9K [ 24uL 0.0 DL 0.C . Cof 2,0 . 0,0 0.0 €.0 3.00.00,00,00.0
oSsedaL 7 2518 C.id I UL e J.0 2.0 2.0 [ 7.00.70.00.70.0
Y3Lduk 1 2620 4016487 248,58 103434 53,48 14,69 L 420409 44306496 904679 91, by 2. 1,0.0
Conseudh T 290 [ et Q.0 e 3.0 0.0 ° 0.1 n.0 2.0N.00.00.C0.0
Sab6u A T 310 i879.14 125,00 _B2.5C 20a00 . 23230 331,596 0217.30. .. 5.429%. . 95.. 3¢ 1a 1.Ca0.
5309, 1 33)C Ol SaC c.0 0.0 0.0 0.0 N0 [2%7] 1.00,00,50,00.0
236900 T 34J0 G L JoC (A G0 0.0 2.0 0.V 0.0 2000400, 20.00.¢
h3E9°0 T 1500 ot Y 0,0 0,0 0.0 0.0 PR n,.n 200,104 3101040
L8369 T 3530 3214.° 3135445 258443 3leal 37.12 S T0.461 3974.92 19.1302 1. 90 T4 24 1
ECEVERTIS SRR DN Cod 0.C 0.n 0.0 3.0 0.0 0.) 0.0 0403.00. 00400, U
X 1 MEVINY GU & DI (TP (UMY P VISR P SRR | 1Y ¢ N e ded L D0 L 2400, T0.0 . 00,0
Ss5c9 e T 13U Col et C.0C RISH 9,0 .0 0.9 0.0 Fe 00,0000, 20. 0
B T2 GI¢ Tev Jel LN JeD V.0 040 0.7 N0 7400430.00,90.9
6364.d4 1 4lol 2)650.208 124.€% 659,764 67,75 30.66 412,79 204963.)7 1.4921 99, 1.0.00.00.9
253090k T 4200 e Jel A3} Ce0 Ced . feU o2 0.0 Ue62e00.06,000u
Y36 L T 6270 T . C 0.0 0,0 0.0 n.0 2.1 0.n 2.00.5C.02.,00,0
CRYATINN T SN % ¥ T TR0 NI A Qa (e 2,0 2.0 LUad— . €aD L 9»00,0C402,20.0
b3euoN T 640 Ce. e Jau Ged 0.n DN 9.7 c.0 J.00.06.00,90.0
53L9lA 1 6540 11l69€.23 S€l. 12 39.C0¢C 2C.91 12,07 641.97 111340,00 0766 99. 1.0,90.00,C
53690 7 4T.7 Cou el n.c 9.¢ 0.0 2.0 Cc.0 0.¢ JeDC.C0.C0,00.0
93¢YlL T 4s3C 173227444 SI. 24 29453 17.¢4 10.52 62775 179855,19 0.3490  130,U400.00,0C.0
- E VT WA S W Catt el 3.0 Jei J.0 n.¢ 0.0 c.0 7.02.C0.720,90,9
PO-3 1755 U SN AN .20 VN I S i N W B Y el 0.0 £49 L Q00 Ca2 . QeDCeCCa00,20,2
Sotylt 7__53 Ll AR Je0 \.;> S R o (A I e e 0N.C0.D0L 30k
53¢7M0 7 Sau.  LiL2iT5.s7 2€¢5, 5 349,67 15,69 14450 53%437 172611.19 0.2268 120,0,C0,00,12,0
Siralte 7 25 142 35.79 27. 14 33,69 22.450 12.61 93,54 14334,.52 N.6874 1)31.2.70.70.179.2
S3ovll 7 455L [ leC Gel el 2.0 Vel 0.2 04C Je00,uG. 304001
S 536%1s 7 E570 Jlla.iy 1€5, 14 3n.4E 22,60 216,33 234,55 2351.31 16,7673 83, Ta 2. 1. 1.
CD3edLE T nhib o s8al.0bh . Ya22 il 0abb 2004 2,62 214 3B61.89. . CeD4T4& 12340004 2240040.
53cslL T ST 534046 15,61 47,24 15,91 18.87 121.12 5461.55 2.2177 77090 1. 1.0.9
93691 1 535, 157912 56, E7 27,78 49,42 23.+80 217.86  16V5R,.48 1.3629 79.0.C 12420
5361 7 %507 [EETER] .64 2.4C 1.3¢ Jesl 7.53 800445 01,9475  179.0.CC, 7”.00.,
CETE A U AT 1264424347 £1.92 30 ,6¢ 47442 23,82 260,05 12682.932 1.8927 8. 1o 142,20,0
S3¢u.8 £ HLOC HT€3.16 Eeg Gt N3 65 S0 0 28.24 250,46 7C13.04 3.5710 37, 1. 1. 1.Cu
5390 T o2de 14970, T ’c.(i._, u2 o85S 5.1 53,43 23984 18215420 . 1.3167 9340.C 149.0%4)
TBIEETTT T T R3O0 A0 H T 1Al 24T IdG £ T 108405 T H0TeT5 o 64l.6157549,33 R TP 8 5: 32N T YUY i DRVTa U Ty PR CRR
CS3eve £ kAL 25654 3 1v.t3 BL.€] 5,07 4420 29,77 2514.,02 11177 1)0.C.C0.0C. 0.0
53r42F 1 45,0 lH2UT4.0D Satiles 3871.c1 624,28 524.25 10216425 192259.25 543126 95. 3. 2,098,
53L326 1 65 439924,7 . Ga3,cb Sh5,24 1av.le 148,606 2227466, 51151.86 443550 e 20 244000
CS3escb 7 410 124244056 301174 420T,5F EEALRT 651,08 Y383,23 1335607.64 T.0230 S3. 3. .05 1.
D309l 7 680 L1SL76.1S  73%3..9 139,63 ezn.z« BET,0G 153202,73 134456,94 11.391) 8. 5. 5. 1. 1.
536:icd 7 RYYT 0 451%1.21 2294051 1P50.606 Cuh4 251414 4650.83  50542.04 9.1476 G, 5. A 1.0.C
JE3ruen T T0E - M12922.040 1322043 454,56 J~“7“ 230 21352452 134215.55 . 15.9N21 By be ta 1e 1,
536:.L 7 Il 22670 5C 12439 11300443 1657.42 eB9 23248.82 45T27,79 5048195 —40.19.24%. 4. 3,
33908 T 7290 ETY5G.h2 ¢ 422439 99E2.59 1123439 278.97  27420.20 115419.81 23.7569 76.18. F. 1.Cac
5569¢n 7 733C 209257.37 42268,28 178948.8%9  115C.79  648.63 52996.50 261253,48  20.2854 Rl.15. 4.T.NC.C
S3hush 1 143, 1550 45,15 29840,S7 5423.2C 1378.14 210,435 32859.53 187905.2% 17,4873 82.14. 3, 1.0.C
Ssutt.a 1 15 712925466 L16Tl.14  3254.44 1A5,53 595.07 162u6.10  89251.81 18,2473 31.13. 4. 1. 1.
PRY SN S SN W TLISN 1A T 422,47 150090 58,49 11,92 653,85 bi}};ﬁsnA.la.QSro 8d, £+ 3, 1,0,0
26930 F TT3T L147S4.nt 16152456 2526,30 1032.64 129.20 1ERY0. 06 13T685.50 13,721 26,12, 3. 1.0.0
_S3ezor T (3 JeleTepl 14350 222 82,25 1549,00 _272+42 . 2123247 11522031 1Y, 545 30120 G Lalell
D3eisF 1 7503 56261448 c=4..n 1622 .61 46134195 117.36 7160, 44  62451.44 1. - Ad, 8. 2, 1.C.C
baosdu T 3II0 173200444 14425,67 5181,85 1219.47 182410 . 2101917 194219.62 13,0224 89, 7. 3, 1,C.0
D3m0 R0 LAT96041 11243.04  4ruC, 32 1'51.20 196.23 16620.66 121427.5C 135.6RE5 87¢ 9. 3. 1.0.0
JS3eusl T S2IC QL8503 E 111V 2.0 ALY ,ES 12331432 324,38 113€9,50 _7722C.44....2149255 78,16, 64 24040
C%5013d T 830 71360 .75 14914429 4612.67 35 1a 302.10 20324.44  91665.19 22.172% T8e16e 5S¢ 14040
5300k T 4400 1l2ntdaso 224,86 LOTHL.SE 24884217 532.91 35P97.91 L46764.90 24.13C7 76,15, 7. 2.0.0
235950 1T n9uC 79345417 19519.5%%  cas$8.20 1732.26 311.10 24461.461 103011.31 23,5623 77.15. 64 2.0.0
53650 T 365C 2975406 2763462 3537415 550,83 305.49¢ 13957.46  53710.42 25.9865 Talbe T, 24 1.
S3¢95N 1 ATIY 63554,77 12806031 T1T6.11 18914565 4a2.16 22074,21  A560R,94 25,7849 T4.15. Py 24 1a
JEaGah T gyl dieslae2  45S1,14 . GlI0,10 . B41.36__ 249,95 SB19,54 2007095 . 48,9241 51¢23,210 4¢ 1o
S3edak T 3300 1359439 £75.11 £9) .54 1=1.5%9 14,25 1691.93 2#61.32 5241413 —~4R, 20,24, 5, 3.
53c340 7 ICQV 20(S1a48 175K, 53 1:485.5C 3161.24 960,81 283%36,09 48438.27 SR 6028 —41.22.28. 1s 2.
T 83ugan T 9" 33418.11 5651.72 3686411 43,15 224.31 995,28 4K323.38 20,4979 81.12. h. 1.C.C
S53eunt T I3a0 13998,17 ul?n,ef 4Z15.15 1126,06 294,51 11774439 3u172.56 38,2626  61.20.14. 4. 1.
TI83€9er T 3420 £33324%0 1«5\~./, LOM0T o4 Z1T74.91 735.82 28324.65 87656469 32.3132 6RV17412. 2. 1.
,331.1—«1__221L__14114411L JCoE9a8h. £95%.35 1344.83 541,52 21532450 14811701 . 18.790¢8_. 82.11le 6o 1.0.C
b3ev4L T 933C Ca ieC Vel 9.0 240 0.0 0.0 C.0 06 00.CCLMIuCTaC
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*B* = CUTTINGS NOT ANALYZED

*C* = AIR SPACE GAS NOT RUN

*BC* = NO ANALYSES RUN
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TABLE IIT A MARLIN A-1 (E.G.S.-4)

