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Abstract

Liquid hydrocarbons from the Yolla-1 and Pelican-5 exploration wells have
been subjected to liquid chromatography, ¢€1-C31 whole oil chromatography,
and capillary gas chromatographyv/mass spectrometry in order to characterise
and determine maturity, and also to determine information about their
source,

Samples from Yolla are low maturity paraffinic crudes, whose source
material was 1n part marine, and deposited in an oxidising depositional
environment.

A csample from Pelican is more mature, and aithough genetically related to
the Yolla c¢rudes, probably originated in a more continental environment.

INTRODUCTION

Yolla~1 and Pelican-5 were drilled by Amocc Australia Petroleum Company
during the period 1985-86.

Drill stem tests carried out over hydrocarbon-bearing intervals in the
Yolla well were the first such tests performed on wells drilled in
Tasmanian waters. DST-1 (2809-2814, 2818-2824.5 m) and DST-2B {1813-1833 m)
produced significant flows.

5ix intervals were perforated in the Pelican-5 well, but only two had
hydrocarbon flows in any quantity; DST-4 {3142-3163 m) and DST-6 (2786-2790
mj.

Samples of the liquids recovered from three of the tests (Yolla DST~1 and
D3T-2; Pelican DST-4) were forwarded to Analabs, Perth, for geochemical
analysis. The results and interpretation are the subject of this report.

LIQUID CHROMATOGRAPHY

The crude oil is separated into saturate, arcomatic, and N30 (asphaltenes
plus resins) fractions by medium pressure liguid chromategraphy. Results
are shown as Table 1. The three samples are very paraffinic and contain
only minor amounts of aromatics.

WHOLE OIL CHROMATOGRAPHY

Whoie oil capillary gas chromatography (Ci-C31 GLC} and C4-C7 detailed
gasoline range gas chromatography {C1-C7 GLC) were carried out on each of
the samples and the results are shown as Figures 1-6 and tabulated as Table
Z,

The high pristane/phytane ratios indicate that the organic matter was
dominantly of terrestrial origin and deposited in a relatively oxidising
depositional environment (Powell and McKirdy, 1875; Tissot and Welte,
19845 . The pristane -n C17 ratio for the Pelican sample {2.4) indicates a
peat-swamp depositional environment {(Lijmbach, 1976).
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{C21 + C22}/(C28 + C29} ratios are high (3.5} for the Yclla samples,
indicating that marine matter contributed to the source material. The
ratio from Pelican is much lower.

The two Yolla samples are similar regarding their C1-C31 and <C4-C7
fingerprints ({fig. 1-4}. The deeper sample {fig. 1) contains a higher
amount of light molecular weight compcunds, indicating & higher maturity
level than obtained for the DST-2 sample. This is possibly due to the
proximity to a 100 m+ intrusive dolerite body encountered below 2580 m.

GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Gas chromatography/mass spectrometry (GC/M5) enables investigation of
compounds with characteristic structures ({‘'biological markers’'), even
though these may account for only very small percentages of the total
crude. These studies help in understanding geochemical processes, grouping
0il into families, establishing the past thermal history, and
reconstruction of the depositional environment (Seifert and Moldowan,
1981).

GC/M5 was carried out on the Yolla DST-2 and the Pelican samples. The
results of the Yolla sample are shown as Figures 7-15 and the Pelican
sample as Figures 16-24. Selected parameters are shown in tabular form as
Tables 5 and 6.

Maturity is indicated by several parameters including the 18a{H} -
hopane/17a{H} - hopane ratio. The ratio increases exponentially with
increasing maturity from about 0.2 at the onset of o©il generation %o
approximately 1.0 at peak o0il generation ({(Tissot and Welte, 1984). The
sample from Yolla is seen to be of low maturity {Table 5.1) whereas the
Pelican sample is mature {Table 6.1)}. A further maturity indicator, the €29
20/20R o8B0 gterane ratio (Table 5.5) 1indicates a higher maturity for
the Yolla sample. The Pelican sample did not contain sufficient steranes
to determine reliable sterane ratios.

