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ABSTRACT

C,-C; hydrocarbon concentrations (about 35 compounds identified, including saturated, aromatic, and olefinic
compounds) from 38 shipboard sealed, deep-frozen core samples of Deep Sea Drilling Project Sites 585 (East Mariana
Basin) and 586 (Ontong-Java Plateau) were determined by a gas stripping-thermovaporization method. Total concen-
trations, which represent the hydrocarbons dissolved in the pore water and adsorbed on the mineral surfaces of the sedi-
ment, vary from 20 to 630 ng/g of rock at Site 585 (sub-bottom depth range 332-868 m). Likewise, organic-carbon nor-
malized yields range from 3 x 10*t0o 9 x 10° ng/g C,,, indicating that the organic matter is still in the initial, diage-
netic evolutionary stage. The highest value (based on both rock weight and organic carbon) is measured in an extremely
organic-carbon-poor sample of Lithologic Subunit VB (Core 585-30). In this unit (504-550 m) several samples with ele-
vated organic-carbon contents and favorable kerogen quality including two thin “black-shale” layers deposited at the
Cenomanian/Turonian boundary (not sampled for this study) were encountered. We conclude from a detailed compari-
son of light hydrocarbon compositions that the Core 585-30 sample is enriched in hydrocarbons of the C,-Cg molecular
range, particularly in gas compounds, which probably migrated from nearby black-shale source layers.

C,-Cy hydrocarbon yields in Site 586 samples (sub-bottom depth range 27-298 m) did not exceed 118 ng/g of dry

sediment weight (average 56 ng/g), indicating the immaturity of these samples.

INTRODUCTION

In the East Mariana Basin at Site 585 of Deep Sea
Drilling Project (DSDP) Leg 89, drilling was undertaken
in October-November 1982 by the Glomar Challenger.,
The main objective at this site was to search for sedi-
mentary sections that would reveal paleoceanographic
conditions in the Mesozoic “super-ocean,” the ancestor
of today’s western Pacific. Originally planned as a reen-
try hole, Site 585 was drilled as two single-bit holes to
763 and 893 m sub-bottom depth, respectively. Thus the
original scientific objective of this cruise, that is, to drill
into the oldest, Jurassic remnants of the seafloor in the
Pacific, was not achieved. The lowermost part of the
drilled section consists of 300 m of upper Aptian to
middle Albian hyaloclastite-rich volcanogenic sediments
of turbidites and debris flows. Above this coarse volca-
nogenic section lies a generally finer-grained section of
radiolarian- and zeolite-rich siltstones, claystones, and
nannofossil chalks that were also redeposited by turbidi-
ty currents and/or debris flows. The bulk of the sedi-
ments penetrated consists of very organic-carbon-poor
sediments. Organic-carbon-rich sediments occurred on-
ly as two thin bands very close to the Cenomanian/Tu-
ronian boundary in both holes.

This chapter examines the conditions for generation
and migration of the low-molecular-weight hydrocar-
bons as determined in 29 core samples from Site 585 (19
from Hole 585 and 10 from Hole 585A).

As shown in previous studies (e.g., see Whelan and
Hunt, 1981, 1982; Schaefer et al., 1983a, b; Schaefer

1 Moberly, R., Schlanger, 5. O., et al., Init. Repts. DSDP, 89: Washington (LS. Govt.
Printing Office).
Address: Institut fiir Erddl und Organische Geochemie, KFA Jiilich GmbH, Postfach
1913, D-5170 Jiilich, Federal Republic of Germany.

and Leythaeuser, 1984; Schaefer et al., 1984, and refer-
ences cited therein), quantity and composition of hydro-
carbons of this molecular-weight range represent a sen-
sitive indicator for the thermally controlled hydrocar-
bon generation reactions in low-maturity sediments.

Finally, nine hydraulic-piston-cored samples of DSDP
Site 586 (Ontong-Java Plateau), mainly consisting of very
organic-carbon-poor Neogene nannofossil oozes and
chalks, were analyzed in the same way.

All samples for this study were stored in sealed vials
and deep-frozen on board. Contamination by acetone,
which is usually applied in large quantities during core-
cutting procedures on board Glomar Challenger (cf.,
Schaefer et al., 1983b), was minimized.