1-C, MYDROCARBON ANALYSES - AIR SPACE AT TOP OF CANS
" SAMPLE | R |DEPTH CAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT) HOIES
NUMBER METHANE ETHANE PROPANE 1S0- NORMAL WET TOTAL TOTAL GAS WET CGaS
BUTANE BUTANE
(Cl) (CZ) (Cl) (ICA) (nC[‘) (CZ'CA) (Cl.(’,b) CZ'CA l Cl 'CZ |C3 !mé nCa C2 ICsliC& nC/'
534958 7 ChD! 59,20 23.73 33,22 11.69 8.82 T7.46 136,66 56,6808  44.17.24. 9. 6. 31.43.15.11.
536058 7 1197 c.0 a0 0.0 0.0 0.0 0.0 0.0 0.0 0.00,00.00.00.0 0.0C.00.00.0 *8C*
0 53695C T 137¢ 1312,50 64,43 37,96 __ 11,21 1,45 .. 121,05 1493.55  8.1048  _92. 4. 3. 1.0.0 54.31. 9. 6.
£ 536950 7 1570 6.0 3.0 0.0 0.0 .0 0.0 0.0 0.0 70,00,00.00,00.0 0.60.00,00.0 $8C*
53AA5F 7 1720 2160,70 69,03 39.67 17.86 9.38 135.94  2295.9¢ 6.9209 9. 3. 2. 1.0.0 51.29.13. 7.
5309%F T 1937 0.n 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.00.00.00.00.0 0.00.06.00.0 *BEC*
53408G 7 2pan 3969.48 226021 61.17 31.97 9.66 329.00  4298.48 7.6539 93, S, l. 1.0.0 6B8.19.10. 3.
53695H 7 2370 0.0 o.C 0.0 0.0 2.0 0.0 0.0 0.0 0.00,00.00.00.0 0,00.00.00.0 *sC*
534981 17 2407 a0 n.C n,0 0.0, 9.0 0.0 0.0 0.C 0400,C0.00.9C.0 0.NnC,00,00,N %BC®
536954 7 2A00 542,13 62,77 14.07 6.33 3,02 86.19 6284327 13,7174 7 BT 10. 2. 1.0.0 73,16, 7. 4.
“536Q8K T 28A( 0.0 9.0 6.0 0.0 0.0 0.0 0.0 0.0 0,00.00.00.00.0 0.00G.00.00.0 *BC*
536950 T 307)  27968.40 536,59 434,88  255.31 93.73 132n,50 22288.90 5.9245 95, 2, 2, 1,0.0 41.33.19. 7.
534°8% 7 3200 0.0 f.0 2.0 0.0 0.0 6.0 0.0 0.0 0.00.00.00.00.C 0.00.0C.00,0 ¥8C*®
834358 7 14QC 9503 ,°2 106438 6l .04 41.71 29.32 230.24°  9733.26 2,3655 %8s lo 1.0.00.0 46,27.18. 9.
536964 T 3627 n.0 N0 0.0 0.0 N0 . 0.0 0.0 0.n 0.00.00.00.00.,0 0.70.00.00.0 3BCE
536960 7 2870 3512.81 107. 71 76 08 42.37 12,64 236,96  R749,77  2.7082 94, 1. 1.0.00.0 46.31.18. 5.
536G4C 7 40NN 21596,57 182,77 14n.00 56459 27.85 407.21 22003.77 1.8506 984 1. 1.0.00.0 45.34.14. 7. rﬁﬂ'“>~
S1AN6T 7 4100 166,38 6,83 2.89 0,78 0.80 11.30 177.68 643597 94, 4. 2,0.00.0 60.26. T, 7.
_B369RE T 4200 29706463 231428 323,76 69,44 37.81 662,28 30368.91 2.1808  98. l. 1.0.,00,0 3%.49.1%, 6. £
TEIRICF 77430 ¢ a.r 9.0 0.0 T 0.0 T e 0 T 000 T 0,6 T T 0.00,00, 00,0040 0.06.0C.0C. c“csc*i‘,
S3ARCG T_ 44209 2.0 a0 N0 0.0 0.0 0,0 0.0 0.0 0.00.00.00.00.0 C.00.0C.C(.C #8C=
J534%6H T 4520 A0 ol N0 0.0 0.0 0,0 0.0 ‘;"ﬂ“é““',;;b“ao €C.N0.00.0_70.00.CC.0C. 0 =BC*
S3ACE] T 4400 9304.997  271.407 626,00 269.60 378,65 1545.64 10860.63  14.2316  B7. 2. 6. 2. 3. 18.41.17.24. %Jo\g?m
S36AMJ T 4TI 24246.13  T421.28 13413.40 3891,69 4253.04  28979.40 53225.53 54,4464  66.14.25. 1. B. 26.646.13.15. hS C
53606k 74877 11511.10  4165.55 23955,17 13932.0h 5879.46  47962.23 59473.33  Br.6669 19, T.41.23.1C.  G.50. 29,127 A
SILTAL T 4300 ©7999,94 6119.96 31519.99  5951,99  5723.99  B83T15.75 LR1T15.60  46.0606  S4.22.18. 3. 3. 48.38. 7. 7.
SRAA5M 7 SIND 123374,94 45193,36 32774.57_ 5736.59  5483.40  B88194.19 217569.12  43.5362  59.20.15. 3. 3. 50.37. 7. 6.
53F0AN 7 S230  60608.72 2°729,71 15721.19  2481.60  2384.17  41518.54 1N02126.56 40,6540  60.20.15. 2. 3. 50.38. 6. 6.
34974 7T  $370 . e 0.C 0.0 3.0 0.0 0.n n.0 0.00,00.06.60.9 C.0C.00GC.C #BCH
B3AITA 7 543 5IIR,A9 17R2I, Rk T 5275, 10( 120,19 427.39 17252,06  72470.75 23,8755 T6.15. 7. 1. 1. €3.31, 4. 2. -
$3597C 7 S5 2135880 541,77 3953.12 442,10 473,35 10320,35 31629.15 32,6252  68.17.12. 2. le 53.38. 5, 4.
536274 T 5690 111328276 2986RLT? 20,747,939 2573.00  2252,50 55442.12 166770.19  33.2446  67.18.12. 2. 1. 56.37. 5. 4.
SIAOTE T S7)7 B7692,1F% 192821.90 11292.72 _1602.46 _1160.45  32865.44 129557.62  27.2612 73,160 9. 1. 1. S7.34, 5. 4.
83697F 7 5870 £296C.67 12250.25 6796,80 831.95 540.93  20389.78 83350.25 24,4628 T 75.15. 8. 1. 1o 60.33, 4. 3,
536376 7 5334 RIC99.73 11287.74 SI11.51  551.30 408,60 17159.00 98258.00 17.4632  83.11. 5. 1.0.0 65.30. 3. 2.
§369TH T 4377 53642,°0 14336.27 B8421.66 921,14  AS5T.80  24834,77 B84477.56  29.398) 70.18.10, 1. 1. 59.34, 4, 3.
36371 7 AL3C P2285.62 19797.02 5341.71 758,17 472,46 26369.25 108654.87 26,2688  76.18. Se 1.6.0 75.20. 3. 2,
~B53A07F 7 HIN0 18305R,42 15684,48 7472 .6) N3 667,11 24664.50 177723.12 13.8760 87, 9. 4.6.00.0 64.30. 3. 3,
53517r 7oA 32€2€,04  TICRLT2 2751.51 431,30 249,87 1054C. 39 41206.43 24,4850 Teelbe 6o 1o 1. 56,264 4o 2, i
5531 12989H.75 22202,67 5432,20 Q57,41 339.97 28972.31 151671.06 19.1621 80,15, 4. 1.0.0 77.19. 3. 1. .
8500 _21999.99  38¢A,46 2310.40 330,67 __263.53___ 6176.05_.287764.04 _ 23.5475 _ T1.13. 8. 1. 1. 57.34. 5. 4. o o
7T A7 19M21.RN 4403,04  510R,85  T42.5C  S54.54  10808.93 20830.72  S1.8893  47.21.25. 4. 3. 41.4T. 7. S.ARSTET
7 6372 . aun 0.0 0.0 0.9 0.0 0.0 0.C 0,0C,00,00.00.0 ©€.0C.00.,0C.0 #3C#*
T A9DD  32930.20  44SS.ER 2033444 250.96 194,53 6934.60 39864.80  17.3953  83.11. S 1.0.0 £4.29. 4, 3,
77907 | 66399.54 15R59.1° 12804.47  1934.40  1530.64 32128.62 9RS28.56  32.60R4 AT 16413 2. 2. 49.40. 6. S,
T 710 13741505 36957.03°17821,86 7 2949.77 T 1527.54 7 56356.00 193771.25  29.0838 Mel8, 9. 1. 1o 61.72, 4, 3,
7 720" 15283.31  3470.40 1953,84 319,17 134,27 6277.68 21560.98 29,1159  Tl1.18. 9. 1. 1. 62.31. 5. 2.
SIANGE T T3A0 57142.82 15139,6P 103R1.14 1507.84 1012.75  29041.31 B86184.12 33,6968  66.19.12. 2. 1. 56.36. 5. 3.
536796 T T4N" 1923285.50 14327,6F 404R,.53 360.84  205.64  18942.56 212229.36 8.9255  Jle Tu 2.0.00,0 T6.21a 24 le
53602H F 7570 129882.62 27787.07 12757.9f 1356.25 851.31  42055,50 171938.12  24.4597 76160 7. 1.0.0 65.30. 3. 2.
ST T 7600 18MB"3.50 28373,92 10264.51 1291403 487,60  40328.94 271132444  18.237%  81.13e 5. 1:0.0 7125« 34 1.
s3400 3 7 7727 1NSR3N .28 12458,73 3eAN.F A 481.83 155.21 18056431 123636456 14,6063 B6,11s 3.0.CC. 14,224 36 1
53639UK 7 7AY)_175320,31 13283,76  3161.60 610,46 _ 95,67 _ 17151.37 192471.69 8. 9111 91. T. 2.0.0C.0 77.18. 64, 1,
934951 7 TU 13885A.94 13A79,.4% 4064,91  1N2RB.R4 139.92  19111.9%4 154968.87 12,3328  87. 9. 3. 1.0.C 72.21+ 5. 1.
S3€anY 7 8N30  125396.81 17759.34  5217.62 1761,31 . 164.84  23502.94 148899.75 15.7844  8belle 4e 1.0.0 72,22+ 5. 1.
536341 7 2107 82073.76 11225.36  30N5.39 495,65 101.65  14827.94 96831.00 15.3132 84412, 3. 1.C.0 76.20. 3. 1.
536G9A 7 8200 111039.87 264809,58 12038.39  1765.76  761.08  41374.75 152414462 27,1462  T3.18. B. 1.0.0 65.29. 4. 2.
S3607R 7 8307 102536.50 16737.67  6140.24 853,87  391.56  24123.44 124709.94  19.3436  8lo13. 5. 1.0.9 63.25. 4. 2.
536000 T R40Q _ 90045,8] 17412.96 . 9370.42_ 1018.81 721,49 __28523,50 119469.31  23.8752 75,15, 8. 1. 1. 60.33, 4. 3.

*B* = CUTTINGS NOT ANALYZED

*C* = ATR SPACE GAS NOT RUNM

*BC* = NO ANALYSES RUN
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TABLE IIT B MARLIN A-1 (E.G.S.-4)

CI-C“

HYPROCARBON ANALYSES - CUTTINGS OKLY

SAMPLE R
NUMBER

536068
§3A06 R
53665(
faAR06 [
LRYNLY
R3”USF
53¢495C
LT
5o |
5314G8 Y
53695«
83kCHL
MRTAILR
LRYXSLAN
536un A
LRI
$3694C
534040
_Bl6vbE
5360AF
S3I6UAG
52K04H
5240961
S 36964
83606K
S36041L
FILnA W
LELCTAN
CRISRAY
5361" 7 Bl
53637C
S36910
52607 ¢
S5367F
S350
54697
RRECEA
536770
836G 7%
53671
Q3L T™
EETREA
S3Rnep
53638
83445 (
53«00
Rrhug
h3e el
PR IONLE
534104
R340 ]
S3p vy
RlgHpx
RGO
BYsav
53AK7CL
f3HUA
LETA RN
§36au”

DEPTH

GAS CONCENTRATION (VOLIME CAS PER MLLLION VOLUNMLES CUTTINGS)

GAS COMPOSITION (FLRCENT)

NCTES

93C
‘1!\(\
FETC
150
170¢
1ary
J107
21393¢
2427
2601
LR
3gnre
12n¢
147
1610
33
&annQ
41nn
A
Linn
44721
4507
4500
4 7\‘&’»
48
4327
s107
[P A
a ;'}f‘
n4nn
s8qn
S50
3710
~“39"
<90
LRl
~1Te
DR
“3n
K407
AHTT
a7 5T
“R17
Lqnn
79

710
7N
7377
7.‘.;‘
7530
TR
LA
TR
79>
40N
e
Qo
BTN

R40O"

METHANE ETHANE
«p ©,)
807,50 3.98
n.n ’\..(_‘
LLL84,00 1426
0. 0.0
491.75 4,29
na 5.0
T65.60 1.47
3.0 nLe
L lal 2.0
792.70 1.6R
DR ~C
1734.37 Sk
0. c.r
261,60 1.77
Qe 0,0
2700.37
2238.70 4,42
472.F 3,32
150.75 1.8
. 1.0
R AP P
rar n.0
1cen 50 3.P1
2767,"9  &q7,sc
2Re 0N 123, 24
13349.79 11526.23

24219,97.23129,09

2A129.98 15606,37°
S 2.0
218349,27 83564,
445R,72  K63T,49
2459C,98 9373, 11
1679,99 _1726,28
2540G,G7 | T47a, 20
132583,%8 137072, 10
24} "CL96 11120,
13R74,79  SR12,¢7
E3L8G,73 268NT.4%
_9628,79

17073, 54

2562,0F

1185, ¢n

. DA
13959.76 11 5R2, 87
176493.98 3547,00
153se,0¢ 3714, 88
7499.,69 264,27
An"9,59 3518, 76
44459,°7 13€21,6]
17639.58  821n,P7
426419,G7 17841,58
4TB19,98 22377, 78
377,93 14737,10
41999,27 11773, 11
2185Q,96 27397, 28
3V3539,98  Kiec 79
136424,79  £r05, 63
11749,98 4460, 6m

41399,97 27954, I8

*B% =

3.54

PROPANE

€,y

w

»

. e e
>

SO NOND S D
e s e v e @
D &~

-

—
DDO~ DI WDIVIWNIN
—~

>

-

o

..

