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SUMMARY OF THE REPORT NOTEBOOK SECTIONS

The following materials are contained in separate sections in
this report notebook.

Operations and interpretation report.

Cross plots of the bottom-water data from the Bass T/14P
and T/18P blocks and Gippsland Basin.

Histograms of the geochemical data.

Summary statistics of the geochemical data.

Profile plots of the geochemical data for each survey line
and for several lines from the Gippsland Basin.

Survey log sheets.

• Gippsland Data



EXECUTIVE SUMMARY

In February 1989, Transglobal Exploration & Geoscience Inc.
(TEG) conducted a proprietary geochemical bottom water
exploration survey in the Bass Basin over blocks T/14P and
T/18P for Amoco Australia Production Company. The survey was
conducted aboard the RV Rig Seismic. Data collection
commenced on February 3 and concluded on February 15, 1989.
A total of 5090 light hydrocarbon analyses were collected
over approximately 2000 kilometers of survey track.

Anomalous hydrocarbons in the water column were not detected
in any portion of the survey area. The measured hydrocarbon
levels were extremely low and consistent with levels created
by natural marine processes. If migration pathways exist
from the subsurface to the surface seafloor, the results of
this survey would indicate a lack of subsurface petroleum at
depth.
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FIELD METHODS

This exploration program searched for hydrocarbon seepage
into the water column. A general description of the
exploration methodolgy and analytical system follow.

Bottom Water Geochemical Method

A bottom water exploration survey searches for evidence of
hydrocarbon seepage from the sediments into the near-bottom
seawater (Figure 1). A submersible unit containing sensors
and a water pump was towed at speeds ranging from 5 to 6.5
knots. Near-bottom seawater was continuously pumped up to
the ship by the submersible unit. The unit was generally
kept within 10 meters of the bottom in the survey area to
maximum water depths of 70 meters.

On board ship, the seawater was continuously degassed under
vacuum in a closed chamber. Approximately 12 liters of water
per minute were degassed, yielding approximately 200 ml of
dissolved gas per minute. The stripped gases were passed
through a series of analytical instruments for measurement of
hydrocarbon compounds of interest (Figure 1). The following
data were collected throughout the survey:

Light hydrocarbons (Cl-C4) every 2 minutes.
Total hydrocarbons every 30 seconds.
Salinity, temperature, and depth every 30 seconds.
Gasoline-range hydrocarbons (C5-C8) every 10 minutes.
Carbon dioxide every 2 minutes.

Calibration standards and system blanks with zero nitrogen
were performed once each day. Calibrations were within 10%
for the entire program and system blanks were less than 2 ppm
for methane and 5 ppb for the C2+ compounds. Minimum
detection limits were approximately 10 parts per billion in
the stripped gas (equivalent to 0.02 nl/l). Characteristic
chromatograms for all of the analytical analyses are
shown in Figure 2.

All measured parameters were recorded by a shipboard computer
and displayed immediately after the conclusion of each
analysis to ensure data quality and to allow immediate
recognition of anomalies.
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BOTTOM-WATER GEOCHEMICAL
EXPLORATION METHOD

i

.. THC

J,. " (every + Cone.
30 sec) , ~

... Cl-C4 .. Shipboard ..
Dissolved r (every r Computer "~ ...Gases 2 min)..

t Position "..
CS-C8.... (every
15 min)

Isotope Shorebased ..... lInCr Collection r

Stripper

Seawater

I
W
I

Drain

t Bottom water

~ Pum (Fish)

FIGURE 1



RUUl 39 FEB 3. 1989 81:59:88

REF'ORT FILE: H:Q7DS5564.RrT
ESTD •.

RT AREA TrPE CALC AIIOUNT
.268 12295312 SHS 111 8r..14E.
• 4~IB 213722 TB" 2R .9~e.573 210978 TVB 3R .72(11.£129 336346 BE: ""4R .9211.687 319748 PB 5R . 82E,

2.696 423376 PY 6F: .8793.855 4152£:6 \l'y' 7F: .9£14

c.(

BACKGROUND
SEAWATER

FEB 7. 1989 12:21:2:

t· m <:)

I.m C3:

>~~

F'"

162G07

STOP

Slor i n9 r~l>or-\ lO H: Q7DB204B. RF'T

• RUN' 76
START

r
--';:===.=c..='..::L::===---- 8.231
~Xd&";;;~ 8. m t:.;;J, :

RUN' 76 FEE: 7. 19S9 12: 21:
REPORT FILE: H:Q7DB2D4B.RPT
ESm

RT AREA TYPE CAlf AllOt
.231 948496 B8 1R 6. ~.
.~23 297r. EF' 2Ii: .("
.538 35637 PV 3R . I
.98B 4384 VV 4f: .f

1.629 2eOn) PV 5F: .f

TOTAL il1i:EA=1811493
KUL FACTOP.=1.9888E+8f

STANDARD
GAS

FEB 3. 1989 81:S9:8a.\ ROn , ~:,;

STAR}

STOP

TOTAL AREA=I.42ISE+B7
KUL F~CTOp.=1.88e~E+e~

I

STOP

AKOl'NT
51. 38(1
3.137
•e8£:

1.33;'
.821'
. I ~f:
.3211

kCy
2.S;·~ m '-Y

FEB 25. 1989 17:48:59B7

~t::============= 8. ~~( c..~IF c-"> -;
1.1,~~

GIPPSLAND BASIN ANOMALY

Slorin9 rE'~'ort lo H:Q7F3332C.Rf'T

STOP

Ii:UNt S? FEf; 25. 19£:9
REPORT FILE: H:Q7F3332C.RPT
ESTO

RT AREA TYPE CALf.24e 78£:9994 SBB H:.435 7937B7 BV 21i:ccc 2211E,4 VB 3R• ..J..J~I

.9% 5~,'6e5 PE: 4F:
l. 648 7911 BV SR2.615 7958~ VV 6F:2.978 15(>1 55 ~'V 7f:

SYSTEM BLANK
ZERO NITROGEN

FIGURE 2A. Chromatograms from TEG's
CI-C4 hydrocarbon analysis.

