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INTRODUCTION
Eleven core sections from Sites 299 and 302, on

DSDP Leg 31 in the Sea of Japan (Figure 1), were
received through the JOIDES Organic Geochemistry
Subcommittee. Collected for geochemical study, these
core sections had been frozen on shipboard in their
plastic liners and remained frozen thereafter.

PROCEDURES
A channel was cut down each side of the plastic liner

using a milling machine, an aspirator removing chips of
plastic. All parts of the milling machine which could
come in contact with the sample were freed of oil using
methylene chloride. The final cut through the liner was
made with a sharp knife. The core section then was sup-
ported in a jig, allowed to thaw, and split using a piece
of steel wire. The half sections were refrozen.

The flat surfaces of the core sections were smoothed
for description and photographing, using the milling
machine fitted with a flycutter. Photographs, diagrams
of textural or color patterns, and brief lithological de-
scriptions are contained in the overlays on Figures 2-12.

Chip samples, 5-10 mg in size, of each textural type or
color were removed for determination of carbonate car-
bon and organic carbon, the values for which are noted
in Table 1. The vertical orientation of the cores, i. e.,
which end is top, unfortunately was not recorded on
shipboard. The remaining determinations described in
this report were made on linear strips of the sample. The
procedure for separation and determination of carbon
species has been described previously (Erdman et al.,
1974, in press).

RESULTS AND DISCUSSION
Tables 2 and 3 list the data representative of the bulk

samples, i.e., the average for the entire core sections.
Although in relatively close proximity, correlation
between sediment intervals is not as striking as with the
samples from Holes 280A, 281, and 282 on DSDP Leg
29, west and south of Tasmania (Erdman et al., in
press). For this reason, the data are ordered in respect to

TABLE 1
Carbonate and Organic Carbon Values
for Inclusions Noted in Figures 2-11
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Figure 1. Location of sites from which samples for geo-
chemical study were obtained.
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1
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1
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1
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1
2
1
2

Carbonates
Carbon
(wt. %)

0.09
0.24
0.04

0.05
0.03
0.11
0.08
0.09
0.46
0.87
0.10
1.32
0.17
0.73
1.17
0.11
0.50
0.07
0.05
0.09
0.01
0.04
0.11
0.03
0.03
0.07
0.07

Calcium
(wt. %)

0.75
2.00
0.33

0.42
0.25
0.92
0.67
0.75
3.83
7.25
0.83

11.00
1.41
6.08
9.75
0.92
4.17
0.58
0.42
0.75
0.08
0.33
0.92
0.25
0.25
0.58
0.58

Organic
Carbon
(wt. %)

0.05
2.22
0.90
1.46
1.00
0.64
0.45
0.54
0.41
0.29
0.55
4.26
0.57
0.35
0.35
2.79
0.49
0.56
0.71
0.79
0.57
0.61
0.56
0.65
0.71
0.57
0.65
0.79
0.79
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Figure 2. Site 299, Core 17, Section 3. Unit A - medium-dark-gray (N4), soft,
plastic firm, very poorly sorted, immature, clayey, silty, fine-to medium-
grained quartzose sandstone. Unit A is moderately calcareous and contains
common calcareous foraminifera and calcareous nannoplankton. Sample
contains 2%-3% biotite mica; 3% black amphibole or pyroxene; 5% ortho-
quartzite rock fragments; 3% dark-reddish-orange unidentified mineral frag-
ments; 40% fine- to medium-grained, poorly sorted, very angular quartzose
sand; 27% quartzose silt; and 20% clay size fraction. This sample possibly re-
presents turbidite deposition. Unit B - same as above, but containing a
greater proportion of clay-size fraction. Consists of about 40% clay-size, 30%
silt-size, and 30% very fine- to medium-grained quartzose sand fraction.