DIDDIDILEDWIANDRAIONDIADINDNO W

-~~~ >

¢« o o o @

13,234
23M3. 7
1301 .6R

14774 ,30
2LATRL6R
18221.74

0.0

6795,27
11798.99
QPN LAY
1R18.4F
8276.3¢
19343,6°
R235.3%
2585 ,87
25526 .84
6719.19
AC41.0F
5130.(C
3714,12

(\.r

12325.47
6232,.178
R217,99
4931 ,64
4R5¢ 40
RANG €7
6045 BE
Q794 .R7
11531,.5%
AGTI 61
KR7RQ,27
7223.03
2872, RC
5765.86
3351 .60
17923177

CUTTINGS NOT ANALYZED e

*Ck =

23

150 NORMAL
BULANE BUTANFE
(e, (nc,)
0.46 0.40
0.0 0.0
1.9% 2.2
0.¢ 0.0
1.39 1.11
0.0 0.0
4.67 2.32
0.0 0.0
0.0 0,
1.00 9.
0.0 0.0
9.41 6.23
o.0 2.0
1.80 .43
.0.0 9,0
10,86 5.41
4,42 4,49
0.28 0.22
0.46 0.54
0.0 C.0
0.0Q 0.0
0.0 .0
16.06 51.67
BS1.14  1694,30
L48K,5R 985.80
1971.6”  3187.00
3258.71 417,79
2321.28 4165.80
0.0 9.0
aN2.10 1N76.43
1677°.11  3229.68
P1C1.12 1749.00
136,00 170,13
944.88 1195,68
2418,0C  3187.00
762.6) 1014.42
125,04 198,75
4248.24 5921.15
£29.56  §06.30
948,6C 694,42
1080,66  1195.A8
515.22 B11.90
0.C C.n
1£74.00 2916.06
855,60 1634.52
R55,6C 13R9.64
934,.6% 1071,70
£41.70 1933.50
797,01 855,42
€41.7C 874.50
17373.80 RA71.32
1209,00 810.90
1153,78  337.08
1233,40 375.24
1335,00 442,07
5N7,78 244,86
721.20 755.25
43174 508.80
197,20 2528.19

WET

(¢,-¢,)
6el7
0.0
15.97
0.0
9.35
0.0
14.10
0.0
0.0
5.52
0.0
29.91
2.0

7.56

. 0.0
33.15
20.17

4.29

5446.69
2974.42
31452.21
56484.16
40313.19
0,0
17118.18
23636.27
22043, 84

3580, 88,

2¢895.33
43944 ,20
21142.11
8901.98
A2273.57
17383.33
19656.63
10068,41
6226414
0.0
2849R,59
12322.91
1R467.79
IR04,18
10650,.36
24179.,91
12773.61
295RK.41
34926.21
24703,.51
18491.02
29450.63
9NN0K.22
13887.671
8802,53
43302.73

AIR SPACE GAS NOT RUN

TOTAL

(C:‘Ca)
508.67
0.9
459,97
0.0
500,60
N.0
719.70
0.0
0.0
791.52
0.0
1764.28
0.0
869.16
0.0
2742.52
2258.17
476,79
155.31
0.0
0.2
n.o
1168.38
B236.69
5C62.42
44802.20
QORCL, 12
66443 ,06
0.9.
44958,15
28094,27
46643,83
11263.87
5€6595,2¢0
63304.18
49252.01
22176.56
115363.590
47803.79
57336.561
172539.56
T1744.99
0.7
47458,.57
30022438
33827.78
173C6.17
16069. 134
6R8633.87
3C473.59.
12006.44
821746.19
8N383.44
60490,98
61010,3R
39366.29
271312466
27552.51
84702.75

TOTAL GAS

WET GAS

*BC*

o |

1.2129
0.0
3.4719
C.n
1.8676
N.0
1.8083

.
=)

. .

921

0
W
w

Y

s
e
~

.

087
Q32
997
361

.

e s % s o

COCNDO~OO0OOD~D00O0D0
DOD2XTDNODDZDPDOD

9.2332
56.1272
58,7549
70.2024
62,2044
60.6731
0.0
38,0758
84,1370
47,2599
31,7973
36.9276
68,8735
42,9263
39,0832
53,9166
36,3650
34,2829
80,2925
80,3503
0.0
60,0494
41,0450
S4.593 6
56,6629
55,6487
35.2272
41.9170
41 ,NARA
42,20RR
30,7321
30.5682
48,2712
22.8781
50,8470
31.5482
51.1232

Cl C]!‘Q
99. 1.6.920.00.0
0.00.00.00.00.0
97. 2. 1.0.70.0
0.00.00.00.00.0
98. 1. 1.2.00.0
2.00.00.00.00.0
98.0.C 1. 1.0.0
0. 00.0M0.00.00.0
0.00.00.00,n0.0
100.C.0C.00.C0.0
0.00.00.00.00.0
98.0.0 1. 1.0.0
2.00.00.00.00.0
130.0.0C.00.00.0
0.00.00.00.00.6
1090:.0.00.00.nG.0
100.0.00.C07.00.0
$9, 1.0.00.0C.0
9R8. 1. 1.0.00.0
7.00.0C.00.00.0
0.00.00.00.00.0
0.00.00.90.00,C
91.0.0 3. 2. 4.
— 34. T.28.10.21.
424 2.27410:19.
- 30626433, 4. T,
—38.25.27. 4. 6.
- 40.23.28. 3. 5,
0.02.00.00.00.0
62.19.15. 2. 2.
-=16.24,42, Toll.
53.20.,21. 2. 4.
68.15.13. 2. 2.
62.19.15, 2. 2.
- 31430,3%, 4. S,
56.23.17. 2. 2.
51.264110 1. 1.
"66.23.22. 44 5,
63.20.13. 2. 2.
65¢23. 9. 2. 1.
20421440, Q.10
204015048, 7ol
2.07.00.00..2.¢
4D 20028 [S¥S
59.12.21. 3. 5.
45,264,260 3, 4,
LG 1T.28. SO 6.
- 44,199,277, 4 e
i
2

Cq

nCA

‘l'

55.2C.13. 1. L.
98.17.20. 2. 3.
59.25, 14. 1.
58.27.13. 1.
Mm.21. 8. .0
69.18.10. 1.
52.33.12, 1.
17164 7. 1.
“"49.26.21. 3.
68.16.12.

2. 2.
—~49,25.21. 2. 3.

NO ANALYSES RUN

le, lie,|
¢, ’c}luilnc“

69.22. 1. 6.
0.00.006.00.0
66,28,12.1% .
0.0¢.C0,06.0
46.27.15.12,
0.00.00.00.0
10.41.33.16.
0.00.00.0C.0
6.00.00.00.0
30.36,18.1%.
0.00.0C.00.0
2.46.,31.21.,
0.06.00.00,0
23.34.24,19.
0.00.00.,00.0 ¥8Ce
11.40.33,16.
22.34,22.22
77.11. 7. 5.
41.37,10.12.
0.00.006.00.0
0.00.00.00.0
0.00,0C.90.C
42118047000 o
11.42.16,31,
4.67.16032.8y )
37.47. 10.
41.43, 6:.1C.
39.45. 6.10,
0.60.0C.0C.0 #BL*
49,40, 5. 6.
28.50. B.l4,
42.45. 5. 8.
48,42, S. S,
49.40. 5. A
43,44, 6. T.
$2.39. 4. 5.
66429, 3. 2.
4Z.41, 7410,
55,35, 5, 5.
6%:26¢ 5. 4.
26,5V 110120204
19.6C. A13,
D.CCeCCLD0LQ %BLH
4l.43. 6,10,
76,51, 1413,
43,44, S. A,
35.50.12.1C
35,49, 6.10,
56.37. 3.
“1,47. 5.
60.33. 4. 3.
65.30. 3. 2.
58.26. 5. 1.
60.31. 7. 2.
68.25. 5. 2.
59,32, 6. 3.
4B.%1e be 5,
51.38. 5. 6.
49,41, 4, 6,

*#B

RO &
CRC®

AL %

[N,

e

7.






TABLE III C MARLIN A-1 (E.G.S.-4)

C 'Ch HYDROCARBON ANALYSES . CUTTINGS AND AIR SPACE

1
SAMPLE { R |DEPTH GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUT TINGS) GAS COMPOSITION (PERCENT ) NOTES
NUMBER METHANE ETHANE FROPANE 180 NORMAL WET 10TAL TOVAL GAS WET CGAS
BUTANE BUTANE T
«p «©, (©y (1e,) (nC,) (€,-C) (©,-¢,) €,-€, | c, lc2 |(:3 LCA nc,| ¢, ,rz I
534951 7 ann S81.10 1.1 14,56 12.15 9.22 83.63 645.33 12.9592 58. 4. S, 2. 1. Teklal 5010
S3is39n 7 1IN0 0. 9,0 n.n n.0 5.0 N.6 0.0 0.0 0400.00.00,00.0 0.00.0G.13C. 0 ¥8C#
53695€ T 1370 1815,50 71,69 42.49 13.16  _ 9.68 137,02 1953.52 7.01640 93, 4. 2, 1.0.0 52.21.iC. 7.
536350 T 1820 a.n n,C 0.0 0.0 n.0 0.0 n.0 0.2 0,00.C06.00.00.0 0.0C.00.7C.C *#8C*
83695F 7T 17190 265125 73.32 42.23 19,2% 10,49 145,29  2195.54 5.1953 94. 3. 2, 1,0.0 S1.29.13. 7.
SININE T 19N R Yo 0.9 n.n 2.0 . 0.0 0.9 0.0 €.00.00.00.00.0 0.6C.00.30.C #58C*
535951 7 J1an 4735,74 227.¢8 56,81 36,64 11.98 343,190 5078.18 6.7564 9. 4. 1. 1.0.0 67.19.11. 3,
S16150 7T 23)° D R n.0 N0 2.0 0.0 0.0 0.¢ 2.00.00.0%.00.0 ©C.00.00,2C.C #3C*
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SUMMARY

Analyses were run on three crude oils and on hydrocarbon extracts from
six core and thirteen cuttings s~mples. Various parameters were determined
on both the light gasoline (C,-C_.) and heavy hydrocarbon (C,_+) fractions.
The crude oil samples came from the Mariin A-1 (E.G.S.-4) aid Marlin C-1
wells and from the Kingfish A-1 well. The core and cuttings samples came
from the Marlin A-1 (E.G.S.-4) and Marlin B~1 (E.G.S.-5) wells. The Marlin
and Kingfish reservoirs are both at the top of the Latrobe Valley Forma-
tion, of Locene-Paleocene age. The deeply eroded top of the Latrobe Valley
section is overlain by the Oligocene Lakes Entrance Formation.

The three oil samples are distinctly different, even though the two
Marlin samples came from the same pool. However, there are also definite
similarities among the three oils that suggest they are related genetically,
at least in part.

Examination of different fractions of the oils and rock extracts suggests
that the o0il accumulations at Marlin and Kingfish have received hydrocarbons
from both the Latrobe Valley and Lakes Entrance Formations. The high relief
on the buried erosion surface at the top of the Latrobe Valley Formation in
this area would permit such mixing to occur.

No samples were available from the thick Lakes Entrance Formation section
in the buried valley east of Marlin. This particular section might have a
better source potential than we have previously noted for the Lakes Entrance
section and might well have been a source of some of the Marlin and Kingfish
hydrocarbons.

INTRODUCTION

At the request of Esso Exploration (Australia) a group of crude oils
and rock extracts from the Gippsland Basin have been analyzed in an attempt
to characterize the oils and identify the intervals that sourced them. This
report is a summary of the status of our work on this subject.
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The study includes data on 3 crude oil, 6 core and 13 cuttings samples.
The lithologic samples are listed in Table I. Two of the oil samples came
from different wells in the Marlin field: Marlin A-1 (E.G.S.-4) and Marlin
C-1. Their locations are shown on the map of Fig. 1 and the cross section
of Fig. 2. The third oil sample came from roughly 20 miles to the socuth
from the Kingfish A~1 well (Fig. 1). all three of the oil samples were
obtained from the Production Engineering Service Laboratorv at EPRCo where
they had been analyzed for P.V.T. data.

The lithologic samples all came from two wells in the Marlin Field:
Marlin A-1 (E.G.S.-4) and Marlin B-1 (E.G.S.-5). These sample locations are
also shown in Figs. 1 and 2. All six of the core samples came from the
Marlin A-1 well.

The Marlin and Kingfish fields are both reservoired in sands at the
top of the Latrobe Valley Formation, which is a complex of deltaic sediments
ranting in age from Eocene to Cretaceous. Marlin is mainly a gas field,
with a 70~-foot oil leg that may or may not be continuous throughout the
field area. Kingfish is an oil field with no gas cap and a gas-oil ratio
of only 137. 1In the Marlin area there are numerous coal beds in the Latrobe
Valley Formation, but it is reported that thexe are no coals at Kingfish.