""
Slor i n9 r~N'r-\ lo H: Q7DEB5AA.IWT

ABREAK

~ REPORT

F:lINt " FEB 7. 1989 22: 83:.22~

[Sm
RT AREA TYPE CilL. AIIOUNT

~ .231 2668 Bf Iii: .81 B

~ 15ET RUHHU~ "
~

r RUH t 3
START

I
&.231
AT

CS



162G08

FEB 3, 1989 el:36:11" ~1I14 I 22
_
:::.ST;..:A.:.:.P;.;.T':tt============= Q.@~~I

STANDARD GAS

STOF'

Storing report to H:Q70550e8.RPT

FEB 3, 1939 et:3Eo: 11

AKOLHIT
165.294

ARLo'< TYF'E CALt
347924b SHE; lR

n
.eS5

REPORT FilE: H:Q7D558eB.RPT
E~:TD

TOTAL AREA=3480987
KUl FACTOR=I.eeeeE+ee

FEB 3, 1989 81:40:46~ RLiH l
STAU
~'=-:J?ti=i======== e.m

STANDARD GAS

STOF'

Storing r€port to H:Q7D5511E.RPT

FEB 3. 1989 01:48:46

RT AREA TYPE CAlt
.855 3487485 ISHH lR

REPORT FilE: H:Q705s11E.RPT
ESTD AMOLIHT

165.686

TOTAL AREA=3487485

FIGURE 2B. Chromatograms from TEG's Total Hydrocarbon analysis.



• SET RUHHUK 163

I RUH t 163
START

II

162C09
FEB 26. 1989 12:37:56

--...::=::::============ &.785

BACKGROUND
SEAWATER

5.58i

RUH. 17 fE8 23. 1989 18:4~:35
STOF'

Siorin. reporl 10 H:Q7F430A4.RPT

RIJIH 163 FEB Z6. 1989 lZ:37:S(

REPORT FILE: H:Q7F430A4.RPT
ESTO

RT AREA TYPE CALI AMOUHT
I. 431 2964 1 PB 2R .82£'
5.587 18Z89 W 18R .en

REPORT FILE: H:v7F('9E23.RPT
ESm

F:l ~REA TYPE CALI AMOllHT
I. 313 91712 BV If: .62(1
I. 43« 87898 )'1:) 2,: . 6a~1
1.893 118997 8E: 3,: .72(1
2.1E:(. 1&5668 f)[: 41: .7S7
2.968 le69~::: pI,' 9F: .88~
3.149 126n~ ',18 5F~ .786
3.82(1 I 2767E: f)E: 6,: .89€.
~" 5se 147130 .,.It,. ler. I. 164
~,8~J 1~6B7(. VB 7R . 9J~
7.324 1~1292 ~E: 8R J .8?€-

HCT RUHHUK 28

I RUH t Z8
START

If

FEB 25. 1989 12:24:87

1.388

GIPPSLAND BASIN
ANOMALY

'";::==-- 5. I~I

FIGURE 2C. Chromatograms from TEG's
C5-C8 hydrocarbon analysis. STOP



162Cl0

.~19 45~26'12 )SP~

1.21~ 26~437 CB

TOTAL AREA=4.57~7E+B7

~UL FACTOF:=I.B~BBE.e~

21': IllJ6442.HI
IR 6191.5BI

I S[T ~:UHIHlM 3(.

AK(lI.l1IT
'3 E:(-tZ35 • ~·?i:

5~J9<·. e?E

CAlf
21:
IR

SEAHATER

FH :I. 19B9 19: ~B: l~,

AU A TyrE
4 ~ 1t.~.£;:i~: }SPE:

252Ei£:E4 BB

r.:l
.62?

1.('12

RFPOF:T FILE: H:Q7P65258.RPT
Esro

STOP

SIDrins re~Dr\ \~ H:Q7065258.RP1

I RUt!« 36

'~;TAPT~I'~====~
~ I ~.f.n

j, ~12

OUTSIDE AIR

(.

~=============:J ~.,;,l\

.~

" RUtl ii
SH,RT

RUN. E,

REPOr<1 r: JLE:
ESm

I··.·;·~.. '.'," 101A~ AR~A=4.4418[.~7

KUL F~~TOF:=I.B~~OE.6a

F:T H':r.>\ ;'il'.
.615 <~1~24~U ~~B~

1.215 14164 ~

. iOTAL AR~AL4.~287E.87
r.UL FHCT0F:=:.O~~O~+~~

CAll
2R

A/'WI,IIH
1(i030?~;. flO

;:::0(6. 7~'(-"':

.:.

I RUH f FEB ~, 1983 281BB:12

~
~ t.<;'5 NITROGEN

rff: 8, 19~9 2«: ea: ::

REPOR1 FILE: H:Q7D652CC.RPT
ESl[\

F:T
.675

AREfl TH'E CAL I
58021 B~ 2R

AK·):.!!"
IZ87.i l '

FIGURE 2D. Chromatograms from rEG's
carbon dioxide analysis.

TOTAL AREA= 5~«21

/(lil FACTOF:=I. «"(I«E+~('



1l'21'·1·j
JLO J-l...i

REVIEW OF FIELD OPERATIONS

Overview

In February 1989, TEG conducted a proprietary geochemical
bottom water exploration survey in the Bass Basin over
blocks T/14P & T/18P for Amoco Australia Production Company.
The survey was conducted aboard the RV Rig Seismic. Data
collection commenced on February 3 and concluded on February
15, 1989. A total of 5090 light hydrocarbon analyses were
collected over approximately 2000 kilometers of survey track.
A chronologie log of the bottom-water survey is enclosed in
the back of this report notebook.