C27/CZ29 ratios can be used as an indicator of source type. High ratios (:1}
indicate algal matter; aquatic organic matter has a ratio of approximate
unity:; low ratios (¢1) are indicative of higher plants (Tissot and Welte,
1984). Limited information is only available for Yolla, and indicates that
higher plants contributed to the source. Mass fragmentograms from both
Yolla and Pelican show diterpanes of higher plant origin including
beverane, isoprimerane, phyllccladane and kaurane, although these compounds
occur in greater abundance in the Pelican sample (fig. 15, 24).

SUMMARY

The similarity of source material from both Yolla and Pelican suggests a
genetic relationship between them. The organic matter is derived
predominantly from higher land plants, but marine sources produced a
significant component, particularly at Yolla.

Differences in maturity level between the two Yolla samples and also to the

Pelican sample are due to different igneous and burial histories.
Differences could also be due to different migration histories.

13-2

SCE



;725

REFERENCES

LIJMBACH, G. W. M. 1976. 0On the origin of petroleum. Froc. 9th World
Petroleum Conference 2:357-369.

POWELL, T. G.;McKIRDY, D. M. 1975. Geological factors controlling crude
0ll composition in Australia and New Guinea. Bull. Amer. Assoc. Petr.
Geol. 59:1176.

SEIFERT, W. K.;MOLDOWAN, J. M. 1981, Palecreconstruction by biological
markers. Geochim. Cosmochim. Acta 45:783-794.

TISSOT, B. P.;WELTE, D. H. 1984. Petroleum formation and occurrence.
Springer-Verlag (2nd Edition).

[23 February 1987]



Bate of Job: OCTOBER 1964

Sample
YOLLA |, DST 2 1833
YOLLA ¢, DST | 280%
PELICAN 3, BST 4
I42n

1587,

8.7
83.1

TABLE 1

Sumwary of Liquid Ehromatograghy{Cospositional Data}

~~=~-Hydr oc ar boas—-—--- --~--Nanhydrocar bong------ SAT_
IARDN, ZHL's ZN50's  XASPH. ZNom HC's ARON

1.3 7.0 30 nd 3.0 12,32

12,4 7.7 2.3 L] 2.3 6.73

g.8 .4 3. b nd 3.4 .84

86.4
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FIGURE 1
YOLLA 1, DST 2, 1833m
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FIGURE 2
YOLTLA 1, DST 2, 1833m
Whole 0il
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FIGURE 3
YOLLA 1, DST 1, 2809m
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FIGURE 4
YOLLA 1, DST 1, 2809m
Whole 0il

Cl—C7 GLC
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TABLE 2
SUMMARY OF WHOLE OIL. ANALYSIS Date: 1984
Company: TASBMANIAN MINES DEFT. Sample: YOLLA 1, DST 2, 1833m

AFT Gravity ZSul phur {w/w)

nd

nd

FHYSICAL FROFERTY DATA

Viscosity (25"C)

COMFOSITION BY CARBON NUMEBER

Carbon Number Rel. Wt %

1

RANTSEL NN S

10
11
12
13
14
15
14
17
18
1%
20
21

a2

w4

2

24
25
24
27
=8
29
a0

31

= 0.18
1.12
2.78
&.x8
11,09
8.07
I
&.78
.21
4.78
e 29
S 45
4.91
F.50
&.17
2.86
Z.01
2.47
2.17
2.0
1.78
1,50
1,30
1,03
Q.93
0.462
0,57
0.27
0. 2%

