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TRITON-1 (TRITON-1 SIDETRACK)

INTRODUCTION

Geochemical analyses were performed on samples of canned cuttings
(composited over 1l5-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 (Cl_4) headspace gases from canned cuttings (from
alternate 1l5-metre intervals) was suspended at 1800m, and resumed
using more reliable material (again alternate l5-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_7 gasoline range hydrocarbons. Selected samples
were hand picked for more detailed analyses, such as Total Organic
Carbon (T.0.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 C1_4
cuttings gas, apart from two moderately rich zones, one in the Upper

part of the Belfast Mudstone Formation between approximately 1900m

and 2205m
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and ﬁhe other in the Waarre Formation from 3400 metres to T.D. The
percentage wet (C2+) gas ranges from about 25-45% 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-1 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 2700m, again substantiates that these sediments héve
probably reached organic maturity. Based on C4_7 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

3400m-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 RO = 0.65 and Ro = 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.



Total Organic Carbon (T.0.C.) analyses performed on cuttings samples
from the original hole, and on both cuttings and sidewall ~ore
sanples from the sidetracked hole are presented in Tables 4 and 5
respectively., Samples from the Belfast Formation have moderately
rich T.0.C. values (average T.0.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 hydrosen
content (Tables 6 and 7) and would be considered as having poor

source rock potential.

vThe atomic H/C and O/C ratios have been plotted against each other
in Figure 5 on a modified Van Krevelen plot, 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 o0il 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 ére given in
Figures 7 - 12, and exhibit typical features of dominantly
terrestrial/non-marine o;ganic 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 ) n-alkanes, the movement of the n-alkanes maxima from

22+
n--C29 (Fig.7) through n—C23 (Fig.10) to n-~Cl9 or n—C20

(Fig.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 debth, and, the

increasing n-C,.,/pristane (a) ratio, with increasing sample depth.
17 ‘

Comparison of figqure 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

pfeviously.

CONCLUSIONS:

1. The Belfast Mudstone Formation particu.arly 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.



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.

The Waarre Formation sediments have a fair-poor hydrocarbon

source potential.
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TABLE 1 Cont'd: C1-C4 HYDRCCARBON ANALYSES
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HAo CUFthT%AT’ON {VOLUME GAS PER MTLLION VOLU”ES CUTTINL&) GAS COMPOSITIOV (PERCENT)
SAMPLE NO. DEPTH METHANE ETHANE PROPANE IBUTANE NBUTANE WET TOTAL WET/TOTAL =-== TOTAL GAS ===== cw= WET GAS ===-
C1 ce2 c3 IC4 ca -C4 Ci-C4 PERCENT M £ IB NB E P IB NB
72369 P 1710.00 362 63 66 17 6 152 514 29.57 70. 12. 13. 3. 1. 41. 43. 11. 4.
72569 R 1740.00 3811 532 223 72 17 844 4659 18.13 82. 11. 5. 2. 0. 63. 26. 9. 2.
712369 T 1770400 374 73 43 27 6 149 223 28.49 72. 14, 8. 5. 1. 49, 29. 18. 4.
7236w V 1800.00 397 65 50 25 7 147 544 27.02 73. 12. 9. 5. 1. 44, 34, 17. 5.



(PERCENT)

- e S En e > e e T e e - e . e
- W T - > e - s e e an em e - En -

GAS COMPOSITION

C1-C4 HYDRUCARBON ANALYSES
~ HEALSPACE GAS

REPORT A

.
.

TABLE 2

GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS)

SIDETRACK

1

IN

BAS ==o===
P18 WA

-——— TOTAL
M £

ETHANE
Cce

%]

N

<L
T
-
[€%]

Iy

DEPTH

NG .

SAMPLE

I R S T R I T R S O T T I R R R R I T S R I R I O R I I I R R I R I I A A R R )

OP VN0V L~NUNT I TN NGT IUMMAIOAIM AN T ONIM eI TS T O~ 0 00 Q..OO)

et e et

I R R T O R I N T R S O e I S T T B I e S S R R O T T I S T B S S S S S

QU T INMNOSINNIT TN ONSDNNNO T ONTIO OOV ORDIDOCIDS—DO0

VU AU VL et ot vt vt (U 1t vt v et L e ]
LI R T T R S S R S S T S S S S R S R O L R T I T R S B S R .
D~ OMNT DL DIDTNOTOATITA~OT~MTTOIT —VINDO 0TI NI NULCNO00TOT 93

MM MMM T T MMM RIS LI SN (UNYNNIMN INMNY TIINMI T T I T T I T T

R R R I R R B N T TR AT T B ST BT S R T S ST B T S S S S S S R I B A I I R I S S R s
O VNI —H~ADNINONMOT NN T DD O~NT AN LCOTNNT At A O U TSI OQO UV T et
QUMM T IMOITNNCNNO L0~ C OGO O~ SOMNNOONNEIN S ST ITMIMMMND