Navigation

Navigation was provided by a combination of Global
Positioning Satellite (GPS), land-based Hi-fix, and transit
satellite navigation. Accuracy of the recorded positions are
+/- 20 meters when GPS or Hi-fix was operational and
+/- 100 meters when transit satellite navigation was on-line.

Operational Problems

Overall, the geochemical analysis system performed trouble­
free and operational downtime was minimal throughout the
entire program. Low equipment downtime, combined with
exceptionally calm weather conditions, resulted in an
exceptionally high coverage rate per day (>200
kilometers/day). A few minor problems were incurred
throughout the program which did not effect the quality of
the program. These problems are described below.

Towbody Fathometer (Digital Depth)

The fathometer in the towbody was non-operational throughout
the entire program. Fish height above the bottom (altitude)
was monitored with an analog fathometer and the towbody's
depth sensor (CTD). Reported altitude readings in the data
files and printouts were hand entered by TEG personnel.

Total Hydrocarbons (THC)

Total hydrocarbon values were inaccurate in the beginning of
the program (survey lines 18 to 34) due to contamination from
an in-line water drier. This drier was not in-line with the
other analytical instruments, and thus did not influence the
results from the other analytical instruments.

Loss of the Towbody

The submersible towbody was lost during line 56 when the
cable failed. A new towbody was attached and the survey
resumed at the point of loss as line 56A. Measured
values with the new towbody were the same as earlier values.
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DESCRIPTION OF THE DELIVERABLE MATERIALS

Bottom Water Data Printout

This printout contains the hydrocarbon data for each of the
C1 through C4 compounds, total hydrocarbons, carbon dioxide,
salinity, temperature, towbody height, water depth, latitude,
longitude, and hydrocarbon wetness. The data are listed by
increasing line number. The units for each of these
variables are as follows:

Hydrocarbon data: parts per million in the gas phase.
Salinity: parts per thousand.
Temperature: degrees centigrade.
Towbody height: meters.
Depth of submersible unit: meters.
Latitude & longitude: degrees, minutes, seconds.
Hydrocarbon wetness: fractional value (not percent).

Histograms and Statistical Summaries

Histograms and statistical summaries have been prepared for
the light hydrocarbon compounds and carbon dioxide and are
enclosed in labeled sections of the report notebook.

Survey Track Maps

This map depicts the ship's track during data collection.
Line names are posted at the start of each line in blue and
every tenth geochemical shotpoint is posted along each line.
These maps have been plotted using latitude and longitude
coordinates at a scale of 1:250,000.

Concentration Maps

These maps depict the values of the measured hydrocarbons at
each sample location. Separate maps have been prepared for
each of the C1 through C3 hydrocarbons (maps for the butanes
have not been prepared because of the absence of significant
quantities of these compounds). The values are color coded
to facilitate the recognition of elevated values. Four
colors are used, each representing approximately
one-fourth of the measured range of each compound.

Black:
Blue:

Green:

Red:

values less than the statistical mean.
values lying between the mean and the mean + 1

standard deviation.
values lying between the mean + 1 standard and the

mean + 2 standard deviations.
values higher than the mean + 2 standard deviations

-6-



TEG'S INTERPRETIVE METHODOLOGY

Sources and Characteristics of Light Hydrocarbons

As shown in Figure 3, three primary sources of hydrocarbon
seepage exist in the marine environment:

1. Biological activity in the shallow sediments and water
column.

2. Deep sediments in which hydrocarbons have been produced by
the thermal degradation of organic matter (source rocks).

3. Reservoired petroleum (oil and gas).

Each source produces hydrocarbons with different geochemical
signatures. Some of the primary differences in the light
hydrocarbon signatures are summarized on Figure 4 and are
discussed below.

Biologically derived hydrocarbons are predominantly composed
of methane. Traces of the higher carbon number compounds
(C2+) are produced, but the unsaturated hydrocarbon compounds
(ethylene and propylene) are thought to be produced in
greater quantities than their saturated homologs (ethane and
propane). The ratio of the C2+ compounds to methane, termed
the hydrocarbon wetness, generally is less than 0.1%. The
carbon isotopic signature of the methane is extremely
depleted in carbon-13 relative to carbon-12, having values
less than -60 per mil.

Thermal processes produce larger quantities of the C2+
hydrocarbons (higher hydrocarbon wetnesses) and none of the
unsaturated compounds. The relative amounts of the C2+
compounds, branched to straight chain compounds, and carbon­
13 to carbon-12 of hydrocarbons produced by thermal
mechanisms vary depending upon the type of organic matter and
thermal maturity.

Hydrocarbon seepage from thermally produced gas generally
lacks significant quantities of compounds greater than
propane (C3) and tends to have hydrocarbon wetnesses less
than 1.0%. Ethane is significantly more abundant than
propane with ethane to propane ratios generally exceeding 5.
Dry thermogenic gas may be quite similar in hydrocarbon
composition to biogenically produced gas, but generally
contains larger quantities of ethane and at least a trace of
propane. The isotopic signature is helpful in distinguishing
between a biogenic dry gas and a thermogenic dry gas.

Hydrocarbon seepage from reservoired oil tends to have the
entire suite of light hydrocarbons (C1 through C4) and,
depending upon the seepage rate, may contain significant
quantities of the gasoline range (C5-C8), longer straight­
chained hydrocarbons (C15+ alkanes), and 2-ring and 3-ring
aromatic hydrocarbons. Hydrocarbon wetnesses tend to be

-7-
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greater than 1%, the ratio of ethane to propane is less than
5, and the carbon isotopic signature of the methane is in the
neighborhood of -50 per mil.

Seepage from condensates is likely to have a geochemical
signature intermediate between thermal gases and oils, i.e.,
presence of methane, ethane, propane, and possibly butane;
wetnesses in the range of 0.5% to 1.0%, and ethane to propane
ratios of approximately 5.