METHODS

Thirty-eight sediment samples (approximately 10 g) were obtained
on board immediately after the cores had been cut into sections. This
was necessary in order to minimize the contamination of the cores by
acetone. Samples were stored in aluminum-foil-sealed, 20-ml, screw-
capped glass flasks in deep freeze (approximately —20°C) until the
analyses were performed in the laboratory at KFA Jiilich. Blank runs
revealed an adequate purity of the sampling vials used for this study.
The low-molecular-weight hydrocarbons (molecular range C,-Cg) were
determined by a slightly modified, combined gas-stripping-thermova-
porization method (Schaefer et al., 1978) described in detail in our
previous studies of DSDP Legs 71, 75, and 79 sediments (Schaefer et
al., 1983a, b; Schaefer and Leythaeuser, 1984; Schaefer et al., 1984).
The relative standard deviation of hydrocarbon stripping yields was
determined to be around 10% for core samples containing relatively
low light hydrocarbon concentrations (Schaefer et al., 1978). It is as-
sumed, however, that the standard deviation for thermovaporization
yields is somewhat higher. We have indications that the yields obtained
by our procedure represent nearly the absolute quantities of hydrocar-
bons present, both dissolved in the pore water and adsorbed on miner-
al surfaces. The modification of the method was necessary because
several Site 585 samples turned out to be contaminated on board ship
by varying amounts of acetone. The occurrence of large amounts of
acetone in the light hydrocarbon fraction of DSDP cores (a problem
never before realized by other workers in this field) should be avoided
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for the following reasons: First, it is reasonable to assume that the ace-
tone used on board ship is not absolutely pure; other organic com-
pounds may therefore contaminate the core samples. Second, the ace-
tone peak in the gas chromatograms interferes with various compounds
that are of geochemical interest. No contamination by acetone was ob-
served, however, in the hydraulic-piston-cored (HPC) samples of Site
586. We believe that the tightness of the sediment core in the HPC-
liner prevents acetone from penetrating into the core during core-cut-
ting procedures.

Organic carbon contents of the sediments were measured by a com-
bustion method (LECO carbon analyzer IR 112) after treatment with
hot 6 N HCI on the same samples used for low-molecular-weight hy-
drocarbon determination. The accuracy of the organic-carbon deter-
mination is still rather high at organic-carbon levels of 0.1% or even
less (10% relative standard deviation). Values near 0.01%, however, al-
though still above the detection limit, are considered with caution in
the following discussion.

Data on kerogen qualities were obtained for selected Site 585 sam-
ples by Rock-Eval pyrolysis (Espitalié et al., 1977).

SITE 585

Regional Setting

Drilling at Site 585 in the East Mariana Basin at a
water depth of 6109 m (geographical coordinates 13°
29.00'N, 156°48.91'E, see Fig. 1) penetrated the sedi-
mentary sequence described next (for further details see
the Site 585 report—this volume).

Unit I: 0-7 m, nannofossil ooze and brown clay (Pleis-
tocene).

Unit II: 256-399 m, nannofossil chalk, siliceous lime-
stone, chert, and zeolitic claystone (middle Eocene to
Maestrichtian).

Unit II1: 399-426 m, zeolitic claystone, with nanno-
fossil claystone, chalk, and chert (Maestrichtian and up-
per Campanian).

Unit I'V: 426-485 m, chert and zeolitic claystone (Cam-
panian).
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Figure 1. Locations of DSDP Leg 89 Sites 585, 462, and 586.
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Unit V: 485-590 m, claystone, locally with significant
zeolites, graded radiolarian fine sands, thin laminae rich
in organic carbon, and carbonate (Campanian to mid-
dle Albian).

Unit VI: 590-893 m, volcanogenic sandstones, mud-
stones, and breccias, with admixtures of shallow-water
debris (middle Albian to upper Aptian).

Benthic foraminiferal fauna indicated that the East
Mariana Basin was at abyssal depths from the Aptian to
the present (Sliter, this volume).

Results and Discussion

Characterization of Organic Matter

Organic-carbon contents (Table 1, Fig. 2) are extreme-
ly low in most of the samples analyzed (ranging from
0.05-0.13%). Significantly elevated organic-carbon val-
ues (up to 0.3%) were measured in only three samples of
Lithologic Subunit VB (Cores 585-32 and 585A-8). The
three samples are dark gray, slightly calcareous claystones
with abundant plant fragments occurring as black pyrit-
ized flecks or flakes, scattered throughout the rock ma-
trix and oriented subparallel to stratification. These sam-
ples were taken in close proximity (see Table 1) to the
two thin black-shale layers encountered at 534.92 m (Hole
585) and 536.47 m (Hole 585A) sub-bottom depth. De-
position of these algal-kerogen-rich layers at or very
close to the Cenomanian/Turonian boundary is inter-
preted to be the result of the short-term global Cenoma-
nian/Turonian “Oceanic Anoxic Event” (Schlanger and
Jenkyns, 1976). This event is now known to have left its
record in sedimentary sequences of the Atlantic basin,
the Tethys, the American Western Interior Basin, the
northwestern European shelf and west African marginal
basins, as well as the Pacific basin (Jenkyns, 1980;
Schlanger and Cita, 1982; Schlanger et al., in press).
Recent studies by Thiede et al. (1982) and Dean et al.
(1984) raised some doubt whether depositional environ-
ments of “anoxic” sediments in the Pacific Ocean re-
quire an isochronous oxygen depletion of the oceanic
intermediate and deep water on a global scale.