I T I T S T T S S S S S S T S T O O I I T I S e I R R I I N S I S T ST S RS
CHONINYNVOUNY (U VY ot vt el 1ot o (0 D 0 0ot et vt #od ek 0wt ot (0 1=t ot vl o wond 0 et vt ot (U O e NG NINC 3 NI O

@ ¢ 8 & 9 6 € 8 % € 4 6 8 0 8 4 6 8 0 0 0 & 4 4 & & 8 B & ¢ S 0 £ 4 s 0 8 6 8 5 s 8 6 0 s 0 &
OTVINICINI NS TOIMAU A =t UM OUAUNI Y — U = AU UM AU UMMM MM T (OO OO

® & % & & & & % ¢ & & 3 & 0 4 ¢ T T 5 P F 8 8 P NN e e 2t e s
OO U~ ~CS UM ONUTUNMMI N OO D=L L O UMMM DSOS — UV (NS MNGL
— O —t — ettt D ke Ran Ran K an Ran Rt ke Do T2 VX4V Ia Y Fa VR VRa V1o T ¥o ]

4 4 & & » ¢ % 0 0 B 4 & 8 s P B B 0 & & & " %V s e s ¢ & & & 5 0 2 ¢ 0 [ I I B )
CHNOI~TUNT —NUIMAC LLTMMN et LY TL A=NINM I UL L0 A OO0 et O ot S 00 et =t
DR R FAVE R R L TASEa VIS RaRTa U o NPt Ta U Ra W Ra W Lo VR e 2o B e e e VIR R a VR U R TN AV Ta N TA V o ¥

L NN I R B DN DN L I D R T D D R D D N B DN N 2 I A D D D D N R N I I I I AN DN DN 2 I D R B R N
CUSICMOSNUININT I OSSR IUCETN DA =MD O =GN CMNS CI T I ~MO~uUs
MOS0~ O 00O~ OOVOOL~SO~O OLCHTOOONNONTNT T NNV

CNDT Nttt T =T DSU MO T ML= D LT MMM ES LRSI INDOO AN
S OMT ~OAUNOCMN LV T B OMINUDNMNMNOGMM ONT T I LOMN DI T Tr-0F S O~
® & & 3 b 2 4 ® & & 8 B & 2 % 4 8 0 B ' ¢ & 9T & 2 s e o et s s
TMNASC DO N A DT UM LT NeAT M LD TI T NI OLNND N~ DA~
QUL MUt et et = (UMMM MNUA NG M MMM M ST MMM ST T M S U0 T RGN OO O

SN~ OUINNOTIVO A~ DLCLTNOITINODDNTMNIO NN MO T ITONIM T MNT NN
O~ NNUMMMG T OCOC TN ORI COCINMIMNIQ Mo OO NCIMNMOCTC O O
N MANIT O OO T NS O TOD UMM IO~ TNIT TOMDO

Ll VE s Ya VR RIn T - o V) - (Je—— et —t

CWOIMT A= 0TI =T AN IOAITOCMOANNOGOIT —OMMIMAUIMEGEMONQ OO0 O~COS
HEIMONSSCAUISN DI 0 DT 0T NCNL OIS ITI LT OVDODONUT TN LN AN
ANMA A= UNINITIIMIT I~ AT — NT MO NN =S O

1t —

03284764“89851975087063051259770635531551654566
— - et MMM — (vt PR R Rt o VET N . o

DIV NITON—OT VO OMNONC e~ T =MIT OO O DO OUIMIP- e vt T
- Mt MMNIAINITMNNNUINIM OPNN— NJ—NMNMAY — U0y AR L EaXRUE S of o)

ON~MANIFT O ONINGINSMN I MAUI S ON OO~ NOCAINNR O M—=NIOI O
AN OIINTOOMNAXN ST OIVUT O~ O~ OMANASM N OO WO M
— ——t — TN - it —— et e NN

OMNAOCTC T et~ OO I-I-OITNNI NN OSNNTENO N ONOMINC RN O C©
113,/._210779755608388ﬂ628a97115 D ITOOM—NCNC O NI~ U
= MMAUAIC U=t UMY —t— - oo
-t