The signature of hydrocarbons leaking from near-surface or
outcropping source rocks may differ from the typical
thermogenic signatures described previously because of the
differing mobility of the hydrocarbon compounds. Although
the entire suite of light hydrocarbons may be present,
hydrocarbon wetnesses may be extremely high due to the
preferential loss of methane.

A summary of the light hydrocarbon signatures for the primary
sources of hydrocarbons in the marine environment is given in
Table 1. Because natural variations exist in light
hydrocarbons produced by the different mechanisms and
secondary processes (oxidation, differential migration, etc.)
may alter hydrocarbon compositions, it is important to
realize that these criteria are not rigid. Nevertheless,
they allow a geochemical interpretation which can be refined
by integration with the subsurface geology and local
oceanography.

The Mixing Model Interpretation Method

Interpretation of the source of hydrocarbon anomalies is
based upon the differences in the hydrocarbon signatures from
the various sources as summarized in Table 1. It is crucial
to realize that these characteristic hydrocarbon signatures
are applicable only to hydrocarbons from petroleum seepage.

In the natural environment, both marine and terrestrial, low
quantities of natural hydrocarbons exist which are unrelated
to petroleum seepage from depth (commonly referred to as the
"background"). The processes creating and controlling the
hydrocarbon background population are not well known, but
include biological production and fractionation,
photosynthetic production and destruction reactions, and
chemical oxidation. Because the relative importance of these
processes varies in different areas, the background
population has extremely. variable characteristics from one
location to another, but is always characterized by low
concentrations.

In areas where petroleum seepage from depth does occur, the
seeping hydrocarbons mix with the natural hydrocarbons in the
near-surface sediments and seawater. When hydrocarbon
anomalies are measured in the shallow sediments or water
column, the anomalies represent a mixture of the pure seepage
with this hydrocarbon background. For this reason, it is

-9-
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Table 1. Primary Light Hydrocarbon Geochemical Criteria Used to
Characterize the Source of Hydrocarbon Seeps.

Hydrocarbon Compounds Wetness C2:!C2 iC4!nC4 oC13
Source Present Ratio Us) Ratio Ratio (%0 )

Oil-Related C1,C2,C3,nC4 ) 1 <1 <1 -40 to -50

Wet gas! C1,C2,C3 0.3 - 1 .0 <1 1 -30 to -50
condensate

Thermal C1,C2 <0.3 <1 <1 -25 to -40
Dry Gas

Biogenic C1 , C2 : , C3 : <0 . 1 ) 1 <1 -90 to -55
Dry Gas

Abbreviations:

C1
C2
C2:
C3
C3:
iC4
nC4
6C13
wetness

Methane
Ethane
Ethylene
Propane
Propylene
isobutane
normal butane
Carbon isotopic ratio of methane
Ratio of the ethane and heavier compounds to methane as a %.

-10-



necessary to consider the effects that the background
hydrocarbons may have on the characteristic ratios before
attempting to apply the ratios for source determination of
anomalies.

One approach to account for the hydrocarbon background is to
define a background concentration (either statistically or
graphically) and subtract the defined value from the measured
data. This approach is problematic because the background
population generally varies throughout the survey area and
subtraction of a constant background level leads to erroneous
conclusions.

A second and more powerful approach is to construct cross
plots of key hydrocarbon parameters and to search for trends
in the data indicative of a mixture of seeping hydrocarbons
with the background hydrocarbons. The hydrocarbon background
population appears on the plot as the majority of data at the
lowest hydrocarbon values. When hydrocarbons are added to
the background population (as from seepage, for example), a
mixture of the two sources results and this appears on the
plot as a trend of data extending away from the background
(i.e., a mixing line). As the quantity of the hydrocarbons
added to the background increases, higher and higher
hydrocarbon values result, and the mixing line trends toward
the composition of the pure hydrocarbon source. The model
described here is identical to the mixing model used by
geologists when working with mineral and rock formation from
melts and to the model used by oceanographers when
determining the relative inputs of fresh and salt water in
estuaries.

A cross plot of two compounds (e.g., ethane vs. methane)
indicates whether the compounds are being added to the
natural hydrocarbons in an area. Positive trends on plots of
one compound versus another indicate that both compounds are
being added concurrently and thus, the source of the anomaly
contains both compounds. The slope of the correlation line
represents the ratio of the compound plotted on the y-axis
versus the compound on the x-axis. A steep slope indicates a
high ratio of the compound plotted on the y-axis versus the
compound on the x-axis. In contrast, a gentle or horizontal
slope indicates a low ratio of the two components.

Because a mixing trend is created by one hydrocarbon source
supplying hydrocarbons to the background, all data on the
same trend reflect the same source regardless of the absolute
concentrations or absolute ratios. For example, an anomaly
with ethane at 0.1 ppm would reflect the same hydrocarbon
source as a second anomaly with ethane values at 1.0 ppm if
the data from the two anomalies lie on the same mixing trend.
Likewise, an anomaly with a wetness of 2% (oil-like) may
actually represent a dry gas source if it falls on a mixing
trend that has low wetnesses at higher concentrations.

-11-



This interpretive approach is illustrated in Figure 5
entitled "Cross-Plot Interpretation Method". This figure
shows the expected trends in surface geochemical data if
either ethane (C2) or hydrocarbon wetness (ratio of C2+
compounds to methane) is plotted against methane. The
background hydrocarbons lie to the left-hand side of the plot
(low methane values), and the pure hydrocarbon sources lie to
the right side of the plot (high methane values). Based upon
the criteria defined in Table 1, data representing
hydrocarbons from biogenic and oil-associated sources would
follow different mixing lines. Oil-sourced hydrocarbons
would show positive trends because of the presence of high
quantities of ethane and the higher hydrocarbons. In
contrast, biogenic hydrocarbons would show negative trends
because hydrocarbons from this source have little to no
ethane or heavier compounds. wet-gases and condensates would
lie between these two trends. The exact direction and slope
of the mixing lines vary depending upon the characteristics
of the background hydrocarbons and the hydrocarbon source.