ned

Viscosity (60"0) Pour PL("C)
nd nd

COMFOSITION OF CaA-27 FRACTION

Compound Rel., Wt %
A isobutane 1.43
5] n—butane 3.81
C isopentane H.59
D n—pentane 4. 80
E 2,2-dimethylbutane .23
F cyclopentane 0. 80
G 2y3~dimethylbutane 0,85
H Z-methyl pentane 4.6%
I J-mizthyl pentane 2.61
J n—hexanes 8.31
it methyleyelopentane 5.01
L 2,4-dimethylpentane 0. 48
i benzene 1.47
] cyclohexrane .53
0 1,1~dimethyleyclopentane £, 80
F 2—methyl hexane 2.71
£ I-methyl hexane Z.94
R 1 gig-3-dimethylcyclopentane 1.27
5 1 trans-3-dimethvylcyclopentane 2.05
T 1 trans—-2-dimethylcyclopentane 0,16
u n—-heptane .75
Y methylcyclohexane 20,99
W 1l cig—-Z2-dimethyleocyclopentane G.56
A taluene ?.19

CALCULATED DATA — C4-C7 FRACTION

CALCULATED DATA - Cil2+ FRACTIOM

Fristane/Phytane
Fristane/n—-Ci7
Fhytane/n-C1l8
THMTD/Pristane
(C214+C22) / (C2B+L29)

nd
™TD
is

EH B

no data
Trimethyltridecane
Insufficient sample

B.18

1.38
0.18
0,31
3.58

Faraffin
Faraffin

13-9

Faraffin Index 1 1.921
Faraffin Index II 20,23
N/E (Maturity) 1.30
£/ (Matuwrity) 0.79
J/K (Maturity) 1.70
I/M (Water washing) 1.78
1/J (Biodeqgradation) .31
Index I = (FP+1R)/(R+5+T)

Index I1I

ZU irm all compounds N-V
Felow detection limit

It H

bdl



TABLE 3
SUMMARY OF WHOLE OIL AMALYSIS Date: 1986
Company: TASMANIAN MINES DEFT. Sample: YOLLA 1, DST 1, 2809m

FHYSICAL FROFERTY DATA

AP Gravity ASulphur (w/w) Viscosity (25"0) Viscosity{&40"C) Four PE("E)

ind nd nd nd nd
COMPOSITION BY CARBON NUMBER COMFOSITION OF C4~C7 FRACTION
Carbon Number Rel. Wt % Compound Fel. Wt %
1 - 3 0,12 A isobutane 0.99
4 1,06 E n-butane F.21
o J.07 c isopentane 4.74
& 8.41 D n—-pentane &S0
7 12.81 E 2,2-dimethylbutane O 24
8 10,01 F cyclopentane 0.87
4 1%.84 G 2,3-dimethvibutane Q.83
10 8.&87 H 2-methylperntane 4.46
11 F.62 I J-methylpentane 2.56
12 4.473% J n—hexane @, 00
13 S.35 K methylcyclopentane 5.39
14 .31 L Zy4-dimethylpentane 0,50
15 4,02 M benzene Z.00
16 2.42 M cyclophexane V.67
17 3.23 0 1,1-dimethylcyclopentane 0.77
1a 1.74 F 2-methylherane 2.83
19 1.50 B 3—methylhexane 4.01
20 1.39 R 1 cis—-3~-dimethylcyclopentane 1.31
a1 1.19 8 1 trans-3-~dimethylcyclopentane 2.06
22 1.13 T 1 trans-2-dimethylcyclopentane .17
273 1,03 U n—-heptane 10.46
24 O.923 v methyleyclohexane 11.27
25 Q.79 W 1 cis—2~dimethyleyclopentane .51
24 .62 X toluene 16. 64
27 0.%2
28 0.31
29 0.25
20 O.12
31 0.0%9
CAL.CULATED DATA - C4-C7 FRACTION
CALEUL.ATED DATA — C12+ FRACTION Faraffin Indewx 1 1.93
Faraffin Index 11 23.081
Fristane/Fhytane &.92 N/K (Maturity) 1.42
Fristane/n-C17 0.72 C/D (Maturity) 0.73
Fhytane/n—-C18 G.11 J/K (Maturity) 1.67
TMTD/Pristane 0.62 I/M (Water washing) 0. 85
(CRL+C22) /(C2B+C2T) 3.99 I1/J {(Biodegradation} Q.28
nd = no data . Faraffin Index I = (P+{)/ (R+5+T)
TMTD = Trimethyltridecane Faraffin Index I1 = ZU in all compouncds N-Y
is = Insufficient sample bdl = Below detection limit
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FIGURE 5
PELICAN 5, DST 4, 3142m
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FIGURE 6
PELICAN 5, DST 4, 3142nm

