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SITE DATA, SITE 338

Position: 67°47.11'N; 05°23.26'E

Water depth (from sea level): 1297.0 corrected meters (echo
sounding)

Bottom Felt at: 1315.0 meters (drill pipe)
Penetration: 437.0 meters

Number of Cores: 45

Number of Holes: |

Total Length of Cored Section: 427.5 meters
Total Core Recovered: 209.0 meters
Percentage of Core Recovery: 48.8%

Oldest Sediment Cored:
Depth below sea floor: 408.0 meters
Nature: Sandy mud/mudstone
Age: Early Eocene (Core 42)
Measured velocity: 2.1 km/sec

Basement:
Depth below sea floor: 400.8 meters (drilled)
Nature: Basalt with diabasic texture
Age: K/Ar-46 m.y. (middle Eocene)

Principal Results: A nearly complete section of Tertiary
sediments was recovered. The dominant component in the
Miocene, Oligocene, and upper and lower Eocene sedi-
ments is diatomaceous ooze. Lower Eocene sediments in-
cluded a large component of sandy muds, deposited over a
basalt basement. The age of the basalt determined radio-
metrically and paleontologically from the overlying sedi-
ments is in rough agreement with the age predicted from
the sea-floor spreading type magnetic anomalies.
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SITE DATA, SITE 339

Position: 67°12.65'N; 06°17.05'E

Water Depth (from sea level): 1262.0 corrected meters (echo
sounding)

Bottom Felt at: 1276.0 meters (drill pipe)
Penetration: 108.0 meters

Number of Holes: |

Number of Cores: 12

Total Length of Cored Section: 108.0 meters
Total Core Recovered: 50.4 meters
Percentage of Core Recovery: 46.7%

Oldest Sediment Cored:
Depth below sea floor: 108.0 meters
Nature: Diatomaceous ooze
Age: Early or middle Oligocene (Core 12)
Measured velocity: =2.0 km/sec

Principal Results: This site was on a diapir on the Inner Vgr-
ing Plateau. About 75 meters of “glacial’”’ sediments over-
lie disturbed lower or middle Oligocene diatomaceous
oozes. The latter is believed to constitute the diapiric
material,

SITE DATA, SITE 340

Position: 67°12.47'N; 06°18.38'E

Water Depth (from sea level): Est. 1206/1217 corrected
meters (echo sounding)

Bottom Felt at: 1244.0 meters (drill pipe)
Penetration: 104.5 meters

Number of Holes: |

Number of Cores: 11

Total Length of Cored Section: 104.5 meters
Total Core Recovered: 67.2 meters
Percentage of Core Recovery: 64.3%

Oldest Sediment Cored:
Depth below sea floor: 104.5 meters
Nature: Diatomaceous ooze
Age: Late Eocene (Core 11)
Measured velocity: =1.57 km/sec

Principal Results: This site, about 2200 ft from Site 339, was
located on a topographically steeper part of the diapir.
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This difference in location reduced the thickness of the
overlying “glacial” sediments to 5 or 10 meters. The
remaining 95 meters was in upper Eocene diapiric
material. This material, which consists of diatomaceous
oozes, is greatly disturbed.

SITE DATA, SITE 341

Position: 67°20.10'N; 06°06.64'E

Water Depth (from sea level): 1439.0 corrected meters (echo
sounding)

Bottom Felt at: 1443.5 meters (drill pipe)

Penetration: 456.0 meters

Number of Holes: |

Number of Cores: 34

Total Length of Cored Section: 313.5 meters

Total Core Recovered: 213.9 meters

Percentage of Core Recovery: 68.2%

Oldest Sediment Cored:

Depth below sea floor: 456.0 meters
Nature: Transitional biogenic siliceous (diatomite)
Age: Middle Miocene (Core 34)

Principal Results: At this site, a thick sequence (323 m) of
“glacial” sediments, overlies middle Miocene sediments.
The thick *glacial” sequence included allochthonous
material of Miocene, Oligocene, and Pliocene sediments,
presumably obtained by slumping and erosion from near-
by diapiric bodies. Also included were Pleistocene
sediments containing shallow water benthonic fauna. The
Miocene diatomaceous oozes contained methane and
traces of ethane. Soluble hydrocarbons were detected in
the middle Miocene sediments, and further penetration
was stopped.