TEG's interpretation approach is to construct cross plots for
all compounds and diagnostic ratios and determine the
characteristics of the hydrocarbon sources by extrapolating
observed trends to the pure end-member. The determined
characteristics are then compared to the criteria in Table 1.

-12-
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SURVEY RESULTS

Description of the Bass T/14P & T/18P Data

Cross plots of the light hydrocarbons and carbon dioxide for
all the data from the Bass T/14P & T/18 blocks, approximately
5090 data points, are enclosed in the report section labeled
"cross-plots". Observed concentrations of all the
hydrocarbons are extremely low and no significant mixing
trends exist on any of the plots. The observed variations,
scattered appearance of the plots, and lack of trends are
characteristics of natural background variations.

Inspection of the hydrocarbon data for low-level anomalies
is possible from the hydrocarbon profile plots for each
individual line. No significant anomalies for any of the
saturate light hydrocarbons are apparent on any of the survey
lines. Variations in ethylene, propylene, and carbon dioxide
are apparent and are likely to represent biological activity.
In general, these three compounds showed a strong dependance
with water depth as typified by survey lines 36 and 37.

The extremely low magnitude of the hydrocarbon values in this
area is best illustrated by comparison with data collected in
the Gippsland Basin. Cross-plots of data from the Gippsland
Basin are included in the section labeled "cross-plots" and
plots of hydrocarbon versus shotpoint from the Gippsland
Basin are included in the section of profile plots. Large
values of the light hydrocarbons exhibiting strong mixing
trends are apparent on the plots for this area. The high
values and strong trends are characteritic of oil-sourced
hydrocarbons. To further compare the two areas, a cross-plot
of ethane versus methane for the Bass Basin data has been
prepared to the same scale as the Gippsland Basin data. It
is apparent that the Bass Basin has extremely low hydrocarbon
levels, sig~ifying a lack of hydrocarbon inputs into the
water column by bottom seepage or anthropogenic sources.

SUIDJDary of the Geochemical Data & Implications on the
Petroleum Potential of the Bass T/14P & T/18P Blocks

The average hydrocarbon value for the Bass Basin blocks
T/14P & T/18P is compared to areas surveyed around the world
by Gulf Oil Company in Figure 5 (a table of the locations is
on the back of the figure). The values measured in this
survey cluster with non-productive areas. If migration
pathways exist from the subsurface to the surface seafloor,
the results of this survey would indicate a lack of
appreciable quantities of subsurface petroleum at depth.

-14-
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CROSS PLOTS OF THE BOTTOM-WATER DATA FROM THE
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Bass Basin - Blocks T/14P, T/18P 8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = Methane

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num "= 0

5090
7.481969

0.32108
0.088847

285350
4.291384
1662.173

6473208
5090

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

5090
38068.26
0.103092
0.286593
524.4311
0.004501

0.0
0.0

Quantiles(Def=5)

100% Max 8.54 99% 8.3
75% Q3 7.68 95% 8.03
50% Med 7.48 90% 7.89
25% Q1 7.26 10% 7.08

0% Min 6.14 5% 6.99
1% 6.77

Range 2.4
Q3-Q1 0.42
Mode 7.54

Extremes

Lowest Obs Highest Obs
6.14 ( 1036) 8.39( 2188)
6.15 ( 1027) 8.41 ( 1077)
6.21 ( 1026) 8.42( 1461 )
6.22( 1029) 8.44( 1075)
6.23( 1028) 8.54( 2189)



Bass Basin - Blocks T/14P, T/18P

16 ')'\0 0
~ )A./Ci..;,J

8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = Ethane

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num A= 0

5090
0.01944

0.003041
0.00634

1.969906
15.64095
456.0478

6473208
5090

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> IT I
Prob> S

5090
98.912

9.245E-6
1.107209
0.047032
0.000043

0.0
0.0

Quantiles(Def=5)

100% Max 0.031 99% 0.028
75% Q3 0.021 95% 0.025
50% Med 0.019 90% 0.023
25% Q1 0.018 10% 0.016

0% Min 0.009 5% 0.014
1% 0.011

Range 0.022
Q3-Q1 0.003
Mode 0.02

Extremes

Lowest Obs Highest Obs
0.009( 4533) 0.03( 2090)
o. 01 ( 5032) 0.03( 2092)
o.01 ( 5029) 0.031 ( 1963)
o. 01 ( 5028) 0.031 ( 1980)
o. 01 ( 5003) 0.031( 2055)



Bass Basin - Blocks T/14P, T/18P

162CIO

8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = Ethylene

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num "= 0

5090
0.074973
0.013929
1 .496581
29.58652
18.57819
383.9461

6473208
5090

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

5090
381.464

0.000194
3.132557
0.986918
0.000195

0.0
0.0

Quantiles(Def=5)

100% Max 0.155 99% 0.123
75% Q3 0.082 95% 0.102
50% Med 0.072 90% 0.091
25% Q1 0.065 10% 0.061

0% Min 0.05 5% 0.059
1% 0.057

Range 0.105
Q3-Q1 0.017
Mode 0.065

Extremes

Lowest Obs Highest Obs
0.05( 4979) 0.147( 966)

0.054( 3436) o. 148 ( 968)
0.054( 2727) 0.148( 970)
0.055( 4726) 0.149 ( 964)
0.055( 4711 ) 0.155 ( 900)



Bass Basin - Blocks T/14P, T/18P

1 {' 2 i'1 -f
. {) .} '1: .t

8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = Propane

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num ~= 0

5090
0.017075
0.002454
-0.64149
1.514115
14.37111
496.3445

6473208
5090

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

5090
86.879

6.022E-6
1.077739
0.030632
0.000034

0.0
0.0

Quantiles(Def=5)

100% Max 0.027 99% 0.022
75% Q3 0.019 95% 0.02
50% Med 0.017 90% 0.02
25% Q1 0.016 10% 0.014