Whole 0il

Cl--C7 GLC

M E < C - WO DO OERMNMM G —IEmTmME O

C4-7 CONPDUNDS

ispbutane
n-butane
isopentane
n-pentane
2,2-dimethylbutane
cyclopentane
2,3-dimethylbutane
2-aethylpentane
3-sethylpentane
n-hexane
zethylcyclopentane
2,4-dimethylpentane
benzene
cyclohexane
1,1-dimethylcyclopentane
2-aethylhexane
3-methylhexane

! cis-3-dimethylcyclapentane
1 trans-3-dimethylcyclopentane
I trans-2-dimethylcyclopentane

n-heptane
aethylcyclohexane

1 cis-2-dimethylcyclopentane

toluene

gngr




Company

SUMMARY OF WHOLE

TASMANIAN MINES DEFT

AFI Bravity LSalphur (w/w

nd

COMPFOSITION

Carb

1

CALCULATED DATH ~ 12+ FRACTION

an

19

17
18
19
20
21

2E

g
25
s
27
28
o

oy

0

5]

nel

Mumber Rel . Wt %
3 0. 41
1.98

B e
P

15.14
24.96
146,95
12,173
5.73%
265
1.53
L
1.90
1,31
o.61
1.08
0. 57
0.5
Q.48
0,59
Q.58
O =7

- r

Ty
0,17
0,14
0,08
GO,a7

Fristane/Fhytane
Fristane/n-C17
Fhvtane/n-C18
THMTD/Pristane
(C21+022) / (C28+029)

als;
THMTD
i

= no data

Ii

Trimethyltridecang
Insufficient sample

TABLE 4
Sample:

OIL ANALYSIS Date
PELICAN 5, DST 4, %142m

FHYSICAL FROFERTY DATA

33

: 1984

Viscosity (25"C) Miscosity (60"E)  Pour FEO'D)

BY CAREOM MUMEER

bho1iz2
0. 88
O.1%
0.6l
240

el

COMROSITION OF

[ 1«
S 1 tra
T 1 tra

() 1 ¢

ricd

Compound

isobutane
r—bhutane
isopentane
n-pentane
Zyd-dimethylbutane
cyclopentane
2y 3-thimethylbutane
Z-methylpentane
J-methylpentane
n—hexane
methyloycl opentanes
2yd-dimethylpentane
benzene
cyclohexane
l,1-dimethylcyelopentane
Z-methyl hexane
Z-methylherane
ig-S~dimethylceyclopentane
ne-3I-ttimethylocyclopentane
ne-Z-dimethyleyclopentane
rn-heptanes
methyloyeclohexrane
is-d-dimethyloyclopentane
toluene

nd

C4-07 FRACTION

Rel. Wt %

1.32

270
4.466
5. 29
Q.25
0.65
1. 00
=, 00
2.9
g. 80
4.94
QL &l
1.07
S T3
0L B

- -
o a)

4.581
1.44

L IR
TR )

O.19
9.84
Z1.48
O.ad
.70

CALCULATED DATA — C4-0C7 FRACTION

Faratfin
Faraffin

13-13

Faraffin Indesx I
Faraffin Index I
MAE  (Matwerity)

C/D (Matw-ity)

J/K (Matuwrity)

I/ {Water washing)
170 (Biodegradation)

Irndex 1
Index Il
bhdl

P+ A (R+5+T)
“Woin all com
Below detecti

it n

2.02
19.47
1.3
Q. 820
1.78
2,74

O. AR5

pounds N-V
on limit
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FIGURE (X
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M1z-11-86. GEC. ©.2-/258ul. COL#72.

