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TRITON-1 (TRITON-1 SIDETRACK) es------ --~---_ 

INTRODUCTION 

Geochemical analyses were performed on samples of canned cuttings 

(cornposited over 15-metre intervals) collected during drilling of 

Triton-1, and canned cuttings and sidewall cores collected during 

drilling of the sidetracked hole, Triton-1 (Sidetrack). Due to the 

bad caving problem in the original Triton-1 hole, analysis of light 

hydrocarbon (C _ 1 4) headspace gases from canned cuttings (from 

alternate 15-metre intervals) was suspended at 1800m, and resumed 

using more reliable material (again alternate 15-metre intervals) 

from the sidetracked hole, between 1470m and 3545m (T.D.). All 

other geochemical analyses were performed on samples from the 

sidetracked hole. 

Succeeding alternate 15-metre intervals between 1605m and 3404m were 

analysed for C4 _ gasoline range hydrocarbons. 7 Selected samples 

were hand picked for more detailed analyses, such as Total Organic 

Carbon (T.O.C.), kerogen isolation and elemental analysis and C15+ 

liquid and gas chromatography. Vitrinite reflectance (Ro) 

measurements were carried out by Dr. A.C. Cook of Wollongong. 

DISCUSSION OF RESULTS --- 

The headspace Cl 4 hydrocarbon gas analyses for the Triton-1 and 

Triton-1 (Sidetrack) canned cuttings are listed in Tables 1 and 2 

respectively, and have been plotted in Figures 1 and 2 

respectively. The entire section is generally lean of Clo4 

cuttings gas, apart from two moderately rich zones, one in the Upper 

part of the Belfast Mudstone Formation between approximately 190&n 

and 2205m 



and the other in the Waarre Formation from 3400 metres to T.D. The 

percentage wet (C2+ ) gas ranges from about 25045% down to 2700m 

indicating a present day source potential for gas. From 2700 - 3200 

metres the 'wet' fraction reaches over 50% indicating a top of 

maturation at about 2700m but the low 'total gas, indicates only a 

poor source rating. The Waarre Formation, from about 3400 m to 

Total Depth, shows an increase in total gas but it is predominantly 

methane with only minor ethane and has no indication of liquid 

hydrocarbons (either source or reservoir). 

The detailed C4-7 gasoline range hydrocarbon data are presented in 

Appendix-l and plotted in Figure 3. Values are moderately rich 

between 1800m and 2700m and rich between 2700m and 3404m. The 

significant increase in C4 7, and in particular the C6 7 

compounds below 270Om, again substantiates that these sediments have 

probably reached organic maturity. Based on Cqo7 gasoline range 

hydrocarbon data, the Belfast Formation sediments between 1800m and 

2700m have a fair-good hydrocarbon source potential, and those 

between 2700m and 3406m would be rated as having good hydrocarbon 

source potential. (No gasoline data is available for the interval 

348Om-T.D.) 

Vitrinite Reflectance (Romax) information has been summarized in 

Table 3 and plotted against depth in Figure 4. The detailed data is 

included in Appendix-2. The straight line gradient shown in figure 

4 indicates that there are no major breaks in the kerogen maturation 

profile. Taking the organic maturity window for significant 

hydrocarbon generation to be between R. = 0.65 and R. = 1.3, 

then the sediments below approximately 2900m are presently mature 

(Table 3), which agrees fairly well with the Cl 4 cuttings gas and 

C4-7 gasoline range hydrocarbon data. 
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Total Organic Carbon (T.O.C.) analyses performed on cuttings samples 

from the original hole, and on both cuttings and sidewall Tore 

samples from the sidetracked hole are presented in Tables 4 and 5 

respectively. Samples from the Belfast Formation have moderately 

rich T.O.C. values (average T.O.C. is 1.31% and 1.29% from the 

original and sidetracked holes respectively) and might be expected 

to have some hydrocarbon source rock potential. However, elemental 

analysis of isolated kerogens (Tables 6 and 7) shows that the 

organic matter type in the Belfast Formation sediments is quite 

hydrogen-poor, with most samples only rating as gas prone. 

The atomic ratios are described as "approximate", as the percentage 

oxygen was determined by difference and the amount of natural 

. organic sulphur (usually only a few percent) was not determined. 

Sediments from the other formations penetrated have low T.O.C. 

values (Table 5) and again contain organic matter with low hydrogen 

content (Tables 6 and 7) and would be considered as having poor 

source rock potential. 

The atomic H/C and O/C ratios have been plotted against each other 

in Figure 5 on a modified Van Krevelen pl.ot, delineating the basic 

kerogen types. Comparison of Figure 5 with Figure 6, a similar plot 

showing the "Principal Products of Kerogen Evolution" clearly 

indicates the generally poor quality (low hydrogen content) of the 

organic matter, although there are a few indications of oil and gas 

potential, particularly from samples at depths where maturity has 

been reached (i.e. below about 2800m) 



The C15+ liquid chromatography results from selected canned 

cuttings are listed in Table 8. All the samples are from the Late 

Cretaceous Belfast Formation and have fairly rich total extract 

values. The C15+ chromatograms for all the samples are given in 

Figures 7 - 12, and exhibit typical features of dominantly 

terrestrial/non-marine organic matter becoming more mature with 

increasing depth. This is indicated by the gradual reduction in the 

amount of odd-over-even predominance in the high molecular weight 

(C 22+) n-alkanes, the movement of the n-alkanes maxima from 

n-C2g (Fig.7) through n-C23 (Fig.10) to n-Cl9 or n-C2o 

(l?ig.12), and the reduction of sterane/triterpane compounds from the 

high molecular weight region. Maturation is also indicated by the 

corresponding enhanced definition of a slight naphthene hump in the 

lower molecular region, with increasing sample depth, and, the 

increasing n-Cl7 /pristane (a) ratio, with increasing sample depth. 