SITE DATA, SITE 342

Position: 67°57.04'N; 04°56.02'E

Water Depth (from sea level): 1303.0 corrected meters (echo
sounding)

Bottom Felt at: 1316.0 meters (drill pipe)

Penetration: 170.5 meters

Number of Holes: 1

Number of Cores: 8

Total Length of Cored Section: 75.5 meters

Total Core Recovered: 49.8 meters

Percentage of Core Recovery: 65.9%

Oldest Sediment Cored:
Depth below sea floor: 151.5 meters
Nature: Diatomaceous oozes
Age: Early Miocene (Core 6)
Measured velocity: 1.59 km/sec (Core 5)

Basement:
Depth below sea floor: 153.2 meters (drilled)
Nature: Holocrystalline basalt
Age: K/Ar-44 to 46 m.y. (middle Eocene)

Principal Results: This site is located on the Vgring Plateau
on the landward side of the Vdring Plateau escarpment.
The results are very similar to those from Site 338, except
that the Eocene sediments are missing, and lower Miocene
sediments rest directly on basaltic basement.
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SITE DATA, SITE 343

Position: 68°42.91'N: 05°45.73'E

Water Depth (from sea level): 3131.0 corrected meters (echo
sounding)

Bottom Felt at: 3165.0 meters (drill pipe)

Penetration: 284.0 meters

Number of Holes: |

Number of Cores: 16

Total Length of Cored Section: 132.0 meters

Total Core Recovered: 59.3 meters

Percentage of Core Recovery: 44.9%

Oldest Sediment Cored:

Depth below sea floor: 282.0 meters
Nature: Turbidites, muds, sandy muds
Age: Early Eocene (Core 16)

Basement:

Depth below sea floor: 251.3 meters (drilled)
Nature: Highly altered basalt
Age: K/Ar-30 m.y. (late Oligocene)

Principal Results: This site is located at the eastern margin of
the Lofoten Basin, at the foot of the Vdring Plateau. It lies
on a well-developed magnetic lineation which has been
identified as anomaly 23 on the Heirtzler time scale. The
hole penetrated 253 meters of sediment, of which 108
meters were “‘glacial.” The interval from 108 to 146 meters
was washed, and middle Eocene sediments lie below this
interval. Thus, any post-Eocene Tertiary sediments are
either absent, or have a total thickness less than 38 meters.
The *‘glacial” sediments consist of varying percentages of
terrigenous sediments (muds, sandy muds, and fine sands),
and biogenic oozes (principally nannoplankton). The up-
per part of the lower Eocene is dominated by biogenic
oozes, while the lowest 50 meters is almost completely
terrigenous, with turbidites being present. The underlying
basalt is highly altered.

BACKGROUND AND OBJECTIVES, SITES 338-343

Introduction

Sites 338 and 343 were located on or very close to the
Vgring Plateau (Figure 1). This plateau is a prominent
feature of the Norwegian continental margin. Its top is
nearly flat at a depth of about 700 fathoms (1300 m).
To the north, it slopes down to the Lofoten Basin and
to the southwest to the Jan Mayen Fracture Zone and
the Norway Basin. The steepest part of both the
northern and the southwestern slopes lies between 1000
and 1500 fathoms (1800 and 2700 m). To the southeast,
there is a more gentle slope up to the continental
margin off Norway.

Structurally the Vgring Plateau is divided into two
parts by a buried southwest-northeast escarpment, the
Vgring Plateau Escarpment (Talwani and Eldholm,
1972). The Outer Vgring Plateau lies on the seaward
side of the escarpment: the Inner Vgring Plateau lies on
the landward side.

