3. SITE 379

The Shipboard Scientific Staff*

Figure 1. Bathymetric chart showing the position of Site
379 and other Leg 42B sites in the Black Sea. Contour
interval in meters.

SITE DATA

Dates: 1114, 23 May to 0500, 28 May 1975
Time: 114 hours

Position (Figure 1): 43°00.29'N, 36°00.68'E
Holes Drilled: 3

Water Depth by Echo-Sounder: 2165 corr. meters
Maximum Penetration: 624.5 meters (379A)

Total Core Recovered: 412.3 meters from 78 cores
Age of Oldest Sediment: Pleistocene

Principal Results: Site 379 was drilled in the central portion
of the Black Sea (Figure 1) (43°00.29'N; 36°00.68'E) to a
maximum penetration of 624.5 meters. Hole 379 was to
test a pressure core barrel; Site 379A was the principal
hole, and was continuously cored. Site 379B was spot-
cored mainly for geochemical samples. A total of 78 cores
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obtained 412.3 meters of sediment; heat flow was
measured at 12 depths. Gas content was high in almost all
cores, but the methane/ethane ratio stayed within safety
limits. The principal objective of these sites was to obtain
as complete as possible a Pleistocene section for strati-
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graphic and biostratigraphic work. Based on micro-
paleontological, stratigraphic, and other studies, it seems
clear that the entire section is Pleistocene in age.

The sediment section can be divided into nine subunits
(Figure 2), but in general are of terrigenous origin.
Sediments are mainly a dark greenish-gray to dark gray
terrigenous mud, with occasional interbeds of silts, sandy
silts, and sands. Some of the coarse beds are graded,
suggesting that they were deposited from turbidity
currents.

The fauna and flora from this site (and others in the
Black Sea) were not very useful for dating purposes, but
did occasionally indicate (when present) environmental
changes. Periods of fresh or brackish water conditions
were common in the past. Spores and pollen were
especially useful, in particular using ratios of typical
Steppe to Forest forms. These ratios indicate three cool or
Steppe periods (called Alpha, Beta, and Gamma) and
three warmer or Forest periods (called Celia, Betty, and
Anna) which, besides being of environmental importance,
permit some degree of correlation with Site 380.

Pore fluids were predominantly fresh to brackish in the
upper 400 meters, but increased in salinity below that
depth. The high gas content made the measurement of
some physical properties such as porosity, sound velocity
and wet bulk density difficult. Thermal conductivity was
variable and showed no variation with depth. The average
heat flow measured was 0.94 £0.10 X 10~¢ cal/cm? sec,
but two anomalously high temperatures were measured at
45 and 149.5 meters below the surface. Some subsurface
seismic reflectors appeared to be correlative with lithologic
changes.

BACKGROUND AND OBJECTIVES

The Black Sea is a large semi-enclosed marine basin
having an area of 423,000 km? and a volume of 534,000
km?. It is situated between two Alpine mountain
ranges; the Pontic Mountains to the south, and the
Caucasus Mountains to the east and north (Figure 3).
The Black Sea is connected to the Mediterranean via
the Bosporus, a narrow strait that has a sill depth of
about 50 meters.

The Black Sea has been a sedimentary basin for
probably as long as 200 million years, prior to that time
it was a topographic high supplying sediments to the
then forming and surrounding mountain ranges.
Sediment thicknesses, in the Black Sea, are indicative of
its long history and can be in excess of 16 km (Figure
4).
The Black Sea is of special interest to oceanographers
because of its long history, because it is the largest body
of anoxic water in the world, and because of its shallow
connection to the Mediterranean. The latter has caused
environmental conditions within the Black Sea to
change considerably with Pleistocene sea-level
variations. During the most recent drop in sea level, the
Black Sea became disconnected from the
Mediterranean and changed from a marine to a
lacustrine environment (see Degens and Ross, 1974 and
contained articles). When sea level rose starting about
15,000 years ago, it slowly returned to marine
conditions reaching its present state about 3000 B.P.
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Possible past connections with the Caspian Sea also
existed. These climatically controlled events and
subsequent environmental changes have strongly
influenced the characteristics of the Black Sea
sediments. The study of the chemistry and paleontology
of these sediments should aid in evaluating the climatic
and geological history of the Black Sea as well as
clarifying past worldwide sea level changes. The
continuous and high sedimentation rate that has
prevailed in the Black Sea should provide an extremely
complete and useful Pleistocene section.

The main objectives of this site were:

1) to obtain as complete as possible a Pleistocene
stratigraphic and biostratigraphic section.

2) to detail the interactions between the Black Sea
and the Mediterranean, especially eustatic sea-level
changes and stagnant cycles and establish a paleo-
climatic and paleooceanographic record.

3) Select samples and perhaps drill a second hole for
geochemical purposes. The main objectives of the
geochemical program are:

a) to follow diagenetic changes, including the
formation of hydrocarbons and the degradation of
amino acids, carbohydrates, and porphyrins.

b) to observe the initiation of catagenesis (late
diagenesis) which is believed to have started deeper
than 500 meters.

OPERATIONS

Glomar Challenger approached the site area on a
course of 072°G at about 9 knots. This path closely
followed a previous Woods Hole Oceanographic
Institution seismic profile (Cruise A-II 49 profile
no. 25, see Ross, et al., 1974). Two satellite fixes were
obtained near the site and a minor course adjustment
was made. The final approach was made at about 5
knots at 075°G. The final position coincided with that
of a recent detailed Soviet Survey (see Neprochnov, this
volume). A 16-kHz beacon was dropped while passing
over the site at 1030 local time (0730 GMT, 23 May
1975). The ship continued on course 0.75°G for 10
minutes during which time additional seismic profiling
data were collected. By 1058 LCT the seismic arrays were
aboard and the airguns secured and the ship made a William-
son turntoreturn to the site. By 1105 LCT we were maneuver-
ing over the beacon and lowering of pipe was started at 1114
LCT. The site location, as determined by satellite fix was
43°00.29’N and 36°00.68’E. Water depth was 1166 uncor-
rected fathoms or 2165 corrected meters. Water depth from
the drill floor was 2175 corrected meters (based on echo
sounder), and bottom was encountered by the drill pipe at
2171 meters (Table 1).

As the drill string was being lowered a test was made,
with about 1000 meters of pipe out, of a pressure core
barrel to ascertain if it sat properly within the drill pipe.
The pressure core barrel, designed to collect and
maintain sediments and fluids at their ambient
pressure, was also used to cut Core I at this site. A total
of 7 meters was cut and 4 were recovered (see separate
report by Burt Adams for evaluation of this device).
This core ended Hole 379, and we then started Hole
379A at 2050 LCT 23 May with a 7-meter punch-in
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Figure 3. General bathymetry and main physiographic features of the Black Sea (from Ross et al., 1974).

core. The Safety Panel had recommended for this site,
as well as all others in the Black Sea, that continuous
coring be done. A total of 68 cores was continuously
cut at this site and only 2.5 meters was washed (Core
33).

Essentially all the cores collected were gassy, some to
such a degree that core material was forcibly extruded
by the gas pressure when the core reached deck. In
some instances the material was almost explosive in
nature when leaving the core nose. In addition, almost
all recovered cores had extensive void areas due to the
expanding gas. Nevertheless, because of the general
softness of the sediment and the care of the drilling
crew, we were able to achieve a 61% recovery ratio. In
some instances increasing or maintaining a high pump
pressure appeared to result in less gas in the cores. Gas
content was monitored on all cores, and butylane and
propane were detected in gas voids from Cores 31 and
32; however, the methane/ethane ratio clearly stayed
within safety limits for these two cores as well as for all
the other cores cut at this site.

The pressure core barrel was used a total of six times
at Site 379. It was used twice on Hole 379, three times
on Hole 379A at 301 meters |to cut 7 meters of core; the
remaining 2.5 meters were washed (Core 33)], 377.5
meters and 558 meters, and once on Hole 379B at 7
meters.

Heat flow measurements were made at 10 depths
during Site 379, Hole A: 45 meters, 92.5 meters, 149.5
meters, 197 meters, 244.5 meters, 292 meters, 339.5

meters, 396.5 meters, 425 meters, and 624.5 meters.
Besides providing extremely valuable information, this
large number of measurements was the most ever made
on a DSDP hole. An additional two more
measurements were made on Hole 379B at 35.5 meters
and 159 meters.

The original plan for this site was to obtain a
complete Pleistocene stratigraphic and biostrati-
graphic section. However, after drilling the first 200
meters it became clear that the sedimentation rate at
379A had been too high to allow us to even get near this
objective. It appeared that over a kilometer of drilling
would be necessary to reach even the end of the
Pleistocene. In addition, about half the time allotted for
this site (total of 6 days) was to be used in drilling a hole
for geochemical sampling. Clearly if two continuously
cored holes were to be drilled our penetration would be
limited. A meeting of the scientific staff was held on 25
May and we unanimously agreed to combine the
stratigraphy and geochemical objectives and divide the
subsequent core material, and to only core for spot
samples at 379B for the geochemists. By about 450
meters subdepth, it became evident that even with this
combined approach we would not get through even a
major portion of the Pleistocene. Following two more
scientific meetings, it was decided on 27 May to end
Hole 379A, collect some shallower cores on Hole 379B,
and continue to Site 380 where, based on seismic
profiles, a thinner Pleistocene and Pliocene section was
possible.
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Figure 4. Depth of basement in the Black Sea from Neprochnov, 1975. Solid lines (1) indicate deep seismic sounding profiles;
wavy lines (2) indicate depth contours to basement in km; dashed lines (3) indicate interpreted depth contours to base-
ment; dot and dashed lines (4) indicate land data.

Hole 379A was ended at about 0800 LCT on 27 May
after Core 68 and a heat flow station, and the pipe was
pulled up above the sea floor. The next hole was offset
50 feet to the south and 190 feet to the east or 200 feet at
105°T from Hole 379A. Drilling was delayed until
about 1830 LCT on 27 May due to damage to core-line
fair lead sheaves.

A total of 7 cores and 2 heat flow measurements was
attempted at Hole 379B. Since we were so close to the
original site and we saw no safety problems, it was felt
that spot coring would pose no danger, nevertheless gas
content was still monitored. The recovery ratio was less
on this site than 379A, probably because of washing
down to selected depths. At 0500 LCT on 28 May the
drilling was terminated and the drill string was secured

by 1000 LCT. By 1020 LCT on 28 May, we were heading
towards Site 380.

LITHOLOGY

Hole 379A was continuously cored to a depth of
624.5 meters (Table 2). In general, the whole sequence
can be considered as one large unit composed of dark
greenish gray to dark gray terrigenous mud. The muds
are silty clays to clayey silts with intercalations of thin
sandy silt to sand laminae. Locally, the sands occur as
beds up to 8 cm thick. The graded bedding observed in
some of the coarser layers suggest that they may have
been deposited as turbidity currents. In the lower part
of the hole, cross lamination and burrowing could be
observed. The sediments consist of quartz, feldspars,
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clay minerals, detrital carbonates and smaller amounts
of pyrite, heavy minerals, diatoms, nannofossils, and
organic matter. The clays are dominated by smectite
and illite with only little chlorite and kaolinite. The
detrital carbonates are calcite and traces of dolomite.
The carbonate content is in general low with an average
of about 15%. Locally, small grayish white carbonate-
rich bands occur having a carbonate content as high as
60%, which indicates that in the lower part of the hole
chemical sedimentation becomes more significant.
Indigenous fossils, like diatoms, nannofossils, and
foraminifers are generally rare and restricted to certain
intervals.

Based on shipboard examinations and shore-
laboratory results, the sedimentary section at 379A can
be divided into nine subunits.

Subunit 1—Nannofossil Qoze (0-0.30 m) PC 1474?

Subunit 1 is a nannofossil ooze principally composed
of the coccolith Emiliania huxleyi. This top unit was
encountered in previous piston cores taken in the Black
Sea and was not directly found as a layer in the DSDP
cores. However, the occurrence of coccolith patches in
the first DSDP core suggests the presence of this marine
unit. The unit has an average thickness of about 30 cm
in the A-II cores and was deposited during the present
marine conditions in the Black Sea.

*Piston Core 1474 A-II Cruise 49 (see Ross and Degens, 1974, for
location of cores).



TABLE 1

Coring Summary, Site 379

Depth From  Depth Below  Length Length
Date Drill Floor Sea Floor Cored Recovery Recovery
Core (May 1975) Time (m) (m) (m) (m) (%)
Hole 379
1 23 1905  2171.0-2178.0 0.0-7.0 7.0 4.0 574
Total 7.0 4.0 57
Hole 379A
1 23 2050 2171.0-2178.0  0.0-7.0 7.0 7.0 100P
2 23 2150 2178.0-2187.5 7.0-16.5 9.5 0.0 ob
3 23 2245  2187.5-2197.0  16.5-26.0 9.5 0.0 0
4 23 2323 2197.0-2206.5  26.0-35.5 9.5 6.3 66¢
5 24 0020 2206.5-2216.0 35.5-45.0 9.5 0.0 od
6 24 0220 2216.0-2225.5 45.0-54.5 9.5 9.5 1005
7 24 0328 2225.5-2235.0 54.5-64.0 9.5 6.6 69C’d
8 24 0440 2235.0-2244.5 64.0-73.5 9.5 6.5 68%d
9 24 0538 2244.5-2254.0 73.5-83.0 9.5 5.0 53°’d
10 24 0636 2254.0-2263.5 B83.0-92.5 9.5 5.8 61'0’d
11 24 0837 2263.5-2273.0 92.5-102.0 9.5 5.8 61""7l
12 24 0935 2273.0-2282.5 102.0-111.5 9.5 3.4 36°
13 24 1040 2282.5-2292.0 111.5-121.0 9.5 8.5 B9c’d
14 24 1139 2292.0-2301.5 121.0-130.5 9.5 9.0 95°’d
15 24 1235  2301.5-2311.0 130.5-140.0 9.5 9.3 56°¢
16 24 1350 2311.0-2320.5 140.0-149.5 9.5 1.4 46C'd
17 24 1520 2320.5-2330.0 149.5-159.0 9.5 1.4 15%
18 24 1627 2330.0-2339.5 159.0-168.5 9.5 1.9 20¢
19 24 1737 2339.5-2349.0  168.5-178.0 9.5 7.8 82¢
20 24 1835 2349.0-2358.5 178.0-187.5 9.5 3.15 33¢
21 24 1947 2358.5-2368.0 187.5-197.0 9.5 9.5 100¢
22 24 2145  2368.0-2377.5 197.0-206.5 9.5 7.6 80¢
23 24 2240 2377.5-2387.0  206.5-216.0 9.5 9.5 100¢
24 24 2340 2387.0-2396.5 216.0-225.5 9.5 9.0 95¢
25 25 0035  2396.5-2406.0 225.5-235.0 9.5 9.1 96°
26 25 0130 2406.0-2415.5 235.0-244.5 9.5 5.6 59¢
27 25 0340 2415.5-2425.0 244.5-254.0 9.5 5.0 53¢
28 25 0445  2425.0-2434.5  254.0-263.5 9.5 6.2 65¢
29 25 0605 2434.5-2444.0  263.5-273.0 9.5 8.5 89¢
30 25 0655 2444.0-2453.5 273.0-282.5 9.5 2.75 29¢
31 25 0758 2453.5-2463.0 282.5-292.0 9.5 5.25 55¢
32 25 1020 2463.0-2472.5  292.0-301.5 9.5 2.25 24¢
33 25 1123 2472.5-2482.0 301.5-311.0 7.0 0.5 7a.f
34 25 1230 2482.0-2491.5 311.0-320.5 9.5 7.9 83¢
35 25 1330 2491.5-2501.0 320.5-330.0 9.5 7.9 79¢
36 25 1430  2501.0-2510.5 330.0-339.5 9.5 6.6 69¢
37 25 1640 2510.5-2520.0 339.5-349.0 9.5 8.0 84°¢
38 25 1745  2520.0-2529.5  349.0-358.5 9.5 9.05 95¢
39 25 1855 2529.5-2539.0 358.5-368.0 9.5 6.1 64°
40 25 2002 2539.0-2548.5  368.0-377.5 9.5 6.6 69°¢
41 25 2106  2548.5-2550.5 377.5-379.5 2.0 0.5 254
42 25 2210 2550.5-2558.0 379.5-387.0 7.5 6.6 88¢
43 25 2315 2558.0-2567.5  387.0-396.5 9.5 8.0 84¢
44 26 0135 2567.5-2577.0  396.5406.0 9.5 0.0 0 Y
45 26 0245 2577.0-2586.5 406.0415.5 9.5 6.2 65¢
46 26 0410 2586.5-2596.0 415.5425.0 9.5 7.6 80°
47 26 0625  2596.0-2605.5 425.0-434.5 9.5 5.8 61¢
48 26 0735  2605.5-2615.0 434.5-444.0 9.5 7.6 80¢
49 26 0845 2615.0-2624.5 444.0-453.5 9.5 7.9 83¢
50 26 0950 2624.5-2634.0 453.5-463.0 9.5 7.6 80¢
51 26 1105  2634.0-2643.5 463.0-472.5 9.5 6.6 69°¢
52 26 1205  2643.5-2653.0 472.5-482.0 9.5 5.2 55¢
53 26 1310 2653.0-2662.5 482.0-491.5 9.5 2.7 28°
54 26 1420  2662.5-2672.0 491.5-501.0 9.5 1.5 79¢
55 26 1545  2672.0-2681.5 501.0-510.5 9.5 3.45 36°
56 26 1645 2681.5-2691.0 510.5-520.0 9.5 6.2 65
57 26 1750  2691.0-2700.5 520.0-529.5 9.5 6.9 73¢
58 26 1850 2700.5-2710.0 529.5-539.0 9.5 6.6 69
59 26 2010 2710.0-2719.5 539.0-548.5 9.5 9.1 96¢
60 26 2116 2719.5-2729.0 548.5-558.0 9.5 TS 79¢

