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1987/28. Petroleum geochemistry of a sample of Tasmanites
0il shale.

P. W. Baillie

Abstract

One sample of Tasmanites oil shale f{from Latrobe has been analysed
geochemically. The sample is an extremely rich source rock for oil,
containing predominantly agquatic, alga-derived organic matter, and is of
low maturity.

INTRODUCTICON

The Tasmanites oil shale of northern Tasmania (Bacon, 1986) is dominantly
telalginite derived from the unicellular alga Tasmanites, with minor
lamalginite and sporinite (Crisp et al., 1987). Rare vitrinite indicates a
reflectance of about ©.4% (Russell, 1980).

Previous geochemical studies have usually been related to hydrogeneration
as 2 possible source of liquid hydrocarbons (Philp et al., 1981; Philp
et al., 1982, Russell, 1980). A pyrolysis-gas chromatography and pyrolysis-
gas chromatography-mass spectrometry study (Philp and Gilbert, 1983} showed
that the kerogen is dominated by alkene/alkane doublets 1in the C6-C20
range, maximising around C9, and alzo a very high concentration of
tricyclic diterpenoids in the Ci9 to €23 region and of the type that are
typically associated with diterpencid precursors in marine organisms. Crisp
et al, (1987) did not detect pristenes in gas chromatographic analyses and
noted that extremely low concentrations of aromatic compounds reflected an
algal origin for the organic matter in the oil shale.

The present study was carried out by Analabs (Perth) to assess the source
potential of the o0il shale, and to allow comparison with other Tasmanian
hydrocarbon-bearing sequences.

The sample analysed was collected by Ms C.A. Bacon from an cutcrop near The
Great Bend of the Mersey River [DQA5Z0305}].

ANALYTICAL PROCEDURE

The rock was first submitted to screening analyses (Rock-Eval pyrolysis and
total organic carbon determination) and then extracted. Saturate, aromatic
and NSO fractions of the extract were separated by liquid chromatography,
and gas chromatography was performed on the =saturate fraction. The
branched and cyclic compounds of the saturate fracticon were then separated
with a molecular sieve, and gas chromatography-mass spectrometry {GC-MS)
was carried out on the branched/cyclic fraction.
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RESULTS AND DISCUSSION

The analytical results obtained are presented in the following figures and
tables:

Type of analysis Figure Table

Total organic carbon 1
Rock-Eval pyrolysis 1
Extraction and liquid chromatography 2
Gas chromatography of saturate fraction 1 3
Gas chromatography-mass spectrometry 2 4

Total organic carbon {TOC), as determined on the unextracted oil shale, is
2.58%, wuwhich classifies the sample as an excellent potential source; the
high hydrogen index {HI = 748) and low oxygen index (0I = 11) indicate
Type-1 kerogen, and so the sample has a high source potential for oil
{Tissot and Welte, 1984). The value for 51, however, which represents the
level of o0il alreadv generated by the sample, is low. This observation,
together with a resulting production index (S51/51 + 32) of (almozt) zero
and a low Tmax value of 436°C, evidence the immaturity of the sample, in
agreement with the vitrinite reflectance determination of Russell (1980}.

The GC trace (fig. 1} o¢btained for the sample shows an n-alkane
distribution with a maximum at n-Cl7; only very minor amounts of higher
molecular welight compounds are present (fig. 1, Table 3), {further
suggesting that the organic matter in the oil shale consists predominantly
of algal remains (Tissot and Welte, 1984).

The small amount of total extract recovered (Table 2} is believed to be due
to the 1low level of maturity. Low pristane/phytane and pristane/n-Cl7
ratios, low carbon preference indices in =spite of the immaturity of the
sample, and a high (C21 + C22}/{(C28 + C29) ratio all characterise aquatic
organic matter deposited in a reducing depositional environment.

Biomarker distributions were  obtained from GC-MS analyses. GSterane
distributions (fig. Z2a, Table 4) confirm the predominantly marine source of
the organic matter (C27/C29 sterane ratio of 0.85}, but the presence of C29
steranes wmight indicate minor contributions from terrestrial sources
(Seifert and Moldowan, 1987). (28 steranes are present in the oil shale as
well, and are possibly indicators for contribution by lacustrine algae.