Acoustic basement is shallow under the Outer Vgring
Plateau and forms a ridge which slopes down to the
northwest. The crest of the ridge is at its shallowest
between 67° and 68°N, the subbottom depth to the
ridge being less than 0.5 km. The ridge crest plunges to
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153



SITES 338-343

the northeast and to the southwest beyond these
latitudes.

The magnetic field, the gravity field, and the pattern
of sedimentation are also substantially different on
either side of the escarpment. The magnetic field is
smooth on the landward side of the escarpment. On the
seaward side, it is characterized by lineated anomalies.
The free-air gravity anomalies have positive values of
about 50 mgal seaward of the escarpment. They are
generally negative landward of the escarpment, and in
places more negative than -30 mgal. Therefore a pro-
nounced gravity gradient exists across the escarpment.

On the Outer Vgring Plateau, the sediment cover is
thinner than on the Inner Vgring Plateau. Except in the
northeast and western parts of the Outer Vgring
Plateau, the total sediment thickness is less than 1 km.
The sediment has low seismic compressional velocities
(from seismic refraction measurements), and Talwani
and Eldholm (1972) believe it to be Tertiary or younger
in age.

On the Inner Vgring Plateau, the sediment thickness
is much greater. Seismic reflection profiles are unable
to obtain reflections from basement. A number of short
sonobuoy seismic refraction profiles are also unable to
obtain the depth to basement, although sediment
thicknesses of at least about 4 km are indicated. From a
longer crustal refraction profile, Hinz (1972) concluded
that the depth to a horizon with velocity 6 km/sec
(which is presumably basement) is 7 km. On the basis of
a number of sonobuoy refraction profiles in the area,
Talwani and Eldholm (1972) have presented a
generalized picture of the sedimentary layering. Sub-
parallel layers with velocities of 1.8, 2.2, 2.5, 3.5, and
4.4 km/sec exist. The first three layers are probably
Tertiary in age, the 3.5 km/sec layer is probably
Mesozoic in age, and the 4.4 km/sec layer is Mesozoic,
or possibly even Paleozoic in age. Thus in striking con-
trast with the sediments west of the escarpment, those
lying east of the escarpment are much thicker and
presumably extend to a much greater age.

Diapirism

A number of diapiric structures have been detected
over the thick sedimentary section of the Inner Vgring
Plateau (defining Inner as the part lying east of the es-
carpment). The tops of these diapirs often extend above
the general level of the sea bed by as much as 150
meters. Some diapirs appear to outcrop; however, more
often they are covered with a small thickness of layered
Recent sediments. A core taken on Vema cruise 27 on
one of these diapiric structures that nearly outcrop, ob-

tained material of late Eocene age (Bjg¢rklund and
Kellogg, 1972).

Objectives

Drilling at Sites 338 and 343 was aimed at resolving
various problems related to the Vgring Plateau which
have an application to the genesis of all continental
margins. A principal question is the nature and age of
basement. The depth to basement is too large for the
drill string to reach on the landward side of the escarp-
ment. However, on the seaward side it is within reach.
Holes at Sites 338, 342, and 343 were designed to reach
basement. Site 343 lies over a well-developed magnetic
lineation which has been identified as anomaly 23. The
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identification of magnetic anomalies at Sites 342 and
338 is less clear, but they apparently lie on sea floor
with an age older than that of anomaly 24. Site 343 lies
at the foot of the Vgring Plateau in the Lofoten Basin,
while Sites 338 and 342 lie on top of the basement high
seaward of the Vdring Plateau Escarpment. The
differences in the nature and age of basement at these
three locations is of great interest.

Comparison of the sedimentary sections at Sites 338,
341, and 342 would be of great interest. If the cores
from Site 338 represent a complete sedimentary se-
quence seaward of the escarpment, as the reflection
profiler records appear to suggest, the difference
between these cores, and those obtained at Site 341,
which lies landward of the escarpment and also appears
from reflection records to have a complete sequence,
would give us information about the influence of the es-
carpment on sedimentary processes. If we compare the
reflection records at Sites 338 and 342, a basal layer
present at Site 338 is missing at Site 342. This basal
layer is missing at other points on the outer Vdring
Plateau where the basement forms a peak. The nature
of the missing section will again give us information
about the past sedimentary environment of the Outer
Vgring Plateau.