Because of restrictions imposed by the curatorial rep-
resentative on board ship, it was not possible to sample
either one of the black-shale layers for the present study.

On the basis of the Rock-Eval pyrolysis results (Table
2), the three claystones of Lithologic Subunit VB with
elevated organic-carbon contents have hydrogen indexes
between 269 and 448 mg hydrocarbons/g C,,, charac-
terizing them, according to Espitalié et al., (1977), as
hydrogen-rich, type-II kerogens of algal origin (in par-
ticular, Samples 585-32-3, 1-2 c¢m and 585A-8-1, 149-
150 cm). Tpay-values between 423 and 427°C indicate
the low maturity of these kerogens (Herbin and Deroo,
1979).

Light Hydrocarbon Contents

Low-molecular-weight hydrocarbon concentrations
normalized to rock weight (Fig. 2) are relatively low but
variable over the entire depth interval studied. Total C,-
Cg hydrocarbon yields range from 20 to 630 ng/g dry
sediment weight. The three samples of Lithologic Sub-



unit VB with elevated organic carbon contents have val-
ues between 90 and 150 ng/g. The highest value is mea-
sured in the very organic-carbon-poor claystone from
512.91 m sub-bottom depth (Sample 585-30-1, 1-2 cm),
which has an organic-carbon content of 0.07%.

The trend of organic-carbon normalized total C,-Cg
hydrocarbon yield versus depth is similar to that of the
corresponding data based on rock weight (Fig. 2). Yields
range from 3 x 10* to 9 x 10° ng/g C,,. Values be-
tween 3 X 10 and 6 x 10* ng/g C,, are measured in
the claystones of Lithologic Subunit VB with elevated
organic-carbon contents. Assuming that these concen-
trations are indigenous, we conclude that the organic
matter at these depths is still in an initial diagenetic evo-
lutionary stage (cf., Schaefer and Leythaeuser, 1984). The
very high yield of nearly 10° ng/g Corg in Core 585-30,
however, appears to be due to enrichment in migrated
hydrocarbons, preferentially in the gas compounds. In
order to examine this hypothesis the concentration ver-
sus depth trends of two selected compounds, which dif-
fer considerably with respect to their mobility (e.g., by
diffusion; see Leythaeuser et al., 1980, 1983), are com-
pared: ethane (Fig. 3) and n-pentane (Fig. 4), represent-
ing compounds of high and low mobility, respectively.
The ethane yield for Sample 585-30-1, 1-2 c¢m is as high
as 63,200 ng/g C,,, whereas for the three claystones of
Lithologic Subunit VB with elevated organic-carbon con-
tents a mean value of 2490 ng/g C,,, is measured. For
n-pentane the corresponding yields are 31,200 and 3890
ng/g Cg,, respectively. A comparison of these figures
indicates that Sample 585-30-1, 1-2 cm contains a much
higher relative proportion of ethane (ethane:n-pentane
ratio = 2.0) than the other samples (ratio 0.64). The
particular abundance of the gas compounds in this sam-
ple is also obvious if the comparison is made based on
rock-weight yields for all n-alkanes (C,-Cg). Hydrocar-
bon yields for Sample 585-30-1, 1-2 cm, divided by those
of the organic-carbon-rich claystones of Table 2 (aver-
aged values, see Table 1), give the following ratios: eth-
ane (8.8), propane (13.0), n-butane (10.9), n-pentane (2.5),
n-hexane (3.4), n-heptane (3.1), and n-octane (2.2). Ob-
viously, the enrichment in ethane, propane, and n-bu-
tane is much more pronounced than for the higher-mo-
lecular-weight, gasoline-range (Cs-Cg) hydrocarbons.

Although the influence of slight differences in the
type of the organic matter between these samples can-
not be ruled out, it is most likely that the very organic-
carbon-poor sample of Core 585-30, in particular is en-
riched in gaseous hydrocarbons migrating through the
sedimentary column,

It should be emphasized, however, that because of
their very low organic-carbon contents as well as the re-
duced accuracy of organic-carbon determination at these
levels, the organic-carbon normalized hydrocarbon yields
are extremely sensitive to even the slightest hydrocarbon
impregnation that in samples of higher organic-carbon
content would not be significant. In this respect, conclu-
sions regarding migration effects based on differences in
carbon-normalized light hydrocarbon yields should be
considered with caution. On the other hand, because
migration effects were also recognized by comparison of

LOW-MOLECULAR-WEIGHT HYDROCARBONS

concentrations based on rock weight, our interpretation
appears warranted.