162

NIW'(LWJI%w..J'w‘\.r.-qh‘w"'o"enﬂ"\-ﬁ"l)""ﬁ\'n"" LA '-.hl ’J\ ﬁﬁ.—*ﬂf‘l‘rv eatphbar IJ""*""‘"*’J"‘“"“;""“““*"'|"*‘‘r'*f‘"“""v—*""ﬂ"'\.n *

458

I L }L\"_Jnlrh”‘v\’ "“M“.n'"w-.,-?‘wm\ﬁ,\-.;-wx T i P

T

1 ST T T T T T T T T T T T T T T T .1
32 34 38 32 48 42 44 46 485 BB B2 54 56 £EB 68 £62 £4 E& 68

BOELIEE Y OLLA#1, 1833m, DST#2. ERAMCHED CYCLIC FRAGMENTOGRAM. 6116
{l1:3-11-86. GEC. B.2-250ul, COL#72.

22

ol WHUHLWM \MrwM\qmﬁmwwmmmw@

g b Lvdmmm-ﬂﬂmﬁ

T T T T T T T T T T T T T T T | i T T
32 34 36 33 48 42 44 46 48 5@ 52 54 G& B2 6@ &2 64 A& 68

13-19 [ 5cm

—



ERClGl Y OLLA ],

MIEC

4978

HRHE YOLLA#
13-11-

3954

FIGURE |3
12323m, DST#2. BRANCHED CYCLIC
13-11-86. GEC. 8.2-258ul. COL#72.

et —IL_{“"@M;T«_J L"’ I'V""\.J\v.

FRAGMEMTOGRAM .,

I

i

M

el b !

"hﬁ{\\yﬂs‘; L

! .
5"'.;.,-,!._«""“[“; lll,h.ﬁ';‘r-'\\f L\V""".""#,x,.'ﬂ"h‘ o .-luh‘g_*

H

I I 1 i3 T
) 17 i8 19 23
#1, 1833m, DST#2. BRAMCHED CYCLIC FRAGMEMTOGRAM. AL16
86. GEC. @.2-25Bul. COL#72.
C
s ®  DRIMANES
® REARRANGED DRIMANES
® BEYERANE
) clé
cl$ |
Cﬁ N j
~
\
\1
I
M
N

L«g_j

] \
ﬁﬂ&f&rufnwujkwnr “”'ilﬂwa

—~__,____

/\m‘“'f"'-'—"'-..nbl—.-—"l# -

t'f "l J,.

T
1e 17

13-20

T
18 1'5' Pyt

5cm




2if33

FIGURE U
%‘MLLQM, 1833m, DST#2. ERAMCHED CYCLIC FRAGMEMTOGRAM. Baa c11¢
13-11-86. GEC. ©.2-25B8ul. COL®#7Z2.

444

283

NAME
L MISC Bl

oL
o

] HOMOLOGOUS TRICYCLIC
TERPANES

Ca

-"m"'""‘”"“"'ﬁ..f ”“'ﬂ"“"‘r'"“"""J.U'“-""“""-"""n**-'»#Ww*’u‘*'r“-mﬂ’-ﬁwwﬂ'ﬂmw‘l"“ ."J“"\\"J K"‘*‘h‘/\h‘\»*l"—‘rm""ﬂﬂ"”‘“"‘»”’#\"'l'

T I I I

LN ll‘MMWHJﬂLAu%w\MW.MMﬁHW«ﬁ»J\\-wﬁJ leWw,_wuﬁ-ﬁ-wmg—
22 273 24 25 26 27
a , 1833m, DST#2. BERAMCHED CYCLIC FRAGMEMTOGRAM. 6116
86. GEC. @.2/25@8ul. COL®#72.
[ I1SOP IMARANES j
AN uwﬂﬂ AT M«zwx,m,m,/\ﬂ LfJ/\wa,J‘L LW ST
|
g AW IJI«JWWNM. \(\) w \jﬁf\ *JK A
o gy i B g
a ks .-%-WFMM-W b i, SRR
I 1 | T 1
22 25 24 25 26 27
13-21 , 5cm




MLACTGIa@ Y OLLA#1 ,

1833m, DST#2.
M1 5-11-56.