0% Min 0.007 5% 0.012
1% 0.01

Range 0.02
Q3-Q1 0.003
Mode 0.018

Extremes

Lowest Obs Highest Obs
0.007( 1029) 0.025( 2063)
0.008( 5032) 0.025( 2087)
0.008( 5021 ) 0.025( 2091)
0.008( 4626) 0.025( 2136)
0.008( 4617) 0.027( 2069)



Bass Basin - Blocks T/14P, T/18P 8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = Propylene

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num A= 0

5090
0.013494
0.006703

2.45428
1.155467
49.67808
143.6131

6475753
5089

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

5090
68.683

0.000045
7.969172
0.228678
0.000094

0.0
0.0

Quantiles(Def=5)

100% Max 0.053 99% 0.042
75% Q3 0.016 95% 0.027
50% Med 0.011 90% 0.02
25% Q1 0.01 10% 0.008

0% Min 0 5% 0.007
1% 0.006

Range 0.053
Q3-Q1 0.006
Mode 0.01

Extremes

Lowest
O(

0.001(
0.001 (
0.002(
0.002(

Obs
1674)

61)
41 )

4494)
88)

Highest
0.052(
0.052(
0.053(
0.053(
0.053(

Obs
980)
981 )
988)
989) .
994)



Bass Basin - Blocks T/14P, T/18P 8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = iButane

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num A= 0

5090
0.000183
0.000819
5.636326
0.003578
447.7997
15.92904

26001.5
322

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

5090
0.93

6.699E-7
37.82216
0.003408
0.000011

0.0001
0.0001

Quantiles(Def=5)

100% Max o. 01 99% 0.004
75% Q3 0 95% 0.002
50% Med 0 90% 0
25% Q1 0 10% 0

0% Min 0 5% 0
1% 0

Range 0.01
Q3-Q1 0
Mode 0

Extremes

Lowest Obs Highest Obs
O( 5090) 0.008( 4677)
O( 5087) 0.008( 4679)
o( 5086) 0.009( 4661)
O( 5085) 0.009( 4667)
O( 5084) o. 01 ( 2131 )



Bass Basin - Blocks T/14P, T/18P 8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = nButane

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num -= 0

5090
0.000191
0.000821
5.231956
0.003615
430.2537
16.57864

27639
332

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

5090
0.971

6.742E-7
32.51258
0.00343

0.000012
0.0001
0.0001

Quantiles(Def=5)

100% Max 0.01 99% 0.004
75% Q3 0 95% 0.002
50% Med 0 90% 0
25% Q1 0 10% 0

0% Min 0 5% 0
1% 0

Range 0.01
Q3-Q1 0
Mode 0

Extremes

Lowest Obs Highest Obs
O( 5087) 0.008( 5055)
O( 5086) 0.009( 2062)
O( 5085) 0.009( 5074)
O( 5084) 0.009( 5078)
o( 5083) o. 01 ( 4224)



Bass Basin - Blocks T/14P, T/18P

1 6 2 '\ " ~'

....... l;"-l~j

8:47 Monday, March 20, 1989

UNIVARIATE PROCEDURE

Variable = C02

Moments

N
Mean
Std Dev
Skewness
USS
CV
T:Mean=O
Sgn Rank
Num "= 0

4919
4740.434
519.2079
-0.62591
1.119Ell
10.95275
640.3468

6050370
4919

Sum Wgts
Sum
Variance
Kurtosis
CSS
Std Mean
Prob> ITI
Prob> S

4919
23318197
269576.9
1.155243
1.3258E9
7.402917

0.0
0.0

Quantiles(Def=5)

100% Max 6170 99% 5917.7
75% Q3 5050 95% 5534.3
50% Med 4798.3 90% 5322
25% Ql 4498.5 10% 4076.1

0% Min 2929.6 5% 3777.1
1% 3094.2

Range 3240.4
Q3-Ql 551 .5
Mode 4820.4

Extremes

Lowest Obs Highest Obs
2929.6( 4285) 6079.1( 558)
2948.3( 4286) 6091.4( 536)
2957.7( 4283) 6110( 538)
2959.1( 4284) 6142.1( 540)

2963( 4288) 6170( 539)

Missing Value
Count 169
% Count/Nabs 3.32
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PROFILE PLOTS OF THE GEOCHEMICAL DATA FOR EACH

SURVEY LINE & FOR SEVERAL LINES FROM THE

GIPPSLAND BASIN
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W 0.040
Z
0
0 0.03

0.02

0.01

0

SHOT 10 20 30 40 51 61 71



) )

BASS BASIN
Survey Line 58

)

0.15

0.14

0.13

0.12

o. 11
r-..

E 0.1
n
n....... 0.09
Z
0 0.08
~
0:: 0.07
~
W 0.06uz
0 0.05
U

0.04

0.03

0.02

0.01

0

SHOT 10 20 30 40

0 ethylene

51 61

SHOTPOINr
+

71 81

propylene

91 101 111



~ ) )

BASS BASIN
Survey Line 58

)

6

5.8

5.6

5.4

5.2
,-.,
E 5
a.
a.
'-',-., 4.8
Z~
DC 4.6
~~
o:::::l 4.4
!z~we 4.2u
Z
0 4
u

3.8

3.6

3.4

3.2

3

SHOT 10 20 30 40 51 61 71 81 91 101 111

SHOTPOINT
o co2





( ) )
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JOmwm _t\'r'=oc:o (].a<,,7 PA~ 2J) I;

Floppy Disk * -fI~~~(1 ~' "'J:' 7 f\

LHC1 Roll * 3 LHC2 Roll * I IHC Roll II 3
IDIC Roll , 1 d

CO2 Roll * 3'

.. DATE TDm LINE SBPT COI.IBHTS
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DATE TDIE LINE SHPT COMUBNTS
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LHC1 Roll fI q LHC2 Roll fI l- IRC Roll fI 3
HHC Roll fI 1. CO2 Roll fI 'f

• DATE TIME LIRE SHPT COIOIERTS
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I
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HHC Roll , 7- CO2 Roll , <{

'DATE TDm LDU SHP'I COIgmtrrS
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SURVEY LOG SHEET I
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TDm LIRE SHPT (~
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• DATE COMMENTS
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SURVEY LOG SHEET
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JOBNAME PAGE 3~ I
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HBC Roll'
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IHC Roll fI J
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SURVEY LOG SHEET--;:-
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!