The top of the Latrobe Valley Formation in this area is an ercded
surface with considerable topography (Figs. 1, 2). It is overlain by cal-
careous mudstones or marls of the Oligocene Lakes Entrance Formation. Thus,
the Oligocene strata act as a seal for the Marlin reservoir, and possibly
also as a source for some of the hydrocarbons. Previous geochamical studies
in this area indicate that the Latroke Valley Formation appears to have a
good source potential for both gas and oil whereas the Lakes Entrance For-
mation appzars to have only a poor to fair source potential. However, the
Lakes Entrance unit has not been tested in some of its thicker sections,
such as in the deep buried valley just east of Marlin field (Figs. 1, 2).

The o0il samples from the Marlin field were of considerable interest in
that the sample from the C~1 well was reported by EPR Engineering Service
Laboratory (personal communication) to have a pour point of about 59 F
and wax content of 15 percent, in contrast to the sample from the A-1 well
which had a pour point of approximately SOF and wax content of 2.7 percent.
However, their A.P.I. gravities were rgported to be about the same, namely
51.8 for C-1 and 20.9 for A-1 (at 75 g). The gravity of the Kingfish oil
was reported as 48 to 49 A.P.I. at &0 F.

It was hoped that organic geochemical analyses might indicate whether
the Marlin and Kingfish oils have come from similar or different source
intervals and whether any particular parts of the stratigraphic section
appear to have been the sources.
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PROCEDURE

0il Samples

The light gasoline fractions of the oils were analyzed by gas chromato-
graphy for amounts of different specific compounds in the C4--C7 Yange .
Results are given in Table II. The data are also summarized in Table II by
various ratios of compounds or groups of compounds that have previously been
found to be useful for correlating crude oils.

The heawvy, C,_.+ fractions of the oils were analyzed by mass spectrometry
for stable carben isotope (Cl3/Cl2) values and by high mass spectrometry for
relative amounts of various molecular groups of compounds. Gross chemical
compositions of the heavy fractions were also determined by liguid chromato-
graphy. Data on the heavy fractions of the oils are given in Table IIT.

Lithologic Samples

Light gasoline analyses were made of extracts from 16 of the lithologic
samples. Molecular compositions and ratios of compounds of comparable mcleculaxr
weights are more significent than total amounts of gasolines for these
samples because these volatile compounds are lost fairly readily as the
rocks dry out. Where possible the extractions were made hefore the samples
dried. Results are tabulated in Table IV.

The heavy fractions (C 5+ compounds) were analyzed by essentially the

same procedures as used on thé heavy fractions of the crude oils so that both
carbon isotope and molecular data were obtained (Table I1I).

DISCUSSION OF RESULTS AND INTERPRETATIONS

Crude 0Oils

General Relationships. If it were known only that the three oil samples
were from the same general area it would probably be assumed on the basis of
this study that they came from three different but possibly related pools.
There are several notable differences between the two Marlin samples, which
was not a complete surprise in view of their differences in pour peint and
wax content. However, the two Marlin samples are more like each other than
like the Kingfish sample. Further, all three samples have some similarities
that suggest the oils might not be completely unrelated. For example, all
three have essentially the same carbon isotope value for the heavy saturate
fraction. :

The Marlin oils and the Kingfish oil are discussed separately below.
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Marlin Oil Samples. The light gasoline fractions of the two =samples
are similar in composition (Fig. 3; Table II) and the ratios A_/D_., Cw/D ;
and C,/C, are nearly the same. The gasolines shculd be simila¥ becauge
there is a large gas cap common to the oils in these two wells, and gasoline
compounds at equilibrium conditions will freely migrate between the oil ceolumn
and the gas cap. Within the gas they will be quite mobile, and should readily
attain a uniform distribution throughout the gas cap. Therefore, any oil in
contact with the gas should contain gasoline fractions with similar compositions.

The carbon isotope values of the heavy saturate compounds are essentially
the same (-27.3 and -27.4). In other studies this variable has been found
very useful in helping define families of related oils.

Other geochemical parameters of the heavy C._+ fractions of the oils
that are commonly used in correlating oils are not the same for these two
oils (Fig. 4). The mass spectrometer patterns for 4-ring naphthenes in the
range cf sterane compounds (Fig. 4C) are guite Jifferent. The patterns of
napthenes and of heavy aromatic compounds are also different for the two
oils (Figs. 4A; 4D), although the patterns do have c¢ross similarities. The
gross compositions of the heavy fractions of these oils are also different.

These compounds of the heavy fraction are much less mobile than the
gasolines and many would rot be detected in the gas cap fluids. It is
conceivable that differences in these compounds could exist over long
periods of time in a laterally continuous oil leg, particularly if per-
meability restrictions such as dipping shale breaks cut across the o0il zone
between wells A-1 and C-1. Seismic evidence suggests that such is the case
(Fig. 2).

Compositional differences within a single pool such as appears to exist
at Marliin might be due to post-accumulation reactions with ground wvaters of
different compositions, differential secondary migrations of selected fractions
of the o0il, or contributions to the pool from multiple sources. The lattexr
explanation is supported at Marlin by the notable amount of topography on
the unconformity surface at the top of the Latrobe Valley Formation, which
nakes possible the mixing of fluids from many different zones (Figs. 1, 2).

Kingfish A-1 Sample. The gasoline fraction of the Kingfish oil is
somewhat similar to the Marlin gasoline. The ratio A /D? is about the same
for all three oils (Fig. 3;), but the C./C, ratioc is }arger for the Kingfish

. . 1 72
oil (3.6 vs. 2.8 and 2.6).

The heavy fraction of the Kingfish oil is also similar in some variables
to the Marlin oils, but different in others. The carbon isotope values of
the heavy saturate fraction are essentially the same for all three oils
(Table III) but the values of the heavy aromatic fraction are different. The
gross heavy molecular composition of the Kingfish oil is different from the



Marlin oils, but the relative compositions of the heavy hydrocarbons alcne
are fairly similar in the Kingfish and Marlin A-1 oils (Table III). However,
the patterns of 4~ring naphthenes (Fig. 4~C), of heavy aromatic compounds
(Fig. 4-D) and of naphthene compounds (Fig. 4-A) in the Kingfish oil are all
different from those of the Marlin cils.

Conclusions, 0il Compositions. The Kingfish oil is similar to the
Marlin oils in some of the gasoline ratios, in carbon isotope values of the
heavy saturate fraction, and in the gross composition of hydrocarbons in
the heavy fractions. The oils are different in some of the gasoline ratios,
in carbon isotope values of the heavy aromatic fraction, and in distributions
of molecular types within the heavy saturate and heavy aromatic groups of
compounds. The mixture of similarities and differences might be due to
entirely different source zones for the different accumulations, or to for-
mation waters of different compositions reacting with the oils to produce
variations in o0il character. However, in view of the great amount of
buried topographic relief on the reservoir formation in this area it appears
more likely that various source horizons have contributed to each of the
fields, and that compositional variations between oil wells are more likely
to be a result of differential contributions of hydrocarbons from a variety
of source beds.

Comparison of Rock Extracts and Qils

Approach. Most of the variables that were considered in comparing the
three crude oils were also used to compare the oils with the various
hydrocarbon extracts from the rocks. Our working hypothesis in these
comparisons is that hydrocarbons now present in the source rocks should show
certaln compositional identities with the reservoired oils. In secveral
areas, although not universally, we have found that reservoired oils actually
do closely resemble hydrocarbon extracts from rocks that are judged on other
geclogic evidence to be the source beds.

There are certain variables that we have found cannot be directly
compared. In the gasoline range we do not obtain values for the D /D2 ratio
from the rock extracts. In the heavy fraction we cannot compare gross
compositional data because we have found that considerably more asphaltene
and NSO material, and possibly more aromatic compounds, are present in the
rocks than in the related reservoired oils. Thus, we have fewer variables
to use in comparing extracts and oils than we used in comparing only the
oils.

In the following discussion the various fractions of the oil sand
extracts are considered separately.
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Gasoline Fraction. Several of the rock extracts have gasoline patterns
fairly similar to those of the two Marlin oils (Tables II, IV; Fig. 5). The
rock samples that give the best match with the oils are:

Sample No. Well Sample Depth Unit
51578~-C A-1 7491 Latrobe Valley Fm.
53434~C A-1 8463 " " "
53704-E B-1 8700 " " "

None give as good a match with Kingfish oil. The Kingfish oil is
most like the Marlin B~1 Latrobe Valley sample from 8900 ft (No. 53704-G).

Heavy Saturate Fraction. Several different variables were used to
compare the heavy saturate compounds in the oils and extracts. The carbon
isotope values of this fraction of the three oils are -27.3, -27.4 and
-27.5. Only one rock extract has a similar value, namely the cuttings
sample 54007 from 4300-4500 ft in Marlin A-1 (Table III), from the Lakes
Entrance Formation, with the value -27.4.

However, molecular data do not show the same relationships as the
isotope values. For example, the distributions of naphthenic materials in
the Marlin oils do not reserble those in the extract of sample 54007 from
4300-4500 ft in Marlin A-~1l. The Marlin oil naphthenic patterns are more
like those from various parts of the Latrobe Valley Formation (Fig. 6).

The Kingfish oil, however, does have a naphthenic pattern similar to that

of sample 54007, so that both isotopic and some cf the molecular data suggest
that heavy saturate compounds at Kingfish came from the Lakes Entrance For-
mation.

All of the oils show a high percent of paraffins in the saturate fraction
(Table III). Four of the extracts, 54006-a, 540C06-B, 51578-C, and 52434~C
show a fairly high percent paraffins in saturates, and all are from the
Latrobe Valley Formation.

Distributions of mass spectrometric peaks of the 4-ring naphthenes for
carbon numbers C are shown for both oils and rock extracts in Fig. 7.
The prominent pea%lng at C shown by the Marlin C-1 is present in several
of the extracts from various depths in the Latrobe Valley Formation such as
the samples 54006-A, 51578-A and 53434-C. The Marlin A-1 oil and the King-
fish oil do not have patterns like any of the rock extracts that were analyzed.
The Kingfish pattern may be relatively featureless because of more advanced
maturation due to greater depth of burial.

Heavy Aromatic Fraction. The carbon isotope values for the heavy aromatic
fractions of the Marlin oils are -27.0 and -28.3. 2ll of the core extracts
except 53434-B from 5049-50656 ft in the A-1 well have isotope valuves in this
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same range. Thus, both the Lakes Entrance sample and all but one of the
Latrobe Valley samples have aromatic carbon isotope values similar to those
of the Marlin oils. No rock extract matches the Kingfish oil in this
variable.

In patterns of heavy aromatic molecular types (Table III) there are no
really close matches of oils and extracts although most of the extracts show
peaking for both chrysenes and dibenzothiophenes, such as is also exhibited
by the Marlin oils.

Resume. The interpretations of possible crude o0il - parent rock relation-
ships that were noted in the preceeding discussion are summarized below.

Hydrocarbon
Fraction Marlin A-1 0Oil Marlin C-1 0Qil Ringfish A-1 011
Gasolines Latrobe Valley Fm. Latrobe Valley Fmn. Latrobe valley Fm.
Heavy Saturates [ Lakes Entrance Fm. Lakes Entrance Fm.
\. Latrobe valley Fm. TLatrobe Valley Fm. Lakes Entrance Fm.
Heavy Aromatics {Lakes Entrance Fm. ‘Lakes Entrance Fm.
\Latrobe Valley Fm. Latrobe Valley Fm. No close match of
of extracts and oils
Conclusions

1. The three oils have distinct differences, even though the Marlin
samples came from the same pool.

2. There are significant similarities among the oils, particularly in
isotope values of the heavy saturate fractions, in gasoline compositiocns and
in gross heavy hydrocarbon compositions. These suggest that the oils may have
at least some genetic relationsghips.

3. Examination of different fractions of the oils and cf hydrocarbon
extracts of rock samples from the section at Marlin field suggests that the
oils at Marlin and Kingfish have received contributions from both the
Latrobe Valley and the Lakes Entrance Formations. The gasolines could well
have come mainly frcm the Latrobe Valley Formation, but it appears that some
of the heavier compounds might have cone from the Lakes Entrance Formation.

4. The relatively high relief on the buried erosion surface at the top
of the Latrobe Valley Formation would permit a mixing of hydrocarbons from
various horizons in the Latrobe Valley section as well as from various zones
in the Lakes Entrance Formation.