Figure 3. Site 299, Core 22, Section 1. Varicolored, soft, plastic, firm, non-
bedded, bioturbated or flow disturbed, noncalcareous, diatom- and silico-
flagellate-rich, mostly olive-gray (5Y 3/2), grayish-olive (10Y 4/2), and
grayish-green (5G 5/2) clay. Lithology appears to be uniform throughout,
although the olive-gray units are a less pure fossiliferous clay, somewhat
glauconitic, and containing up to 20% fine quartzose silt. No calcareous
nannoplankton or foraminifera were noted. Fossils are all of the siliceous
type: diatoms, sponge spicules, silicoflagellates.
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Figure 4. Site 299, Core 30, Section 3. Grayish-olive-green (5GY
3/2), soft, firm, massive, nonbedded, horizontally fractured, very
fossiliferous clay. Sample appears to be firm and somewhat in-
durated within the upper 40 mm. Sample consists of abundant
siliceous remains of diatoms, sponge spicules, silicoflagellates, and
rare radiolarians, comprising about 40% of the sample. Remainder
of sample is clay-size fraction devoid of calcareous organisms.
Sample contains several olive-gray (5Y 3/2) and light-olive-gray
(5Y 5/2) discontinuous lenses and seams of sediment identical in
lithology to the dominant olive-green core. These lenses appear to
be due to horizontal plastic flow. The lower 25-30 mm of this
sample is distinctly quartzose silty, containing several 1-3 mm
diameter circular to ovate patches of clean, well sorted, very
angular, fine quartzose silt.



Figure 5. Site 299, Core 36, Section 1. Unit A - olive-gray (5Y 3/2) to dark-
greenish-gray (5GY 4/1), irregularly thin bedded and horizontally frac-
tured, noncalcareous, very slightly pyritic clay, sample contains a very
slight trace of muscovite mica; trace of silt-size, brassy py rite: essentially
100% clay fraction. No nannoplankton, foraminifera, or siliceous micro-
fossils were observed. Unit B - olive-gray (5Y 4/1), soft, nonbedded,
massive, noncalcareous, clayey siltstone. Sample consists of 2% medium,
5% fine, and 5% very fine sand; 40%> quartzose silt fractions; 5% fine-sand
to silt-size muscovite mica; 5% black fine-sand to silt-size biotite mica;
10% pale-green, medium-sand to silt-size glauconite; and 28% clay-size
fractions. Noncalcareous, no fossils noted. Contacts with overlying and
underlying units are not complete, although they appear to be in sharp
contact. This silty unit is not gradationally bedded. Sand grains are milky
to clear, very angular to subangular. Unit is very poorly sorted and imma-
ture, and is probably the result of turbidity sedimentation. Unit C -
olive-gray (5Y 3/2), soft, firm nonbedded, noncalcareous clay. This unit
contains a trace of silt-size brassy pyrite; trace of silt-size fresh muscovite
mica: essentially 100% clay-size fraction. No nannoplankton, foraminifera,
or siliceous microfossils were observed. Unit contains common to abun-
dant, medium-sand-size ovate objects which strongly resemble fecal pellets.
Pellets have the same color and lithology as the enclosing clay.

Figure 6. Site 302, Core 3, Section 0 (top). Unit A - dark-greenish-gray
(5G 4/1), very soft, nonlaminated, diatom- and silicoflagellate-rich clay.
Unit contains very rare calcareous nannoplankton, and very abundant sili-
ceous microfossils. No foraminifera were noted. Unit contains about 60%
clay and 40% fossil (mostly siliceous types) debris. Unit B - greenish-gray
(5G 6/1); lithology as Unit A. Contains rare to common isolated masses of
finely divided brassy pyrite. Contains thin (1- to 2-mm thick), discontin-
uous, randomly oriented seams of material which appear to be identical to
Unit A. Unit is very slightly calcareous, containing common calcareous
nannoplankton. Unit C - moderate-olive-brown (5Y 3/4), very soft, plas-
tic, nonlaminated, diatom- and silicoflagellate-rich clay. Unit contains
common to abundant calcareous nannoplankton, about 40% siliceous
microfossil debris, and 60% clay. Unit is very slightly calcareous. Contains
rare to common planktonic foraminifera and common to abundant spore
and pollen remains. Both Units A and C appear to be displaced erratic
blocks, their presence due perhaps to plastic flow into Unit B (the domi-
nant lithology). Contacts with both Units A and C are sharp and irregular
in outline.
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Figure 7. Site 302, Core 3, Section 0 (bottom). Greenish-gray (5G 6/1), very
soft, plastic, nonlaminated, diatom- and silicoflagellate-rich clay. Unit
contains very abundant siliceous microfossils and rare calcareous nanno-
plankton. No foraminifera observed in the greenish clay. Lithology con-
sists of about 40% siliceous microfossils and 60% clay (zeolitic?). Within
this core are pea-size to large-marble-size pieces of moderate-olive-brown
(5Y 3/4), soft, plastic, diatom- and silicoflagellate-rich clay. These small
blocks are distincly darker in color and contain abundant spore and
pollen grains and common calcareous nannoplankton and planktonic
foraminifera. These blocks appear to be due to plastic flow and intro-
duction into the dominant greenish-gray lithology.