Holes at Sites 339 and 340 were specifically designed
to pierce the diapirs. They were expected to provide in-
formation about the nature of the diapiric material, as
well as any other old sediments that the diapir may
have brought up with it to the surface.

Sites 338 and 341, where more or less continuous cor-
ing was planned through the Pleistocene, were expected
to yield information both about the onset of glaciation,
as well as the details of the glacial record.

OPERATIONS, SITE 338

Approach to Site 338

The approach was from the southwest on heading
057° and at normal speed. At 1610Z, the heading was
altered to 067°, and the speed decreased to 6 knots.
During this time, Glomar Challenger was on the
seaward side of the Vgring Plateau Escarpment, and
traveling nearly parallel to it. The course was altered at
1746Z to 117° in order to cross the escarpment. At
1907Z, the course was altered to 320° to recross the es-
carpment, and it was recrossed at about 1930Z (Figure
2). At about 2045Z, the first prominent subbottom
reflector appeared to split into two, and the uppermost
began to shallow rapidly giving the appearance that it
would outcrop. However, since it was hoped to also
sample the overlying layer, the course was altered to
250° at 2114Z. On this course, the split in the subbot-
tom horizon decreased and the overlying layer thick-
ened again. The 13.5-kHz beacon was dropped at
2128Z. Glomar Challenger continued on same course
and speed until 2143Z, at which time a Williamson turn
was made and the gear was pulled in. The ship
maneuvered to occupy the position of the beacon drop
(Figure 3).

Drilling Operations

The same type bit and BHA, as employed at Sites 336
and 337, with the inclusion of the formation tester was
used. After flushing the drill string clean, continuous
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Figure 2. Track chart, Sites 338 and 342.

coring commenced from the sea bed located at 1315
meters (drill pipe measurement).

After the initial five cores (47 m which averaged some
11.5 m/hr AROP and with 50% recovery), the merits of
the core/wash technique were assessed; however, it was
decided to continuously core the hole.

Occasional poor recoveries (1400/1419 m) were at-
tributed to the sand-like consistency of some intervals;
and, in some instances, to the plasticity of the material,
which readily extruded through the core catcher and
plastic sock. Recoveries from 1419 meters to 1581
meters averaged 52%. From 1581 to basement at 1716.8
meters recoveries fluctuated between 3% and 100%,
averaging 54%. Recoveries from basement (1716.8 to
1752 m) averaged 40%, with an AROP of 3.4 m/hr.
Overall recovery was 208.7 meters from 427.5 meters
cored, or 48.8% (Table 1).

Hole conditions remained clean and stable during the
whole operation. Two temperature surveys were
successfully run at 1391 meters and 1495.5 meters. No
evidence of hydrocarbons was encountered, although
there was evidence of nitrogen. The hole was aban-
doned according to the relevant safety regulations at
0815 hr, 16 August. Glomar Challenger was underway
for Site 339 at 1330 hr, 16 August with a detour over
Site 338 for corroborative seismic data.

OPERATIONS, SITES 339 AND 340

Approach to Sites 339 and 340 and Site Survey

On completion of drilling at Site 338, it was decided
to run a sonobuoy, in a direction roughly parallel to the

SITES 338-343

strike of the escarpment. The ship got underway at
1230Z at 145 rpm on course 075°. A Williamson turn
was started at 1248Z and completed at 1300Z, at which
time the ship was steady on course 255°. A first
sonobuoy malfunctioned, and a second sonobuoy was
dropped at 1305Z. At 1318Z, the beacon was on the
starboard beam at 1097.5 m (3600 ft).