SITE 379

33



SITE 379

TABLE 1 — Continued

Depth From Depth Below  Length Length
Date Drill Floor Sea Floor Cored Recovery  Recovery
Core (May 1975) Time (m) (m) (m) (m) (%)
61 26 2225 2729.0-2733.0 558.0-562.0 4.0 0.15 44
62 26 2327 2733.0-2738.5 562.0-567.5 5.5 29 53¢
63 27 0045 2738.5-2748.0 567.5-577.0 9.5 0.0 0
64 27 0150 2748.0-2757.5 577.0-586.5 9.5 3.5 37¢
65 27 0310 2757.5-2767.0 586.5-596.0 9.5 8.75 92¢
66 27 0415 2767.0-2776.5 596.0-605.5 9.5 2.6 27¢
67 27 0630 2776.5-2786.0 605.5-615.0 9.5 5.6 59¢
68 27 0710 2786.0-2795.5 615.0-624.5 9.5 6.8 725
Total 622.0 379.1 61
Hole 379B
1 27 1905 2171.0-2178.0 0.0-7.0 7.0 6.6 94b
2 27 1955 2178.0-2185.0 7.0-14.0 7.0 0.0 02
3 27 2045 2187.5-2197.0  16.5-26.0 9.5 1.3 14¢
4 27 2255 2216.0-2225.5 45.0-54.5 9.5 3.9 41¢
5 27 2359  2244.5-2254,0 73.5-83.0 9.5 3.4 36
6 28 0108 2263.5-2273.0 92.5-102.0 9.5 5.35 56¢
7 28 0210 2292.0-2301.5 121.0-130.5 9.5 0.2 2
8 28 0330 2301.5-2311.0 130.5-140.0 9.5 5.0 52¢
9 28 0445  2320.5-2330.0 149.5-159.0 9.5 345 36
Total 80.5 29.2 36

APressure core barrel.
Punch-in cores.
CGassy core.
Broke circulation.
®H,S observed.
fwashed 2.5 meters.

TABLE 2
Lithologic Summary, Site 379
Subunit Thickness (m)  Interval (m) Core

1 Nanno ooze 0.30 0-0.30 14742
2 Sapropel 0.40 0.30-0.70 1474
3 Terrigenous mud 65 0.70-65 1-7
4 Diatomaceous

nannofossil

mud 35 65-100  8-11
5 Sapropel 0.30 100-225 11
6 Terrigenous mud 125.5 100-225 12-24
7 Diatomaceous

nannofossil

mud ~47 ~225-~273 25-29
8 Terrigenous mud ~180 ~273-453 30-49
9 Terrigenous mud

with carbonate
varves

170
Apiston Core 1474 A-II Cruise 49.

Subunit 2—Sapropel (0.30-0.70 m) PC 1474*

This subunit is also mainly known from A-II pis-
ton cores, where the nannofossil ooze (Subunit 1) is
underlain by a sapropel that consists of about 40% to
50% organic matter by dry weight. Within the sapropel
the water content is of the order of 90%, and
occasionally thin nannofossil beds and fine layers of
inorganically precipitated aragonite (“‘wheat grains’)
are found. The principal fossil species is Braarudo-
sphaera bigelowi. No distinct sapropel layer was
observed in the badly disturbed first DSDP core, but its
presence was suggested by fragments. This subunit is
related to the development of the H:S zone in the Black
Sea that started about 7000 years ago.

453-624.5 50-69
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Subunit 3—Terrigenous Mud (0.70-65 m) Cores 1-7

This subunit is dark greenish gray detrital silty clay
to clayey silt, and the upper part of this subunit
corresponds to the detrital sediments obtained from
previous piston cores (Unit III of Ross et al., 1974).
Although many of the upper cores were badly disturbed
by the drilling operation, some alteration of medium
gray silty mud and greenish black clay intervals were
found. Silt and fine sand occur as streaks and patches
and occasionally as layers. The graded bedding of these
suggest turbidites. The sediment is mainly composed of
clay minerals, quartz, feldspar, heavy minerals, and
detrital carbonates (calcite and traces of dolomite). On
an average the carbonate content is 15%. The quartz
and feldspar content is high (>30% on average), and
plagioclase are often more abundant than quartz.
Besides the abundant plagioclase, K-feldspar is present
in quantities up to 8%. The clays are illite, smectite,
with subordinate chlorite and kaolinite. The dominant
heavy minerals are pyroxene, epidote, and green
hornblende which are thought to reflect a southern or
southeastern source area. Only reworked nannofossils
of the Cretaceous and Tertiary were encountered. The
varying amounts of diatoms (traces up to 20%) that are
found in Core 4 to 9 are all fresh-water diatoms.
Obviously, Subunit 3 was deposited in a fresh-water
environment when no Mediterranean water could enter
the Black Sea. The pollen data suggest a cold climate,
probably corresponding to the Wiirm/Weichsel glacial
stage. As there is some controversy concerning the
correlation of Hole 379A and Holes 380/380A, no attempt
of correlation is made in the lithology report. The



reader is referred to the individual synthesis chapters.
Also, see palynology report for this site and for Site
380.

Subunit 4—Diatomaceous Nannofossil Mud (~65-100
m) Cores 8-11

This subunit consists of a dark greenish gray to medium
gray mud characterized by the first appearance of marine
diatoms, foraminifers, and nannofossils beneath the
Holocene Black Sea deposits. Diatoms were found in Cores
10and 11, and a brief fresh-water interval during this marine
period in indicated by the intercalation of a thin layer of
fresh-water diatoms. The marine influence is also shown by
abundant Emiliania huxleyi and Ammonia breccarii found in
Core 11, Section 5 and in the increase in pore-water salinity.
In Core 11, Section 5, a distinct layering of fossil material
couldberecognized (Figure 5). The remainder of this subunit
is composed of a mixture of nannofossils, diatoms, and
terrigenous material. This subunit was cored again at Hole
379B atexactly the same depth interval, a pointsignificant for
cross correlation between Holes 379A and 379B. The pollen
data suggest deposition of this subunit during a warm interg-
lacial period that may correspond to the Eemian.

Subunit 5—Sapropel, Core 11

Subunit 5 is a black sapropel layer (Figure 5) that
has a thickness of about 0.3 meter and is intensely
compacted. Its organic carbon content can be as high as
15%. It has thin white layers composed of nannofossils
or aragonite in typical “‘wheat grains” similar to the
Holocene sapropel sequence. The nannofossils are
Braarudosphaera bigelowi and Syracosphaera pirus
which indicate brackish water conditions (18%00) in the
Black Sea. Manganosiderite was detected by X-ray
diffraction. This subunit is interpreted as a shift from a
fresh-water to a marine environment,

Subunit 6—Terrigenous Mud (100-225 m) Cores 12-24

Subunit 6 is a dark greenish-gray terrigenous mud,
that resembles Subunit 3 in that clay, quartz, feldspar
and detrital carbonates are the most common sediment
components. Most of the recovered cores are badly
disturbed. In the lower part of the subunit (Cores 19 to
24), beds of silt and sand are found within the mud in
general cycles of 10 to 15 cm. These beds are mostly silt
but some are composed of sandy material (Cores 20-3;
21-2). Most of the coarser grained beds have sharp
upper and lower contacts and many appear graded.
Some stringers of pyrite are scattered throughout the
subunit, and quartz and feldspar content are generally
high (25% to 30%). The clays are similar to Subunit 3,
except that smectite seems to be more abundant.
Carbonate content is generally low (10%-15%) and
detrital dolomite is found in trace quantities. A
decrease in pyroxene content is observed within the
heavy mineral suite that might be a result of the
instability of this mineral rather than indicating a
change in source area. The nannofossils found in this
subunit are all reworked. Diatoms are present in Cores
16, 18 and 19 to 24. The diatoms are all fresh-water

Figure 5. A black sapropel layer topped
by a nannofossil ooze.
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species with the exception of those in Core 18 which are
characterized as marine. Basically, the subunit was
deposited in a fresh-water environment with one brief
marine invasion. The climate was cold (Weichselian), as
indicated by pollen analyses, and the marine invasion is
interpreted as a short interstadial period.

Subunit 7—Diatomaceous Nannofossil Mud (225-273 m)
Cores 25-29

Subunit 7 is a diatomaceous nannofossil-rich
terrigenous mud, that is distinguished by the presence
of diatoms and nannofossils in various layers of the
unit and by the first occurrence of authigenic
carbonate. Several small sapropelic horizons also
occur. One very distinct one (6% org C) was found in
Core 29, Section 5 (Figure 6). Authigenic carbonate is
present in 3 to 7 cm thick light gray massive beds
(Sections 25-2 and 29-5). In Core 29, Section 5, a cyclic
pattern of light gray micrite and medium bluish gray
pyrite and carbonate-rich mud was observed (Figure 7).
In the light gray structureless carbonate layers,
carbonate contents ranged up to 74%, and consist
principally of calcite. These carbonate layers are known
for perialpine lakes under the name “‘Seekreide.”

Braarudosphaera bigelowi was found in Sample 25-2,
3 cm and in Core 29 again indicating brackish-marine
water conditions. Diatoms were reported in Core 25
and Cores 29-31 and are characterized as marine. The
diatoms are often concentrated in olive-brown thin
layers. A pale red sediment sequence suggesting more
oxidizing conditions was found in Section 29-6. Layers
of sandy silts are often present suggesting a turbidite
origin. This subunit, as indicated by the pollen flora,
was deposited under brackish-marine conditions in a
warm climate. It may be correlative to the Holstein
interglacial period.

Subunit 8—Terrigenous Mud (275-453 m) Cores 30-49

This subunit is a dark greenish gray terrigenous mud
similar to Subunits 3 and 6. Turbidites are also
common in this section, and they exhibit a kind of
rhythmic pattern with thicknesses of 7 to 10 cm. The
sands or sandy silts at the base of a turbidite measure
between 0.2 and 3 cm. Besides the turbidites, thin light
gray sandy silt to silt layers are found (e.g., Core 49)
which sometimes show cross-bedding and ripples
(Figure 8). These silt layers are characterized by
abundant carbonate rock fragments and contain a
different heavy mineral content (opaques, garnet) than
the greenish gray coarse-grained turbidite layers
(epidote, green hornblende, pyroxene, and often typical
alkali hornblende). A windblown origin is suggested for
the silt layers and they could be interpreted as a loess
deposit.

No indigenous fossil material was encountered in this
subunit. Pollen data indicate that the climate was cold
from Core 30 to Core 43 (Windel/Elster?) (with a warm
interglacial in Core 34) and warmer below Core 43.

Subunit 9—Terrigenous Mud With Carbonate Varves
(453-624.5 m) Cores 50-68

Subunit 9 is basically also a terrigenous mud. It is
distinguished from the previous units by the
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Figure 6. Black sapropel layers intercal-
ated in marly sediments.
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Figure 7. Light gray structureless seek-
reide alternating with medium bluish
gray marly sediments.

SITE 379

intercalation of carbonate-rich layers. These .ayers are
predominantly found in Cores 50, 58, 60 and 65 and
reveal a typical rhythmic pattern. The pattern consists
of an alternating sequence of pyrite, dark clay, and
calcite (Figure 9). The average thickness of one
sequence varies between 3 and 6 cm but is commonly
about 4 cm. From the bottom up, the sequence starts
with a thin layer of pyrite, on the average | to 2 mm
thick. Next is a dark clay that grades into a gray clay;
finely dispersed pyrite grains were found throughout
the gray sediment. The carbonate content of the clays is
less than 10%. The gray clay is often mottled and white
calcite from the overlying carbonate mud is found in
the burrows. The sequence ends with a white to
yellowish colored fine-grained carbonate mud
consisting of silt-sized calcite particles, the carbonate
content is as high as 63%. Pyrite nodules (1 to 2 mm in
diameter) frequently occur in this part of the sequence.
The boundaries between calcite and pyrite and clay and
pyrite are always sharp and distinct. In certain parts of
the unit, sand layers of up to 8 cm are found (Figure
10). The dominant lithology of Subunit 9 is a
terrigenous mud consisting of quartz and feldspar
(about 20% to 25%), clay minerals, and detrital
carbonates (calcite and traces of dolomite). Indigenous
fossils are extremely rare. There is a questionable
occurrence of Braarudosphaera bigelowi in Core 50A.
No diatoms or foraminifers were found. Dino-
flagellates are fairly common in Core 64. The pollen
data indicate that most of the unit was deposited in a
more or less interglacial sequence, with an age at the
base of perhaps Waalian.

The mechanism of the rhythmic seekreide pattern
found in some of the cores is not yet fully understood.
The cycles are unlikely to be seasonal because this
would imply a sedimentation rate in the order of 40
meters per 1000 years, and this high rate is not in line
with geothermal consideration. The cycles are likely to
be related to the presence of a thermocline. Under
anoxic conditions within the sediments, the pyrite and
the dark clays could be deposited. Carbonate content
within the dark clays is very low (0-5%) which might
indicate carbonate dissolution. The breakdown of the
thermocline would lead to sufficiently oxygenated
bottom conditions and the development of chondritic
burrowers. But the rate of sedimentation or some other
factor did not permit sufficient residence time for the
burrowers to produce a completely reworked and
mottled sediment texture.

BIOSTRATIGRAPHY

Calcareous Nannoplankton—Hole 379

Only one sample (379-1, CC) was examined for age
dating, zoning, and paleoenvironmental assignment.
The sample contains floods of Emiliania huxleyi
(Lohmann) together with frequent reworked
Cretaceous and Eocene to Oligocene calcareous
nanaoplankton (see Table 3). A late Quaternary age is
assigned to the sample based on the occurrence of E.
huxleyi which is the nominal species of the Martini
(1971) NN-21 calcareous nannoplankton zone. The
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Figure 8. Light gray carbonate-rich sandy silt to silty layers intercalated in dark greenish gray terrigenous muds. Cross bed-
ding and ripples are present.

paleoenvironment was probably brackish-water on the
basis of Bukry’s (1974) studies, and the absence of
calcareous nannoplankton designated as normal
marine by him.

Other Fossil Groups—Hole 379

No indigenous planktonic foraminifers for making
age assignments, zonal assignments, and paleoenviron-
mental interpretations were found in Sample 379-1, CC
nor were any reworked species encountered (see Table
3). Further, during the process of searching for
planktonic foraminifers, estimates were made of other
microfossils; however, no benthic foraminifers,
ostracodes, diatoms, mollusc, siliceous spicules, or
other microfossils were observed.

Calcareous Nannoplankton—Hole 379A

Two hundred thirty-five samples were examined for
calcareous nannoplankton for purposes of age dating,
zoning, and making paleoenvironmental interpreta-
tions. Indigenous species of calcareous nannoplankton
are primarily restricted to the uppermost cores (Cores 1
through 11) and Core 25 (see Table 4). From Core 1
through Section 5 of Core 11, very rare to flood
occurrences of Gephyrocapsa caribbeanica Boudreaux
and Hay are found. Associated with these nannoflora
are very rare to abundant reworked Cretaceous and
Eocene to Oligocene calcareous nannoplankton. The
absence of definite marine species of the genera Cyclo-
coccolithina, Ceratolithus, Helicopontosphaera, and
Rhabdosphaera suggests a brackish-water paleo-
environment according to the data of Bukry (1974).

The abundance of indigenous species (see Table 4)
disappears abruptly below Section 5 of Core 11. Most
of the remaining samples studied from Hole 379A
contain only reworked Cretaceous and Eocene to
Oligocene species. The only other definite occurrence of
indigenous forms is in Core 25, Sections 2 and 3. At this
horizon only Braarudosphaera bigelowi (Gran and
Braarud) is found with very rare reworked Cretaceous
and Eocene to Oligocene calcareous nannoplankton. In
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Sample 379A-25-2, 50-52 c¢m it is very rare as whole
specimens and fragments and in Sample 379A-25-3,
134-135 cm it is abundant as whole specimens and
fragments. Several very questionable occurrences of B.
bigelowi are found in Samples 379A-19-5, 99-101 cm,
379A-21, CC, 379A-29, CC, and 379A-51, CC. These
samples are questioned because of the extreme rarity of
specimens. Frequent to common reworked Cretaceous
and Eocene to Oligocene forms are associated with the
indigenous flora. Bukry (1974) indicates that a
nannoflora containing only B. bigelowi is probably
indicative of brackish-water deposition.