The most meaningful biomarker maturity parameters are triterepane and
sterane ratios {(Seifert et al., 1986; BSeifert and Moldowan, 1987). Ts/Tm
hopane as well as C29 205/20R sterane values both confirm a maturity level
just before or, at best, at the very beginning of oil generation. The C29
205/20R sterane ratio of 0.24 is approximately equivalent to about 0.5% Ro,
with 0.6% Ro being generally accepted as the beginning of peak oil
generation for a Type-1 kerogen.
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FIGURE 2B
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FIGURE 2C
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FIGURE 2E
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FIGURE 2H
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THAX 51
436 0.03

THAX = Max. temperature §2
51452 = Potential yield

PC = Pyrolysable carben
0I = Dxygen Index

TABLE |

ROCK-EVAL PYROLYSIS DATA {one run)

52 83 51452 §2/53
19.30 0.30 19.33 64.33
51 Yolatile hydrocarbons (HC)

nn

83 Organic carbon dioxide
TGC = Total organic carbon
nd = no data

28-15

IS/B

PI PC ToC HI 01

0.00 1.60 2,58 748 1

§2 = HC generating potential
PI = Production index
HI = Hydrogen index



TABLE 2

Summary of Extraction and Liquid Chromatography

A. Concentrations of Extracted Material

------- Hydrocarbons--------

Weight of Total Loss on HC
Rock Extd. Extract Coluan Saturates Aromatics Total
{grans) (ppm) (ppn) (ppm) {ppn) {ppa)

0.4 1923 41.7 45.4 13.9 59.5

B. Compositional Data

-----Hydrocarbons------ ~----Nonhydrocarbons------ EOM(mg)

LSAT.  YARDN. ZHC's  XNSD's ZASPH. ¥Non HC's T0C(qg)

30.3 9.2 39.5 60.5 nd 60.5 nd

28-16

5AT(rg)
Tac{g)
nd

g

NonHC

NSO's Asphaltenes Total

tppn)
1.3

SAT
AROH
3.29

(ppm)
nd

ASPH
NS0
nd

(ppm)
7.3

HC
Non HC
.
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TABLE 3

Summary of Gas Chromatography Data

A. Alkane Compositional Data

Prist./Phyt. Prist./n-C17 Phyt./n-C18 CPIt1) CPI(2) (C21+C22)/ (C28+C29)
2,93 .30 .27 1.07 1.02 2.00

B. n-Alkane Distributions

nCi2 nC13 nC14 nC15 nCi6 nC17 iC19 nCi8 iC20 nC19 nC20 nC21 nC22 nC23 nC24 nC25 nC26 nC27 nC28 nC29 nC30 nC31
50 55 7.3 9.9 14,2 15.9 8.0 9.8 2.7 4.3 2.6 2.2 2.0 L7 1.6 L3 1.2 L1 1.0 L4 .7 .9
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Sample:

10.

1.

12.
13.
14.

15.

——— -

TASMANITE OIL SHALE

Parameter
lBa(H)~hopa;;;;;;za;-hopane (Ts/Tm)
C30 hopane/C30 moretane
C31 228 hopane/C3! 22R hopane
C32 228 hopane/C32 22R hopane
C29 208 aoa sterane/C29 20R ooo steranes

C29 opB steranes
C29 ano steranes + C29 ag steranes
C27/C29 diasteranes
C27/C29 steranes
18a(H)-oleanane/C30 hopane

C29 diasteranes
C29 an steranes + C29 oBf steranes
C30 (hopane + moretane)
C29 (sterames + diasteranes)
C15 drimane/Cl16 homodrimane
Rearranged drimanes/normal drimanes

Cl5 alkylcyclohexane/C30 hopane

C15 alkylcyclohexane/C16 homodrimane

nd = not detectable
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Ion(s)

- -

191

217

217

259
217

0 Jf |

217

1917217

123
123
83/191

83/123

7

nd

nd

" nd

nd

28.71

11.63