JOBRAME AlV\ l,(.• bCA5 'J PAGE

Floppy Disk , PI't~("'~7"J 1-1 8. IM."', f-

LUC1 Roll , ~ LUC2 Roll , 1 IDC Roll , 3
HBC Roll , 1 CO2 Roll , i

,
DATE LDm OC••IBHTS
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-r- ;t4 S S" 1
~I SURVEY LOG SHEET L/M.. :)6'-1- I- -i: 1

JOBHAMB~S) PAGE .E.- I

F10ppy Disk , /l?u.p4) /':Pl s S I I

LHC1 Ron , -+ LHC2 Ron * .s IRC Ro1J, * '3
Ron, Ron * >HUC CO2 '>

. DATE TDm LIRE SHPT....,. - COI.IBNTS
f
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JOBNAMB ~~A5 s

Floppy Disk II ~IJA 5; 5" ZL:

L/,I'<. : /$/CS> 51,.4-

I!/(~

\'

LBC1 Roll'
HHC Roll' .,

k d

LBC2 Roll II
CO2 Roll II

_:;:,S=- IHC Roll fJ
£

DATE TDm LINE SHPT COMMBH'l'S

1IS.t.;s 37A I
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/
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o

rc~>-ar '3r-. ";s "'L A,
(In'-"" jJ A\.-f")

" SURVEY LOG SHEET--;: -; 1 MC ....j .(•• 1

'J ;;2.. ~/:A... ,

JOBNAMB f.l""c> Coe<::'S'S PAGE 4~

I
Floppy Disk , A v"~"- ~J co"i?t t:... S 7>

, ( &'ro \:-Lan
y, 5 , r. 3 tl.jLHC1 Roll LHC2 Roll J IRC Roll II

HHC Roll , ~ CO2 Roll , .;-.,
~

. DATE TDIE LINE SBP"1' COMMBN'rs
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I

SURVEY LOG SHEET
yD - CG

"'-....... =07-3
'"

3<0 ~ VI Nv

JOBHAME A{\;\D GoU~S5 PAGE '-1'1
I

F10ppy Disk , f\ t". \) Co ~ AS'S 1- (Z~ i:-UFr)

~ .3LHC1 Ro11 , .:> LHC2 Ro11 * .> IHC Ro11 II
HHC Ro11 , .),4 CO2 Ro11 * S-

o DATE TDIB LINE SHP'II~ OO.WIENTS

FF.J " I f"l ~'":I\"'" '10 I IQ " "n~ o::tf ~,_ , :JIliN\.~ ...-
("\"'I \1.4 :1 'DOL W'<.

(\ II n~ L '20 =li ....
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SURVEY LOG SHEET

JOmwm ,4uacL2<JA 5)"

Floppy Disk # Af4?O /37f sS 2-

LHC1 Roll , :;- LHC2 Roll ,
IDlC Roll' f CO2 Roll'

PAGE SO
3311u-, -= 71At

IHC Roll * 3

--

,

CClDIBHTS

/

1<
jr

Y::l'

/J7
/py

SHPT

I

/L 7

t ' l-'f

1;;;2

1<; nl
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TIME
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~~ -- ~SS yS:-..~ I SURVEY LOG SHEET--,I 3'1- c(",IOf 2:-~ Y
!:II ,

JOBHAMB A~#7(s.$ - 69. "7 PAGE .s/
- '14,

F10ppy Disk II ~6.{5S:z..

LHC1 Ron ,
~

LHC2 Ron , 3fl IRC Ron , ::5
HHC Ron , CO2 Ron , :5

'DATE TIME LIRE SHPT COMMENTS
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u~ . -,;2. "'- - )\ n?' ?-.,

?~; .?( It> /<; • -tlLA'f / -,,- ~
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PAGE S:1

F10ppy Disk" A,/ho co'E "JSS

LBC1 Ro11 ,
HHC Ro11'

LBC2 Ro11 ,.
CO2 Ro11'

IBC Ro11"
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-1,
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.CCMtIBl'trs
. ~ 'T' o~,"'...."1 ~-y v4- I

I

I b Ib

i i1. 'EOL

["I 'n

SBPT

12..3 i I J I' ,~C)

10 I Ie.. / l.~ J. Ilk. J JJ. I..

IbO I

DATE TDIB LD1E
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SURVEY LOG SHEET

JOBNAMB __1\_""'_0_"_'..<.'2A""22o.<- _

Floppy Disk , ~~~~~.~(~·,~0~A~25~~~~_~_·

LHCl Ron, -"p__ LHC2 Ron II l.j
HHC Ron, .:1'1__ CO2 Ron, "/{--

IHC Ron 11"3.:....--

COMMBHTS

Jt.I

,oS

10 I

1\1:

SBPT

;'7" /

,.