Only the fossiliferous interval above Section 6 of
Core 11 can be dated. It is assigned to the Quaternary
based on the occurrence of Gephyrocapsa caribbeanica
Boudreaux and Hay. No other age assignments can be
made for Hole 379A because the only other occurrences
of an indigenous species are those of Braarudosphaera
bigelowi (Gran and Braarud) which ranges from
Jurassic to Recent.

Other Fossil Groups—Hole 379A

One hundred eighty-four samples were examined for
planktonic foraminifers for age dating, zoning, and
making paleoenvironmental interpretations. None of
the samples contained indigenous specimens of
planktonic foraminifers. Small (juvenile) reworked
globigerinids were found in Samples 379A-4, CC,
379A-17-1, 89-91 cm, 379A-21-4, 20-22 cm, and 379A-
34, CC. A small (juvenile) globorotalid was found in
Sample 379A-51-2, 24-26 cm. A specimen of
Chiloguembelina sp. was found in Sample 379A-38, CC
and a specimen of Pseudohastigerina sp. was
encountered in Sample 379A-6-1, 74-76 cm. See report
by Gheorghian (this volume) for additional comments.
While examininng the samples for planktonic
foraminifers, the presence of all other groups of
microfossils was noted and estimates were made of
their abundance (see Table 4).

Benthic foraminifers are primarily restricted in their
occurrence to samples from Cores 4 through 11 (see
Table 4). Most of the occurrences reported from this
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Figure 9. Rhythmic patterns of carbonate
cycles. The base is a medium gray mud
grading upward into a zone of chondri- Figure 10. Sand layer intercalated in a
tic burrows where it is topped by light terrigenous mud sequence.
gray seekreide or mud.
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TABLE 3
Distribution of Various Fossil Groups in Holes 379 and 379B at Site 379

CM._CAREDUSNﬁNNDPLAM(TONIFORAMINIFER;! DIATOMS OSTRACODES MOLLUSCS SILICEQUS SPICULES
INDIGENOUS | REWORKED FRAGMENTS| COMPLETE | FRAGMENTS | COMPLETE | FRAGMENTS | COMPLETE | FRAGMENTS | COMPLETE
w w w w w w w w w w w
grt [ges ¥y |EeE [Bes | R | BEE | e [BeE | Bt | EEE
£lz2 fz% |22 §28 |22 823 |28 323 |23 S23% |28 823 |22 Sz% |23 S2% |22 2% |28 Ezx |28 £z
o |u® 5040 g |w® 5Ca o |w® 526 g|uw® 520 g|w® 520 o|w® 590 ofuw 5220 o|w® 520 o|w® 390 g|u® 320 o |uw® 590 0
Ole>wg2z g |[£>wog22 g |crwg3z glr>wd2z o|Erwd2z o |Crwgs2 ¢ |C>wO2Z 0|le>rwp2z g|CrwdEz o|C>wig2z o|lc>wd2z o
CCCwE2 O |CECwsD 0 [Xclw3) ¢|CrlusEd gloclwsl 0| Ccfwsd o |EECwED Q|lcarCusD g|CCwsd g|CCEfw3d o |CcCwzEd O
quwderoe J |dwdeon J |qwdeon J|dwdero® J|(qwdoeoe J | qudeon J |(dwdco® J|qwdeo® J|qwdeon Jiqwdeco® J|qwdaeod I
B>CL0C L |O>Cu0d L [O>0uwld L o>Culd w|o>cuod w | 0>3Celd w 820004 b |e>Tudd w|o>Culd w|053CW0d v |a>Cu0d uw
TTTTTT T TTvrrr T[T T Tr TP I tr T rr r TrrrIr I rrrr (v rrvrr T (IrirTr (T Irrr rjrrrrrnr 1
HOLE 379
1
L] L] [] L] L] - - - . . -
HOLE 3798
1
l |l \ I l | I ' | \
2 | |
| ||l \ ! - | | \
3 | | | |
| ||l \ | \ j | | | \
\ I \I l/ | Nl A )
6 < < l
# \ | / |
7| .| \ / / ( / | (
B : fo| [l | | | | | \
°| [ I | | | ‘ | l \ |

interval are of Ammonia beccarii (Linne) together with
rare occurrences of other benthic forms. Very rare to
rare benthic faunas are encountered in the interval from
Cores 13 through 7. In another chapter Gheorghian
gives species determinations for indigenous and
reworked benthics.

Diatoms are rare and sporadically distributed above
Core 8. They are very rare in Core 1, rare in Cores 4
and 6, and very rare in Core 7 (see Table 4). From
Cores 8 through 11 they constitute an important part of
the flora. They occur sporadically between Cores 11
and 30 and are absent below Core 30. Diatoms are rare
in Core 17, abundant in Core 18, very rare in Core 21,
rare to floods in Core 24 through 25, abundant in Core
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29, and very rare in Core 30. See reports by Jousé (this
volume) and Schrader (this volume) for further
discussions of diatoms. -

Ostracodes are sporadically distributed throughout
the cored interval (see Table 4). Further studies are
those of selected samples by Olteanu (this volume), a
more complete one by Schneider (this volume), and a
preliminary one by Benson (this volume).

Molluscs are primarily restricted to Cores 1 through
11 where they are relatively abundant (see Table 4);
however, they do occur rarely to frequently in Cores 16,
17, 23, 54, 57, and 64.

Siliceous spicules occur rarely and sporadically from
Core 6 through Core 51 and are absent above and




below this interval (see Table 4). No other microfossils
or fish remains were observed in any of the samples.

Calcareous Nannoplankton—Hole 379B

Only nine samples were examined from Cores 1 and
3 through 9 from Hole 379B (see Table 3). All are
core catcher samples except for 379B-6-4, 80-82 cm.
Indigenous calcareous nannoplankton were restricted
to samples from the upper six cores. These samples
contained Gephyrocapsa caribbeanica Boudreaux and
Hay. Frequencies varied from barren in the sample
from Core 3, to very rare occurrences in samples from
Cores | and 4, to rare in the sample from Core 5, and
finally to floods in samples from Core 6. This
fossiliferous interval is assigned to the Quaternary
based on the occurrence of G. caribbeanica. According
to the data of Bukry (1974) the paleoenvironment
would be interpreted to be brackish-water based on the
absence of normal marine species. Reworked
Cretaceous and Eocene to Oligocene calcareous
nannoplankton species were observed in all nine
samples studied with very rare to abundant frequencies.

Other Fossil Groups—Hole 379B

Nine samples were examined for planktonic
foraminifers for purposes of age dating, zoning, and
making paleoenvironmental interpretations. No
indigenous planktonic foraminifers were observed. A
discussion of reworked species is given by Gheorghian
(this volume). While studying the samples for
planktonic foraminifers, estimates were made of other
fossil group occurrences (Table 3).

Benthic foraminifers are restricted to the samples
from Cores 4 through 6 (see Table 3). As previously
discussed for Hole 379A, the faunas consist of
Ammonia beccarii (Linne) with very rare occurrences of
other species. Species determinations for benthic
foraminifers are discussed by Gheorghian (this
volume).

All other groups of fossils—diatoms, ostracodes,
molluscs, and siliceous spicules—are primarily
restricted to the samples from Cores 3 through 6. The
only exception is that the core-catcher sample from
Core 7 contains very rare diatom fragments. No fish
remains or other fossil groups were observed.

PALYNOLOGY

All core-catcher samples recovered, Cores 1-68,
contained palynomorphs, extracted by conventional
palynological methods. Shipboard, the procedure
consisted of prolonged heating in 20% HCI, followed by
heating in Calgon detergent, and a float-sink procedure
with ZnCl: solution, specific gravity 2.0. Shore
procedure was the same, except that 52% HF digestion
was substituted for detergent-dispersion. This produced
cleaner and more concentrated residues, but an
interesting aspect of the shipboard work was that
acceptable preparations were obtained from all samples
without the use of HF.

The palynofloras obtained consisted of pollen,
embryophytic spores, fungal spores, algal remains,
acritarchs, and dinoflagellates. The gross palyno-
logical results for Hole 379A are displayed in Figure 11.

SITE 379

“Steppe-Forest Index” (SFI) as a general climatic
indicator, was calculated for each core-catcher sample,
using the following ratio:

Artemisia + Chenopodiaceae + Amaranthaceae

(The above) + Pinus + Cedrus + Picea + Abies +
Quercus + Alnus + Ulmaceae (and other tree genera)

The larger the number obtained, the more indication of
comparatively cool/dry conditions in the Black Sea
drainage. Modern surface sediments of the Black Sea
yield a SFI of about 10%.

A “Marine-Influence Index” (MI) was calculated as
the following ratio:

Dinoflagellates + Acritarchs

Dinoflagellates + Acritarchs + Total Pollen

Note, however, that some dinoflagellates are fresh-
water forms, and “acritarchs,” while presumably algal,
are by definition a heterogeneous group of unknown
exact relationship, and presumably include fresh-water
forms. Even the modern Black Sea is far from full
marine and yet surface sediments produce a high (ca.
40%) **Marine-Influence Index.” A very low MI does
indicate fully non-marine environment, however. One
especially characteristic bag-like dinoflagellate, as yet
unnamed (‘‘dinoflagellates 19-20""), is plotted
separately as a percent of dinoflagellates and acritarchs
because its appearance in the record is characteristically
sudden and dramatic. (This fossil was known on
shipboard as “bag 51”.)

The significance of the palynological curves for Site
379 is best understood by comparison with those for
Holes 380-380A, which represent a more complete
record. The probably cool periods “Alpha,” “Beta,”
and ‘‘Gamma’ of Holes 380/380A would appear to be
represented at Hole 379A by less clearly expressed
steppe peaks culminating at Cores 59, 32, and 16,
respectively. The low SFI below Core 62 seems clearly
to represent the end of the ““Pre-Alpha” of 380/380A,
but the long Pliocene-late Miocene record of the lower
part of Holes 380/380A and 381 was not penetrated at
Site 379.

The MI curve for Site 379 agrees with that at
380/380A in general outline but not in detail, which
may indicate the influence of local environment at the
site of deposition—for example, locally abundant
pollen/spore deposition would depress the MI value
somewhat. However, the MI peaks associated with the
*‘Alpha’’ period are shown also at Site 379 (although
the numbers are lower) and, especially the peaks of
“dinoflagellates 19-20" that characterize ‘“‘Alpha™ at
Site 380, are seen also at Site 379, along with some
earlier “‘dinoflagellates 19-20" peaks (Cores 27-28 and
36-37) that do not have equivalents at Hole 380.

Based on abundant pollen of Tsuga (hemlock), other
conifer pollen, abundant Ulmaceae pollen (elm family),
the MI, SF'1, and dinoflagellate information, Cores 60-
68 of Hole 379 (*Pre-Alpha’) seem to correlate with
Cores 36-41 of Hole 380A. These levels in the two holes
both belong to about the Waalian, or are 1,000,000 yr
B.C.
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Distribution of Various Fossil Gronps in Hole 379A at Site 379. (RW

Reworked)
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TABLE 4 — Continued
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TABLE 4 — Continued
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Figure 11. Basic palynological data, Hole 379A, based on core-catcher samples (see similar chart for Site 380).

GEOCHEMISTRY

Gas Analysis

Biogenic methane is common in reducing
environments, and it was present in practically all Black
Sea cores. The solubility of methane in seawater is
about 100 times greater at a depth of 2500 meters than
at the surface. Consequently, as the core comes to the
surface, gas pockets form and compress the adjacent
core material. These gas pockets were sampled
continuously with depth in the core and analyzed on a
Carle gas chromatograph.

Carbon dioxide also is a major gas product from the
microbial and chemical decomposition of organic
matter during early diagenesis. At Site 379 the mole
ratio of CH:/CO: was about 100 over the range from
the site sediment surface to 200 meters below the
mudline. At greater depth, it increased erratically,
reaching 750 at 275 meters and 1500 at 600 meters. The
decrease in CO: at depth below 200 meters correlates
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with the increase in calcium and magnesium in the pore
water.

No ethane was encountered in the first 65 meters of
core after which it increased erratically as shown in
Figure 12. The mole ratio of CH«/C:Hs decreased from
about 27,000 at 65 meters to around 4000 at 600 meters.
These concentrations are typical of early diagenetic
production of ethane,

The odor of hydrogen sulfide was noted in one of the
shallow cores. There was no evidence of it after the first
few cores.

Pore Fluids

Pore fluids in cores from Holes 379A and 379B were
dominated by fresh-brackish waters in the upper 400
meters, after which a strong increase in salinity was ob-
served. Within the freshened section several major
cycles could be observed (Figure 13). The shaded cycles
correspond, respectively, to marine episodes designated
as Mindel-Riss and Riss-Wiirm by Jousé and Mukhina
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Figure 12. Mole ratio of CH4/C'2H6 with depth from cores
taken at Site 379.

(this volume). The subpeak in salinity at 50-100 meters
correlates very well with interstadial-type floral indices,
and the presence of brackish-marine nannofossils.
More specific details of the pore fluid composition are
given in Manheim and Schug (this volume). In inter-
preting pore fluid data one must bear in mind the effect
of diffusion, which tends to smooth out peaks, and
permeate underlying sediments with the character of
bottom waters and sediments that succeed them. These
relationships are shown schematically in Figure 14,

The second major observation, observed in the lower
part of the section, is the occurrence of brines exceeding
both the current salinity of Black Sea bottom waters
(22%00) and Mediterranean waters. An increase of
calcium and magnesium, largely in the form of
chlorides, can be accounted for only by ocean-derived
evaporative brines or solid evaporites of ocean origin.
The onset of the brines is marked by increasing
evidences of carbonate precipitation and accumulation
in the sediments, and corrosion and chemical
weathering of organism remains below 400 meters. The
brines may have played a role in the formation of wheat
grain-shaped aragonite crystals that distinguish some
Black Sea layers.

Electrical resistivity studies showed decreases in
diffusive perrneability of 3 to 7 times free-water
diffusion constants

Below 400 meters cementation phenomena account
for further decreases to 1/20 meter of free fluid
diffusive mobility (see Manheim, this volume).

SITE 379

PHYSICAL PROPERTIES

Water Content, Porosity, Density, and Thermal
Conductivity

The high gas content of the cores recovered from Site
379 rendered them unfit for the determination of either
porosity or wet bulk density values requiring
volumetric measurements. Water content data,
however, should be valid, if the interstitial pore water
has not undergone movement in response to the
creation of interstitial gas bubbles.

Water content decreases with depth from maximum
values of about 35 weight percent near the mudline to
about 20 weight percent at 622 meters (Figure 15). The
high variability of the water content data (19.7% to
33.0%) in the upper 51 meters probably reflects the
presence of highly porous sandy layers which have lost
substantial proportions of their interstitial water during
and after recovery, description, and sampling of the
core.

Wet bulk density increases smoothly with depth from
very low values (1.45 g/cc) near the top of the hole to
1.9 to 2.0 g/cc near 600 meters subbottom (Figure 16).
The observed densities may be lower than in situ
densities due to the presence of interstitial gases in the
form of tiny bubbles.

Thermal conductivity values are highly variable,
ranging from values of 2.37 mcal/cm sec°C near the
top of the borehole (28 m subbottom) to 3.27 mcal/cm
sec®C near 600 meters subbottom (Figure 17). The
mean of all the thermal conductivity data obtained at
Site 379 was 2.82 +0.26 mcal/cm sec°C. No systematic
increase in conductivity with depth is noted. The
highest values (3.06 #0.17 mcal/cm sec®°C) are
associated with terrigenous muds recovered from the
interval 340 to 460 meters subbottom. Slightly lower
values (2.90 and 2.76 mcal/cm sec°C) are characteristic
of the terrigenous muds, nannofossil diatom marls, and
the dolomite-rich muds above and below that interval.

The general smoothness of the downward increase in
wet bulk density and the decrease in water content
suggest that the main factors responsible for these
changes is normal compaction. The more variable
thermal conductivity data, on the other hand, suggest
that vertical variations in the amounts of interstitial
gases | in the sediments may have a larger effect on the
thermal properties than on the wet bulk density. This is
reasonable in view of the very large contrast between
the thermal conductivity of air and that of water or
mineral grains.

No sound velocity data were obtained at this site
because the high gas content of the sediment cores
precluded passage of the 400-kHz signal through the
sediment, or attenuated it to such an extent that
accurate determination of the first arrival became
impossible.

The wet bulk density, water content, and thermal
conductivity data discussed above are listed in Tables 2,
3, and 4 of the Appendix.
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Figure 13. Salinity variations of pore fluids in cores from Holes 379A and 379B.