5. We have not analyzed samples from the thick Lakes Entrance section
in the buried valley east of Marlin field. This section may have a better



source potential than previous studies have indicated for the Oligocene in
general, and could have contributed some of the hydrocarbens in the Marlin
and Kingfish pools that seem to have similarities to the one ILakes Entrance
extract that was analyzed.
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. © TABLE 11

LIGHT GASOLINE COMPCSITIONS OF CRUDE OILS
AND VALUES OF "'SIGNIFICANT'" RATIOS

Marlin A-1 Marlin C-1 Kingfish A-1

54035 54036 54053
Isobutane 0.68 1.96 2.57
n-Butane 2.69 5.64 5.71
Isopentane 4.25 6.66 7.36
n-Pentane 6.01 7.75 8.50
2,2 Dimethylbutane 0.25 0.29 0.27
Cyclopentane 0.53 0.65 0.57
2,3 Dimethylbutane 0.59 0.72 0.75
2 Methylpentane 4.92 6.13 6.25
3 Methylpentane 2.81 3,10 3.08
n-Hexane 9.38 9.98 9.83
Methylcyclopentane 5.15 4.66 3.31
2,2 Dimethylpentane 0.00 0.11 0.00
2,4 Dimethylpentane 0.83 0.71 0.55
2,2,3 Trimethylbutane 0.00 0.00 0.C0
Cyclohexane 5.87 5.03 6.60
3,3 Dimethylpentane 0.11 0.10 0.04
1,1 Dimethylcyclopentane 0.00 0.00 0.00
2 Methylhexane 3.45 3.43 2.92
2,3 Dimethylpentane 1.69 1.68 1.56
3 Methylhexane 3.26 3.19 3.01
1-C-3 Dimethylecyclepentane 1.57 1.49 1.25
1-T~3 Dimethylcyclopentane 1.56 i.43 1.48
1-T-2 Dimethylcyclopentane ' 1.83 2.00 1.82
3 Ethylpentane 0.00 0.00 0.00
2,2,4 Trimethylpentane 0.00 0.00 0.C0
n-Heptane 11.75 11.08 . 9.84
1-C-2 Dimethylcyclopentane 0.45 0.38 0.22
Methylcyclohexane 20.52 17.63 19.68
Ethylcyclopentane 1.87 1.61 1.15
Benzene : 0.98 0.38 0.00
Toluene ' 7.00 2.25 __1.67
100.00 100.04 99.99
% Light Gasolines in Total 0il  14.7 20.0 17.1
"Significant' Ratios
C1/Co 2.84 2.63 3.62
A /D2 6.49 6.60 6.54
D1/D2 2.45 0.82 0.56
C1/D2 9.20 8.21 9.72
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SOURCE ANATLYSTIS OF SIDEWALL CORES
FROM THE PERCH A-1 WELL, AUSTRALIA.

by

" R. E. Metter
J. L. Morgan
R. M. Fry
T. D. Coleman
August, 1968.

SUMMARY

Source analyses were run on 23 sidewall cores, including 9 Miocene,
10 Lakes Entrance Formation, and 4 Latrobe sawples. All were analyzed for
total organic matter, light gasoline, and intermediate hydrocarbons, and
three were also analyzed for heavy hydrocarbon yields. Feour from each
stratigraphic unit were examined for visual kerogen characteristics,

The Miocene samples are low in organic content and hydrocarbon yields,
and their kercgen is only wmoderately altered; but four were rated as possibly
poor to mediocre oil sources. The lower portion of the Lakes Entrance unit
is interpreted to be an o0il and associated gas source section on the basis
of the chemical data from this study, and two of the four Latrobe camples
are rated as oil sources. Kerogen in both of these units is only moderately
altered.

INTRODUCTION

Sidewall core samples from 23 intervals in the Perch A-1 well were
analyzed for their hydrocarbon source ratings.

At three of the intervals (2920, 3100, and 3630 feet) clusters of six
sidewall cores were shot in order to obtain enough rock material for a heavy
hydrocarbon (Cjg5+) analysis. At the other 20 intervals single cores were
collected. Although these were too small for the heavy analysis, they were
suitable for some of the tests that are used in assessing hydrocarbon source
ratings.

The samples included 9 from the Miocene, 10 from the Lakes Entrance
Formation, and 4 from the Latrobe Delta Complex. All were preserved in
standard sidewall core bottles and were still woist and fresh appearing.



. s . . 1 ;
This service work was requested in the April 3, 1968 letter, Ref. 301.0
and 323.15, by J. H. Hafenbrack.

PROCEDURE

All 23 samples were analyzed for their total organic content and yields
of light gasoline (C4-C7) and intermediate (Cg—Cla) hydrocarbon compounds.
Twelve of the samples - four from each of the three stratigraphic intervals -
were also analyzed for visual characteristics ol their kerogen,

The three samples consisting of six sidewall cores each were analyzed
for their heavy (Cygt) soluble organic matter and heavy hydrocarbons.

Sample descriptions and results of the visual kerogen analysis are
compiled in Table I. Details of the Cygt analysis are listed in Table TII.
Summaries of the various chemical analyses and interpretations of source
ratings are included in Table III.

The heavy hydrocarbon yield from the 3690-ft. sample was sufficient
to permit its use in the o0il correlation study in the Gippsland Basin.
Results of the further analysis of this extract will be included in a more
general future report on crude oils from this area.

DISCUSSION AND INTERPRETATION OF RESULTS

Miocene Samples

These samples are all fairly low in organic content and in yields of
intermediate (C8—C14) hydrocarbons. Four of the samples are rated as possible
poor to mediocre oil sources (Table III), but none are considered to repressent
good sources. '

The two heavy hydrocarbon analyses (samples at 2920 and 3100 feet) sug-
gest possibly marginal oil sources, but the intermediate hydrocarbon (Cg-Cyz)
yields of these same two samples suggest poor sources. The sample {rom 3080
feet is the only one of the Miocene suite that yielded even moderate amounts
of intermediate hydrocarbons (Table III).

Kerogen alteration (Table I) on our standard 1-5 scale is in the range

2-2+, suggesting that only a moderate amount of thermal diagenesis has
occurred.

Lakes Entrance Samples

The lower portion of this interval is rated as a source section (Table III),
Five of the bottom six samples, starting with the core from 3590 feet, are
rated as sources of oil or oil with associated gas. These gave moderate to

good yields of (Cg-Cy4) hydrocarbons, and the sample from 3690 feet also gave
a good yield of heavy hydrocarbons.



Gasoline (C4-Cy) compounds first appear in fair amounts in the 3671-ft.
sample (Table II1). This appearance is believed to indicate the depth at
which thermal maturation has progressed sufficiently to generate significant
amounts of gasoline range compounds and at which wmedium to high API gravity
oils might occur in the associated rescrvoirs. Interestingly, the kerogen
alteration values (Table I) ghow no increase in this interval. -

Latrobe Samples

.

The two samples from 3955 and 4462 feet arc rated as oil sources. The
other two are rated as poor sources (Table III). Altcration has been only
moderate (2 on the kerogen alteration rating scale).

The two rated as oil sources have high organic content and gave fairly
high yields of intermediate <C8”C14) hydrocarbons. Possibly these samples
might be representative of strata that have generated considerable amounts
of gas and distillate-range hydrocarbons.
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INTERIM REPORT ON GEOCHEMICAL ANALYSES
OF GIPPSLAND EASIN OILS

by

R. E. Metter
October, 1969

SUMMARY AND CONCLUSIONS

Results of geochemical analyses of 23 crudes and condensates from the
Gippsland Basin are summarised in Tables I-III. These data have previously
been transmitted to Esso Australia, and they are tabulated here in orcer

to provide a permanent record under a single cover.

Based on Cy-C gasoline compounds the crudes from the Perch A-1 and
Dolphin A-1 wells, together with condensate samples from the Barraccuta
A-2 and B-1 wells, form a distinct group of oils. Values for the ratio
normal pentane/iso-pentane also suggest that these oils are different firom
the other oil samples. Heavy molecular data and carbon isotope values
support this observation. That is, there appears to be a distinct group
of oils in the Perch-Dolphin-Barracouta area that can be readily distinguished
from the other oils in the basin.

The Perch-Dolphin-Barracouta grouping may not be a valid "oil family”.
These oils are depleted in benzene and toluene, which suggests that formaticn
water movements or, alternatively, secondary migration of these oils through
an aqguifer, has occurred. Thig could have altered their compositional
characteristics noted above.



EN SN BN SN N EE BN EN BN BN BN NN SN EE BN BN EE B B Em

INTRODUCTION

The purpose of this interim report is to provide a single compilation
of data on the 23 Gippsland Basin oil samples that have been analysed to
date by the Geochemistry Section at EPR. Results of various analyses and a
few comments regarding possible correlations among the oils are included.

The 23 samples discussed in this report came from 14 different wells
and include condensates as well as crude oils (Table 1). Some ware obtained
during producticn tests, but most came for F.I.T. samples.

The oils were received at various times and from different sources.
Several samples were obtained from the Production Engineering Laboratory at
EPR after they had been analysed for PVT properties. A single shipment
of a suvite of 14 oils was received from Esso Australia and described in
the August 22, 1968 letter, File 301.0, by Dan C. Edwards. Dates of
correspondence relating to these oils are listed in Table 1. Three oils-one
each from the Dolphin A-1l, Halibut A-1 and Marlin C-1 wells were obtained
irom the Production Engineering Laboratory after we learned through perscnal
conversations that they had been sent for PVT analysis (Table 1). There
was no formal correspondence regarding these latter three cils.

ANALYTICAL FPROCEDURES

All of the oil samples were analysed for their molecular composition
in the light gasoline (Cy4~Cy) range. The oils with significant fractions
of heavy (C15+) compounds were "topped" and their heavy fractions were
separated by liguid chromatography into saturates, aromatics, "NSO'g®
(nitrcgen, sulfur and oxygen-bearing compounds) and asphaltenes. The
heavy saturate and aromatic fractions were analysed by mass spectrometry
for molecular type distributions and for stable carbon isotope (C13/ci2)
values.

DISCUSSION OF RESULTS

The total suite of oil samples could only be correlated in the gasoline
range. Most of the condensates contained insufficient heavy compounds for
our routine analyses of heavy molecular types and of carbon isotope values.
In making correlations it is preferable to be able to compare several
variables in both the light and heavy hydrocarbon ranges. The different
variables do not necessarily form the same groups of oils, and a weight
of evidence based on several parameters is desirable in defining separate
oil families,

The comments made below are mainly concerned with the gasoline date.

C4-C7 Data

The Perch, Dolphin, Barracouta A-2 and Barracouta B-1 oil samples are
almost devoid of benzene and toluene (Table II). This strongly suggests



that these particular oils have been modified by formation waters, either
by movement of the oils through the aquifers or by movement of formation
waters past the oil accumulations. Benzene and toluene are the most soluble
of the liguid hydrocarbons and would be the most readily removed by solution.

The same oils that have low concentrations of benzene and toluene also
have low ratios of normal to iso-pentane (Table II). The reason for this is
not clear, but differential solubility in water is not a likely cause. The
iso-pentane is more soluble than the normal pentane. Water leaching, such
as is suggested by low benzen and toluene concentrations, would be likely
to produce higher rather than lower pentane ratios. The pentane ratios
suggest the possibility that the Perch, Dolphin, and two Barracouta condensates
may indeed represent a genetically distinct oil-family. We will investigate
this further.

Carbon Isotope (C13/cl2) values

Isotope values are listed in Table TIII and no clear definition of distinct
0il families is apparent.

Saturate fraction isotope values for the Gippsland oils show a smooth
variation ranging from ~26.6 to -28.3. The Perch and Dolphin oils have the
least negative of the wvalues, but there is no sharp break between these
values and those for other oils.

The isotope values for the aromatic fractions are about the same for
all oils except those from Marlin. All four of the Marlin samples have

distinctly more negative wvalues than others.

Heavy (Cjyg4) Molecular Data

Briefly, the data suggested that the Perch and Delphin oils are similar
and are relatively rich in isoprenoid compounds, and they are distinctive
from the other oils that were analysed.