rFINELY DIVIDE
PYRITE

Figure 9. Site 302, Core 7, Section 0 (bottom). Grayish-olive (10Y 4/2), soft,
plastic, firm, nonbedded, noncalcareous, slightly pyritic, diatom- and silico-
flagellate-rich clay. Grayish-olive clay is uniform throughout length of core,
although there are very irregular, randomly oriented and discontinuous patches
of black material which are finely divided pyrite. Sample is entirely noncal-
careous. Fossils are all siliceous types, including diatoms, silicoflagellates, rare
radiolarians and abundant sponge spicules. No calcareous foraminifera ob-
served. Indicative of cold waters below the carbonate compensation depth.
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Figure 8. Site 302, Core 7, Section 0 (top). Olive-gray (5Y 3/2), very soft and
plastic, flrm, nonlaminated, clayey diatom and silicoflagellate ooze. This
sample is completely noncalcareous; no foraminifera or calcareous nanno-
plankton were observed. Sample consists of about 80% siliceous microfossils
and about 20% clay-size fraction; probably a zeolitic clay. Sample is uniform
throughout its length; no bedding contacts were noted. Absence of any trace
of calcareous microfossils indicates sediment was deposited below the car-
bonate compensation depth.

Figure 10. Site 302, Core 8, Section 0 (top). Olive-gray (5Y4/1), very
soft, plastic, firm massive and uniform, nonlaminated, noncalcareous,
diatom and silicoflagellate ooze. Sample is completely noncalcareous
and no calcareous foraminifera or calcareous nannoplankton were
observed. Sample consists entirely of siliceous Radiolaria, diatoms,
and silico flagellates, with l%-2% detrital clay fraction. Core surface
shows some minor black staining due to pyrite. The sediment com-
prising this core was deposited below the carbonate compensation
depth.
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Figure 11. Site 302, Core 8, Section 0 (bottom). Olive-gray (5Y4/1), uni-
form, soft firm, nonbedded, very slightly clayey diatom and silicoflagellate
ooze. This sample is very uniform in both lithology and color, and con-
tains essentially 100% siliceous microfossils, includingradiolarians, diatoms
silicoflagellates. Contains a slight trace of detrilal quartzose silt and a
trace of clay. Surface of sample contains a few irregularly shaped pockets
of black to very-dark-gray pyritic siliceous ooze, 3-10 mm in diameter.
Sampleis entirely noncalcareous andno calcareous microfossils were noted.

Figure 12. Leg 31 Site 302, Core 10, Section 0. Olive-gray (5Y 3/2) to dark
greenish-gray (5GY 4/1), very soft, plastic, firm, massive and uniform, non-
laminated, noncalcareous, diatom and silicoflagellate ooze, sample is irregularly
mottled and "pseudolaminated" due to the presence of abundant, very finely
divided pyrite. Mottling could be due to bioturbation of the sediment by
burrowing organisms. No foraminifera or calcareous nannoplankton noted.
Sample consists of siliceous microfossils plus one to two percent clay mineral
fraction.

TABLE 3
Carbonate Content and Concentrations of Organic Fractions in Geochemical Samples from DSDP Leg 31

Section

299-7-3
299-22-1
299-30-3
299-36-1
302-3-0 (top)
302-3-0 (bottom)
302-7-0 (top)
302-7-0 (bottom)
302-8-0 (top)
302-8-0 (bottom)
302-10-0 (top)

Geologic Agea

Early Pleistocene
Early Pleistocene
Pliocene
Late Miocene
Pleistocene
Pleistocene
Early Pliocene
Early Pliocene
Late Miocene
Late Miocene
Late Miocene

Subbottom
Depth (m)

156.25-156.55
200.75-201.00
327.25-327.50
495.25495.50

39.0-39.25
39.25-39.50

115.00-115.25
115.25-115.50
134.00-134.25
134.25-134.50
171.00-171.25

Carbonates

Carbon
(wt. %)

0.15
0.18
0.49
0.62
0.43
0.22
0.15
0.42
0.10
0.08
0.26

Calcium
(wt. %)