Heat Flow

Ten downhole temperature measurements were made
at Site 379 between 35.5 and 624.0 meters subbottom.
Anomalously high temperatures were recorded at 45.0
meters subbottom and more strikingly, at a depth of
149.5 meters. The remaining downhole temperature
data plus an estimate of bottom water temperature
recorded in the drill pipe and thermal conductivity data
permit calculation of five interval heat-flow values
ranging from 0.77 to 1.21 X 10-¢ cal/cm?sec between
the sea floor and 425.0 meters subbottom. The average
and standard deviation of these interval heat-flow
values is 094 +0.10 X 10-% cal/cm?sec, and is
considered to be the best heat flow value for this site.
Additional measurement details and discussion of the
significance of these data are available in a chapter by
Erickson (this volume).

CORRELATION OF REFLECTION
PROFILES AND LITHOLOGIES

In recent years several seismic investigations have
been made in the central part of the Black Sea basin.
Deep seismic sounding (DSS) have shown a large
thickness of sediments and in the area of Site 379 about
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10 km have been detected (Goncharov et al., 1972;
Neprochnova, 1975). A widespread refractor (seismic
velocity 3.0 km/sec) is found in this area at a depth of
about 1 km and several good reflections have been
obtained from this boundary by explosive techniques.

Continuous seismic profiling records have been
obtained from the Black Sea Soviet expeditions in 1968
and later years (Sagalevich et al., 1970) by the
American research vessel Atlantis 11 in 1969 (Ross et
al., 1974) and by a French expedition in 1973. A special
survey of the Site 379 area was taken be the Soviet R/V
Akademik S. Vavilov in 1974 (see report by Malovitsky etal.,
this volume). Generally the profiles taken by this expedition
from the central part of the Black Sea basin, about 1 km of the
sediment penetrated, and usually showed a thinly layered,
nearly horizontal structure.

The seismic profile and line drawing interpretation of
the profile taken by Glomar Challenger on departure
from Site 379 going to the west is shown in Figure 18.
Two airguns of 40 in.? and 10 in.* were used and the
recording was made within the frequency band of 40-
160 Hz. The profile shows a penetration of about 0.8
seconds two-way travel time (DT). Numerous seismic
reflectors have been picked from this interval. The main
ones are shown in Table 5 and Figure 19.
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Figure 14. Schematic drawing of ‘original” bottom
water-paleosalinity relationships (solid line) and pore
fluid distributions at later date, Site 379.

The depths of reflectors 4-10 were calculated by
assuming a sound velocity of 1.80-1.85 km/sec since
sonic velocity measurements on the cored sediments
were unsuccessful because of their high gas content.
This velocity range is probably fairly accurate for the
upper 1 km of sediment and is similar to special
measurements made with a multichannel receiving
system using explosives northeast of Site 379
(Goncharov et al., 1972). For the upper reflectors 1-3,
velocities from DSS data were used (Neprochnov and
Semenov, 1972). The depth and boundary velocity of
reflector 11 was also taken from DSS data
(Neprochnova, 1975).

On the basis of seismic reflection profile data, the
sediment column was divided into several sections with
different densities of reflectors (number of reflectors
per unit of depth interval) (see middle part of Figure
19).

A comparison of the layers with lithology (right part
of Figure 19) shows that some of the reflectors may
correlate with lithologic changes. Thus, reflector 2 may
correspond to the marl layer at a depth of about 90
meters. Reflector 4 probably corresponds to the upper
part of a turbidite sequence. Reflector 8 may
correspond to the boundary between calcareous mud
and dolomite-rich mud at a depth of about 460 meters.
It is also interesting to correlate refractors with measured
bulk wet densities of cored samples (see Figure 19).

SITE 379

U T a T T T T T T
Q o]
o] ) % o
Q
o]
100 o e © 4
[o) (o]
L o ©
o]
@0
200 o 7 ]
o]
(o]
BT & 1
g e ©°
s (o]
£ o]
£ Q
%
B a00- B
(o]
| o]
fo) (o]
Goor J
o]
600 @ E
1)
| I | A | NE— — 1 L A I 1
00,5 15 20 25 30 £ a0 a5 50 56

Water content [wi %)

Figure 15. Plot of water content data versus sub-bottom
depth at Site 379. Water content data were calculated by
weighing sediment samples obtained by syringe techni-
ques before and after drying.

Most reflectors occur at the intervals where the density
changes. Reflectors 2, 4, 6, and 7 also correspond to
reductions of penetration rates.

SUMMARY AND CONCLUSIONS

Site 379, Holes 379, 379A, and 379B were drilled at
43°00.29'N and 36°00.68'E at a water depth of 2159
meters in the abyssal plain of the Black Sea. Hole 379
was just a test for a pressure core barrel. Hole 379A was
cored continuously (except for one 2.5-m section) to a
depth of 624.5 meters. A total of 68 cores and 10 heat
flow measurements was taken. Seven additional cores,
mainly for geochemical studies, and two heat flow
measurements were made at Hole 379B.

Generally all the cores collected from these sites were
gassy and in several instances sediment material was
forcibly extruded by gas pressure from the core barrel
once the cores were on deck. Most recovered cores had
void areas due to the expanding gas. Gas content was
monitored on all cores and methane and CO: were the
most common gases, with considerably smaller
amounts of ethane. Butylanes and propane, probably
from early diagenesis of organic matter, were detected
from Cores 31 and 32 in a few parts per million, but the
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Figure 16. Plot of wet bulk density versus sub-bottom
depth at Site 379. Wet bulk density data were obtained
using the gamma ray attenuation technique.

methane/ethane ratio for these and all other cores
clearly stayed within safety limits.

The main objective at this site was to obtain as
complete as possible a Pleistocene and Pliocene strati-
graphic and biostratigraphic section. This in turn,

would permit an extremely detailed evaluation of

Pleistocene sea-level changes and a description of the
recent history of the Black Sea. A separate hole was
also planned at Site 379 for geochemical studies. Our
main objective at Site 379 was not completely successful
because sedimentation rates were much higher than
anticipated, and the decision was made to pursue this
main objective at Site 380 where the sedimentary
sequences appeared to be thinner.

A total of nine sedimentary units was defined in Hole
379A. These included two near-surface units sampled
by piston coring from an earlier Atlantis 11 cruise.
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Figure 17. Plot of thermal conductivity data versus sub-
bottom depth at Site 379.

Terrigenous mud (Units 3, 6, and 8) generally with
turbidite sequences was the most common unit. Unit 4,
a diatomaceous nannofossil mud, is, except for its
diatoms and nannofossils, similar to Unit 3. This fossil
assemblage occurs again in Unit 7 which is a
nannofossil diatomaceous marl. Unit 1 was nanno ooze
composed primarily of Emiliania huxleyi. Sapropels
(Units 2 and 5) of about 30 cm thickness were found in
two instances.

Unit 9, a dolomitic rock mud, is especially interesting
in that it has a rhythmic pattern consisting of an
alternating sequence of dark clay, dolomite and pyrite.
The sequence, generally 3-6 cm thick, starts with a fine
layer of pyrite (1-2 mm thick) at the bottom followed by
dark clay grading upwards into a light clay. This clay
layer is overlain by a white dolomite, some of which
occurs in small burrows in the underlying clay. The
uppermost part of each cycle is a yellowish colored
layer of dolomite. All boundaries are generally distinct.

The sediments are all of Pleistocene age, although
older reworked fossils were common. Shipboard
analysis of fossil content was mainly limited to core-
catcher samples.

Calcareous nannoplankton were found from Cores
1-10 and dated themas late Quaternary in age. Cores
11-68 were devoid of indigenous calcareous
nannoplankton. Planktonic and benthic foraminifers
were generally too rare to be of stratigraphic or
ecologic use. Ostracodes and diatoms were found and
may be of later use after land-based laboratory studies.
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Spores and pollen were very abundant and mainly of
Quaternary age. Preliminary analysis of the spore and
pollen data show that 40 of the 68 core-catcher samples
indicate an apparent ‘‘glacial”” or cool, dry
environment; while 25 seem to be closer to an

TABLE 5
Site 379 Seismic Data
DT A" H

Reflector (sec) (kmfsec) (m)

1 0.013 1.6 10
2 0.10 1.7 85  Velocities from DSS data

3 0.17 1.8 153

4 0.20 1.84 180

5 0.24 1.82 216

6 0.33 1.82 297

7 0.40 1.852 370

8 0.50 1.852 462

9 0.62 1.852 574

10 0.73 1.854 675

11 1000  From DSS data;

Vg = 3.0 km/sec

4Assumed velocity.

“interglacial”’ or warm, moist environment. The lower
third of the section tends to have less “glacial”
indications and higher organic residues, plant debris,
and floras dominated by conifer pollen than the upper
two-thirds.

The main objective of the organic geochemical
program is to study the diagenetic and catagenic
changes in organic matter. This objective has received
little attention in marine sediments from intermediate
depths (20 to 500 m). Numerous samples, and entire
portions of cores (158 sections were frozen) were taken
for later land-based analyses.

The inorganic geochemical program included
interstitial water measurements of salinity, chlorinity,
calcium and magnesium, and electrical resistivity-
diffusivity studies on on the sediment-water system.

Among the preliminary results are:

1) Low interstitial salinities were found below the
previously known (piston cores) salinity gradient from
present day to Neoeuxinian (Glacial max) strata. These
salinities, are about 4-6°/00 S or 2.5-4,00°/00 Cl, in the
interval 30-350 meters, are broken by two peaks of
somewhat greater salinity. These are possibly remnants
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of more saline episodes in the Black Sea, such as may
have characterized interglacials or interstadials.

2) A marked increase in salinity, and especially
calcium and magnesium, occurs toward the bottom,
reaching 40.5%/00 S and 120 and 83 mmole/] of calcium
and magnesium, respectively. The calcium
concentration is more than 10 times that of normal
seawater, and is presumed to be formed by MgCl:-rich
residual brines reacting with calcium carbonate to form
dolomite, noted in the basal cores.

3) The diffusive permeability of the sediment
decreases more sharply with depth than the absolute
porosity, reflecting probable blockage by cementation
processes, rather than extensive consolidation.
However, the lowermost clays are still far from being
good sealing beds and readily permit diffusion of
dissolved salts and gases.

A total of 12 temperature measurements was made at
the three holes. The data show a nearly linear increase
in temperature with depth at a rate of 3.2 to 4.0°C/100
meters which may in turn suggest fairly constant
bottom water temperatures. The temperature data can
put restraints on some of the proposed climatic models
since the temperature curve can be changed by the
sedimentation rate. Anomalously high temperatures
measured at 149.5 meters and 55 meters are believed to
be due to a geochemical reaction that occurred as the
measurements were being made. The physical property
program was not very successful at this site because of
the effect of the high gas content on these properties.

The seismic profiles made over Site 379 show
differing densities of reflectors per unit depth that may
correlate with sediment type. For example high
densities are found at about the depth where turbidite
sequences were drilled.

An accurate appraisal of environmental conditions in
the Black Sea during the time interval (whatever it is)
covered by our cores is premature at this time. Final
conclusions must await further studies, especially by
the paleontologists and the geochemists (see lab-based
reports, this volume). However, it appears that we
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penetrated both the Wiirm (Weichselian) and Riss
(Saalian) glacial periods and ended perhaps in the
Mindel-Riss (Holsteinian) interglacial. A further
evaluation can be made after the study of data from
Site 380. Most of the section cored is mainly non-
marine although two or three major marine periods
have been detected by faunal and interstitial water
measurements. Later conditions, near end of section
cored, are either a playa lake or evaporitic.
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oy E:;e iy 238 nx 145 S Feldspar 353 13%
B silicates 27% 56% ars = Hiyared
-4 2 silicates 27 131
,E Carb, bomb 8% j0% 103 _,E Carb. bomb 12z (3]
= SaY 4/1 Grain Size: z Grain Si
= with streaks g1z’ = TN S3IR:
& i of 56 2/1 sand — Cere 118 E 56Y 2/1 - 5-720 to 122 5-135 to 137
7 2 an L} R
] E‘}‘t 3;: ;' 51t 57% 63.5%
= ay = Clay 39% L
Carbonate: "
C! Corg.
2-32 to 38 ﬁ
5-36 to 46 9% .43
1 56 6/1 with
- 40 streaks of
56 201 = 56 4/1
5 greenish =
black 1 voIp
3 = Nz
56 41 4 140
Alternating Core |-
56 4/1 with $-T| A | = | = |Catchen
56 2/1
6 Explanatory notes in Chapter |
= | Nz
Core
SRl Catcherf:
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Site 379 Hole A Core 8 Cored Interval: 64.0-73.5m Site 379 Hole A Core 9 Cored Interval: 73.5-83.0 m
FOSSIL = w FOSSIL i
w - -
. | camicrer o) HE " CHARACTER || ., = B
gl 5 |zlulBle|5] & | cimowsy | 2|2 LITHOLOGIE DESCRIPTION gl 3 |=|wu(8].|E] & | viHowosy | 2] = LITHOLOGIC DESCRIPTION
=1 ] =2l 5 Sl ~ Slelz|22 4
12 g5 2 = HEREE RS 3|2
= = =l=
HHIEE HE HEAE HE
0 0
- Dark gray DIATOMACEOUS TERRIGENOUS - Dark greenish gray DIATOMACEOUS
- MUD to SANDY MUD. - TERRIGENOUS MUD with streaks and
o ] patches of fine sand.
0. 5 N3 Abundant DIATOMS occur in Sections 0.5 vo1o
1 ] with streaks 1 and 2. NANNOFOSSIL are rare. 1 = NANNOFOSSILS are present.
] of N2 -
=1 95 DOMINANT LITHOLOGY: -1 DOMINANT LITHOLOGY:
1.0 55 4-100 cm 1.0 106 $5 3-94 cm
55% Clay S6Y 4/1 30% Quartz and Feldspar
10% Quartz and Feldspar . 30% Clay
5% Dpague 30% Carb. unspec.
N3 and 5% Hannos ] 10% Diatoms
N2 5% Diatoms .
20% Carb. unspec. — X-ray:
= 4-73 to 75 5-142 to 144
) MINOR LITHOLOGY: 2 | Calcite 7% i
55 1-95 em = N Quartz 18 151
10% Quartz and Feldspar — Feldspar 132 7
40% Clay -1 Laye
30 15% Dpaque 3 silicates  62% 66%
10% Carb. unspec, -
B 20% Diatoms = Carb. bomb Te 2%
5% Nannos B
= a4 Grain Size:
A=ray: — 4-73 to 75 5-142 to 144
56Y 2/1 1-22 to 24 5-31 to 33 6-94 to 96 Sand 73 3
3 Calcite % % 0% 3 e 51t 65T 67%
Dolomite [i}3 2% 0% -1 56Y 4/1 Clay 283 29%
Quartz 24% 20% 221 =
. 56Y 4/1 Feldspar 103 7% 213 ]
- Layered >
i) = silicates 55% 60% 473 H
E, o =1 10
= N3 with Carb. bomb 11% 13z 10% z 3
3 streaks of & -1
o 0] Grain Size: = -~ £ar:8/)
- 4 T-22 to 24 5-31 to 33 6-94 to 96 2 4
S Sand E] 7% 13 - -
- hoo 5t 60% 48% 60% = —4
E Clay 393 45% £ i1 -
< 7
& Carbonate: " o & 3
B caco org. = =
L w1 T oW 5 3
= 3
5 5 E
140 E
Core
51 €| = |- |cateher
N3
xplanatory notes in Chapter
6 Explanato tes in Ch. 1
S|F|=|F
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Site 379 Hole A Core 10 Cored Interval: 83.0-92.5 m Site 379 Hole A Core 11 Cored Interval: 52.5-102.0m
FOSSIL = w FOSSIL ~To
ARACTER | = Zlg CHARACTER |- alz
| o =T 12| 2 H L sl ¢ 118118 8 HE:
& = =zla |8 e |G| & | Limooey | £ | LITHOLOGIC DESCRIPTION 2 = =|a|8|e|5] & | LimHowoay £l= LITHOLOGIC DESCRIPTION
TO|ZEIEIER 2|8 B EIH 3|8
HENAB HE gl2|5|5 E|=
0 ) ﬁ::m gray to dark gray NANNOFOSSIL
. h -
. I]::mni:eﬂl; ;g‘;f}g;;‘;ggw&s T !fatches of white nanno voze are present
- CLAY to TERRIGENOUS MUD rich fn ] erey in Section_ls 1 anq 2. Nannos are getting
0.5~ nannofossils; diatoms are present 0.5~ ;bunmd':n: H sef“?n : :n? top of Saction
7] while nannofossil horizons occur a ] L Ne. TANIDALeG tayerss. Come
1 = at the end of Sections 5 and 6. 1 3 pletely composed of nannos occur.
- Sowe arganic rich patches are Abundant fine aragonite needles are
1.0 resent also present. A sapropel layer is
B 110 : P * - W :mmd between 52 to 61 cm. Grading
. 56 4/ 2 - 0 5 observed in the upper part of
- gg"éﬂgg I‘.:I.THULEE\“ | 140 Section 5. Below the sapropel layer
=] 30% Quartz and Feldspar = the sediment is composed of dark
= 15% Clay P = greenish gray TERRIGENOUS SANDY MUD.
4 woio 5% Pyrite . sav 41 DOMINANT LITHOLDGY :
= 45% Carb. unspec. d 55 4-125 em
2 2% Diatoms ? 4 10% Quartz and Feldspar
= ) %0 3% Nannos . 82 10% Clay
ey vy 56 2/1 — 100 5L Pyrita
] VOID MINOR LITHOLOGY: ] 35% Calcareous nannos
n SS 6-130 cm . N .
3 ] X-ray: Sec. 4 Sec. §
:g: PQ‘lid::':l and Feldspar 119-121 20-21 25-26 30-3]1 35-36 40-41
10% Clay = Calcite Te% T2.52 1% 12%  T0%
5% Pyrite - Dolomite 0% 0z 0 % 0% 0% f<3
10% Carb. unspec. =1 Quartz 0% 20%14 £ 13 17F 22
] 56 4/1 50% Nannos 3 5GY 5/2 Feldspar Bf 15X 5 % 6% k5 -1
= 3 5% Diatoms 3 3 tayerd
= a LE] “5111(::&25 53: 53'& ?4.53 ?55 435 42%
s . =3 iragonite X 14 % 4% 13k 134
F: 5 61 Xoray 5-113 to 115 ] ” 5 g:rb.sbwﬁﬁzgs 15% 26.5%8 25% 25% 1%
1 =] ¥ 5/ C. -46 50-51 54 62 75-75 BO-81 B5-86
% g:l:{:e 12352 -] Talcite T6T — X 971 f T 108 T2%
-3 Feldspar 108 =l Dolomite oz 0 0F 03 0% 11 0%
= Cijared B Quartz  17% % 3L 178 23% 27% 38t
= 7 Vi silicates 521 7 Feldspar 21% 17 0% 15% 26% 18% 43%
2 e E G na HeYireates 65 45t
7] - silicates 0% 545 31% 451 7z
& 4 56 2/1 Carb. bosb 25% 4] 7 Aragonite o omooroor o 0
4 . - Carb. bomb 162 314 0% 14% 14% 101 12%
S i SrainStex: — 564/ Sec.’s  90-91 95.96 100-101 105-106 110-111
qang I S 5 sy OlcTte TXOTA 1@ TR T
St 5552 - Dolomite 0% 1} 01 0z 0z
Clay 5y Quartz /7 208 211 273
. N4 Ee‘ldsp:r 26T 231 45% 465 6%
Carbonate: - ] ayare
—— — = silfcates 26% 58% 231 231 57%
s Vi a0 E.?L%;z B sof ﬁ 41 pragonite 0% 03 0% 0z 0%
56 4/1 ¥ Nl Carb. bomb 13% 12% 125 log 10%
5 5 13 Sec. 5 115-116 120-121
100 sl 97 N3 Calcite 2% Ze%
116 Dolomite 0% 0%
128 122 Quartz 461 1%
GGY 4/1 Feldspar 42% &%
Layered
Core silicates 0% E1%
5 | === |catcher] Aragonite 0% 0%
~ Carb. bomb 12% 221
6 Grain Size:
4-119 to 121
Sand [
S5it 58%
130 Clay 42%
lal=l= Explanatory notes in Chapter 1
Core
Catcher)
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Site 379 Hole A Core 12 Cored Interval: 102.0-1171.5 m Site 379 Hole A Core 13 Cored Interval: 111.5-121.0 m
FOSSIL N FOSSIL =
U =T 5 2|5 CHRRACTER )= ) HE
= i T
g 8 |=z|2|8lel5]| & [ vimowosr | £ (2 LITHOLOGIC DESCRIPTION Z| 3 |z|w|8|«|5| & | Limower | 2]« LITHOLOGIC DESCRIPTION
TEEIEEAE 3|8 MRETHHEEE Z|E
= =
HEEE HE HHEE Z|5
0 0
£l Dark greenish gray to olive gray Dark greenish gray TERRIGENOUS MUD.
- voln TERRIGENOUS MUD. Patches of fine Grayish black ?SG\‘ 2/1) layers and
: - sand occur in Section 2. Graded patches of coarser silt to sandy
0.5 — 50 bedding is present in Section 3. 511t occur throughout the core. Due
n 5Y 372 to gas expansion, numerous 5-10 cm
1 ] DOMINANT LITHOLOGY: volds are present in the core.
1 35 1-50 cm
1.0 35% Quartz and Feldspar 106] DOMINANT LITHOLOGY:
B 5% Mica 129 $5 1-106 cm
= 5% Pyrite 30% Quartz and Feldspar
L 50% Carb. unspec. 203 Clay
5% Nannos (reworked) 5% Opagues
s6Y 4/1 30% Carb. unspec,
A-ray: 5% Nannos (reworked)
] - 56Y 4/1 1-136 to 138
Calcite T3% X-ray:
2 5 Quartz 16% 4-29 to 31 6-9 to 11
Feldspar 4% Calcite 2% 5%
Layered Dolomite 2% 2%
silicates 673 135 Quartz 213 308
Feldspar 9% 323
B Carb. bomb 131 Layered
. voID silicates 56% 21%
Grain Size:
1 T-T36 to 138 Carb. bomb 143 178
Sand 3
Silt a1 Grain Size:
Clay 56% 4-79 to 31 -9 to 11
i Sand (33 738
Carbonate: Silt B81% 49%
Cacl Carg. Clay 132 28%
3-36 to 72 .
3-120 to 130 18% 0.6% Carbonate:
CaCo. Corg.
—-| == 5-1 to 7 5% ﬁ.gi