At 1418Z, the sonobuoy profile was completed,
speed was increased to 210 rpm, and the course altered
to 164°. The ship was now headed across the escarp-
ment, which was crossed shortly after 1500Z. At 1862Z,
the speed was reduced to 145 rpm and the heading
altered to 057°. From an earlier Vema crossing along
the same azimuth, it was known that two diapiric ridges
would be encountered, and it had been decided to core
on the eastern one. Glomar Challenger crossed the
western diapir peak before 2100Z, and then crossed
over a valley to the second diapir ridge (Figure 4). The
16-kHz beacon was dropped at 2110Z, not on the peak
of the second (eastern) ridge, but some distance further
east of it at a greater depth. The ship continued on the
same course for about 15 min, the gear was then re-
trieved, and the ship maneuvered to return to the site of
the beacon drop (Figure 5).

Site 340 was on the same diapir ridge as 339, about
2200 feet along the azimuth from Site 339. The same
beacon was used for both stations. Site 340 was es-
timated to be on the steep slope just east of the peak of
the eastern diapir ridge (Figure 5). The PDR showed
several side echoes, and the best depth estimate is made
from the drill pipe length.

Drilling Operations, Site 339

The same type bit and BHA as previously employed
was run, without the RFT (Recoverable Formation
Tester). After flushing the drill string clean, continuous
coring commenced from the sea bed at 1276 meters
(drill pipe measurement).

Initial penetration rates were higher than predicted
conditions suggested. From spudding at 0345 hr, 17
August, overall AROP (average rate of penetration) to
total depth at 1384 meters was 13.5 m/hr, fluctuating
between 12.7 and 16. Core recoveries varied from 24%
to 91%, averaging 52.5% (Table 2). The average was low
due to a completely empty barrel (1350.5-1360 m).

Because this site was located in a diapiric structure
and limited to a nominal 100 meters maximum penetra-
tion, strict core monitoring measures were enforced for
safety /control; core-catcher samples were immediately
assessed for salinity prior to coring ahead, and core
samples were checked for fluorescence and other warn-
ing signs of hydrocarbon/structural hazards. No
evidence of hydrocarbons was encountered.

The hole, which remained clean throughout, was
filled with barite mud according to relevant abandon-
ment regulations. The bit was pulled some 200 meters
above the sea bed level by 1400 hr, and Glomar Chal-
lenger commenced moving towards Site 340 at 1330 hr,
17 August.

Drilling Operations, Site 340

Glomar Challenger moved 600.6 meters (1970 ft)
northwest of Site 339 to Site 340, 17 August. At 1615 hr
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Figure 3. Profiler record, Site 338.

the BHA assembly was run down to sea bed, which was
located at 1244 meters (drill pipe measurement).

Continuous coring commenced at sea bed (1244
meters) and continued to the final depth of 1348.5
meters, with generally good recoveries over the 104.5
meters cored, averaging 64.3% in the relatively uniform
clay formation (Table 3). Coring was interrupted twice
by loss of hydraulic power to the power swivel and cor-
ing reel due to the electric motor circuits being tripped
off the switchboard.

Because this site, like Site 339, was located on a
diapiric structure, and limited to a nominal 100 meters
maximum penetration, core monitoring measures were
enforced for safety/control. No evidence of hydrocar-
bons was encountered.

The hole, which remained clean throughout, was
filled with barite mud to meet the relevant abandon-
ment regulations. The bit was pulled above the sea bed
at 0445 hr, 18 August, and Glomar Challenger departed
for Site 341 at 0748 hr.

OPERATIONS, SITE 341

Approach to Site 341 from Site 340

The ship left Site 340 at 0648Z on course 140°. The
underway geophysical gear was streamed at 0703Z. A
Williamson turn was started and completed at 0715.5Z,
at which time the ship was steady on course 328°. At
0734.5Z, the beacon was abeam to port at 609.8 meters
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(2000 ft) (Figure 4). A first beacon was dropped at
0927Z, but it was judged that the subbottom layering
was not clear, so a second beacon was dropped at
1009Z. The ship continued on the same speed and
course until 1029Z, when the gear was pulled in, and
the ship maneuvered to reoccupy to site of the beacon
(Figure 1).