GEC. B.2-258ul.

2a9

ERAHMCHED CYCLIC
COL#72.

FIGURE I35

PHYLLOCLADANES

FRAGMEMTOGRAM .

- {WMW\WU ¢

s

B3l 6116

6B CH)

ol

A’[\"".L"ﬂ!\ﬂ‘l\w My

22 23 24 25 26 27

INEREE OLLA#1, 1833m, D3T#2., ERAMCHED CYCLIC FRAGMENTOGRAM. 6116
Bl 1z:-11-25, GEC. 8.2-250ul. COL%#7Z2.
9e
| “;! l J
vl
S-Iww‘ Wn“.“‘\“[umw\l l"lll. Yol ’r‘]\#‘ | 'rll;i ur 1\.“;."; \f‘h ’,.MI'HW ""
‘kl'
H R T— \Jl"'l.ﬂh.t,.,ﬁ,'.ﬂf ¥ d
At !
T T T T T T
zZa4
“‘U‘*ﬂ‘f\;
l.I ¥
a)"u‘*‘ﬂ"'! M
it o S Sl
b mbamnhaidids !".-‘.-,,..Nm"%-’% [ . I = ;"' e Pty ety ny
I
22 23 24 25 26 27
13-22 f— 5cm




23/,

FIGURE lb

CERIMAFELICAN®#S ,D8T#4 ,3142m. ERAMCHED CYCLIC FRAGMEMTOGREAM. @ o128
(Rl ~C-11-86., GEC. B.2-188ul. COL%#7Z.

26
(295

Caalf
® DIASTERANES
|

IEEEMFELICAN®S ,DST#4 ,3142m. BRAMCHED CYCLIC FRAGMENTOGRAM. F RN JPE=I
Bl :c-11-56. GEC. ©.2-180ul. COL#72.

a2 S  STERANES Cpak

@  1SOSTERANES C3a$ Lo
® DIASTERANES 29
C:_qf- Czqs /
uj C;q&
I A
"
|

C21S CaR

p
S
—
I
[
B
()
.& —
g
N
o
N
o
£a
|
e
o




243

217 (M
““NW W“/W Wt sl

| T T I T
B 41 42 432 44

e
WMMWMMWM A‘V www\, w u M& e A

11111 - om -




FIGURE |8

IS PELICAN®#S ,DET#4 ,3142m. BRAMCHED CYCLIC FRAGMEMTOGRAM.
Mzt-11-8e. GEC, B.2-186ul. COL%#7Z2.

69

@ STERANES

%33

Wiy =129

35

(3]
Y
(£
o
)
(a4
M
_\[—l
fad
oo
]
W
[
s

IEREMFEL ICAN®E ,DST#4,3142m. BRANCHED CYCLIC FRAGMEMTOGRAM.
EEEE:c-11-56. GEC. ©.2-100ul. COL#72.

232679

ATV VW

Cs @ ALKYL CYCLOHEXANES

s

BEEE 120

2eE1

Pr

@ PRISTANE/PHYTANE

IVl e ] |
16 19 20 22 24 26 2230 32 34 36 35 40 42 44 46 43 5O 52 54 G6 S8 60 62 64

13-25
e

5cm

—>



r«mwwmwwwww»w’W‘““““‘

26fss

WLJW WWWMMWWA

11111




27/33

FIGURE 0

MEGISMFEL ICAN®E ,DST#4 ,3142m. BRANCHED CYCLIC FRAGMEMTOGRAM. 6128
[Pl 25-11-56. GEC. @.2/188ul. COL=72.