Core
Catcher

Explanatory notes in Chapter 1
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Site 379

Hol

e A

Cored Interval:121.0-130.5m

Site 379 Hale A Core 15 Cored Interval: 130.5-140.0 m
FOSSIL = FOSSIL =
CHARACTER = @ = g CHARACTER = 0 E §
Lt At e
el = =lw|8lalE| # | Limowey |24 LITHOLOGIC DESCRIPTION & = wlBlwlsl = | Lithowoey | 2|4 LITHOLOSIC DESCRIPTION
2 3 2 =
¥ =12 ol b ] Sle =2 HEIEIE gl 5 5l
= E ?_ zle 2| = dlz|zlzlw * 21E
2 Gl= 3 HEIEE |5
0 0
Dark greenish gray TERRIGENOUS MUD ] Dark greenish gray TERRIGENOUS MUD
with occasional patches of fine to — with occasional lenses of even
medium grained sand. A few 5-15 = darker SANDY MUD which contains
cm gaps are present throughout the 0.5 slightly less carbonate.
core. 4 voi
1 3 DOMINANT LITHOLOGY :
DOMINANT LITHOLOGY : — 55 2-39 cm
55 4-85 cm 1.0+ 40% Quartz and Feldspar
50% Quartz and Feldspar = 3% Mica
31 Mica - s6Y 4/ 1% Heavy minerals
2% Heavy minerals = 15% Clay
20% Clay - 5% Opague
5% Opagues 30% Carb. unspec.
155 Carb. unspec. 39 5% Nannos (reworked)
5% Nannos (reworked)
2l 1 Carbonate:
Carbonate: i CaCo Corg.
- €aco Corg. - 2-55 to 65 2% 0.5%
4-0 to 10 ia 8 4 v
56Y 441 “.m_
= =
3 ) =3
. 2
— (=3
51
BS 4
56Y 4N
51 o 5
E 1
. 1 133
=
=
6 6l 3 ¢
- =
<
3
Core Core :
s |— |Catcher § |—|—|—|catcher}

Explanatory notes in Chapter 1
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Site 379 Hole A Core 16 Cored Interval: 140.0-149.5 m Site 379 Hole A Core 17 Cored Interval: 149.5-159.0 m
FOSSIL = FOSSIL I
| ciamacTER |- 2|z CHARACTER [ = g
™ W [ 12 gl & el= - o = =
3 3 zlalglg i = LITHOLDGY g iy L1THOLDGIC DESCRIFTION 2 § =lzl=|gls] & | LITHOLDGY _!; e LITHOLOGIC DESCRIPTION
HHHE 2|2 EHHEER 2|8
HEFE HE £|Zl8 HE
0 0
Mixture of greenish gray TERRIGENOUS Dark gray (N3) TERRIGEROUS MUD.
MUD and dark greenish gray TERRIGEN- -
B 0US CLAY. Wisps and patches of fine . DOMINANT LITHOLOGY:
56Y 5/1 quartz sand occur in Sections 2 and 3. 0.5 K3 S5 1-68 om
— - 68 15% Quartz and Feldspar
1 DOMINANT LITHOLOGY : 1l 3 60% Clay
voln 55 1-127 cm 3% Pyrite
1.0 L 20% Quartz and Feldspar 0 15% Carb. unspec.
122 40% Clay p 5% Diatoms
132 sGY 571 3% Heavy minerals - Tr Nannos
30% Carb. unspec. -
5% Nannos (reworked) al—]=]l— mmh X-ray: e s
MINOR LITHOLOGY: Catche Calcite SR
56 55 1-132 cm Quartz 192
10% Quartz and Feldspar Feldspar BY
654 Clay Layered
5% Opague silicates 64%
20% Carb. unspec.
Tr  MNannos Carb. bomb 93
Grain Size:
- to 102
Sand 53
it 60%
Clay 25%
Carbonate: o
CaC Corg.
1-25 to 35 ﬁ.iﬂ
Site 379 Hole A Core 18 Cored Interval: 159.0-168.5 m
FOSSIL i m
CHARACTER |=| % g
w 3 =]
g1 £ |z|g|ElelE] & [ Lrmower (22 LITHOLOGIC DESCRIPTION
56Y 5/1 EH R d|E
a|l= '.é = E =
0
= Dark greenish gray TERRIGENOUS MUD.
5 C =
*1 wn
1 I
1.0+
- =5 N5
? : 56 4/1
— Pyrite rich layer
— Pyrite rich layer
5 |—|—|—[core
Catcher|

Explanatory notes in Chapter 1
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Site 379 Hole A Core 19 Cored Interval: 168.5=-178.0 m Site 379 Hole A Core 20 Cared Interval: 178.0-187.5 m
FOSSIL HNE FOSSIL e [
CHARACTER Zla CHARACTE! 2l
i I - E § e = % ) L - E a S g
2 3 =|lwl8|an 5| B | LITHOLOGY g v LITHOLOGIC DESCRIPTION -] s zlu|8]a H] LITHOLOGY | = | 1 LITHOLOGIC DESCRIPTION
= “12|=|85]2] ¢ =2 L S| 2|8|8 ¢ 3%
dJlz|= z b b=/ = S HE o i |z
SRS als =13 Sl I Bl = =3 b=
0 0
TERRIGENOUS MUD basically dark - TERRIGENOUS MUD to SANDY MUD.
greenish gray (56 4/1). A number =
56 2/1 of sandy mud layers occur in general = . X-ray:
cycles of 10-15 cm. Most of these 10,5~ 5 3-89 to 91
layers suggest grading. . . Calcite 3
1t = 2 Dolomite 2%
DOMINANT LITHOLOGY : - = Quartz 228
56 6/1 55 2-114 m 1.0 Feldspar 5%
10% Quartz and Feldspar - Layered
BOE Clay . silicates B4%
148 56 2/1 30% Carb. unspec.
23 Tr MNannos - Carb. bomb 131
A-ray: Sec, 2 Sec. 4 __: Grain Size:
68 B9-90 91-97 94-95 119-121 ] . 3-89 to 9
56 41 Calcite 3 4 ki 0% ? E = Sand (114
Dolomite 2% 0% oE 0% 7 . 51t B4L
Quartz 198 401 4% 14% = 2 Clay 16%
14 Feldspar 121 151 4% 7% = >
Layered 3
56 21 silicates 521 0% T9i 59% -]
E Carb. bomb 173  15% 3% 20% B
- voip Sec. 4 Sec. § .
= 122-124 105-107 < 5Y 2/1
-1 56 411 Calcite R =
= - pyrite rich
3 Quartz 183 19% 3 =
R Feldspar 6% 8L . arganic mud
— - 56Y 41 layer
. Layered
1z 56 41
silicates 72% 55%
- 130
2 Carb. bomb 4% 182
q oo Grain Size: T|—|—
-1 = to 121 4-122 to 124
=] Sand 0
4 56 41 511t 565 a7 Explanatory notes in Chapter |
Clay 45% 53%
5-105 to 107
Sand 0%
511t 60%
Clay 401
Carbonate: i
Ca Cnrg.
LS 3-82 to 98 Tax% E
5
[
Core

Catcher
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Site 379 Hale A Core 21 Cored Interval: 187.5-197.0m Site 379 Hole A Core 22 Cored Interval: 197.0-206.5 m

FOSSIL = | w k
w FOSSIL
w|  w LRI 8| © é 2 | cHaRACTER 5[ g : g
o x =1 =l @] LITHOLOGY | = | 2 LITHOLOGIC DESCRIPTION ] H 2 iy
g & |z|s g glel 1 0E 1 & 5 |z|z|8|elg| & | Lrmoer (22 LITHOLOGIC DESCRIPTION
S E 2|5 B HE G JIR .
als =|3 2lE|z]E 1= Berl
0 s
- 0
= Dark greenish gray (56 4/1)
] TERRIGENOUS MUD. Sandy mud - Dark greenish gray (56 4/1)
il layers occur in the lower - TERRIGENOUS MUD.
0.5~ = part of the core. -
] = 0.5 = Several sandy mud layers occur
1] - DOMINANT LITHOLOGY: 1 B Some suggest grading,
1 £ S5 6-77 cm 4 s
1.0 50% Quartz and Feldspar 1.0 = K=ray:
e 5% Heavies -1 2-48 to 49 2-58 to 51
o 20% Clay u Calcite LT
25% Carb. unspec. — Quartz 15% 141
] Tr  Hannos =] = Feldspar 51 5%
- - [ Layered
] L-ray: - an silicates 61% 5%
] 4-14 to 16 6-20 to 22 | | X
2l 9 Calcite ~ 18I o 2 | Carb. bomb 19% 241
] Dolomite 2% 0% =] 4/110-112 4/115-117 6/30-32
Quartz 161 231 i el cateite oy AR L B
-] Feldspar 8% 8L =] Dolomite 0% 2% 0%
il Layered 0 Quartz 19z 16% 3%
- silicates 56% 651 . Feldspar 5% 6% 71
. . Layered
- Carb. bomb Z0% 43 = silicates 54% 581 521
%l 3 Grain Size: 3 Carb. bomb 223  20% 0%
A ] a4 to 16 6-20 to 22 = .
3 e < Sand 0% 3 J 5 Grain Size:‘
-1 &2 St [+ 45% . - 0-112 4/115-117 6/30-32
- 3 Clay 3% 551 qd g Sand L e
1 - = 5ilt 673 58% 438
ja Carbonate: =] Clay Kk 42% 56%
CaCO Corg. -
S 4-0 to 10 ﬁ! = | Carbonate:
- Cacl Corg.
| 4-47 to 55 6.%?
4] 7 |
q v 4 54N
E 123
ETe B 137
Sl a ] %
5 3 - = =
1 £ I
o — &
6 77 ;]
6
56 411
Core
5-T|—|—|—lcat - Core
Eatenert Sil==— Catche

Explanatory notes in Chapter 1
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Site 379 Hole A Core 23 Cored Interval: 206.5-216.0 m Site 379 Hole A Core 24 Cored Interval: 216.0-225.8 m
FOSSIL HE FOSSIL [l b=
CHARACTER  |=| zlg CHARACTER _|= Zlz
"l n-l = gl = al= a " —113| 2 sl i I
g -1 =|w|S]|w|s| & | LITHOLOGY | = | 42 LITHOLOGIC DESCRIPTION 2 5 =lwl8|an | = LITHOLOGY g “ LITHOLOGIC DESCRIPTION
T g1212|5|8] ¥ =S| 2 ™ eI RS =2
EHEEE 3|8 SIHHEHEE 2|2
HEHEE 2= HEHEE |5
0 0
] Basic 1ithology is a dark greenish = Basic 1itholegy of Sections 2 and 4
-] gray (5GY QII?TERRIGENOUS MuD. . is a dark greenish gray {56 4/1)
] . TERRIGENOUS MUD. A number of sandy
0. 5] o A number of sandy mud to muddy sand 0.5 . mud layers are found. Some suggest
] = layers occur. Some of them suggest 1 s grading. Also Tocally thin blackish
1 bl . gradation. Top of the graded intervals 1 = . Tayers (N3} (rich in iron sulfides)
- § are blackish (N3) due to more abundant B =4 occur.,
1.0 FeS (lower carbonate content), 1.0 =
- = Section 6 is composed of olive gray
- DOMINANT LITHOLOGY: 5 (5Y 4/1) DIATOMACEOUS MuD.
- $5 2-25 em -
. i 20 15% Quartz and Feldspar Layers with very abundant diatoms
= 25 <51 Heavies occur 30-36; 60-70; and 103-106 cm.
| 60% Clay
25% Carb. unspec. 54 DOMIMANT LITHOLOGY:
2 | Tr  Nannos 2 55 2-54 cm
15% Quartz and Feldspar
] K-ray: 5% Heavies
-1 2-25 to 27 65% Clay
3 l Calcite T6% 15% Carb. unspec.
i ey Quartz 182 Tr Diatoms and Nannos
= Feldspar 7% -1
- Layered silicates 591 . LITHOLOGY :
2 = 55 6-54 om
- & Carb. bomb 6% — ) 10% Quartz and Feldspar
1 =1 — = 15% Diatoms
3 3 : Grain Size: 3| 3 2 55% Clay
— g - o 27 — 3 10% Carb. unspec.
- Sand b~ =3 <101 Silicoflagellates
= Silt 60% - <10% Pyrite
ja Clay 39z ]
K-ray:
= - 2-52 to 53 2-53 to 54
=] . Calcite ToX 6%
- — Dolomite 0% 0%
] - Voo Quartz 20 192
4 - voID 4 - Feldspar 7% 7z
=l = Layerad
u e silicates 63% s58%
n = Carb. bomb 10% Y 16%
=4 4-102 to 103 6-62 to 63
m - - Garctte s SRS
- . Dolomite 1% 114
= -1 Quartz 20% 17%
. = ] 3 Feldspar 6% 7
- = E = Layered
5 u a 5 ] ‘ silicates 54% 7%
3 £ i -+
— = = Carb. bomb 208 5%
=] 20 e
- e 54
6] 3 wom (1] —
] - =
g | —|— Cors Core
~|catcher}- S ||| jcatcher

Explanatory notes in Chapter 1
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Site 379

Hole A

Core 25

Cored Interval: 225.5-235.0 m

Site 379 Hole A

Cored Interval:

AGE

10ME

FOSSIL
CHARACTER

POLLEN

NANNDS
STRACOD.