Drilling Operations

The same bit/BHA assembly as previously employed
at Site 340 was run. After flushing the drill stem, the sea
bed was tagged at 1443.5 meters (drill pipe meas-
urement) at 1615 hr, 18 August. It was decided to in-
clude the RFT, complete with circulating sub, in the
string as the significant thickness of sediments could
possibly provide the formation competence for a func-
tional evaluation test.

Continuous coring was undertaken for 105.5 meters,
from 1443.5 meters to 1557.5 meters. The core/wash
technique was adopted from 1557.5 to 1833 meters.
Between 1548 and 1681 meters, occasional poor core
recoveries were experienced. At 1549 meters, persistent
plugging required the premature pulling of the core to
regain circulation through the string.

Continuous coring recommenced from 1833.0 meters
(389.5 penetration) and continued to total depth at
1899.5 meters. From the 34 cores cut totaling 313.5
meters, there was a recovery of 213.9 meters or 68.2
(Table 4).



TABLE 1
Coring Summary, Site 338
Date Depth From Depth Below
(August Drill Floor Sea Floor Cored Recovered Recovery

Core 1974)  Time (m) (m) (m) (m) (%)

1 14 0725 1315.0-1324.5 0-9.5 9.5 6.3 66.3

2 14 0825 1324.5-1334.0 9.5-19.0 9.5 5.0 53.0

3 14 0910 1334.0-1343.5 19.0-28.5 9.5 5.0 53.0

4 14 1005 1343.5-1353.0 28.5-38.0 9.5 5.5 58.0

5 14 1055 1353.0-1362.5 38.047.5 9.5 8.0 84.2

6 14 1215 1362.5-1372.0 47.5-57.0 9.5 35 37.0
Washed 1372.0-1381.5 57.0-66.5

7 14 1303 1381.5-1391.0 66.5-76.0 9.5 0.3 3.0

8 14 1500 1391.0-1400.5 76.0-85.5 9.5 4.8 51.0

9 14 1545 1400.5-1410.0 85.5-95.0 9.5 1.2 12.6
10 14 1633 1410.0-1419.5 95.0-104.5 9.5 2.2 23.0
11 14 1720 1419.5-1429.0  104.5-114.0 9.5 5.8 57.0
12 14 1810  1429.0-1438.5 114.0-123.5 9.5 34 35.8
13 14 1910 1438.5-1448.0  123.5-1330 9.5 8.7 91.6
14 14 1955 1448.0-1457.5 133.0-142.5 9.5 4.6 48.1
14 14 2030 1457.5-1467.0  142.5-152.0 9.5 8.0 84.0
16 14 2105 1467.0-1476.5 152.0-161.5 9.5 6.2 64.7
17 14 2145 1476.5-1486.0  161.5-171.0 9.5 5.3 55.8
18 14 2220 1486.0-1495.5 171.0-180.5 9.5 2.8 29.5
19 15 2400 1495.5-1505.0  180.5-190.0 9.5 7.0 73.6
20 15 0105 1505.0-1514.5 190.0-199.5 9.5 6.4 674
21 15 0155 1514.5-1524.0  199.5-209.0 9.5 2.5 26.3
22 15 0255 1524.0-1533.5  209.0-218.5 9.5 9.5 100
23 15 0345 1533.5-1543.0  218.5-228.0 9.5 9.5 100
24 15 0435 1543.0-1552.5  228.0-237.5 9.5 9.0 94.7
25 15 0530 1552.5-1562.0  237.5-247.0 9.5 1.9 20.0
26 15 0635 1562.0-1571.5  247.0-256.5 9.5 7.2 75.8
27 15 0720 1571.5-1581.0  256.5-266.0 9.5 7.3 76.8
28 15 0800 1581.0-1590.5  266.0-275.5 9.5 2.1 22.1
29 15 0855 1590.5-1600.0  275.5-285.0 9.5 4.3 45.3
30 15 0945 1600.0-1609.5  285.0-294.5 9.5 8.0 84.0
31 15 1030 1609.5-1619.0  294.5-304.0 9.5 2.5 26.3
32 15 1135 1619.0-1628.5 304.0-313.5 9.5 9.5 100
33 15 1224 1628.5-1638.0  313.5-323.0 9.5 9.0 94.7
34 15 1315 1638.0-1647.5  323.0-332.5 9.5 0.3 3.2
35 15 1415 1647.5-1657.0  332.5-342.0 9.5 1.9 20.0
36 15 1530  1657.0-1666.5  342.0-351.5 9.5 0.3 3.2
37 15 1605 1666.5-1676.0  351.5-361.0 9.5 3.1 32.6
38 15 1700 1676.0-1685.5  361.0-370.5 9.5 1.2 12.6
39 15 1800  1685.5-1695.0  370.5-380.0 9.5 24 25.3
40 15 1900  1695.0-1704.5  380.0-389.5 9.5 14 14.7
41 15 1943 1704.5-1714.0  389.5-399.0 9.5 2.1 22.1
42 15 2130 1714.0-1723.5  399.0408.5 9.5 2.6 28.4
43 16 0150 1723.5-1733.0 408.5418.0 9.5 5.0 52.0
44 16 0535 1733.0-1742.5 418.0427.5 9.5 4.0 42.1
45 16 0805 1742.5-1752.0 427.5-537.0 9.5 2.4 24.7
Total 1752.0 437.0 427. 209.0 48.8