SN DI IITONNNICNMNMNUNITI O DNIMOMAUNCOMP P D 0D INAP VT D~ ~DFNM

FU M T O CARUNNLCAUIMOITCOIOT NN T L OO TN IS MO =T SN SO U 0NN

NS At LN TNNTT OD 00 OO OMNMNMWO 0 MO T T Vet I MO
T Mt Mt —

OO COTCOCOOTOOOOCOCOOOOOCOCDIOOCOOOOCCOCOOCOLODCOOC
ODOCODODDOIOTODOCOULIODCOITOCODDODOTTIOODOLIDIDOODCIDITIDCOIOD
LI I I R S R I I R I I I R R O I I I I T I R O R 2T T S R S S S S
MNNNONONINNO OO DOONO DD IDODDOOCODODOOITOODDICTODIT DT IIIO
VI ~ONLCTAUVNTS OO CPIRISMOCE AN TO—ISNOMOE UG I NOM O LN
JINNNOODOM~VOLTITPOC et = (UMMM T 3T T UNIN-OC OSSO
T et e et v e et vt e e e et e = OUOU QU O TS O U QLU O U AU (U A QU OU QU OUOU AU U U AU U AU U

LOWOHRNE I DD UUOHRX ZOTNQWOHNELODNCQUWUOHLTOV AQLIOHX TG

AN UMMM MM M I MM IN G 33 T T3 T T3 NHONONNNNLNIN O 010 -0 0 -0 O O
O el €0 03 €0 €0 M2 80 6D L0 €0 00 B 60 & 60 06 G0 &2 65 A0 00 60 20 &0 A0 60 80 @ A €0 G <0 00 €0 €0 &) €0 00 &5 €D 66 a0 O3 €0 20 QU
MU MM M AN M NI M VR VT MR NN MU R VTV M A M N
OO O NS L OO O 000U 0 A0 AU S CUOU NI OU 0G0 QO QORI AU 00 CUAS OU O OU AU NU (U AU eg nd g ng eu g na ey 0d
L S R S S e o o S N e o o A e e S L S A e e b S S S



i

PAGE

ESSVU AUSTRALIA LTOD.

12708782

L Ll ]

1 SIDETRACK

TR M S O R e T W R PR S D TR TR T TH GRG0 S G B SR R AR R ST AR P D TR AR P D ST R TR R R S G P S D #e PR e Th U We VI G e e WGP I D R G TR AR G D R RS T G T R S AR S G S S U R Y T AP Y G e S @ UR D M WS G e S PP T S TP WS SR EE S G S TR S AR W G SR R S YR G R R W A W WP M B G ae AP B

COLOUR NO.CNTS. MACERAL TYPE

RO FLUOR,

AN MAX.

FORMATION

AGE

DEPTH

NO .

R g

SAMPLE

O Z 2> >
XM _IOAAA
I et
U EUIXAAA
WXuwLro>>>
[» C G T
G =W ISIOO
DY ~ Ty
LN TS oy /51787,
WS> A AD——0—
AANILAD OCC
UL e S
AAAAAAXNX
e e e e DI D

I TUTT T O~ O
-t

waltd
P R S PN 2
wiriwrxercC20
>O>>CaLz2z2Z

MIONIS N —=MNo
MU~ oo

¢ & s 0 5 8 0 2 0

NN

RAND MARL EQUIVALENT

HaE A LCX Y
Sulbbo i b oy
JESN JNS U N DR R SRS E - L o
Wit iowis) <t <t
[Lfsslhslsalesle sl

BNBBNDNYY
WwH>DDDDOITIT D
ZTCoCoCoco
Whadiaduraiiiadtgig
coCcCLLouow
AL LTTAT <
(&Y e e el ek et e =
ugdurtdtabiatagud
P gvgege o grdsdes
COLLVOLUVO

TSI [PE IVIIS)
Y Wy Vs i
<CacIaqCTT
BT 2 T O A DO

CLCOTOOTD
ST TOOTCTO
® & s 5 & r ¢ e @
UPONNINGC U S~
MO QUL e NNy
N ML TS O - NN
e UOUNCIT N NT N

C L0 T AT OO

NI NIOSOS
T HOL0 VLT
MMM N
VI VRV VA VENENTLY]
L e N N

OB W - 0 AR v RGP S Gy S AN TR L S e R TV AR SR G5 WM TP R TR YR P ED Gn em W S S5 R SR ST SR G TR ED OGN P W R e We T G A B D S W SR W G G N TR T D R E P USRS G G W D R P R D W TP e T SR R N TP e e e SR AP P G PGS D D B g NS SE N WE G G N MR W YR AT e P W AR R SB @ OB N GO o Wb We WS Pe @ e W



PAGE 1

12/08/82 ESSO AUSTRALIA LTD.
TaBLE 4: TOTAL ORGANIC CARBON REPORT

BASIN = OTwaY
AELL - TRITOM 1

SAMPLE NN.  DEPTH AGE FORMATION TTTTTTAN CTTOCZ AN TOCZ AN TOC%  DESCRIPTION

* ok kkXkhkhkk Kk * % % ok %k k% k% *x L E RS EE & & &1 RRkRKXk Kk kk * %k de k Kk k %k k Ahkkdkkkkkk % kg ok ok gk ok kR