OTHERS

SECTION

LITHOLOGY

DRILLING DIST

LITHO.SAMPLE

LITHOLOGIC DESCRIPTION

FOSSIL
| cunpacrer

AGE
IOKE
SECTION

LITHOLOGY

DEFORMATION

LITHD. SAMPLE

LITHOLOGIC DESCRIPTION

(=]

[=]
w

)

pdatsabings

vo1n

iy

101

piialveaaligig

0RG. CH.

praalegualiagg

ORG. CH.

o

50
106

5Y a/1

5Y 4/1

56 &/

56Y 4/1
56 4/1
5Y 4/4

56 4/1

5Y 5/6
56 41

Basic lithology (Sections 1, 2, and
3) is an olive gray (5Y 4/1)
DIATOMACEQUS MARL. NANNOFOSSILS
are present. Wood fragments are
abundant in Section 3. Locally
there are thin layers of sandy
mud and Tayers which are mainly
composed of authigenic carbonate
with abundant pyrite. Sections

5 and 7 are a dark greenish gray
TERRIGENOUS MUD (56 4/1). Several
sandy mud to wuddy sand layers are
present; some suggest grading.

DOMINANT LITHOLOGY (Sections 1 and 3):
55 1-10 cm

50% Clay

10% Pyrite

10% Carb. unspec,

20% Diatoms

10% Quartz and Feldspar

DOMINANT LITHOLDGY (Sections 5 and 7):
20% Quartz and Feldspar

20% Carb. unspec.
Probably authigenic carbonate.

A-ray: Sec, 3
94-95
Calcite 701
Dolomite 0% 14 el 0%
Quartz 152 163 13t 20%
Feldspar 43 18% 7i 14z
Layered
silicates 523 57% 61% 59%

Carb. bomb 29% 9% 193 i

Grain Size:

7-85 to 47 7-124 to 126
Sand [} 0%
511t 631 651
Clay ri 35%

=

Core

Catcherf -

127

Sec. 7
139-140 45-47 124-126
BN B SR P

Dark greenish gray TERRIGENOUS MUD.
Some sandy mud layers suggest

grading. There are darker layers

at the lower part of the section (Fes).

X=ray:

1-142 to 143
Calcite AEH
Quartz 141 15%
Feldspar 81 7%
Layered
silicates 60% 60T

1-136 to 137
N

Carb. bomb 18X 18%

Qﬁi

Carbonate:

CaCly

5-95 to 106

Explanatory notes in Chapter 1
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Site 379 Hole A Core 26 Cored Interval: 235.0-244.5 m Site 379 Hole A Core 27 Cored Interval: 244.5-254.0 m
FOSSIL L FOSSIL =1y
ARACTER || Z g CHARACTER |=| Z 3‘
3 = w 0 =
& £ zlalE]ela S [ Lrmvorosy [ 2] LITHOLOBIC DESCRIPTION ] g |=|z|g|2]E g LITHoLoGY | £ 4 LITHOLOGIC DESCRIPTION
N R R =|E HHHEEE 3|2
HEIEE HE HHEE HE
=1 =1 =]
0 0
— Dark greenish gray (56 4/1) = Dark greenish gray TERRIGENOUS
~ TERRIGENOUS MUD. Abundant sandy ~ MUD with abundant sand layers,
. mud layers are present, some ] vo1o some suggest grading.
lo. 5] =L suggest grading. Local subtle 0.5
1 = variations to more darker color 2 X-ray:
1l 3 & occur (FeS). 1 E E 3-30 to 32
-1 @ Ei
1.0 2 ggﬂrﬂr LITHOLOGY : ! 56 &1 E:?;:; zg:
E ar
= [0, 40, gl?] . I Layered
- - 20% Quartz and Feldspar — silicates 69%
h 80% Clay - —_—
] ' B Ll 20% Carb. unspec. =3 Carb, bomb 5
| = Tr  MNannos — ‘
| = 3 Grafn Size:
2 | MINOR LITHOLOGY: 2 - i Sand -30 to 32
. 55 4-80 = a (i3]
HE {40, 60, 0] g s Silt 47
] 65% Quartz and Feldspar = Clay 53%
5 5% Heavies .
1 20% Rock fragments B
= 10% Carb, unspec. = |
. Carbonate: ] |
— . CaCo Corg. -]
B = 4-0 to 12 _ﬁl _ﬂf =]
3| 3 5 3|
-5 g —4
= = =
3 ]
a NOID . :
4 4 = 5]
£ 1 <
3 " q =
1 B —— 1| [ san
5 ] g 5 -
e 3wt
. 2 —~ | B
57| — | —|—|Core [ =
Catcherf: m
1 =
ol 1 =
pel ]
-
Core
S-T|— | — |—|catcher}
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Site 379 Hole A Core 28 Cored Interval:254.0-263.5m Site 379 Hole A Core 29 Cored Interval: 263.5-273.0 m

FOSSIL
CHARACTER

3

OTHERS

AGE
Z0ME

LITHOLOGY LITHOLOGIC DESCRIPTION

AGE
ZONE

LITHOLOGIC DESCRIPTION

SECTION
METERS

&|
s | LITHOLOGY
=R -

LITHO.SAMPLE
o
=
&

0=

POLLEN

NANNDS

OSTRAC
DRILLING DIST
POLLEN

NANNDS

OTHERS
DRILLINGDIST.|
LITHO.SAMPLE

=
=

Dark greenish gray (56 4/1) Sections 1 to 3 are basfcally a

=
wn

TERRIGEROUS MUD with abundant
muddy sand to sandy mud layers
suggesting turbidites.

X-ray:

56 4/1 CALCAREOUS MUD with a number
of sand layers, some show grading.
In Sections 4 and 5 and top of &
DIATOMS and SILICOFLAGELLATES? are
abundant, often concentrated in
olive brown (5Y S/6) thin layers.

2-60 to 62
e

o

Calcite . Two SAPROPEL LAYERS occur at Section
Quartz 16% 4, 127 to 134 cm and Section 5, 0
Feldspar 7 to 13 cm. Section 5 shows cycles of
Layered medium bluish gray (58 5/1) pyrite
silicates 65% rich marly micrite to 1ight gray (N3)
pure micrite. The micrite suggests

Carb. bomb 12% authigénic precipitation, (SEEKREIDE).
ORG. CH A sequence of pale red (10R 6/2

s calcareous mud (carb. »15%) topped
by sandy mud to muddy sand is present
in the Tower part of Core 6. The
upper olive gray part shows only
thin coarse layers containing
abundant pyrite.

£,
1] 56 411 Grain Size: 2

-60 to &2

silt 68X
Clay  32%

v

£

3

2
sraaliaialeing

f-ray: Sec. 4 Sec. §
130 132 136 142 4
Caleite 3% o 8% 2T 2%
Quartz 145 5% 16X 17X 7%
Feldspar 31 2% 4% Tx 5%
Pyrite 1 Tr 1% 7% 3%
Gypsum 1 Tr Tr Tr 1%

Layered
silicates 783 91% 71% 54% 72%
arb.,

ORG. CH.

Lipilyiaaliagg
praalagealingg

1
i|=
HE=)

=]

c. 5

. 5 69-70 75-76 90

ORG. CH. Calcite — 1T 335: 552: (3}
21

4 L Quartz  17% 6% 28% 6%

ey Feldspar 41 22 13 1
= s 4/1 Pyrite 43 0% 0% 0%
Gypsum o0 0% 0%

1l
AENEN
g

|

b

=

Pl
[
1
1
i

il

Na
S6Y 4/)
u 78 silicates 735 26% 32% 28%
i Carb. bonb 1%  66% 27% 63T
Tan Sec. 5 88 93 99

N

Calcite 5% 6% 213
Quartz  19% 16%
58 51 feldspar 5t 6% B%

Layered
silicates 71% 681 55%
%f]’g Carb. bomb 5% 6% 21%

ORG. CH.

cateloiaaliid

Tk svus

Ll
:
i
i
i
i

5Y 4/1 to
56 411
55

108 6/2

10R 6/2

o
plaaligagliagg

S-T| =] = |~ core
Catche

5-T| = | = |—|Core
Catcherje® = 7 7

L9
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Site 379 Hale A Core 30 Cored Interval: 273.0-282.5m Site 379 Hole A Core 31 Cored Interval:282.5-292.0 m

6L€ dLIS

FOSSIL = ] FOSSIL A E]
U . 5 g § " . _cHAnncT:R 2| o 2%
4 z = |w|B|o|E] & | crmowosy | 2] LITHOLOGIC DESCRIPTION ] = =|w|8|ealp| & | viHowoey | 2|2 LITHOLOGIC DESCRIPTION
2 Elgl2|E]|z] & Sle = slelglslE ¢ 412
JIE|IE]|Z]~ 2|E SHEEHEE =
HEIEE =[5 HEIEE |5
0 0
= Dark greenish gray (56 4/1) - Dark greenish gray (56 4/1)
-1 TERRIGENOUS MUD. 7] voID TERRIGENOUS MUD.
0.5 ]
- URG. CH.
1 3 56 4/1
l.U':
-] -
° 3
3 @ =]
]l ORG. CH
2 4 2l 4
A wvem ]
- = o
Core J =T
I O = 2 VOID
3 3 o
_" a
o
=}
- o
1 ORG. CH.
4 3
J  vomn
5
6| o o oo
5T —=|—|—
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Site 379 Hole A Core 32 Cored Interval: 292.0-301.5 m Site 379 Hole A Core 34 Cored Interval: 311.0-320.5 m

FOSSIL = W FOSSIL =lw
CHARACTER | Zlz CHARACTER _|= 2z
o o EEAEE s gz wl @ IT 1271281 & bl
= = =lalg]|2ls L, LITHOLOGY | = | 2 LITHOLOGIC DESCRIPTION 2 & =|lu|B]a I = LITHOLOGY 2 b LITHOLOGIC DESCRIPTION
™ SIZ|E|E]= 3|2 ™ HE IR dle
F|=|=|=- =|E ZlE|=|== =
2|E|z|B = =] 2lz|z|s & |5
0 0
3 - Dark greenish gray TERRIGENOUS
Dark greenish gray TERRIGENOUS MUD = MUD. Coarser small sandy mud layers
Site 3794, Core 33, 301.5-311,0 m: PRESSURE CORE -1 are present, some suggest grading.
0.5 BARREL, N RECOVERY .53
E 1 s, o DOMINANT LITHOLOGY :
I 3 o 1 3 T 55284
3 3 [0, 30, 70]
s.n: ‘I.D: 30% Quartz and Feldspar
=3 =] 30% Clay
: . 40% Carb. unspec.
B 15 E-ray:
] 2-131 to 133 6-B4 to 86
- Calcite 33 EiE
-] i 6 Quartz 33 14%
- Feldspar .+ 13%
2 -] ORG. CH. 2 Layered
= silicates 431 421
. Carb. bomb 16% Nz
7 -
6rain Size;
- 2-131 to 133 6-84 to 86
Sl=1=1-— =1 Sand 2% X
= 5ilt Fak 62%
= Clay 17% 383
3| o ore. ch.
‘i Carbonate:
CaCo, Cogg.
2-38 to 50 o
- voIo
4
135
J ors. oH.
5 -
z voID
6] 3
T 1=1=1- |core
Catcher|T
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-3 Site 379 Hole A Core 35 Cored Interval:320.5-330.0 m Site 379 Hoie A Core 36 Cored Interval: 330.0-339.5 m
= FOSSIL =) FOSSIL Pl
CHARACTER zl - = CHARACTER |=f 2 §
= =] . - =
@ H :‘ w|8]L1El & | Lrrvowosy | £ e LITHOLOGIC DESCRIPTION & ] =lal8 o |B] & [ vrmouoey =il e LITHOLOGIC DESCRIPTION
N R 3 - - 3|2 R B =2 - - b =
= HEHE 2|E AEHHEE 3|2
22|85 215 HEFE FHE
0
Dark greenish gray (56 4/1) - Dark greenish gray TERRIGENDUS MUD
TERRIGENOUS MUD with numerous — with numerous sandy mud layers,
1ighter gray sandy mud layers; .
some suggest grading, Darker 0.5~ DOMINANT LITHOLOGY:
layers [H&) which are present 1 omG. CH. 55 2-100
[Sec. 3) consist of clay with 1 = [0, 20, 80]
hardly any carbonate. R 20% Quartz and Feldspar
1.0 60% Clay
X-ray: R 20% Carb. unspec.
1-123 to 125 = Tr  Nannos
Calcite TEX -
B Quartz 203 X-ray:
. Feldspar 81 2-69 to 71
. Layered Calcite TE%
-] silicates 51% Quartz 19%
2 7] OmG. CH. 2 Feldspar 71
1 Carb. bomb 15% Layered
E 100 silicates 56%
— Grain Size: 110 — e e =
= -123 to 125 Carb. bomb 8%
—~ Sand X
= silt 46% =
7 Clay 531 7
bE \oio Carbonate: P
1 Calo Corg. -1 DORG. CH.
3 1-131 to 181 Ta% ﬁ,gz 3 3
130 =
144
= 3
4 = ORG. CH. 4 E 5
- -
7
3 oRG. CH.
5 51 4
3 Core
7] ST1=1 A |- |catcher]
6 5 i . Explanatory notes in Chapter 1
.
Catcher
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Site 379 Hole A Core 37 Cored Interval: 339.5-349.0m Site 379 Hole A Core 38 Cored Interval: 349.0-358.5m
FOSSIL =l FOSSIL W
ouracter = Z g |__CHARACTER _|=f 2 §
w = w |
gl £ |=]a|8lolE] B | vimowsy | 2[5 LITHOLOGIC DESCRIPTION =] Z |=|=|8lals E LiTHOLOGY | £ | 2 LITHOLOGIC DESCRIPTION
e =RE- E’ HEI RS 4|2 i = B~ 5 Sz 8 5 E
HHEE 2|8 HEHEE B
S als El= 2 a5 =|3
0 0
Dark greenish gray TERRIGENOUS MUD =] Dark greenish gray (56Y 4/1)
with abundant sandy mud layers, . TERRIGENOUS MUD.
some of them suggest grading. .
0.5 l0.5— The coarser layers are more
. | A-ray: - ORG. CH. Tight olive gray (5Y 6/1).
1 . - 56 41 1-94 to 96 3-105 to 107 ] . Some of the layer suggest
— Calcite 7% 3% - grading.
1.0 Dolomite ot % 103
Quartz 4% 231 - DOMINANT LITHOLOGY:
-1 Feldspar 36% 9% -1 55 6-40 cm
= Layered - [0, 15, 85]
: silicates 6% 298 5] 15% Quartz and Feldspar
-] ] 40% Clay
B Carb. bomb 173 393 5% Pyrite
= = 40% Carb. unspec.
o 3 ORG. CH. Grain Size: 2] oo
= -94 to 96 3-105 to 107 . X-ray:
= Sand T 0% =] 4-83 to 85 6-9 to 11
- 511t 59% B0z Calcite 31 T
= Clay 301 20% Dolomite 1% 0%
= Quartz 15% 13
VOID = = Feldspar LH %
- Layered
£ silicates 751 73%
o Ok, CH. Carb. bomb 6% nz
3 3 =
. Grain Size:
& 4-83 to 85 6-9 to 11
- — Sand 133
-] i = silt 18% 19%
— Clay 823 81%
= 3
= 4
4] 1 oms. o a4l 3
- —
= - 100/
= 3
1 voro 3
4 voip =
pr——= I ORG. CH.
5 — 5 3
. voIip .
. =
= =
T 139 5
= 142 ) |-
. “T—yoin—0 35
: 40
=
6| 7 ore. cH. 6]
3 3
= -5
- -
S| = | F|—]|core = |=]F |- |Core
Catcher| Catcher}
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Site 379 Hole A Core 39 Cored Interval: 358.5-368.0 m Site 379 Hole A Core 40 Cored Interval: 368.0-377.5 m