SITES 338-343

As the hole was deepened beyond 1500 meters, the
initial faint trace of methane gas became increasingly
strong and persistent. At 1557 meters and as warranted
thereafter, tests to identify the presence of clathrates
were made. However, there were negative results. Strict
core monitoring and continuous coring from 400
meters below sea bed were enforced for safety control.
From 1880 meters, there was increasing evidence of
methane gas and possible soluble hydrocarbons. Ac-
cordingly, it was decided to terminate coring and seal
the hole. Up to this point, hole condition remained
good, and there was no repetition of the fill experi-
enced at 1549 meters.

The hole was abandoned according to regulations by
emplacing 40 bbl of 1.8 S.G. cement slurry to fill the
hole from the bottom at 1899.5 meters to 1779.5 meters,
using the balanced cementing technique. The bit was

slowly pulled back 123.5 meters to 1776 meters, and the
drill string and annulus circulated clean. Finally, a 120-
bbl barite mud plug was emplaced to completely fill the
hole from 1776 meters to sea bed at 1443.5 meters. The
drill string was pulled slowly out of the hole to ensure
proper plug deposition and to avoid any swabbing
tendency. The bit was clear of the sea bed by 1225 hr, 20
August,

Glomar Challenger was underway for Site 342, an ad-
ditional site on the schedule, by 1510 hr, 20 August.

OPERATIONS, SITE 342

Approach to Site 342 from Site 341

The ship left Site 341 at 1410Z on course 105° at 145
rpm. Gear was streamed, and a Williamson turn com-
menced at 1424Z and completed at 1435Z at which time
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Figure 5. Profiler record, Sites 339-340.
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the ship was steady on course 285° (Figure 6). The
beacon was passed at 1459Z at a distance of 1371.9
meters (4500 ft) on the port beam; the speed was in-
creased to 210 rpm. At 1720Z, the speed was reduced to
145 rpm, and the course altered to 351°. The ship was
now traveling in a direction nearly perpendicular to
that of the escarpment. A further change in heading to
340° was made at 1835Z, and the escarpment was
crossed a few minutes later.

Since the objective at this site was to get as shallow a
depth as possible to basement and since earlier profiles
had indicated that basement was shallow to the west,
course was altered at 2200Z to 270°. Basement shal-
lowed and the beacon was dropped at 2231Z. The ship
continued on the same course and speed until 22417,
when the gear was pulled, and the ship maneuvered to
occupy a position over the beacon (Figure 7).