WM'W Iw M"MW%MMWM'MF Y

s

I | I I | | | I I

WJWWWW R

T T T T T T T T T T T T T = T T ] -
22 34 356 38 48 42 44 46 45 5B E2 54 £ B2 £B &2 &4 A& B8

EGISMPELICAN®S ,DST#4 ,2142m. BRAMCHED CYCLIC FRAGMEMTOGRAM. FRH IR

AREIME " -11-86., GEC. B.2-1688ul . COL#72.
R
o WWM
1 '
M Cyy
C
‘ Cia 30
w | G

T T T T T T T T T T T | R T | T F—1
32 34 36 38 48 42 44 46 48 EBA 52 54 E& EBS 8B &2 &4 BE& 8

156 5

® HOPANES
@ MORETANES

13-27 f— 5cm

>



/33

FIGURE 2|

MILEIMFEL ICANSS , DST#4 ,3142m. BRAHCHED CYCLIC FRAGMENTOGRAM. Wy 128
EEEER:=c-11-56. GEC. @.2/108ul. COL#72.

g TR BT L T

7S

| i

hoboirpsd

T T T T T T T T T T T T T T T T T T T
32 34 326 38 48 42 44 46 423 BB 52 B4 EB& EB £8 62 £4 BB 6E

REEIMFELICAN®#S ,0ET#4 ,3142m. BRANCHED CYCLIC FRAGMEMTOGRAM. 128
Bl 2c-11-26., GEC. @.2-18B8ul. COL#72.

MN%MWMWM i LA
h Wmﬁw [

1 T T T T T T T T T T T T T T T T
32 34 386 383 48 42 44 45 48 5B 52 54 E& 5B 68 52 64 66 €3

14

14

13-28 e 5em

—



.29[;53

FIGURE 2%

B FELICAN®S ,DET#4 ,81428m. BRAWMCHED CYCLIC FRAGHMEMTOGRAM. Balf c1:z28
26-11-86. GEC. ©.2-188ul. COL%#?72.

E1586

. %J L, Lo Al W AN

NJ'\M i M V \Ww'w«wﬂwwnmﬂwﬁwyﬂ

I I I 1 I

1& 17 18 12 28
Bl FEL ICAN#ES ,DST#4 ,3142m. ERAMCHED CYCLIC FRAGMEMTOGRAM. [AEE clz@
B -c-11-86. GEC. 98.2-180ul. COL#72.

Cu’
§ DRIMANES
® REARRANGED DRIMANES

@ BEYERANE

Cis
Cs Cie

E

N t

L‘ A

J VJ o \

iy Wl 47 Wb o
16 17 18 19 20
13-29 i 5 cm —




FIGURE 2.3

BACHIMPEL ICAN®#E ,DET#4 ,3142m. BRAMCHED CYCLIC FRAGMEMTOGRAM. W o124
(FEER -C-11-86. GEC. B.2-1808ul . COL#72.

® HOMOLOGOUS TRICYCLIC
TERPANES

’ Clq

f W‘MMWWW»MM | WWM@MMM

T T T T I T

WWJ e U‘M ij IWMMMNWM Lﬂ"m}kwfmwm

1 I T I

RENEIPEL [CANSE ,DST#4,3142n. BRANCHED CYCLIC FRAGMENTOGRAM. FRN ISR
EER-c-11-286. ©EC, A.2-160ul. COL#72.

429 [ 1SOP IMARANES

B |\, &"N'V*"'frﬂ“’“\'“w“%ﬂk“”‘” ) "W e

I

o AWM
i.-WMWW”a"' WA d wﬁ‘ Mﬂn M«WMWWM
,,W,ma wmw *““'M'Jl’n\'} WA“’\MMWM "

! i b .--‘r'w'- ey ¥ 5
2 z2v

&3

181

13-30 5cm
fe— |




333

FIGURE 24

BEEEISMFELICAN®S ,D3T#4 ,2142m. ERAMCHED CYCLIC FRASMEHTOGRAM.