SITE 586

Regional Setting

Site 586, originally planned for DSDP Leg 90, was
cored with the hydraulic piston corer (HPC) on the On-
tong-Java Plateau at a water depth of 2207 m (geograph-
ical coordinates 00°29.84'S, 158°29.89'E) in order to
recover Neogene calcareous oozes for paleoceanograph-
ic studies in the southwestern Pacific. Nine samples (one
from Hole 586 and eight from Hole 586A) ranging over
the depth interval 27 to 298 m sub-bottom (Cores 586-4
to 586A-30) were chosen for organic-carbon and low-
molecular-weight hydrocarbon determination (Table 3).

Results and Discussion

Organic-carbon contents are extremely low, ranging
from 0.04 to 0.17% (average 0.08%) in this sequence.
Accordingly, total C,-Cg hydrocarbon yields do not ex-
ceed 118 ng/g dry sediment weight (average 56 ng/g),
indicating the immaturity of the organic matter of these
samples (Schaefer et al., 1983b).

CONCLUSIONS

The sample series analyzed was not ideal for the main
scientific objective of our study. Because of the lack of
suitable sequences of interbedded organic-carbon-rich
and -poor strata, the questions of whether light hydro-
carbon redistribution is initiated during early diagenetic
stages could not be examined properly. However, we rec-
ognized in one sample (Core 585-30) a significant en-
richment in gaseous hydrocarbons that probably migrated
from nearby black-shale source layers. This conclusion
is based on a comparison of yields of selected light hy-
drocarbon compounds with pronounced differences in
their individual mobilities between adjacent samples.

For the remaining samples geochemical interpretation
of the available data had to be restricted to the aspects
of hydrocarbon generation and maturity.

On the basis of total light hydrocarbon yields, the en-
tire sedimentary sequences of Sites 585 and 586 could be
classified as immature. No particular depth-related ma-
turity increase was observed.
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Table 1. Summary of low-molecular-weight hydrocarbon concentrations and organic carbon contents of samples from DSDP Site 585.

Sample? and description
[sub-bottom depth (m)]

585-11-2, 7-8  585-20-2, 1-2

585-20-3, 1-2  5B5-27-2, 1-2  585-27-3, 1-2  585-28-2, 1-2  585-28-2, 149-150

[331.87) [418.51] [420.01] [486.91] [488.41] [496.11] [497.59]
Zeolite- Zeolite- Zeolite- Zeolite-
Nannofossil Zeolitic Zeolitic bearing bearing bearing bearing
chalk claystone cl clay y 1 claystone
Corg (" dry sediment weight) 0.13 0.09 0.11 0.07 0.05 0.07 0.08
Hydrocarbon (ng/g dry sediment weight)
Ethene 6.3 4.4 2.7 2.8 2.7 4.3 4.9
Ethane 135 21.8 12.2 14.4 11.2 30.6 14.4
Propene 14.0 7.7 3.6 5.2 4.1 4.3 .7
Propane 10.3 359 17.2 37.8 30.8 45.9 41.8
Methylpropane 23 16.5 4.8 17.3 11.8 14.8 18.7
Methylpropene + |-butene 79 6.4 7 11.3 13.3 5.5 16.7
n-Butane 54 19.6 8.7 18.4 14.1 24.5 2.2
trans-2-butene 1.5 1.7 0.80 1.9 1.8 1.4 28
2,2-Dimethylpropane <0.01 0.02 <0.01 0.02 0.06 0.07 0.10
cis-2-butene 1.5 1.2 0.61 1.4 1.5 1.2 2.5
Methylbutane L7 10.5 3.0 11.0 8.6 10.3 13.0
n-Pentane 43 11.8 5.8 7.5 4.6 14.1 9.8
2,2-Dimethylbutane - - - - - - -
Cyclopentane <0.1 0.80 0.38 0.29 <0.1 1.2 0.33
2,3-Dimethylbutane - <0.1 <0.1 <0.1 <0.1 0.33 0.17
2-Methylpentane 0.64 2.9 0.81 22 1.6 31 29
3-Methylpentane <0.1 0.17 <0.1 0.12 0.96 2.2 1.9
n-Hexane kN 9.3 5.5 7.2 4.6 11.8 9.3
Methylcyclopentane + 2,2-dimethyl, <0.1 <0.1 <0.1 0.79 - = =
2,4-Dimethylpentane - - - - - - -
Benzene 3.2 5.9 5.1 7.0 5.8 10.4 12.1
Cyclohexane <0.1 <0.1 <0.1 <0.1 <0.1 0.33 <0.1
2-Methylhexane <0.1 0.29 <0.1 <0.1 0.46 2.6 0.85
2,3-Dimethylg + 1,1-dimethylcyeloy - <0.1 <0.1 <0.1 - 0.10 0.63
3-Methylhexane <0.1 <0.1 0.12 0.18 <0.1 2.8 0.60
1,cis-3-dimethylcyclopentane <0.1 0.11 <0.1 <0.1 0.50 0.93 1.0
1,trans-3-dimethylcyclopentane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -
1,trans-2-dimethylcyclopentane - <0.1 <0.1 <0.1 - <0.1 -
n-Heptlane 1.8 6.4 2.7 35 34 9.9 7.0
1,cis-2-dimethylcyclopentane - <0.1 - - - - <0.1
Methylcyclohexane <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1
2,5-Dimethylhexane - - - - - = -
Ethylcyclopentane <0.1 <0.1 - - - <0.1 <0.1
1,trans-2,cis-4-trimethylcyclopentane - — <0.1 <0.1 - - -
1,trans-2,cis-3-trimethylcyclopentane - - <0.1 - <0.1 - -
Toluene 8.0 32.6 12.8 61.6 48.8 29.2 71.3
2-Methylpentane - - - = = = —
n-Octane 32 7.0 4.4 7.1 38 7.8 9.8
Note: — = concentration below or near detection limit, + = value uncertain due to peak overlapping.