6LE LIS

FOSSIL B FOSSIL [ E=!
CHARACTE = ., =ls CHARACTE| = s|g
s w = Sl = o | = w a = 2 = e =2
& Z |=z|el8lelE] 2 | vimowey |2 LITHOLOGIC DESCRIPTION 4 2 |zl|zl8lelg] 2 | cimowey | 2|2 LITHOLOGIC DESCRIPTION
™ Sl g 5 = bl ] Sle ~ A2l |8 ¢ Sle
=| 2 = =B HE AR =|E
al = E = |5 2|2 ale =zl3
0 0
- Dark greenish gray (56 4/1) = Dark greenish gray (56 4/1)
— TERRIGENOUS MUD with numerous - TERRIGENOUS MUD. Mumerous sandy
. greenish gray (56Y 6/1) coarser = mud layers, some show grading.
0.5 horizons. Some of these sandy 0.5
<) volp mud layers suggest grading. = X-ray:
| 3 1| o oms. ch. 2-126 to 128 4-16 to 18
- DOMINANT LITHOLOGY: — Calcite 0% [
-0 55 3-39 cm 1.0 Quartz 193 181
— 10% Quartz and Feldspar — Feldspar 9% 51
= 60% Clay 7] Layered
- 30% Carb. unspec. —oT | silicates 62% 671
3 X-ray: = Carb. bomb 10% 101
] 3-99 to 100 3-101 to 102 . o A
= Calcite 5T 5% -58 to
2| o oms. cu. Quartz 201 181 2 Calcite LELS
3 Feldspar &% 6% =] . Quartz 20%
- Layered ] voio Feldspar 5%
= silicates 733 79% = Layered
— =} silicates 62%
] Carb. bomb 51 5% -
= Carb. bomb  13%
3-104 to 105 3-107 to 108 -1
39 Calcite T6% - Grain Size:
Quartz 14% 3% — 2-126 to 128 4-16 to 18
18 Feldspar 4] 182 2 oRG. CH. Sand % %
3 Layered 3l 3 511t 38% 492
silicates 62% 3 - Clay 61% 51%
Carb. bomb 16% 19% j—i 6-58 to 60
3 Sand X
5-60 to 62 - 5t 50%
B Calcite 1% = Clay 9%
3 Quartz 16% 3
= x ]
B bl 6 4 Site 3794, Core 41, 377.5-379.5 m: 0.5 m RECOVERED,
4 e silicates 7% 4 7] ] SAME FACIES, MOT SHOWN
-] ORG. CH. . YoID
e Carb, bomb % -
3 Grain Size:
- 5-60 to 62
Sand
5it 39%
Clay 60% bl
—] ORG. CH.
e
s-1] = | = -
s-T| ===
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Site 379 Hale A Core 42 Cored Interval: 379.5-387.0 m Site 379 Hole A Core 43 Cored Interval: 387.0-396.5 m
FOSSIL = w FOSSIL w
e ARACTER 1=| 2 %‘ | cueacter || B g
3 =l o= w g =]
g 2 |=lw|B)alE] & ] timowsr |2 | = LITHOLOGIC DESCRIPTION & 3 2] 15l & | umowsy 2% LITHOLOGIC DESCRIPTION
= Sle 2128 5 Sle ~ z|a E 208 @ S5)e
HHHEEE 2| S HEER 3B
HEIEB = 2 2|E (5
0 0
Dark greenish gray (56 4/1) a2 Dark greenish gray TERRIGENOUS
TERRIGENOUS MUD with numerous ] vo1D MUD with numerous silt and sandy
silt to sandy mud layers, some 7 mud layers, some indicating turbidite
suggest grading. Some clay layers 0.5 deposits,
without any carbonate content occur u R
fn Section 5. 1| I vomo DOMINANT LITHOLOGY :
55 3-106 om
- DOMINANT LITHOLDGY: 1.0 [0, 40, 60]
-1 55 3-119 em - 122 15% Quartz and Feldspar
= 25% Quartz and Feldspar 3 40T Clay
< 5% Heavies 5% Pyrite
= 40% Clay - 40% Carb. unspec.
5 5% Pyrite -
1 30% Carb. unspec. s X-ray:
- ome. cH. = 1-53 to 55 3-105 to 107
) = The bottom of the coarser layers 2 1 ors. cH Caleite BT BT
. are often rich in pyrite. - s Dolomite 1% 21
] o Quartz 4% 16%
3 X-ray: = Feldspar 6% ki
- 3-37 to 39 5-35 to 37 - Layered
= Calcite [ = silicates 61% 571
= Dolomite 0% 1% =
Quartz 18% 20 Carb. bomb 19% 201
- Feldspar 5% 61 2
- Layered - Voo 5-27 to 29
5 VoID silicates 63% 67% - Caleite 4%
31 3 3l 3 Dolomite 0%
-1 Carb, bomb 144 7 =] Quartz 163
- b 106} Feldspar 43
18 Grain Size: Layered
7 3-37 to 39 5-35 to 37 . silicates 66%
- Sand [T
- 5ilt 49% 50% ™ Carb. bomb 14%
= Clay 51% 50% =
) -1 Grain Size:
= ] 5 -53 to 55 3-105 to 107 5-27 to 29
- ORG. CH. e and X [}
4 = 4] { oke. o silt  60% 871 571
— = Clay a0% 32 43z
= =3 Carbonate:
— - CaCl Co:i‘
= 3-140 to 150 ~Z21% i
27 ]
5 5
6| J ors.ch 6] 1 oms. cn,
st| === lcore TP feore F Site 379A, Core 44, 396.5-406.0 m: HO RECOVERY
Catcher| Catcherf - r i * y
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Site 379 Hole A Core 45  Cored Interval:406.0-415.5 m Site 379 Hole A Core 46 Cored Interval: 415.5-425.0 m
FOSSIL 2 =1 FOSSIL =
WARACTER || b § CHARACTER || ., 2|g
= w =] = =
g - wl8l.15] & | vimowsy | 2 (2 LITHOLOGLC DESCRIPTION g 3 =|a § W[5 & | Limiowoey | 2|2 LITHOLOGIC DESCRIPTION
M I FE R 5|8 S HHEES 3|8
HHEE HE HEHE HE
0 1]
] Dark greenish gray TERRIGENOUS = Dark greenish gray TERRIGENOUS
- MUD with numerous silt layers, -] MUD with Tighter colored layers
] some suggest grading. 3 of silt to sandy mud, some of
0.5 0.5 them indicate turbidites.
] The bottom of the silt layers 3 oee. cH
1| 3 ore. cH, in Section 4 is pyrite rich. 11 3 e X=ray:
= — 2-112 to 114 4-86 to BB
1.0 DOMINANT LITHOLOGY : 1.0 alcite N
- 55 2-86 cm -1 Dolomite 1% 23
-1 0% Quartz and Feldspar = Quartz 2% 303
b 55% Clay Feldspar 1nx 15%
35% Carb. unspec. Layered
silicates 47% 3
A-ray*:
2-91 to 93 4-49 to 51 Carb. bomb 20% 225
2 Calcite 0% T2 2
6 Dolomite 0% 0% 6-12 to 14
Quartz a0% 19% Caleite 20%
Feldspar 27 7 Dolomite 2%
138 Layered Quartz 15%
silicates 13% 62% Feldspar 9%
= - Layered
— Carb. bomb 20% 2% = silicates 50%
= 6-138 to 140 = Carb. bomb  22%
- Calcite 13 1 ome. cH
3 1 oRG. CH. Dolomi te 2% 3 o s Grain Size:
- Quartz 0% 1 - to 114 4-86 to 88 6-12 to 14
= Feldspar s = San % 5
- Layered -1 5ilt 61% 70% BSE
] silicates 15% =] Clay s 291 13%
oo i Carb. bomb 183 = volp
Grain Size:
-~ =91 to 53 4-49 to 51 6-138 to 140
e sand  T% 0 & ® 4
j- 511t 70% 67T 73
3 Clay 14% 2% 2%
=
. Carbonate:
- Caco Corg.
3 4981006 2E O =
3 33 =
5 *Traces of Hornblende, 5 7] ORG. CH.
= 130 E
6] 3 ome. cH.
Tl-]F]- Tl=|c]-
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Site 319 Hole A Core 47  Cored Interval: 425.0-434.5 m site 379 Hole A Core 48 Cored Interval: 434.5-844.0 m
FOSSIL = FOSSIL |-
CHARACTE =| a1l CHARACTER | = 2lg
w w = gl & Sz i w ] S| » al=z
(] = =|w|S]w|s| & | LITHOLOGY | = | 2 LITHOLOGIC DESCRIPTION g =1 = Slels| & | LiTHOLOGY g i LITHOLOGIC DESCRIPTION
A slelzlslg & Sle = “lglzle|s] & Slg
d| 22|85 = 4|2 SHHEHE S|
glz|8|5 £|5 g12|k|5 (5
0 0
= Dark greenish gray TERRIGENOUS = Dark greenish gray TERRIGENOUS
- MUD with detrital silt rich E MUD with Tighter colored layer
= layers, some graded. b of detrital silt, some indicating
0.5~ 0.5 grading.
] The darker N3 intervals are at = B
1| I ors. cH. most pure clay. 1l 3 =l DOMINANT LITHOLOGY:
- e 55 4-126 cm
1.0 DOMINANT LITHOLOGY : 1.0 15% Quartz and Feldspar
- S5 4-74 cm B 554 Clay
— 30% Quartz and Feldspar = 30% Carb. unspec. (calcite and dolomite)
] 40% Clay
3 vow 30% Carb. unspec. Probably authigenic calcite,
] Some carbonate seems to be X-ray:
= of authigenic origin. 2-22 to 24 4-62 to 64 £-103 to 105
2 = 56 4/ 2 Caleite
1— X-ray: Dolomite 0% EL 13
I = 2-48 to 50 4-14 to 16 Quartz 5% T 13t
Calcite 275 T3% Feldspar 19% 27% 5%
. Quartz 41% ki Layered
B Feldspar 21% 14% silicates 29% 16% 661
- Layered i
— silicates 1z 42% — Carb. bomb 27% 20% 163
- Carb. bomb 27% 132 e Grain Size:
-1 oH ic -22 to 24 4-62 to 64 6-103 to 105
3 -] ORG. CH. Grain Size: 3 ] ORG. CH. Sand 7% [}
1 -48 to 50 4-14 to 16 - 541t 7% 851 B5%
= Sand IEH X — Clay 21z 13 5%
- siit 73% 55% -
- Clay 15% 381 1 Carbonate:
-] CaCo Corg.
— ~ 1-132 to 140 * 5%
= 3 voIn
=
4 g 3 56 41 4
1= 130 126|
3 omrG. CH, J ors. cH.
5 4 5| 3
3 wm 4 vow
6
113
i e el T|=|F|=|Core
Catcher|
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“6\1 Site 379 Hole A Core 49 Cored Interval: 444.0-453.5 m Site 379 Hole A Core 50 Cored Interval: 4531.5-463.0 w
FOSSIL w FOSSIL = |
[ CIARACTER 1=) o g § CHARACTER _f=| 2 g
w -~ = ] Sl o= 2
2 5 = 8le|5| & | Limowosr [ 213 LITHOLOGIC DESCRIPTION ] z x| wlB|wls] = | Liolosy | 219 LITHOLOGIC DESCRIPTION
e HEI R E RS |2 ™ slgl2|E|E & <l 2
=3 g |- 2|& o E x fw] = 2
HEHE E|3 HEHEE |3
0 0
Dark greenish gray (56 4/1) = Dark greenish gray CALCITE rich
TERRIGENOUS MUD with numerous - MUD with numerous silt layers
Tighter colored layers of detrital . occurs in Sections 1 to 3.
silt. These layers have sharp lower .5
contacts and some exhibit obvious - voIo In the upper part of Section 5 a
1 size grading. = distinct cyclic sedimentation
o <] occurs. The cycles are about 3-6
DOMINANT LITHOLOGY: 1.0 em thick and consist of greenish
55 1-87 om ] gray (56Y 6/1) nearly pure SEEKREIDE
i 15% Quartz and Feldspar ] and dark greenish gray (5GY 4/1)
55% Clay calcite rich mud. At the base the
= 30% Carb. unspec. ] sequence starts with a fine layer of
- - pyrite, an average 1 to 2 mm thick.
=) Probably some authigenic calcite 1 There follows a dark clay which
- present. = facies fnto the gray clay. Through-
2 - ORG. CH. - ORG. CH. out the gray clay mottling occurs
- t-ray: - and white SEEKREIDE from the over-
=] 1-21 to 23 5-80 to 82 —] lying calcite rich mud has been
. Calcite 9% TBY -] drawm into the burrows. The sequence
- Dolomite 2z 2% ] closes with a white colored SEEKREIDE
-1 Quartz 21% 14% — boundary between the SEEKREIDE and
] Feldspar 10% 4% = pyrite and clay are always sharp
-1 Layered and distinct.
7] silicates 48% 621
— Probably authigenic calcite.
. voip Carb. bomb 21% 20%
3 p X-ray:
= Grain Size: 90 2-51 to 53 5-31 to 39
= -2] to 23 5-80 to 82 Caleite T8% 3%
-1 Sand [} T Quartz 14% 18%
Silt arn 653 = Feldspar 7% 1
Clay 13% 345 . Pyrite " Tr
7 =4 Layered
- Carbonate : - silicates 61% 431
] CacO Corg. ot
= 5-122 to 130 ﬁ,ﬂ'{ = Carb. bomb 18% 3%
4 ] ORG. CH. - ORG. CH. Grain Size:
-] = 3-51 to 53
=3 — Sand 0%
7 a Silt &0%
E ] Clay 401
alternating
5
&8
mi=y
6] = OPe.CH: - ors. cH.
Core Tl=1]-—
Catcher
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Site 379 Hole A Core 51 Cored Interval:463.0-472.5 m S5ite 379 Hole A Core 52 Cored Interval: 472.5-482.0 m
FOSSIL | w FOSSIL = | w
cHarACTER || 2|& CHARACTER | = 2z
Ly = = 2l = al|l= S s w T Ial 18 2 o 3
= 3 =|a|5|elg| & [ Lrmowosr | Z12 LITHOLOGIC DESCRIPTION 2 - =| u| 8lwl5] & | Limowoey 217 LITHOLOGIC DESCRIPTION
Z|Z12|2)% = ElE HEHEEE 5|g
= - = =
E|2|5|E HE HEEE HE
. 0 0
- Dark greenish gray CALCITE RICH — Dark greenish gray (5GY 4/1)
3 MUD with abundant lighter gray ] voIo TERRIGENOUS MUD with abundant
- layers of detrital silt, sharp greenish gray (56Y 6/1) distrital
0.5 Tower contacts, some layers show silt layers in a sequence between
1 4 ore. o grading. Medium dark layers (N4) 5-10 em.
-1 B . are interspersed with the dark
h.0—] greenish gray calcareous mud. They i .o DOMINANT LITHOLOGY:
] are very low in carbonate. * VoI S5 3-26 cm
m [0, 30, 70]
i DOMINANT LITHOLOGY: 15% Quartz and Feldspar
- 55 4-137 50% Clay
25% Detr. carb. : 5% Pyrite
20% Quartz and Feldspar — 30% Carb. unspec.
55% Clay kA
] Xeray:
2 MINOR LITHOLOGY (dark layer): -1 ORG. CH. 1-31 to 33
78 2
55 4-88 x1 Calcite 193
< 5% Detr.carb. — Quartz 162
0% Quartz and Feldspar - Feldspar 10%
85% Clay — Layered
-1 silicates 551
-1 X-ray:
o 2-144 to 146 6-114 to 115 2 Carb. bomb 193
3] Calcite T, 5
v Quartz 192 163 Grain Size:
- Feldspar 14% b 1 =31 to 33
3 - ORG. CH. Layered 3 Sand TR
- silicates 57% 58% 591t B5%
= Clay 35%
] Carb. bomb 10% 19%
- Grain Size:
- 2-144 to 146 3
= Sand 54 .
fa Silt a7t =
3 Clay 49% e
4] 3 80 4] o oms. on.
E =
— -
4 137 3
= -l =
7 T Core
3 Catcher]
3
5 a‘ ORG. CH. Explanatory notes in Chapter 1
h=4
= VoID
6] o
] 129
T|—]=]—[Core
Catcher
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Site 379 Hole A Core 53 Cored Interval: 482.0-491.5 m Site 379 Hole A Core 54 Cored Interval: 49].5-501.0m
FOSSIL e FOSSIL e
ciARACTER || Z|2 CHARACTER |=f ) 2 g
] 2 u 2| =
§ g = F S lw E E LITHOLOGY g “ LITHOLOGIC DESCRIPTION ; é =zlg g 2|5 = | LITHOLDGY % e LITHOLOGIC DESCRIPTION
A EIHHHEE 3|2 ESHHEEE ElE
HEEE Z|3 HEHEE HE
0 0
] Dark greenish gray CALCITE RICH ] Dark greenish gray (56 4/1) CALCITE
-] MUD with numerous silt layers, o RICH MUD with numerous silt layers,
. some show grading. be: some Took graded, others laminated.
0.5 0.5
g 7 X-ray:
1l 1| 3 ORe. CH. 4-24 to 26
- - Calcite
.03 1.0 Quartz 15%
-~ — Feldspar 5%
7] . Layered
- yuie = - silicates 55%
= Carb. bomb  25%
_: Grain Size:
2 -1 ORG. CH. 2 T 8-24 to 26
] Sand S |
= silt s
. E Clay 28%
. - voID
T = Y —
Core ]
Catche ]
3 = ORG. CH.
a1 3
J  vomo
5| I ore. ch.
6
Ti=—]c|—|Core
Catcher|:

Explanatory notes in Chapter 1
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Site 379 Hole A Core 55 Cored Interval:501.0-510.5 m Site 379 Hole A Core 56 Cored Interval: 510.5-520.0 m

FOSSIL 72 =] FOSSIL u w
_Ciﬂ_R|ﬂETER E S g CHARACTER Z w -] s
w " 2 = w =
4] 2 [z SlelE] = | cmower | 2|3 LITHOLOGIC DESCRIPTION 4l 3 |z|z2|8|elf| E | vimiowsr |2]3 LITHOLOGIC DESCRIPTION
R 1 =1E] 512|588 B 2|g
=1E z|l=|= =
HEEE HE HHHEE HE!
0
5 Cycles 2-5 em thick of CALCITE Cycles of grayish ofive CALCITE
] RICH ngn (56Y 6/1) gn{-adi}ng up 25 rich MUD to dark (N4) CLAY.
. to medium dark gray (N4) CLAY.
0.5 The Tight colored layers are 43 5i1t layers are present at 45
o burrowed down into the black clay. and 120 cm in Section 1 and at 17,
1 . - CH. Rhmids 15::: fg, gD, 54, 140 and 150 cm in
N LITHOLOGY = tion 3.
35 2-110 cm
[0, 20, 80] DOMINANT LITHOLOGY:
55 1-43 m
10% Quartz and Feldspar [o, 40, 60]
45% Clay - 358 Clay
5% Pyrite — 2% Pyrite and Micronodules
40% Calcite -5 60X Calcite
= Kannos (reworked)
Z q ors. ci. Xeriy
—] 1-51 to 53
10 ] Calcite TEL
137 . Dolomite 2%
- Quartz 35%
] . Feldspar 26%
-1 Layered
. silicates 22%
3 J s & 3 Carb. bomb 17%
3 Grain Size:
- =BT to 53
- Sand 3]
3 . 5ilt 773
Clay 7
Tl=]=]-|core =
Catcher]” E‘
4 ] ORG. CH.
T1=17 1~ core
Catche

Explanatory notes in Chapter 1
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Site 379 Hole A Core 57 Cored Interval: 520.0-529.5 m Site 379 Hole A Core 58 Cored Interval: 529.5-539.0 m
FOSSIL E = FOSSIL aly
CHARACTER | = o = CHARACTER _f=| 2 g
" ———‘D 8l 2 L ul g = g
Bl 5 |z=|ul8lalg] & | Limower | (= LITHOLOGIC DESCRIPTION 2l 3 |z|z Sl |o| & | vrmiowosy | =) LITHOLOGIC DESCRIPTION
olEElR s s ¢ 2= 5 |8 & =1
Z|Z|E|E 2|k HEIAE g2|5
=[=lal|5 ElS e dle =3 =1
0 0
Distinct cycles of CALCITE rich — 2-5 cm cycles of greenish gra
MUD and CLAY as seen before. . S6Y 6/1) clay ang medium gni
Burrowing of the lighter CALCITE - N5) calcite rich mud. The
RICH mud into the clay is observed. 0.5 ORG. i Tighter material s burrowed
. el down into the darker clay.
Detrital silt layers are present. 1 — For detailed description of
— .0 these cycles see Core 50.
1.0 DOMINANT LITHOLOGY: V-0 Numerous silt layers occur,
N 55 3-131 am = some are laminated, some suggest
] [0, 60, 40] - grading.
40% Clay -
- 60% Calcite - DOMINANT LITHOLOGY {Carbonate):
- Y-ray: - 55 4-90 cm
3 ay &oin e Vi %E- — ‘1‘}% Ehla:;tz and Feldspar
- orG. CH. Calcite i 7 Carbonate
2 -1 Quartz 19% 12% 2 ] 508 Ca
- Feldspar 2% 53 — DOMINANT LITHOLOGY (Clay):
- Layered 55 4-92 cm
3 silicates 43% 58% 85% Clay
— P W - 10% Quartz and Feldspar
Py Carb. bomb 26% 25% -1 5% Pyrite and Opaque
- Grain Size: . "
— = E-ray:
— VoD -100 to 102 E% - 2-111 to 113 4-87 to 96
= Sand i3 4 ors. cH Calcite 181 75
30 3 st 781 64% 31 3 oD Dolomite 0% 1t
e Clay 211 36% = Quartz 18% %
-1 1 Feldspar 11z 4%
. pa Layered
- 13 - silicates 53% 563
. Carb. bomb 18% 291
- Grain Size:
= =111 to 113
4 = ORG. CH. 4 Sand Fid
- 50 511t 73%
- 92 Clay 25%
ST =1 = | =|core 2
Catcher .
4 ORG. CH.
3 4
Sl=]=1= Core |-
Catcher]

Explanatory notes in Chapter 1
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Site 379 Hole A Core 59 Cored Interval: 539.0-548.5 m Site 379 Hole A Core 60 Cored Interval: 548.5-558.0 m

FOSSIL ';, 1o FOSSIL e
| _comcren || 4B CHARACTER |=f c|g
- H AR Elg|E| B [ Lrmouosr B ; LITHOLOGIC DESCRIPTION g2 3 |z|g|8lelE E LiTHoLosy | 2 ; LITHOLOGIC DESCRIPTION
TOZ|EIE B 2 =1k dlglzlE|= 3|
HHEB HE HHEE HE
0 0
- The top of the core is a dark = Distinct cycles of SEEKREIDE
4 v %Eﬁ?&é:ﬁ;%iﬂtﬂhnmt 3 ind. LAY, D68 desantption
5ilt and sand layers. In Section .5
3 the cyclic deposition of greenish - X-ray:
aray carbonate mud and dark greenish 1 p ORg. CH. 2-56 to 57 2-58 to 59 2-75 to B4
gray (N5) clay starts again. 1 Calcite 23% I3
1.0 Dolomite 2% [ 03
DOMINANT LITHOLOGY: — Quartz 243 73 15%
Eg SE? g;} 7 Ee‘l dsr:;r 12% i 7%
» 63, ayel
= 45% Quar%:. feldspar silicates 39% 32z 45%
= 5% Heavies
- 15% Clay Carb. bomb 25% 58% ki 4
= 5% Pyrite (nodules)
? 1 ore. o . 30% Carbonate 2 2-119 to 120 2-12]1 to 122
v it Calcite B3E
= DCO]I{II.I.N"I’ LITHOLOGY (56Y 6/1): lé:‘luni te o 0%
= 3-110 cm artz 6% 15%
EII ;g: g!itartz and Feldspar Eold:::r 0% 5%
ay aye
= 5 <5% Pyrite . silicates 312 531
- 20% Carbonate (calcite) B
. Carb. bomb &3% 228
5] DOMINANT LITHOLOGY (N3): —
. :E-ntlnomm 3[ o oms. o - 4-64 to 72 8-73 to B2
0, 10, -5 s Calcite 258 i3
10% Quartz and Feldspar B Dolomite 23 0%
110 < 5% Heavies - Quartz 21% 193
801 Clay E Feldspar 8 7%
A 10% Carb. unspec. ke Layered
silicates 443 51%
= A-ray:
= 1-100 to 102 3-83 to 95 5-32 to 42 Carb. bomb 251 233
- Calcite LbES T8l
= g gﬁmite 3';’: z?: ];: Site 3794, Core 61, 558.0-562.0 m: NO RECOVERY
4 5 o Feldspar  16% " 6% 4
- Layered
. silicates 28% 643 63%
E Carb. bomb 19% N 19%
Grain Size: =)
=100 to 102 3-83 to 95 oy
Sand ax [} =
511t 86% 59% =
5 Clay 10% 401 5| 3 0RG. CH.
Carbonate: =
CaCo. % 3
1-148 to 150 5% R a
- 5-5 to 13 21 0.5% =
3 =1=1=1-lcore
. Catcher|
6 ; ORG. CH. Explanatory notes in Chapter 1
stl—=] Fl—
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Site 379 Hole A Core 62 Cored Interval:562.0-567.5 m Site 379 Hole A Core 64 Cored Interval:577.0-586.5 m
FOSSIL g -
L, o 1ol 213 et |- 3E
w = =] " w S| & =]
q 3 zlg &ly B g | LimHoLosy % @ LITHOLOGIC DESCRIPTION a 3 =8 N = *é LITHOLOGY | 2 2 LITHOLOGIC DESCRIPTION
N HHE R 3|8 Z1E(Z|8]2 =B
HEIEE HE HHIEE £15
olo = =
0
SEEKREIDE and CLAY cyelically ] Dark greenish gray (5GY 4/1)
interbedded. . SEEKREIDE to CALCITE RICH
. voID SANDY MUD.
X-ray: =] L .
4-35 to 37 ower part of the core is a
Calcite turbidite.
Dolomite pad 95
Quartz 15% 105 DOMINANT LITHOLOGY:
Feldspar 5% 55 1-95 om
Layered 40% Carb.
silicates 62% = 60% Clay
Carb. bemb 18% 4
Site 379A, Core 63, 567.5-577.0 m: NO RECOVERY 2 7] ORG. CH.
T|—=|F|= .
4 wvom
3
4 voI10—]
4] J ome. cH.
-1 wvoio
5 e
= voLD
17| T |core
Catcher{ -

Explanatory notes in Chapter 1
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Site 379 Hole A Core 65 Cored Interval: 586.5-596.0 m Site 379 Hole A Core 66 Cored Interval: 596.0-605.5 m

o
=
=
=
(2]
=
m
£l

LITHOLDGY LITHOLOGIC DESCRIPTION

AGE
LONE

LITHOLOGIC DESCRIPTION

AGE
ZONE
[i]
SECTION
METERS

gl 2
=l & | LimHoLoey
2l B
w]

POLLEN
NARNOS
DRILLING DIST
LITHO.SAMPLE
JUTHERS
PRILLING DIST,
LITHD.SAMPLE

Cycles of 1ight olive gray m
{5Y 6/1) CLAYEY SEEKREIDE -
and TERRIGENOUS MUD to CLAY 7
as described before (See Core 0.5

50). 3

Dark greenish gray (56 4/1)
TERRIGENOUS MUD.

A turbidite of sandy silt to
s5ilt size is present between
ORG. CH. 1 117 to 132 om.
Occasfonal intercalation of
laminated and cross-laminated, 1.0
i1t layers occur.

DOMINANT LITHOLOGY (5V 6/1): -
55 6-65 cm B
20% Clay &
B0% Authigenic calcite

4-10% to 111
Calecite

Quartz 231
Feldspar 432
Layered
silicates 22%

Carb, bomb 12%

Ll

55 6-70 om 2 -
60% Clay

35% Carb. unspec.

5% Quartz and Feldspar

Grain Size:
=109 to 111
3%

Sand
511t 628
Clay 7

L

Dolomite 0% 1% 0%
Quartz 17e 20% 75
Feldspar [ 5% 2%
ORG. CH. Layered 3
silicates 59% 521 36%

ORG. CH.

Carb. bomb 183 23t 55%

ad
pialaagaliagg
piob et

X-ray:

Calcite

Quartz B8y 213

Feldspar k- 34

Layered 4
silicates 303 482

Carb. bomb 59% 25%

6-55 to 56 6-60 to 61
= ;F

voIn

piaadaaaalaiig

1011

Grain size:

-1 to 8
Sand 0% =1=1=lcore
511t 61% Catchar]
Clay 39% -

Ex
ORG. CH. Carbonite: planatory notes fn Chapter 1

CaCo Corg.
4-37 to 49 U.Ei

pitaliiealeigg

65
70

o
Al

6LE HLIS
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site 379 Hole A Core 67 Cored Interval: 605.5-615.0m Site 379 Hole A Core 68  Cored Interval:615.0-624.5 m
FOSSIL = |- FOSSIL i
SHARACTER_{=] o g g CHARACTER || ., Z %’
w =1 - w T 12112
g & [.|.]|B]|.l5] B [ Limower [£f2 LITHOLDGIC DESCRIPTION gl & |z|uzl8|el5] & [ Limosyr [ 2]v LITHOLOGIC DESCRIPTION
HEEHE 3le N EEEIHE 5le
HEBEERE = =i - | ¥l ==
HEEE I E HHIEE HE
0 0
- Distinct cyclic alterations = Upper part of the Section is
b of olive gray (5Y 6/1) CLAYEY — a TERRIGENOUS MUD (56 4/1). The
- SEEKREIDE with dark greenish 5 Tower part of the section shows
0.5 gray (56 4/1) to greenish 054 o cycles of SEEKREIDE with CLAY as
31 ors. CH. black MUD to CLAY as described i described in Core 50. Inter-
1 = before (Core 50). 1 . calation of thick silt layer
-1 1 are frequent, most are graded,
1.0 The cycles are interrupted by 1.0 thinner ones are laminated,
4 turbidites (Section 2, 95-130
i cm; Section 4, 35-120 cm). . YoI1D 55 3-118 cm
The turbidites consistof | | | | | | | p4—t=———= = 35% Carb. unspec.
o organic and pyrite rich silt = 5% Opaque
. to sand. Abundant wood chips = 5% Heavies
=1 occur at the top of the turbidite - 55% Quartz and Feldspar
= in Section 2, -
- B S5 5-45 cm
2l 7 DOMINANT LITHOLOGY: 2] 3 ioRE. B, #5% Carb, (Dolomite and Calcite)
55 6-110 cm — 5% Pyrite and Opaque
40% Carb. (Authigenic calcite) - 50% Clay
'IO: Quartz and Feldspar = 9
o 1 5% Pyrite - -ray:
= 45% Clay = voio 3-133 to 135 5-97 to 99
=3 E Calcite EH kFi
- L-ray: Dolomite i 4 14
- 2-62 to 63 2-129 to 130 Quartz 15% 17%
=] Calcite 3% 5538 Feldspar 6% 7%
3] J ome. CH. Quartz nx 7 3 Layered
= Feldspar 7% 3 silicates 57% 441
m Layered 118
-1 silicates 491 35% Carb. bomb 22% 3
. 5-139 to 141
Carb. bomb 33% 55% Calcite
-1 Dolomite 2%
. Quartz 36%
. Feldspar 38%
0 = Layered
4 4] 3 oms. ch. silicates 142
3 Carb. bomb 12%
- V010 ] Grain Size: A
- - 3-133 to =
. .= Sand % Z'E
B 5ilt 723 71%
= Clay 26% 273
5 ] ors. cH,
3 YoID
o=
~
6 <3
110]

Explanatory notes in Chapter 1
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Site 379 Hole B Core 6 Cored Interval: 92.5-102.0 m
FOSSIL = | w
I_tmmm = a g
s w a = =
2 4 =lw|S|«|s - LITHOLOGY | £ | 2 LITHOLOGIC DESCRIPTION
R =0 B4 1 =
22| E[E]" 2|E
HEIEE = |5
0
] Olive gray (5Y 3/2) nannofossil
= rich mud to medium gray NANND OOZE.
0.5 yom DOMINANT LITHOLOGY:
n S 4-70 cn
1 - 55% Nannos
-1 45% Clay
1.0+
X-ray:
Sriale 1-4) to 22
Caleite = 138
J Quartz 18%
3 Feldspar 6%
Layered
a silicates 63%
2 = YoID —_—
= Carb. bomb  13%
== site 3798:
- Cores 1, 2 - No recovery
- Cores 3, 4, 5 - Entire core removed
. for organic geochemistry sample
- Core 7 - 20 cm recovery
Il 5Y 3/2 Cores 8, 9 - Entire core removed for
3 = organic geochemistry sample
e 70 NS
4 3
=
Juisie 5Y 3/2
o [ St St
sk
5| =i
e T 5Y 5/2
B -‘-i-l-i-‘ (N8 streaks)
s oy
it NS
T
q4, 4
4 vow
il
6 -1 \'_OID
3 100 N5
Core
Catcher|

Explanatory notes in Chapter 1
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SITE 379
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