Wadip G128
B :c-11-86. GEC. 6.2-186ul. COL#72.

429

16 BCH)

i M M |
AU LL TV

® KAURANES
® BEYERANE

M
I
fd
)
M
£
o
iy}
ra
T
%]
-

EEGRIEPEL ICAN®ES ,I2T#4 ,3142n . BRAMCHED CYCLIC FRAGMEMTOGRAM. BHiE o128
BEEE 2o -11-26. GEC. 8.2-188ul. COL&7Z,
18%

i r W
i .ww"'ﬁ,"'-“\‘f'ﬁ“ﬂ*’"j'{” o ,l,un'gﬁ‘.vﬂaﬂ*li‘l"“gf“\fdf )\kr (W’ M\ ’\N H‘W i Wﬂg"un"’\!wh{‘-,

T

f
. ‘Il ‘| .v"'1|
. i 5_1.5 uf!l,l"\k' AE ¥
Abasbinho L Ry CUN e |
ENCNETNELN.Y. \I =y :

|
A&ww‘%s;hﬁlﬁ*"m \ L \n |

Mo
22 243 24 25 26 27

I

13-31 fe— 5cm

—>]



TABLE S

SELECTED PARAMETERS FROM GC/MS ANALYSIS

Sample: YOLLA 1, 1833m, DST 2

Parameter Ton(s)
l. 18c(H) ~hopane/17c(H) ~hopane (Ts/Tm) 191
2, 030 hopane/C3O moretane 191
3. C31 228 hopane/C31 22R hopane 191
4, 032 228 hopane/C32 22R hopane 191
5. 029 205 oo sterane/C29 20R oot sterane 217
6. 029 afB steranes .
829 Qoo steranes + 029 aBB steranes
027/C29 diasteranes 259
8. C27/C29 steranes 217
lBa(H)—oleanane/CBO hopane 191
10. C29 diasteranes .
C29 oo steranes + C29 aBR steranes
C {hopane + moretane)
e 0 191/217
29 (steranes + diasteranes)
12. ClS drlmane/Cl6 homodrimane 123
13. Rearranged drimanes/normal drimanes 123
14, €5 alkyl cyclohexane/C3O hopane 83/191
5. €5 alkyl cyclohexane/Cl6 homodrimane 83/123
n.d. = not detectable

13-32

o - O v O

Value

.16
.28
.87
.10
.56

.56

0.29

.91

.61

.50
.51
10.
.36
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TABLE b

SELECTED PARAMETERS FROM GG/MS ANALYSIS

Sample: PELICAN 5, 3142m, DST 4

Parameter ) Ion(s)
I. 180.(H) -hopane /170 (B) ~hopane (Ts/Tm) 191
2. C30 hopane/C30 moretane 191
3. C31 228 hopane/C31 22R hopane 191
4. C32 228 hopane/C32 22R hopane 191
5. 029 205 oo sterane/C29 20R oo, sterane 217
6. C29 oBB steranes .,
C29 000 steranes + 029 aPB steranes
7. C27/C29 diasteranes 259
8. 027/C29 steranes 217
9. 18&(H)—oleanane/c30 hopane 191
10. 029 diasteranes 217
C29 oo steranes + 029 apB steranes
C (hopane + moretane)
1.
! C3O 1917217
29 (steranes + diasteranes)
12. C15 drimane/Cl6 homodrimane 123
13, Rearranged drimanes/normal drimanes 123
14. Cig alkyl cyclohexane/C3O hopane 83/191
15. C15 alkyl cyclohexane/cl6 homodrimane 83/123

n.d. = not detectable
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Value

> 15.00

116.00
18.40