2 sample number shows hole-core-section, cm interval.
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Table 1 (continued).

Sample? and description
[sub-bottom depth (m)]

585-28-4, 1-2  585-29-2, 1-2  585-30-1, 1-2  585-31-3, 149-150  585A-8-1, 1-2  5B5A-8-1, 149-150  585-32-3, 1-2  585A-8-3, 1-2  585A-8,CC (19-20)

[499.11] [505.21] [512.91) [526.49] [532.41] [533.89] [534.21] [535.41) [536.37)
Zeolite-
bearing
claystone Cl Clay Cl Claystone Claystone Claystone Cl Clay
0.07 0.08 0.07 0.07 0.08 0.29 0.18 0.26 0.06
38 48 5.6 2.1 15 26 39 4.5 1.8
6.3 17.5 4.2 17.8 1.1 2.2 103 2.6 1.4
4.9 7.5 9.7 5.1 1.4 3.3 4.0 2.9 0.84
10.4 21.9 121.0 34.3 2.9 1.6 12.7 7.6 33
37 12.9 61.2 9.9 1.8 1.2 3.1 3.9 3.2
6.1 9.7 17.4 7.8 2.6 6.6 1.6 5.6 1.2
6.0 13.3 59.5 15.1 1.8 5.8 6.1 4.5 3.3
1.3 2.0 4.0 1.8 0.41 1.3 0.93 1.1 0.31
0.05 0.07 0.19 0.04 <0.01 0.07 <0.01 <0.01 <0.01
1.3 1.8 3.3 1.5 0.43 1.4 0.71 1.0 0.26
2.8 9.4 39.2 5.5 1.4 4.8 3.8 4.3 7.9
4.3 5.9 219 7.9 1.4 8.3 10.7 7.4 5.2
<0.1 0.30 1.9 0.67 0.17 3.6 0.57 0.27 2.1
- - 0.32 - <0.1 - - - 0.98
0.99 2.1 7.8 1.2 0.22 0.82 0.87 0.94 7.9
0.93 1.3 4.4 1.4 0.21 1.1 0.95 0.80 5.3
4.0 4.5 16.7 6.2 1.8 6. 1.6 - 8.6
- - 3.2 0.52 <0.1 0.51 0.88 - 10.6
- - 0.58 - <0.1 <0.1 <0.1 - 0.81
4.6 6.1 17.5 6.6 1.1 2.6 34 3.4 6.2
<0.1 <0.1 0.39 <0.1 <0.1 0.35 0.52 0.69 15.9
- 0.58 2.9 <0.1 ~ 0.94 0.85 1.0 5.5
0.14 0.36 0.90 <0.1 <0.1 0.55 0.31 0.64 4.4
<0.1 <0.1 2.1 <0.1 <0.1 1.2 1.1 1.5 7.2
<0.1 0.65 1.2 <0.1 0.21 0.60 0.64 0.48 2.8
<0.1 <01 <0.1 - - <0.1 <0.1 <0.1 3.9
- - <0.1 <0.1 - <0.1 0.35 <0.1 9.0
33 3.8 12.3 4.1 1.2 5.1 3.1 1.6 13.4
- - - - - <0.1 - <0.1 L6
<0.1 <0.1 <0.1 <0.1 = 0.92 0.57 2.1 322
- - - <0.1 = = = - <0.1
- - <0.1 - = = - ~ 5.7
- - - -~ = = - <0.1 2.6
_ _ - - - - — <0.1 4.3
13.1 45.7 196.0 28.0 9.1 25.5 18.1 62.9 23.3
3.0 <0.1 10.3 2.7 0.12 59 1.1 6.8 17.8

Schlanger, S. O., and Cita, M. B. (Eds.), 1982. Nature and Origin of Whelan, J. K., and Hunt, J. M., 1981. C,-Cj hydrocarbons in Leg 63
Cretaceous Carbon-rich Facies: London (Academic Press). sediments from outer California and Baja California borderla::lds.