LIRE

1153
'2..06

17.. 0

:). 3(,f

DATE

7 ii, /~.,

/u. \ /J
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rn U/l/£ <Ii

:;ec U..;p{

-~I
SURVEY LOG SHEET

~ 1-3.1c.---/'-' .>11 J"l

s~{
,

JOBNAMB d&?2CP6d. SS PAGE I
Floppy Disk * MUlC&!? <t7< J
LHC1 Roll , ± LHC2 Roll , r mc Roll , :J
HBC Roll , CO2 Roll , S-

o DATE TDm LDm SBPT COIIIBN'l'S

;)//7- no, I'I:DS" (,Ii / ?b/f ~ -•
I I I /.~ ,r. U -r'/ ,"_ ~/ 1 -A. _,7-- / .J7

'" 10 /,J. . .r f1 n./,/-• />f""~~
//) ,1.'../,_ £--U: /. -/~
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/v, (7 :J~ " /. I. -,tT -r /':"6 . -~- --r~

II&: 0 /S ~ 0/ ,

</) Eo(.. 7MfSo.s: '/-07 .,AIJk .- J
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,
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\ -- SURVEY LOG SHEET
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JOBNAMB 4ttr.ac& {-;As 5 ~ ,! ~---

I'~~; S.5~
Floppy Disk # 4/u,&Jc:PIMss:3,

LHC1 Roll , C, LHC2 Roll # zL IDC Roll , 3tL/
HUC Roll , ~ CO2 Roll # s=~e

• DATE TDIE LIRE SBPT COI.IBUTS

2//2/94 /~ :0& /Zd(!< <-I'f I /( .It. P. •• -& "" i, ,
-,I:;U .• P /f" .... p
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1

I

or SURVEY LOG SHEET A~~--;:
JOBHAME &kOe0f6/b5 PAGE Sb I

Floppy Disk , /'4/fl(W(b< S S .2 37.',,,1f.ut: :: 5f1t4... I
LHCl Roll , b LBC2 Rc-ll * '! IDC Roll * t
HHC Roll , fl CO2 Roll , 6

I

'DATE TDIB LINE SHPT COMMENTS

,:)It' 1-( ;Mt ,;I. I ~ r(. 7"",1 >S ~v / /X ~,-6' -" h'-:' , .L
..

I ;':l. 7 d i, 'J ' v~ L
2240 .22.. ," /;
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;1.1 ,Y? ~I 10

,
I

1
" I

'1'( /2
'J, 00 '2 12-
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,
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Nor~ 2' 5,P d Q.."''/ of 5"'b re..~.s 5"''' 5(" I'~ i·",";01
Id2- "' / ", D I

Transglobal Exploration &Geoscience
,

1151 Hermes Avenue. Leucadia. CA 92024/ (619) 632·0401/Telex 188999/ Fax (619) 632·0404



16 2 ~~ 51

rr ~.
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1

-- f)A77 ~I
~I

SURVEY LOG SHEET p= 0 ~10

ANko 0fl5? PAGE 5iL
,

JOBHAME I

Floppy Disk , --11\""" %5? 3 I
3=1" J6~1 tJTA

LHC1 Roll , f, LHC2 Roll , Y IRC ~oll II 4 =- 0cr.gk..
HHC Roll , 'i CO2 Roll , -6

. DATE TDIB LDm SBPTiJ' OO.gIENTS

I '"3 f ~~ 'f::C/ !J4oC; .:::- I I ' '?( ..J..~ 4- I ;.-.e. ~ (../

TlUIl:; ~ It> vro" r.--.. "'01' I:' ' r..& I",c
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() ~ (( '" 11, J-
~

I
I
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,
!

/

f)::J. -;;; t> '::::1 '-1..t 7_0

,,--q S~ " 1"1 .."
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I
I
I

I
I
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13MS 5 L-
N fj~ M

PAGE 5"8"
5 <.). 7 ~I<._ ~ 07

162 ""')- ,.. ;),-

IRC Roll #~..l..__

lLL
Roll # ~
Roll # {r--

AMq;pBA~5

Floppy Disk' ~"""'-" I?A~~

LHC1 ~ll # L LHC2
HUC Roll # ~ CO2

f

~
t"I

" -c--
~I

- ,-,'
I JOBNAMK

bATE TIME LINE

, 14.5a >....;...... ,-" Ul C~ I
I I '4 .., q iR F ,., ~ ,""I .." } m oM. I
I:J:O~ "'I 17 :
/?.~7.. 6"7. /OhJ,4 J.,4 Cr ~ I'

"/ ~ ~ u 79 'i'

"
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~. -c.-- /-SA 5S .s.:JI---- SURVEY LOG SHEET--, ",f{-"7 L ,

JOBNAME AJU&>-<n4?f.s 5 PAGE £""'1» .
38101M:: 6 A..F10ppy Disk II A~t1a<$5¥,

LHC1 Ron II b LPC2 Ro11 II t IDC Ron II ot:F4'A/c
HHC Ron II f CO2 Ron II 6

.DATE TIME LIRE SHPT OOI.IBHTS

/2//yr, /:>;'{5 041 , .
'J_~ -" - . .i At

• oJ. . .-In ~~,~ C.
~

,
/1:; :.s 7 <"3 6 /,., AU / .JI - ~/
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,
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PAGE 60
t-jI.Y';<.- : ? 7A

SURVEY LOG SHEET

LHC2 Roll " Y nIC Roll I ~C/A1£'
CO2 Roll =r

....

LHCl Roll I
HHC Roll I

JOBNAMB bfU.9t'46t<.>$

Floppy Disk'~5$".3,
t

DATE TDIB L:IRB SBPT

/.;",/ •..9/ .I~.
50 I .,...,-1------"-"---------4

~ /) If. / 0 I, 'f!-
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I
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22 }1 1111 , I (~ 7.:1 F:..J.. ,.., )

/¥tL
,.

"
"MI L:,/ ~
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SURVEY LOG SHEET-.- J-'7.I-~

JOBNAME &«Pr'/> M 53' PAGE 61 I' . '3 i 7"t.-. -:.. .:Y..~ ..de.,Floppy Disk II A?'~ ,Ib4SS3

THCl Roll II

~
LHC2 Roll II ..L IHC Roll II QffuPt=

HHC Roll , CO2 Roll * (7

.
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u'Z.s, tl'CI f)PVf; :)IShe:I-f'3EI\.JN., :1"iC '-v ,r:GIV\~"--

io;; -H <- 't'A elL.. "'h:, \/) •.1"'4\/
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