72360 W 1935.00 LATE CRETACEQUS BELFAST 1 1.37 1 1.32 1 .57 DKGRYSH LTGRYSH LTBRLMST
75369 X 5023.00 LATE CRETACENUS BELFAST 1 1.53 MD=DK GRY SH

75769 v 5185200 LATE CRETAFENUS BELFAST 1 1.52 DK GRY SH

===>  0EPTH :  1954.00 T0  2145.00 METRES, <=== I ===>  AVERAGE T0C : 1,26 % EXCLUDING VALUES TGREATER THAN 10.00 %  <===
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TABLE: 8 - TRITON-1 (Sidetrack)

C154 LIQUID CHROMATOGRAPHY DATA

N

Q

\ .
\~DrmH ' TOTAL NON EXTRACT COMPOSITION %

N OIN EXTRACT HC's HC's SULPHUR _

T METRES FORMATION/EQUIVALENT AGE (ppm) (ppm) (ppm) (ppm) SATS. AROM. N.S,0 ASPH. SULPHUR
©

gi 1785 Belfast Formation Late Cretaceous 547 74 473 - 5.3 8.2 14.5 72.0 -
W

& 2085 Belfast Formation Late Cretaceous 1030 129 901 - 3.9 8.6 15.0 72.5 -
XZ 2415 Belfast Formation Late Cretaceous 682 92 590 - 3.8’ 9.7 11.4 75.1 -
~ 2715 Belfast Formation Late Cretaceous 517 103 414 5 5.6 14.3  12.6  66.5 1.0
E’ 32075 Belfast Formation Late Cretaceous 734 167 567 - 8.6 14.3 13.3 63.9 -
g

I~

3375 Belfast Formation late Cretaceous 553 114 439 5 5.6 . 15.0 14.5 64.0 0.9

[Qp— [R [N y A oo e y - b y
N . N h by v




PE600595

This is an enclosure indicator page.

The encl osure PE600595 is enclosed within the
cont ai ner PE901819 at this location in this
document .

The encl osure PE600595 has the following characteristics:

| TEM BARCODE = PE600595
CONTAI NER_BARCODE = PE901819
NAME = FIGURE 1. C |-4 CUTTINGS GAS LOG
TRITON-1
BASI N = OTVWAY
PERM T = vIC/P15
TYPE = WELL
SUBTYPE = WELL-LOG
DESCRIPTION = FIGURE 1. C |-4 CUTTINGS GAS LOG
TRITON-1
REMARKS =
DATE- CREATED =
DATE- RECEI VED = 28/10/82
wW_No = W66
VELL-NAME = TRITON-1
CONTRACTOR = ESSO
CLI ENT_OP_CO = ESSO AUSTRALIA LTD

(I'nserted by DNRE - vic Govt M nes Dept)



PE600596

This is an enclosure indicator page.

The encl osure PE600596 is enclosed within the
cont ai ner PE901819 at this location in this
docunent .

The encl osure PE600596 has the followi ng characteristics:
| TEM BARCODE = PE600596

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

TRI TON-1 (S| DETRACK)

BASIN = OTWAY
PERM T = VIC/P1l5
TYPE = WELL
SUBTYPE = WELL-LOG
DESCRIPTION = FIGURE 2. C |-4 CUTTINGS GAS LOG
TRI TON-1 (S| DETRACK)
REMARKS =
DATE- CREATED =
DATE- RECEI VED = 28/10/82
W_NO = W66
WELL-NAME = Triton 1 sidetrack
CONTRACTOR = ESSO
CLI ENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vic CGovt M nes Dept)



PE600597

This is an enclosure indicator page.

The encl osure PE600597 is enclosed within the
cont ai ner PE901819 at this location in this
docunent .

The encl osure PE600597 has the following characteristics:

| TEM BARCODE = PE600597
CONTAI NER_BARCODE = PE901819
NAME = FIGURE 3. C 4-7 GEOCHEM CAL LOG
TRI TON-1 (SI DETRACK)
BASI N = OTWAY
PERM T = VIC/P15
TYPE = WELL
SUBTYPE = WELL-LOG
DESCRI PTION = FIGURE 3. C 4-7 CGEOCHEM CAL LOG
TRI TON-1 ( SI DETRACK)
REMARKS =
DATE- CREATED =
DATE- RECEI VED = 28/10/82
W_NO = W66
VELL-NAME = Triton 1 sidetrack
CONTRACTOR = ESSO
CLIENT_OP_CO = ESSO AUSTRALIA LTD

(I'nserted by DNRE - Vic Govt M nes Dept)



APPENDIX 8

GEOCHEMICAL REPORT

TRITON#1 AND TRITON#l SIDETRACK

OTWAY BASIN
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