Schlanger, S. O., and Jenkyns, H. C., 1976. Cretaceous oceanic anox- In Yeats R. S., Haq, B. U., et al., Init. Repts. DSDP, 63: Washing-
ic events: causes and consequences. Geol. Mijnbouw, 55:179-184, ton (U.S. Govt. Printing Office), 775-784.

Thiede, JI., Dean W. E., and Claypool, G. E., 1982. Oxygen-deficient 1982, C;-Cy hydrocarbons in Leg 64 sediments, Gulf of
depositional paleoenvironments in the mid-Cretaceous tropical and California. In Curray, J. R., Moore, D. G., et al., Init. Repts.
subtropical Central Pacific Ocean. In Schlanger, S. O., and Cita, DSDP, 64: Washington (U.S. Govt. Printing Office), 763-780.
M. B. (Eds.), Nature and Origin of Cretaceous Carbon-rich Facies:

London (Academic Press), pp. 79-100. Date of Acceptance: 26 November 1984
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Table 1 (continued).

Sample® and description
[sub-bottom depth (m)]

58B5A-9-1, 1-2  5B5-41,CC (10-11) 585-42-3, 1-2  585-46-2, 120-121  585-49-6, 1-2  585-50-2, 119-120
[543.51] [617.90] [630.01] [670.50] [702.71] [707.90]
Volcano- Volcano- Volcani-
genic genic Volcani- Volcani- clastic
silty calcareous clastic clastic conglomerate
Siltstone claystone claystone siltstone siltstone siltstone
Corg (" dry sediment weight) 0.07 0.07 0.12 0.06 0.06 0.07
Hydrocarbon (ng/g dry sediment weight)
Ethene 3.4 0.98 0.81 - 1.7 1.5
Ethane 2.9 0.93 4.9 9.3 3.0 6.6
Propene 24 0.82 0.96 - 2.5 2.4
Propane 8.6 2.7 9.5 13.4 8.8 10.6
Methylpropane 4.2 1.8 32 kR 8 34
Methylpropene + 1-butene 1.6 2.6 2.0 - 5.4 2.0
n-Butane 4.4 32 35 6.4 4.7 4.1
trans-2-butene 0.91 0.53 0.36 - 0.83 0.47
2,2-Dimethylpropane 0.08 0.01 0.01 0.01 0.04 <0.01
cis-2-butene 0.75 0.62 0.33 = 0.88 0.25
Methylbutane 2.2 2.1 1.8 2.2 2.8 1.9
n-Pentane <0.01 2.8 1.5 37 1.8 33
2,2-Dimethylbutane - 0.77 0.01 1.5 . =
Cyclopentane - 0.47 0.17 0.28 0.15 0.13
2,3-Dimethylbutane <0.1 - - - - <0.1
2-Methylpentane 0.28 0.55 0.41 0.71 0.55 0.72
3-Methylpentane 0.32 0.92 0.26 0.61 0.50 0.82
n-Hexane 5.7 2.5 1.3 3.2 2.0 5.1
Methylcyclopentane + 2,2-dimethylpentane <0.1 <01 <0.1 0.55 0.11 1.8
2,4-Dimethylpentane - <0.1 <0.1 - - 0.41
Benzene 1.8 2.8 2.1 2.7 3.0 2.7
Cyclohexane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
2-Methylhexane 0.39 <0.1 0.52 0.38 0.38 24
2,3-Dimethylp + 1,1-dimethyleyclop <0.1 <0.1 <0.1 <0.1 - 0.91
3-Methylhexane <0.1 <0.1 0.37 0.41 <0.1 2.8
1,cis-3-dimethylcyclopentane 0.14 - <0.1 0.18 <0.1 0.54
1, trans-3-dimethylcyclopentane - - - <0.1 - <0.1
1,trans-2-dimethylcyclopentane - <0.1 - <0.1 0.22 <.l
n-Heptane 27 4.7 Ll 2.6 1.5 6.7
1,cis-2-dimethylcyclopentane - - - - - <0.1
Methyleyclohexane - - <0.1 - <0.1 <0.1
2,5-Dimethylhexane - - - - - <0.1
Ethylcyclopentane - - - - - <0.1
1,trans-2,cis-4-trimethylcyclopentane - - <0.1 - - -
1,trans-2,cis-3-trimethylcyclopentane - - - - - <0.1
Toluene 21.0 12.6 8.4 1.9 20.5 13.0
2-Methylpentane - - = =, — —
n-Octane 2.8 28 <0.1 ER| 57.8 4.9
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Table 1 (continued).