Possible groupings based on the heavier fractions will be investigated
further and discussed in more detail after we complete the analysis of
additional cil samples.
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TABLE T

Condensate Samples Analyzed Throovgh April, 1969

EPR
Sample !
Well Depth No. Remarks
3516-3738
Barrvacouta A-2 §3757-3762} 55311 Condeasate
3768-3790
Barvacouta A-3 4616 55154 62° AP1, GOR = 50 cu [t/bbl, res temp 166°F
Rarracouta B-1 55312 Test 1-Cg-q condensate
Dolphin A-1 4027 55317 F.I.T.-7
v * ? 54335  PVI sample
Flounder A-1 8395 55318 F.1.7T.-1
Ralibut A-1 ? 54233 PVT sample ' -
Kingfish A-1 7585-7593 54053 48-49° APY, COR = 137 cu ft/bbl
Kinpfish C-1 7600 55313 F.1.T.-2
Harliv A-1l 45312-4552 33305 Zone &4; scp. pressure 660-700 psi; condensate
5069-5077 55300 Zone 3; " " 800-810 psi; condensate
7406-7466 c
7314_7575} 55307 Sep. pressure 980 psi
5122-5137 52191 51-53° API, GOR = 907 cu ft/bb}; Zone 2
51207 54035 51°AP1, res temp 180°F, pour point 5°F o
.
Marlin B-1 5096+ 5107 553083 Sep. pressure 600-700
Marlin C-1 5105-5151 55309 Zone 2; scp. pressure 430 psi; condencate
5030-3045 55310 Zone 1; " n 500 psi; condensate
5120 54036 $2° API, PVT sample, pour point 59°F
Pexch A-1 3740 55316 _ F.1.T.-2, main chamber
Snapper A-1 4558 55152-F  45°API, GOR = 810 cu ft/bbl, res temp 163°F,
pour point 67°F
Tuna A-1 6409 55314 F.1.T.-6
6494 55315 F.ILT.-1
6508 55153 40°AP1; GOR = GO0 cu ft/bbl, res temp 201°F,

«pour point 74°F .

Cl5+ Fraction

Analyzed

c, -

47"

Reservoir Unite (Table 111} Anriyecd
. i y
N, goniatus ' X
i
M. diversus X
N. goniatus X,
K. goniatus X ¥
" " x X
L. balmei X X
L. balmei X X
M. diversus X X
M. diversus X ¥
M. goniatues X
M. diversus X
L. balmei X b4
M. civersus X X
M. diversus X X
N. gonictus X
M. arw\c»)‘a( .
M.-<diversus X
W X
"o X X
af ar -
-Mu——d;:\\lorsus X X
M. Jiversus X X
L. balmei X X
" " . x x
Ue-Gratacoous X R
nwoN



TALLE LL

Light Gasoline Data (G, -C, Mydvocarbons), Gippsland Basin 0i1s

% C,-C,

TR VP O
Sample in Totol fi;fiy&_if_ﬁﬂmgz fmqﬁ
Well Depth Mo, Sample  Renzene Toluene Gy
Barracouta A-2 3516-3790 55311 -  22.6 .0 .03 11
Barracouta A-3 7 55154 35.60 .0 .18 1.42
Barracouta B-1 ? 55312 24.9 .0 .0 .03
Dolphin A-1 4027 55317 15.0 0 0 .31
" " ? 54335 14.9 .0 .0 48
Flounder A-1 8345 55318 15.7 76 blsl 1.12
Halibut A-1 7 54233 11.3 .02 2.09 1.04
Kingfish A-1 7585-7593 54053 17.1 .0 1.067 1.16
Kingfish C-1 70600 55313 17.5 .02 1.36 1.0¢9
Marlin A-1 4532+4552 55305 21.7 0 2.65 -
" " 5068+5077 55300 25.5 .08 3.20 -
" " 74G6~7574 55307 18.3 05 1.31 1.12
" " 5122-5137 52101 20.7 .97 3.55 1.27
" " " 51207 54035 14.7 .98 7.00 1.41
Marlin B-1 5096-5107 55308 ° 48 .0 .07 4 .50 2.17
Marlin C-1 5108-51 55309 67.3 21 1.13 1.18
" " . 5030-45 55310 29.4 .27 1.05 1.09
" " 5120 54036 20.0 .38 2.25 1.1¢6
Perch A-1 3740 55316 10.2 .0 .0 .04
Snapper A-1 4568 55152-B 12.1 .08 17 1.20
Tuna A-1 6409 . 55314 6.9 4,53 21.09 1.41
6494 55315 8.5 4,62 18.88 1.32
66087 55153 1.7 4,95 23.62 .1.56

Tt

e e
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GEOCHEMICAL ANALYSES OF SAMPLES FROM HAPUKU-1
GIPPSLAND BASIN, AUSTRALIA

by

R. E. Metter
February, 1976

SUMMARY AND CONCLUSIONS

Canned cuttings from the interval 8500 ft - 11,974 ft were routinely
analysed for hydrocarbon sourcz characteristicse. In additicn; an oil
sample from 9258 ft was analysed and compared to extracts of cuttings
from three different depths in an attempt to delineate possible sources
of the oil.

The analytical data suggest the following:

A. Source Patterns:

Approximate
Interval Age Source Indigenous Hydrocarbons
{(ft) {(by Partridge) Maturity Richness Expected if Reservolred
8,500- 2,182 Miocene Imnature Poor Lean
9,182- 9,400 Paleoc.-E.Olig. Immature Pooxr Lean
9,400~ 9,800 U. Cret. Transitional Poor Lean
9,800~-10, 3007 U. Cret. Transitional Fair Minor Gas & Liquids
10,3007?-11,974 U. Cret Mature Good to Rich Gas, Liquids

The data leading to these interpretations are listed in Tables I
through VII and are summarised in Fig. 1.

B. Source of Hapuku 0il

1. The oil recovered in F.I.T.-6 (9258 ft) resembles oils previously
analysed from Mackerel, Kingfish, Flounder, and some of the Cretaceous
zones at Tuna. These oils were earlier interpreted to be sourced primarily
from Cretaceous and Paleocene strata.
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2. Gasolines in the Hapuku oil correlate with gasolines from 95600
ft, 10,000 ft, 11,200 ft, and possibly from other samples in the rich
Cretaceous interval, and we assume their principal source is this rich
Cretaceous.

3. The heavier compounds (C154) in the oil do not resemble the rock
extracts that we analysed, and we have not chemically identified their
source. However, the rich Cretaceous interval below 10,500 ft appears
rich enough and mature enough to have been the source, despite the
chemical differences. Perhaps the large guatities of gas and gasolines
generated in this section have preferentially extracted certain compound
types from the source beds and carried them along to the reserveir. This
could explain the highly paraffinic nature of the oil and its lack of
sulfur-bearing compounds.

Alternatively, the heavies might have originated in beds older than
any of those touched by the well or from zones that were drilled but not
analysed. 1In either case, we assume the principal source lies below
10,500 ft in the Hapuku-l well.

PROCEDURES

1. Canned cuttings samples were analysed routinely for hydrocarbon
source characteristics as follows:

Compositions and concentrations of hydrocarbon gases in the air
spaces above the cuttings in the sample cans were determined by
gas chromatography. Similar data were obtained on gases re-
leased from a standard mixture of cuttings and tap water after
two minutes of agitation in a Waring blender. Combined results
on the air space gas plus the cuttings gas were calculated for
each sample. The data were plotted graphically to show vertical
variations of total gas (Cy1-C4) and wet gas (Co-C4), and a
graphical plot was also made of the percent wet gas in total gas
(Fig. 1). Detailed results of these analyses are listed in
Table I.

Chips of uniform lithologies were picked by hand from the heter-
ogenecus mixtures of chips in 20 of the original canned samples.
These are described in Table II. Our standard analytical pro-
cedures were used for determining C4~Cy light gasoline contents
and total organic contents of the "picked" chips. These results
are tabulated in Tables II and III and they are plotted graph-
ically in Fig. 1. Visual kerogen characteristics of 17 of the
"picked" samples were also determined (Table II and Fig. 1).

As is always the case when dealing with cuttings, cavings were
probably "picked" in some instances when we selected uniform
lithologies for analytical determinations. We tried to minimise



this. Lithologies are listed in Table II, and a geologist
familiar with the section can possibly distinguished and eliminate
thogse samples comprised of cavings.

2. Esso Australia submitted 25 kerogen slides prepared from side-
wall cores and standard cores. These were routinely examined
and the visual kercgen characteristics were described (Table IV).

3. Organic extracts were obtained from four cuttings samples by
use of organic solvents. Three of the extracts were analysed by
liguid chromatography, but the fourth was too small for analysis
(Table V). Thw F.I.T. 0il sample's heavy fraction was also
analysed in the same way. Gas chromatograms were run on the
heavy saturate fractions of the three extracts and the oil
(Figs. 2 ~ 5).

4, The heavy saturate and the heavy arowatic fractions of the oil
and the rock extracts were each an.lysed by mass spectrometry
to give the carbon isotope values (per mil deviation from
Peedee belemnite) and compositions of various molecular types
of compounds (Table VI and Fig. 6).

5. The gasoline fraction of the oil was analysed by gas chroma-
tography (Talles VII and II1).

DISCUSSION

The profiles show in Fig. 1 strongly indicate that the Cretaceous
section starting at akout 10,500 ft is a rich, mature source of hydro-
carbon gas and liguids. Some of this zone yielded gas that was pre-
dominantly methane, although shallower intervals produced samples that
yvielded gas that was up to 75 percent "wet"., This reversal in percent
Co-C4 starting at 10,500 ft might be an indication of a gas-prone interval,
but the very high gasoline yields from these same samples indicate that
condensate and oil have also been generated by this section. The high
content of heavy (C315+) hydrocarbonus supports this latter interpretation.

Visual-kerogen prepared from the cuttings samples showed some minoxr
differences from kerogen prepared from the gidewall cores. The alteration
values were comparable (Table II vs Table IV) but the "cuttings kerogen"
data suggest an "oilier" section than does the kerogen data from the cores.
The kerogen profile in Fig. 1 includes only the cuttings data.

The composition of the o0il is characterised by gasoline data (Tables
IIT and VII), by heavy hydrocarbon data (Table VI and Fig. 2), and by
carbon isotope data (Table VI). The rock extract compositions are also
characterised by the same parameters (Tables III and VI, and Figs. 3-6).
The gasolines in the oil resemble those in the cuttings from 9600 ft, from
10,000 ft, from 11,200 ft, and possibly from some of the other depths.



However, the heavy fractions of the o0il do not match those of the three
rock extracts that were analysed. Figs. 2-5 and Fig. 6 show these
differences quite well.

The correlation data mentioned above suggest that the lighter
compounds in the Hapuku oil came from the rich Cretaceous zone, but they
do not identify the source beds of the heavy compounds. At least two
possibilities are suggested:

1. The heavy compounds came from still deeper strata not reached
by the well.

2. Migration of large amounts of gas and gasolines from the
Cretaceous has fractionated the heavier hydrocarbous, prefer-
entially extracting the more paraffinic and sulfur-free types.
Thus, the migrated heaves would not necessarily resemble the
heavies left behind.

In either case, the Hapuku o0il had source strata similar to those
which sourced oils in the nearby fields.
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- TABLE ITI
l TOTAL ORGANIC MATTER AND LIGHT GASOLINE VALUES (C ,~C7) TOR "PICKED" CUTTINGS
(Analyses by R. Dudley, N. Bocher, H. M. Fry)
l‘ Total Total
Depth EPR Organic C,-C, Correlation Ratios
O (fR) No. Unit Matter (%) (ppm c,/¢, A/v, ¢ /v,
l 8,600 66321-A M.-L. Miocene .10 3.1 2.20  8.91 11.98
8,800 66321-C L .10 1.7 97 7.45 8,39
l 8,900 66321-D B .21 1.8 76 7.48  8.30
9,100 66321-F E. Miocene .07 2.3 .79 9.20 9.33
I 9,400 66321-H Late Cret. " .26 3.6 2,70 5,97 5.88
' 9,600 66321-J " .35 7.9 3.12  7.77 11.16
9,800 66321-L " .27 3.3 2.15 8.93 13.69
l 9_,900 66321-N " .92 9.1 2,01 8.03 9.65
10,000 66321-0 " .72 12.9 3.48 11.77 16.08
l 10,300 66321-Q " ] .76 35.5 3.93 4,80 11.03
10,500 66321-8 " .56 14,1 3.75  7.21 18,54
l 10,600 66321-T " 60.6 50.1 2.34  9.22  31.89
10,800 66322-B " 3.1 588. 17.78  9.11 138.97
I 11,000 66322-D " 3.5 247. 3.15 13.80  36.22
11,200 66322-F " 12.3 567. 3.36 8.38 21.27
l 11,400 66322-H " } 5.7 1065.° 4.48 42,86 97.25
l 11,600 66322-J " 1.5 207. 4,76 13.79 36.27
11,700 66322-L " 5.2 631. 4,86 16.99 47.87
' 11,900 66322—-ﬁ " | 1.5 110. 2.80 11.33 22.96
11,974 66322-N " 4.8 ilZ. 2.65 11.86. 26.49
1
9258 66573 0il F.I.T.-6 20.3% of 3.40 8.45 13.06
. total
I crude
|
1




TABLE III-A

l

Light Gasoline Compounds Determined by Gas Chromatography

Pentane

dexane

Heptane

Iso-Pentane
2-Methylpentane
3-Methylpentane
2,3-Dimethylbutane
2,2-Dimethylbutane
3-Methylhexane
2-Methylhexane + 1,1-Dimethylcyclopentane
2,3-Dimethylpentane
2,4-Dimethylpentane

-_—
QWSG9

—t ol ed
W N —
c o .