1.25
1.50
4.08
5.17
3.58
1.83
1.25
3.50
0.83
0.67
2.17

Organic Carbon

Total
(wt. %)

0.07
0.95
0.51
0.67
0.56
0.45
0.65
0.72
0.61
0.70
0.95

Lipid
(wt. %)

0.004
0.05
0.02
0.03
0.03
0.02
0.03
0.02
0.02
0.02
0.03

Kerogen
(wt. %)

0.07
0.90
0.49
0.64
0.53
0.43
0.62
0.70
0.59
0.68
0.92

Total
Lipid

0.057
0.053
0.039
0.045
0.054
0.044
0.046
0.028
0.033
0.029
0.032

aSource is DSDP Summary Report.

637



J. G. ERDMAN, K. S. SCHORNO, R. S. SCALAN

TABLE 3
Carbon Isotopic Composition of Lip id and Kerogen

Fractions in Geochemical Samples from DSDP Leg 31

Section

299-17-3
299-22-1
299-30-3
299-36-1
302-3-0 (top)
302-3-0 (bottom)
302-7-0 (top)
302-7-0 (bottom)
302-8-0 (top)
302-8-0 (bottom)
302-10-0 (top)

Carbon Isotopic Composition,

Lipid

-25.2a

-25.7
-25.6
-26.5
-26.2
-25.7
-25.3
-24.4
-24.6
-25.2
-24.9

s c 1 3

PDB

Kerogen

-25.1
-22.8
-23.9
-23.3
-25.7
-22.6
-21.9
-21.8
-22.6
-21.6
-21.8

Difference
L-K

-0.1
-2.9
-1.7
-3.2
-0.5
-3.1
-3.4
-2.6
-2.0
-3.6
-3.1

increasing depth in each hole, respectively, rather than
for the two holes together. The percent concentrations
of calcium carbonate are calculated from the carbonate
carbon values.

The sections from Site 299 are poorly sorted and con-
tain silt-sized grains in all cases. In Section 299-36-1
there is evidence of turbidity flow. Carbonate, primarily
as calcium carbonate, increases progressively with
depth. Siliceous microfossils are present in all intervals.
Calcareous microfossils are present in Section 299-77-3,
but are absent deeper in the hole. This suggests an in-
crease in water depth to below the carbonate compensa-
tion zone and consequent recrystallization. The much
lower concentration of organic matter in Section 299-77-
3 relative to that found deeper in the hole also suggests a
different environment at the time of deposition.

The sections from Site 302 are composed almost en-
tirely of clay-sized minerals. Carbonate, primarily as
calcium carbonate, is present throughout the depth in-
terval sampled. There is, however, no trend with depth
as at Site 299. In Section 302-3-0 there is evidence of
plastic flow. Spores and pollen grains are present
suggesting a terrestrial contribution to the sediment.
Calcareous microfossils are present, but disappear
deeper in the hole. At Site 299, this observation is inter-
preted as increase in water depth to below the carbonate
compensation zone and consequent recrystallization.
The concentration of organic matter is relatively uni-
form throughout the series of samples from this hole.

In sediments protected from molecular oxygen the
ratio of lipids to total organic matter would be expected

to increase with age and depth of burial as the reactions
which lead to genesis of petroleum progress. At Sites 299
and 302 this trend is not observed, suggesting either that
(1) the combination of time and temperature are insuf-
ficient to bring about significant petroleum genesis, (2)
the products of genesis are flushed out of the compact-
ing rock, an unlikely event, or (3) the organic fraction is
not of such nature as to generate liquid oil (Erdman, in
press).

The carbon isotopic values of the lipid fractions
cluster closely, varying by only 1.26°/oo at Site 299 and
by 1.62°/oo at Site 302. For both sites the variation is
2.060/oo. The absolute values suggest that the organic
fraction of these sediments derived from organisms
which inhabited typically open-marine environments
(Scalan and Morgan, 1970; Gearing and Parker, 1973).

As organic diagenesis proceeds, particularly under
anaerobic conditions, the spread between the values of
the carbon isotopic composition of the lipid and kero-
gen fractions would be expected to increase, with the
values for the lipid fraction being the more negative and
becoming more so with increasing depth and age. This
trend was observed in both holes (Scalan and Morgan,
1970; Degens, 1969).
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