Sample® and description

[sub-bottom depth (m))
585-52-4, 1-2  585-55-5, 1-2  S585A-12-3, 1-2  585A-12-6, 1-2  5B5A-16-3, 149-150  5B5A-18-3, 149-150  SBSA-20-1, 149-150
[727.21] [756.11] [784.31] [788.81] [831.49] [852.09) [868.39]
Volcano-
Volcano- Volcani- Volcani- Volcani- Volcani- genic
genic clastic clastic clastic clastic conglo-
sandstone Claystone siltstone siltstone siltstone sandstone merate
0.06 0.07 0.06 0.06 0.10 0.07 0.05
1.6 2.2 0.95 1.9 1.5 4.2 0.86
5.7 6.9 0.60 1.8 1.3 1.4 0.95
4.1 1.0 1.5 1.6 1.7 49 1.5
16.1 204 1.4 5.6 14 2.5 2.1
6.8 9.0 1.1 28 23 1.5 1.7
9.5 6.2 2.0 2.6 27 9.6 23
8.8 10.1 11 2.9 2.1 1.8 1.4
1.2 1.2 0.44 0.49 0.64 1.2 0.55
0.04 <0.01 <0.01 0.03 <0.01 1.0 <0.01
1.2 1.1 0.33 0.56 0.64 0.34 0.51
5.8 6.0 0.55 1.6 1.2 1.2 0.77
4.4 4.1 1.3 1.4 1.9 1.6 0.93
- 1.3 - - - - 1.5
- 0.34 - - 0.51 0.17 0.16
= <0.1 = - - - -
0.80 1.0 0.1 0.31 0.23 0.16 0.25
3.9 0.97 <0.1 0.22 <0.1 2.8 0.34
5.2 35 21 2.5 2.8 2.5 1.5
<0.1 <0.1 0.12 0.16 <0.1 <0.1 0.22
<0.1 <0.1 - <0.1 <0.1 <0.1 <0.1
12.3 4.5 0.40 1.3 1.3 1.8 0.78
<0.1 - - <0.1 - <0.] 0.22
0.77 0.42 <0.1 0.46 0.84 - <(.1
0.43 0.29 <0.1 0.33 037 <0.1 <0.1
0.90 <0.1 <0.1 0.66 1.00 <0.1 <0.1
3.6 0.43 <0.1 <0.1 <0.1 - <0.1
o~ - P <0.1 - <0.1 <0.1
- - - - - - <0.1
4.8 2.9 0.97 1.8 1.9 2.6 <0.1
= - <0.1 - - <.l <0.1
= = - - - <0.1 -
= = - - - <0.1 <0.1
<0.1 - - - - - =
<0.1 - - - - <0.1 -
4.6 36.8 32.1 16.7 11.0 4.3 6.2
5.0 2.5 22 0.31 24 2.1 0.17
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Figure 2. Organic-carbon content and low-molecular-weight hydrocarbon concentration (sum of all C,-Cg hydrocarbons identified in
Table 1, except the olefins) versus sub-bottom depth for sediment samples from DSDP Site 585, Leg 89.
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Figure 3. Ethane concentration versus sub-bottom depth for sediment samples from DSDP Site 585, Leg

89.
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Figure 4. n-Pentane concentration versus sub-bottom depth for sedi-
ment samples from DSDP Site 585, Leg 89.

Table 2. Rock-Eval pyrolysis data of sediment samples with ele-
vated organic-carbon contents of Lithologic Subunit VB (Site

585).
Sample b
(hole-core-section, ~ Sub-bottom  Corg  Hydrogen index™  Tpaxb
cm interval) depth (m) (%)  (mg HC/g Cgrg) (*C)
585A-8-1, 149-150 533.89 0.29 356 426
585-32-3, 1-2 534.21 0.18 448 427
a 0.30 269 426
585A-8-3, 1-2 535.41 0.26 341 423

& Sample analyzed in duplicate.
According to Espitalié et al. (1977).
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Table 3. Summary of low-molecular-weight hydrocarbon concentrations and organic carbon contents of samples from DSDP Site 586.