Comparison of figure 10 with figures 11 and 12 shows that maturity 

is reached in the interval between 2715m and 3075m which also agrees 

with previous determinations of the top of organic maturity. The 

relatively high non-hydrocarbon (N.S.O. and Asphaltenes) contents in 

the samples from the mature zone (Table 8) confirms the poor 

oil-prone nature of the Belfast Formation organic matter, discussed 

previously. 

CONCLUSIONS: 

1. The Belfast Mudstone Formation particularly between 2700-3406m, 

has a good hydrocarbon source potential, but the nature of the 

organic matter in these sediments is gas-prone rather than 

oil-prone. 
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2, The top of organic maturity in Triton-1 (Sidetrack) occurs at 

about 2900m, and by T.D. (3545m) the sediments have reached the 

peak hydrocarbon generation zone. 

3. The Waarre Formation sediments have a fair-poor hydrocarbon 

source potential. 
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TABLE 6: KEROGEN ELEMENTAL ANALYSIS REPORT 
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TABLE: 8 - TRITON-~ (Sidetrack) 

3 
Cl5+ LIQUID CKROMATWRAPHY DATA 

\ 
q DEPTH TOTAL NON EXTRACT COMPOSITION % 
\IN EXTRACT HC's HC's SULPHUR 
T MEms FORMATION/EQUIVALENT AGE (pmd mm) h?P) (Ppm) SATS. AROM. N.S.0 ASPH. SULPHUR 
? 
g 1785 Belfast Formation Late Cretaceous 547 74 473 5.3 
u 
4 2085 Belfast Formation Lgte Cretaceous 1030 129 901 - 3.9 
\ 
Vl 2415 Belfast Formation Late Cretaceous 682 92 590 - 3.8 

-I 2715 Belfast Formation Late Cretaceous 517 103 414 5 5.6 

i5 3075 Belfast Formatiori Late Cretaceouq 734 167 567 - 8.6 

E 3375 Belfast Formation late Cretaceous 553 114 439 5 5.6 

- 

8.2 14.5' 72.0 

8.6 15.0 72.5 

9.7 11.4 75.1 

14.3 12.6 66.5 

14.3 13.3 63.9 

15.0 14.5 64.0 



PE600595

This is an enclosure indicator page.
The enclosure PE600595 is enclosed within the

container PE901819 at this location in this
document-

The enclosure PE600595 has the following characteristics:
ITEM-BARCODE = PE600595

CONTAINER_BARCODE = PE901819
NAME = FIGURE 1. C l-4 CUTTINGS GAS LOG

TRITON-1
BASIN = OTWAY
PERMIT = VIC/P15

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = FIGURE 1. C l-4 CUTTINGS GAS LOG
TRITON-1

REMARKS =
DATE-CREATED =

DATE-RECEIVED = 28/10/82
W-NO = W766

WELL-NAME = TRITON-1
CONTRACTOR = ESSO

CLIENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vie Govt Mines Dept)



PE600596

This is an enclosure indicator page.
The enclosure PE600596 is enclosed within the

container PE901819 at this location in this
document.

The enclosure PE600596 has the following characteristics:
ITEM-BARCODE = PE600596

CONTAINER_BARCODE = PE901819
NAME = FIGURE 2. C l-4 CUTTINGS GAS LOG

TRITON-1 (SIDETRACK)
BASIN = OTWAY

PERMIT = VIC/P15
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = FIGURE 2. C l-4 CUTTINGS GAS LOG

TRITON-1 (SIDETRACK)
REMARKS =

DATE-CREATED'=
DATE-RECEIVED = 28/10/82

W-NO = W766
WELL-NAME = Triton 1 sidetrack
CONTRACTOR = ESSO

CLIENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vie Govt Mines Dept)



PE600597

This is an enclosure indicator page.
The enclosure PE600597 is enclosed within the

container PE901819 at this location in this
document.

The enclosure PE600597 has the following characteristics:
ITEM-BARCODE = PE600597

CONTAINER_BARCODE = PE901819
NAME = FIGURE 3. C 4-7 GEOCHEMICAL LOG

TRITON-1 (SIDETRACK)
BASIN = OTWAY

PERMIT = VIC/P15
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = FIGURE 3. C 4-7 GEOCHEMICAL LOG

TRITON-1 (SIDETRACK)
REMARKS =

DATE-CREATED =
DATE-RECEIVED = 28/10/82

W-NO = W766
WELL-NAME = Triton 1 sidetrack

CONTRACTOR = ESSO
CLIENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vie Govt Mines Dept)



APPENDIX 8 

GEOCHEMICAL REPORT 

TRIToNtl AND TRIToN#l SIDETRACK 

OTWAY BASIN 
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