2,2-Dimethylpentane
14. 2,2,3-Trimethylbutane
15. 2,2,4-Trimethylpentane
16. Cyclopentane
17. Methylcyclopentane
18. 1-c-3-Dimethylcyclopentane
19. 1-t-3-Dimethylcyclopentane

20. 1-c-2-Dimethylcyclopentane

21. 1-t-2-Dimethylcyclopentane + 3-Ethylpentane*
. Cyclohexane + 3,2-Dimethylpentane*

23. Methylcyclohexane

24. Benzene

25. Toluene

N S N BN BN BN ES S AN By Om e BN e an ah Ew Em am W
N
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TABLE 1V

VISUAL KEROGEN CHARACTERISTICS FROM CORES
(Slides prepared by Esso Australia; described by J. L. Morgan)

Depth Core EPR Kerogen Types of Kerogen (% of Total)
(ft) No. No. Alteration Algal? Algal Amorphous Herbaceous Woody Coaly
9,182 25 66312-A 2+ - - 20 trace 50 20
9,209 22 66312-B 2+ - 30 20 - 4 10
9,221 20  66312-C 2+ - 20 - - 60 20
9,236 18  66312-D 24+ - 40 10 - 40 10
9,250 1% 66313-A 2+ - - - trace 50 40
9,265 1% 66313-B 2+ - - - " trace 50 40
9,329 3% 66313-C 2+ - - - trace 50 50
9,346 3% 66313-D 2+ - - - trace 50 49
9,700 10  66312-E 3~ - - - - 40 60
9,750 9  66312-F 3- - - - - 50 50
9,875 7 66312-G 2+ 10 - - 10 40 40
10,022 3 66312-H 2+ 30 - - 10 30 30
10,068 1 66312-I 2+ - - - trace 50 50
10,200 119  66312-J 2+ - - - trace 50 40
10,385 116  66312-K 2- - - - 10 50 40
10,450 115  66312-L 2+ - - BT 10 50 40
10,643 112 66312-M 2 - - - 20 60 20
10,766 110 66312~-N 2+ - - - trace 70 20
11,033 106  66312-0 2- - - - 40 40 20
11,100 105 66312-P 2+ - - - 10 50 40
11,334 102  66312-Q C2- - - - 10 60 30
11,400 101  66312-R 2+ - - - trace 50 40
11,643 97  66312-5 2+ - - - - 50 50
11,743 95  66312-T 2 - - - trace 60 30

11,930 91 66312-U 2~ - - - 40 40 20

* -~ Standard Core; others were sidewall cores

) . » 1



TABLE V

HEAVY (C ) SOLUBLE ORGANIC MATTER, HAPUKU-~1 CANNED CUTTINGS

(Analysis by ¥. Byrd)

15+

Depth (ft) 10,000 10,700 11,100 11,700
EPR No. 66321~N 66322~A 66322-E 66322~K

Total Organic Matter (%) 45 8.45 20.35 3.50

Soluble Organic Matter (ppm) 101 221 4658 921

Composition of Soluble 0.M. (%)

Saturates
Aromatics

NSO's

Noneluted NSO's
Asphaltenes

3.9 14.5
3.7 25.7
7.5 10.8
1.3
3.5

= N

% ¥ o ¥ %
RSO OW;
NN SO W

49.0

W

Hydrocarbons

bl

580 1753 371
Z of T.0.M. * .69 .86 1.06

ppm of rock

gray clay- dk. gray samplie sample, but
stone and shale, >60% quartz
shale quartz grains,

trace of coal

Interpretation Poor Source Rich Source Rich Source Good Source
gas and gas and gas & liquids
condensate . liquids

* Too little S.0.M. for analysis

l Lithology Lt. olive Mixture of Like 10,700' Like 10,700’



TABLE VI
l MASS SPECTROMETRIC ANALYSES OF HEAVY (Cl")+> FRACTIONS
OF OIL AND THREE ROCK EXTRACT SAMPLES
l (Analyses by J. N. Mercer, S. R. Tillotson, D. C. Wray)
. Sample 0il Cttgs. ' cttgs. Cttgs.
' Depth (ft) 9258 10,700 11,100 11,700
) EPR No. 66573 66322-A  66322-E  66322-K
l Unit . L. balmei U. Cret. VY. Cret. U. Cret.
Gross Composition-%
' Saturates 68.8 5.3 13.9 14.5
Aromatics 14.6 20.9 23.7 25.7
’ Eluted NSO's 6.1 10.4 7.5 1G6.8
' Nonéluted NSO's 8.7 4,7 1.3 -
Asphaltenes 1.8 58.7 53.5 49.0
l Saturate Molecule Types-%
Paraffins 88.8 39.3 59.1 61.5
1-Ring Naphthenes 3.1 0.0 4.9 0.6
- " " 3.4 8.4 2.6 5.2
l 3- " " 2.0 20.8 11.5 12.1
4- " " 1.6 13.8 8.9 9.3
5- " Y 1.1 7.7 4.2 4.5
' 6- " ' 0.0 10.0 8.8 6.9
Aromatic Molecular Types-%
Benzenes (B) 10.8 2.8 3.1 2.9
l Indanes (I) 5.1 5.2 5.4 4.6
Indenes (IE) 10.1 8.1 8.2 6.9
Naphthalenes (N) 6.1 3.2 5.5 3.1
Tetrahydrophenanthrenes (T)  13.2 15.0 13.9 11.8
Dihydrophenanthrenes (D) 29,7 19.4 18.9 18.4
Phenanthrenes (P) 14.5 23.0 14.0 17.5
_ Pyrenes (PY) 10.5 0.6 4.4 11.0
Chrysenes (C) 0.0 7.9 7.2 8.4
Benzothiophenes (BT) 0.0 1.9 3.0 1,7
Dibenzothiophenes (DB) 0.0 12.9 13.9 10.3
Thiophenophenanthrenes (TP) 0.0 0.0 2.6 3.4
l 4-Ring Naphthenes .
. 20 Carbon Atoms 13.5 22.7 16.7 13.8
' 21 " " 9.0 7.6 6.7 7.5
22 " " 8.1 6.1 5.6 6.2
23 " " 8.1 5.9 5.4 5.8
24 " " 8.1 5.5 5.1 5.8
l 25 " " 8.1 4.8 4.9 5.3
26 " " 7.2 4.5 4.9 5.1
27 " " 7.2 5.5 5.8 6.0
) 28 " " 7.2 7.5 8.5 8.7
29 " ' 6.3 14.8 15.0 15.8
30 " " 6.3 6.2 8.7 8.2
- 31 " " 5.4 4.8 6.9 6.4
l 32 0" " 5.4 4.0 5.8 5.5
Carbon Isotope Values (%, from PDB)
Saturates -27.1 -28.5 -28.8 -28.5
Aromatics -25.4 ~27.5 -27.2 -27.2
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GROCHIMICAL ANALYSES OF CUTTINGS
FROM BULLSEYE-1, GIPPSLAND BASIN, AUSTRALIA

‘ : by

R. B. Metter
June, 1976

INTRODUCTION

Three samples of dry cuttings from the interval 6800 fi to 6990 ft
in the Bullseye-1l well were analysed for various hydrocarbon source
characteristics. The data are to be used by Esso Australia in dssessing
the potential of the samples as a source for. some Gippsland oils. The
results are listed in Tables I ~ II and in Figs. 1 - 6.

The section from approximately 6720 ft to 7020 ft in this well is
a shaly interval at the top of the N.aspcrus zone. FEsso Australia suggested
that the sampled interval represents a marine wedge that previously had
not been studied in the Gippsland Basin.

PROCEDURES

The three samples were analysed for total organic matter and
visual kerogen characteristics (Table I). The samples were then routinely
extracted by a Soxhlet procedure at GeoChem Lahoratories (Table IT}.
The heavy (C1q>) saturate and aromatic fractions of the extract were
analysed separately by mass spectrometry for carhon isotope values and
for molecular types (Table III). Gas chromatograms were run on the
heavy saturate fractions (Figs. 1 - 3) and on the whole extracts (Figs.
4 - 6).

DISCUSSION

The analytical data are worrisome in that they strongly suggest
contamination with diesel o0il. The gas chromatograms (Figs. 1 ~ 3 and
4 - 6) show that the paraffinic and other saturate compounds peak at about
C-18 and are about gone by C-23. Rock extracts generally show the
presence of appreciable amounts of saturate compounds through the C-20's
and beyond C-30. '

The carbon isotope values of the three cuttings extracts are comparable
to values for two cils from Marlin A-1 (5122°' and 7406'}) and one from
Bream-2 (8156'). (See Ref 1). These three oil samples have arcmatic
fractions with isotope values averaging about -27.0 whereas most of the
oils from Gippsland Basin have aromatic fraction isotope values in the
range -25 to -26. '

2/....
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One might arque from isotope data alonc that the cuttings from Bullseye
represent the source of the two Marlin oils cited above. llowever, the
heavy molecular compositions and the saturate chromatographic patterns
of the cuttings and the o0ils do not support the hypothesis.

The samples were washed thoroughly, but considerable amounts of mud
still adhered to the chips that were analysed. 1If any oil was added to
the mud at the wellsite it could have produced the chemical patterns we
see. On the other hand, if no o0il was present in the mud, these cuttings
might indeed represent the source of the Marlin oil. This would be contrary
to previous conclusions that the main source interval of Gippsland Basin
0ils has been the Cretaceous - Paleocene section.

RELATED REPORTS

Ref 1 "Comparison of Oils from Marlin and Kingfish Fields, Australia,
with Various Rock Extracts from Marlin Wells" by R. E. Metter et al,
October 1967.
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TABLE ITI Mass Spectrometric Data on Heavy (Cl”+)
Fractions of Cuttings Extracts 2

(Analysea by S. R. Tillotson and D. C. Wray)

Depth (ft) 6800~10 6840-50 6980-90
EPR No. N 66782~A 66782-B 66782~C

Carbon Isotope Values (0/00 from PDB)

Saturates _ ~26.9 ~27.3 -27.5
Aromatics . -26.6 -27.1 ~27.1
Saturate Molecular Types (%)
Paraffins 53.5 25.5 49.6
1-Ring Naphthenes 22.4 36.8 22.6
2~ " " 8.9 12.1 9.9
3- " " 5.2 9.7 8.0
4- " 3.4 6.1 4,3
5~ " " 1.4 3.6 2.3
6~ " 5.1 6.2 3.3
Heavy Aromatic Molecular Types (%)
Benzenes 12.6 11.6 13.6
Indanes 4,5 7.0 5.2
Indenes g.9 13.9 11.6
Naphthalenes 6.3 7.3 10.4
Tetrahydrophenanthrenes 20.0 17.3 20.9
Dihydrophenanthrenes 22.9 17.7 22.8
Phenanthrenes 11.7 6.6 4.2
Pyrenes 0.0 0.0 0.0
Chrysenes L 2.2 5.7 0.1
Benzothiophenes 0.5 - 0.9 0.1
DPibenzothiophenes 10.4 1i.9 11.2
Thiophenophenanthrenes 0.0 0.0 0.0
Four~Ring Naphthenes (Normalized) ' ’
C-20 16.2 17.7 i8.5
c-21 11.9 '13.0 10.7
Cc-22 11.0 i1.3 9.8
c-23 10.7 11.6 8.8
Cc-24 8.9 9.7 7.8
C-25 7.6 8.0 6.8
C-26 6.1 6.4 6.3
c-27 7.0 6.1 6.3
C-28 5.8 5.0 5.9
c-29 5.5 4.2 5.9
c-30 4.0 3.1 4.9
Cc-31 2.8 2.1 4.4
C-32 2.4 1.9 3.9

e et S
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LEsso PRODUCTION RESEARCH GOMPANY ,
PosTt Orrice Box 2100 X

‘/

g@ . Houston, TExAs 77001

= N
4 C I

December 18, 1970

ATHGRAINC GEOLOGY DIVISION ’

» WARD MeFARLAN, JR., Manadene

AIR MAIL
E Mr. C. R. Sitter
I Esso Standard 0il (Australia) Ltd.