Sample? and description

[sub-bottom depth (m)]

586-4-2, 1-2  586A-12-5, 149-150 586A-14-3, 1-2  586A-15-3, 1-2  58B6A-18-5, 1-2  586A-20-5, 1-2  5B6A-24-5, 1-2  586A-28-2, 1-2  SB6A-30-3, 1-2
[26.91] [157.49] [169.91] [174.81] [206.01] [224.11] [262.51) [287.41] [298.31]
Foraminifer- Foraminifer-
Foraminifer- Foraminifer- Foraminifer- Foraminifer- Foraminifer- Foraminifer- Foraminifer- bearing bearing
bearing bearing bearing bearing bearing bearing bearing nannofossil nannofossil
fossil fossil nannofossil nannofossil nannofossil nannofossil nannofossil firm ooze stiff ooze
ooze ooze ooze ooze ooze ooze ooze and chalk and chalk
Corg (% dry sediment weight) 0.10 0.15 0.05 0.07 0.06 0.06 0.14 0.17 0.04
Hydrocarbon (ng/g dry sediment weight)
Ethene 1.8 1.6 4.5 7.1 1.6 1.6 5.2 1.6 2.5
Ethane 1.8 0.94 3.0 1.5 33 2.1 3.6 1.9 1.00
Propene 3.1 0.96 2.7 37 2.1 1.8 34 2.0 14
Propane 4.7 32 8.5 2.7 8.1 6.3 9.5 6.1 1.8
Methylpropane 4.2 1.9 4.5 2.7 31 5.6 5.3 3.7 1.6
Methylpropene + 1-butene 5.6 2:1 5.0 7.8 39 4.4 6.8 3.8 5.6
n-Butane s 1.9 4.5 23 73.9 5.3 6.3 39 1.4
trans-2-butene 1.1 0.43 1.1 0.95 0.88 0.96 1.5 0.77 0.74
2,2-Dimethylpropane 0.04 <0.01 0.06 0.01 <0.01 0.09 0.12 0.04 <0.01
cis-2-butene 1.2 0.39 1.2 0.73 0.67 1.1 1.6 0.01 0.87
Methylbutane 2.4 il 2.1 1.2 1.8 23 33 2.7 0.67
n-Pentane 1.5 0.90 1.9 1.3 5.6 33 18 1.8 2.5
2,2-Dimethylbutane - - - - - - 5.6 1.5 -
Cyclopentane <01 - 0.10 <0.1 = 0.11 - - -
2,3-Dimethylbutane - - - - - <0.1 <0.1 — -
2-Methylpentane 0.29 0.19 0.42 <0.1 0.28 0.54 0.70 0.62 0.14
3-Methylpentane 0.77 0.34 <0.1 2.2 2.4 0.94 1.0 0.60 2.1
n-Hexane 14 1.4 2.3 33 2.0 3.2 4.0 2.5 1.8
Methylcyclopentane + 2,2-dimethylpentane <0.1 <0.1 <0.1 - <0.1 0.12 <0.1 1.4 <0.1
2,4-Dimethylpentane <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1
Benzene 1.4 1.2 2.5 0.22 1.8 2.7 28 2.1 1.4
Cyclohexane <0.1 - - - - - <0.1 0.74 <0.1
2-Methylhexane 0.49 0.41 0.96 - <0.1 <0.1 - 0.80 -
2,3-Dimethylp + 1,1-dimethyleyclop 0.26 <0.1 0.48 <0.1 <0.1 0.15 <0.1 0.43 <0.1
3-Methylhexane 0.48 0.44 1.1 - <0.1 0.19 <0.1 1.1 <0.1
1,cis-3-dimethylcyclopentane <0.1 0.29 0.12 <0.1 0.13 0.25 0.49 <0.1 2.0
1,trans-3-dimethylcyclopentane - - <0.1 <0.1 <0.1 - - <0.1 -
1,trans-2-dimethylcyclopentane - <0.1 - - <0.1 - <0.1 0.62 -
n-Heptane 2.8 1.2 2.3 2.2 0.16 3.6 3.6 4.8 1.1
1,cis-2-dimethylcyclopentane - - - - - - - <0.1 -
Methylcyclohexane <0.1 - - - - - - 6.8 -
2,5-Dimethylhexane - - - - - - - 0.17 -
Ethylcyclopentane - - - - - - - 0.82 -
1,trans-2,cis-4-trimethylcyclopentane <0.1 - = <0.1 = - - 0.53 -
1,trans-2,cis-3-trimethylcyclopentane - - - - <0.1 - - <0.1 <0.1
Toluene 15.5 15.3 24.6 10.6 15.2 16.4 243 2.7 4.9

2-Methylpentane
n-Octane

Note: — = concentration below or near detection limit.
2 Sample number shows hole-core-section, cm interval.
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