Pox WOWT, G. P. 0.
¥ Sydney, N.S.W. 2001, Australia
I . A Attention Mr. M. W. Leighton {
% Dear Sir:
iﬁ

0il from Olirocenz "Greensand," Takes Bntronce Area (0611)

We have completed our geochemical annlysis of an oil sarple that you
submitted from the 0lirocene "groensand" cncountered at 1050-100% et din
- the Government Borehole No. 8, Parish of Colauhon. The analysis of Lhis oil

vas requested in your lebter of November &, 1070, by A. C. Pierce.
£ Four "greensand" core samples from the Gippsiland Pasin were also ro-
7] ceived for source rock analyses, and these results were sent te you in our
I letter of December 11.

&2 The "greensand" oil appears to be an altored equivalent of
I ! Strzeleckl oil from the Flathead-1 well. It also resembles in some
: an oil sample from US81 feel in the Tuna-l well. The daba upon whi
- conclusicons are based are summarized in the attached Tablos I and
Figures 1-b4. The "ercensand” sample does nof centain cnouch Lic
for analysis, and therefore the data all pertain to the neavy (C
of the oils.

=

espacls

these

-]
~

Scme of the pertinent points that were considered in interpreting the
data were as follows:

(1). The heavy aromatic fractions of all three oils are similar in
their molecular compositions (Table I and Fpeure 1-C) and in their carbon

isotope wvalues (Toble I).

(2).  The valberns of mass speclromebric peak heiphls Tor the b-ring
naphthenes are similar in all three oils (igure 1-5 and Table I1).

o (3). * The patterns of saturate molccular compositions are similar in
all three oils if only the Aistribubtions for the 2-ring through G-ring
naphthenes are concidered (Table T and Figure 1-A).  ilowever, Lhe "greensand
0il is notably depleted in paraf{Tins and l-rine naphithences with respect to
the other two oils. We beliecve this depletion is a resullt of bacterial
degradation and groundwaler "flushing."
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Mr. C. R. Sitter/Mr. M. W. ILeighton -2- Decoember 18, 1970

(h). 1he satnrate fraction of Lhe "preensand™ oil has o onrbon isolope
value of -26.0. ‘the values for the Flathead and Tunn somples are -27.1 and
-27.3, respectively, vhich arce signiCicantly diffevent, from -26.0. We belicve
the less nepabtive value is due to Lhe low parafllin content of the "greengand"

0il. Paraffins generally have more negative values than naphthenes, and the

"ereensand' saturate fraction conlains only 1.2% paraffins (Table I; Fipure 1-A).

(5). The heavy saturate fraclions of the oils were analysed by pas
chromatography and copies of the chromatoprams are included as Figures 2-~h.
The sharp peaks are mainly produced by paraffins, and these are mostly absent
along the "greensand" curve (Figure 2). The "background" areas bencath the
peaks are mainly produced by’ naphthenes. The naphthenic porbions of the
chromateograms in Firures 2 and 3 arce quitc similar in shape, sugeestineg a
possible correlation between the Flathead and "smrecensand” oils, with the
“"oreensand" oil beins more altered. The Tuna oil (Figure 4) dirfers Trom the
other two by this analysis.

We are siill analy=zing the heavy hydrocarbon extracts from the Tuna-~1
and Cod-1 "greensanl” core samples thatl were discusced in our Decombor 11
letter on source characteristics. As socn as the analyses are completed, we
will compare the rock extracts with the oils and send you the resulils.
I you have any questions regarding these data please let us know.
Yours truly,
E. McFarlan, Jr.
2 %’) ,B‘, 7
C YA NN e
By C. B. Koons

R. T. Metter:et

Attachments
c.c. Mr. W. R. Eekelminn (with atiachments) ‘

tir. ¥. G. Paugh  (without sttachments)




3 ] e -

o .

39.2 ‘ |

i
" (4]
: gt
=] gL f .
° g; "Greensand" 2
Pt <t
.3 s “Greensand”
5 L= -
o« . o _
Flathead Flatheod
1.6
Tuno:_i/\
] i 1 . o PN 00
Paraffins 1 Ring 2R 3R 4R 5R 6R 20 25 30
\ J Carbon No.
Nophthenes B. 4-RING NAPHTHENES.
A. SATURATE FRACTION.
30
3?_0»
2 | Tuno-l, 458
2 7M. div. .
. \ A Flotheod, 1607
2 . £ Sirz.
(&4
o
© 0 ,—\\ .
| . . g
~~~~~ e / s
- VA
//\a\Govt. Borehole
No. 8, 1050'
"Grcenscnd"
0 i | ! i 1 ’ .,
B IND INDE N THP DHP PHEN PYR CHRY BTP DBTP TPFP

C. AROMATIC FRACTION (See Table I)

FIG. | - GEOCHEMICAL PATTERNS, HEAVY (Ci5+) FRACTIONS OF OILS.

- ————— s .- [ - - e e . v v . [ e . J—



SN W T ST A AT N N . - -

”
i

|

¥

o —

FIG., 2 - HEAVY SATURATE FRACTION,
OIL FROM GOVI'. BOREHOLE NO. 8
"GREENSAND", 1050




. R | X

S K

- : 3

s = X . :

TR : M
i

e
- .I\.'r\’—”..I.Lii
e e e 1 O
hsipnditr T )
<
S
|, eI
B
||.||lltl.\:nl:v
\l!\..l.!s\l”\lll!'.\u.c
hay
e
R ——
——mTI
==

OIL FROM FLATHEAD-1

STRZELECKI, 1607

FIG. 3 - HEAVY SATURATE FRACTION,

‘
H
H

| | I
oo SR R O R O < O . O O - 2 O e O R R %‘ \ o |

i
H
§
H




ITON,

)'C\b
)
n

FRAC
ot
i
il
i
i
i
|
)
/

~ OIL FROM TUNA-L
" M. DIV., Ls81'

\

I

“
'
“}

R‘|5'(t\vx (
f
¥

A —

\
o1
i
A

<

~

WA RNAEASAY

FIG. 4 - HEAVY SATURATI

“

.
N P g ,J‘!-NMNL.

(Egmg Eomg lams Comm NN oM Upme COES CONN COEN MEN CSEG NS MY NS Ay g e B



I N aE s e s
Gl

. TABIE T

MOLECUTAR AND ISQTOPIC COMPOSITIONS OF HEAVY (Cl5+)
"COMPOUNDS IN THREE GIPPSLAND PASIN OILS

t

Govt.Borehole
Well No. 8 Flathead-1 ~ Tuna-1
Depth (feet) : _ 1050-94* 1607-60° 4581
Reservoir "Greensand" Strzelecki M.Div.
EPR Sample No. 56566 55881 5567k
Gross Composition (%) |
Saturates 32.1 Lo.L 39.7
Aromatics 38.L 34.8 31.5
Eluted 1SO's 9.7 7.0 T.2
Noneluted NSO's 15.1 6.4 17.3
Asphaltenes 4.6 2.3 4.3
Hydrocarbon Composition (%)
Paraffins 0.5 1.6 .
Naphthenes 45.0 .o 37.3
Arcmatics 5h.5 43.3 2
Carbon Isohope Values
Saturates -26.0 -27.1 -27.3
Aromatics -25.2 -25.5 -25.8
Heavy Saturate Molecular Tyves (4)
Paraffins 1.2 25.0 33.C
1-Ring Xaphthenes 19.6 23.7 2h.6
2-Ring Naphthenes 29.8 17.1 15.5
3-Ring Naphthenes 22.5 13.2 12.0
L-Ring Maphthenes 18.6 13.1 10.3
5-Ring Kaphtlenes 6.0 5.3 3.8
6~Ring MNaphthenes 2.2 2.5 0.8
Heavy Arcmatic ltolecular Tyves (%) .
Benzenes (B) 9.1 12.1 18.0
Indanes (IND) 8.3 9.5 8.5
Indenes (IIDE) 21.2 16.0 12.h
Naphthalenes (1) h.6 4.8 5.3
Tetrahydrophenanihrenes (THP) 10.1 4.0 15.9
Dihydrophenanthrenes (DHP) 25.2 23.9 .23.9
Phenanthrenes (PHEL) 7.8 7.2 8.3
Pyrenes (PYR) 3.9 0.5 0.0
Chrysenes (CHRY) .6 .6 1.9
Benzothiophenes (BIP) 0.0 0.0 0.8
Dibenzothiophenes (DBTP) 3.9 7.2 5.1
Thiophenophenanthrenes {(TPP) 1.2 0.2 0.0
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20
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TABLE IT

MASS SPRCTROMITRIC DATA ON N~RTNG NAPHTHENES

IN THRER GIPPSLAND PASTIH OILS
(Relative peak heights normalized)

Govl.Porehold
Vell No. &

Depth (feet) 1050-0k !

PR Sample No. 56566

39.2
1k
10.h
7.3
5.8
h.1
3.0
3.3
2.8
h.1
2.8
1.8

1.0

I"lathead-1 Tuna- 1
1607-60" 4581
55881 | 55677k
27.8 37.2
12.9 1.6
104 10.6
8.8 8.6
(.0 6.3
5.6 L.6
b5 3.3
b7 3.3
b.5 3.3
6.3 6.0
3.6 2.3
2.3 0.0
1.6 0.0
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_ q[ oil and pas.  The question arises as Lo whether Cthese are indigrenous or mi-

Lsso Propuction RuEsiEarcCi COMPANY
PosT Orrice Box 2180

HotisToNn, TEXAS 77001

December 11, 1970

Srrariarariae GrolLoay DivisioN
EDWARD McFARLAN. JR., MavicGrR

ATR MAIL

Mr. C. R. Sitter

Esso Standard 0il (Australia) Ltd.

Pox hO4T, G. P. O.

Sydney, N.S.W. 2001, Ausiralia
Attention Mr. M. W. Leighton

Dear Sir:

Gippslund Poasin "Greensand' Dource Aml*,:os (0011)

We have compleled our hydrozarbon source analyces of the [our Olijoesrn

o
"greensand" samples described in your Hovember €, 1070 lotlor by . N. Manhafo.
The resulls are given in the attached Tables I-JIT and are summarized as follows:
vell Depth Rating Remarks
Wahoo-1 ot Poor source Immature; loan in orgnniec conbent
Groper-1 30581 Pcor source Ihwn in or:nniec Cﬁlévlt
Tuna-1 4300 0il and ras My include migrated hydrocarvons
sourca(?)
Cod~1 6251 Poor source Adcquate oreanic matter; low in
hydrocarboens

The Wahco sample had an dinmature kerocen anlteration rating off 1+, ceontainzi
a low 0.23 percent organic matter, and yiclded heavy hydrocarbons in amounts tco
small to be analyzed. ’

The Groper sample was very lean both in organic matler and in hydrocarbtons.

i

s The Tuna samp]n is tentatively rated e an oil and ¢as scurce . on the basis.
P {F fair amounts ol orrunic mabler, 152 ppin heavy hydroearbons, and dobocolab

llx(vl'rnf of Lhe Mall ranee of racoline cowpowels. The gmooline ralio values are

¢ ())l“ istent. wilh Lhone of rocks Prom obher arcas Lhall are congidered Lo bhe cources

.ﬂ_,“rmfbd hydrocarbons.  We will consider this problem turther, and i1 we have any

d

additional thoughls or evidence on the matler, we will let you know.

The Cod somple conlained o I'nir contenl of organde maller, bub the hydro-
carbon content was Loo low for il Lo be rated as an oil source.



Mr. C. R. Sitter/Mr. M. W. Leighton -2- December 11, 1970

We are currently analyzing the oil from the "greensand" in the onshere
Government Borchole No. 8 and will transmit the resulls as soon as they ave
railable.  This oil did not contain measurable wunounts ol gasoline compounds,

8o its characterization will be based on heavy compounds.

Very truly yours,
¥. Mclarlan, .Jr.
e
BIVAY CCr LD
By C. B. Koons
R. E. Metter/et
Attachments

c.c. Mr. W. R. Eckelmann (with enclosures)

Mr. E. G. Baugh (without enclosures)
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TABIE IIT

HEAVY (Cyn+) ANALYSIS OF ORGANIC LXTRACTS
(Analysis by H. T. Conary)

T hu——

Well: . Wohoo-1 Gropar-1 Tuna-1

Depth (feet): ~ 1,hko 3,058 4,306

Total Orsanic Matter (7)) .23 .07 1.02

Soluble Orgnnic MHabtoer (onom) - - hao.

Comnosition of Soluble
Organic Mablter

Saturates _ - - 17.1
Aromatics - - 13.6
NGO's - - 20.0
Foneluted ISQ's - - 7.5
Asphaltenes - - bi.8
Heavy iydrocarbens {ppnm) - - 152.
iiydrocarbons as 7 of T.0.M. - - 1.50
Sulfur in Dxbract (7) -
Sulfur inr Bxtract (¥ - - 22.
Source Rating Poor Poor 0il & Gas
(?)
?)