Drilling Operations

A 13.5-kHz beacon was dropped at 2231 hr, 20
August. After testing the beacon, Glomar Challenger
was locked on target by the usual procedure, The same
bit and BHA, including the Lynes RFT (Retrievable
Formation Tester) was run, and the hole spudded at
0530 hr, 21 August.

After taking the initial core to confirm sea bed at
1316 meters (drill pipe measurement), the technique of
washing and recovering occasional control cores was
adopted from 1316 to 1439 meters. Continuous coring
was adopted to total depth at 1486.5 meters; AROP to
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TABLE 2
Coring Summary, Site 339
Date Depth From Depth Below
(August Drill Floor Sea Floor Cored Recovered Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 17 0415 1276.0-1284.0 0-8.0 8.0 7.3 91.0
2 17 0500 1284.0-1293.5 8.0-17.5 9.5 5.7 60.0
3 17 0545 1293.5-1303.0 17.5-27.0 9.5 5.0 52.6
4 17 0620 1303.0-1312.5 27.0-36.5 9.5 5.1 53.7
5 17 0655 1312.5-1322.0 36.546.0 9.5 2.3 24.2
6 17 0745 1322.0-1331.5 46.0-55.5 9.5 5.5 579
7 17 0830 1331.5-1341.0 55.5-65.0 9.5 3.7 39.0
8 17 0915 1341.0-1350.5 65.0-74.5 9.5 7.5 78.9
9 17 1000 1350.5-1360.0 74.5-84.0 9.5 0.0 0
10 17 1045  1360.0-1369.5 84.0-93.5 9.5 3.8 40.0
11 17 1130  1369.5-1379.0 93.5-103.0 9.5 1.0 10.5
12 17 1250 1379.0-1384.5 103.0-108.0 5.0 3.5 70.0
Total 1384.5 108.0 108.0 504 46.7
TABLE 3
Coring Summary, Site 340
Date Depth From Depth Below
(August Drill Floor Sea Floor Cored Recovered Recovery

Core 1974) Time (m) (m) (m) (m) (%)
1 17 1710 1244.0-1253.5 0-9.5 9.5 7.0 73.7
2 17 1740  1253.5-1263.0 9.5-19.0 9.5 4.4 46.3
3 17 1835 1263.0-1272.5 19.0-28.5 9.5 6.8 71.6
4 17 1915 1272.5-1282.0 28.5-38.0 9.5 54 56.8
5 17 1950 1282.0-1291.5 38.047.5 9.5 2.8 29.5
6 17 2225  1291.5-1301.0 47.5-57.0 9.5 4.0 42.1
7 17 2350 1301.0-1310.5 57.0-66.5 9.5 7.5 78.9
8 18 0040 1310.5-1320.0 66.5-76.0 9.5 7.2 75.8
9 18 0140 1320.0-1329.5 76.0-85.5 9.5 7.7 81.0
10 18 0235 1329.5-1339.0 85.5-95.0 9.5 6.3 66.3
11 18 0350 1339.0-1348.5 95.0-104.5 9.5 8.1 85.3
Total 1348.5 104.5 104.5 67.2 64.3

top of the basalt at 1467.5 meters was 8.8 m/hr and
through the basalt 2.7 m/hr. Recovery from this 47.5-
meter interval was 28.4 meters or 59.7%; overall AROP
was 12.8 m/hr, and total core recovery 66% (Table 5).

No evidence of any hydrocarbon or other gasses was
encountered in the hole, and it was abandoned accord-
ing to the relevant safety regulations. The BHA was
retrieved above the sea bed by 2345 hr, 21 August, and
Glomar Challenger was underway for Site 343 by 0515
hr, 22 August.

OPERATIONS, SITE 343

Approach to Site 343 from Site 342

The ship got underway at 0415Z on course 024°. The
underway geophysical gear was streamed, and at 0434Z
the speed was increased to 210 rpm. Glomar Challenger
approached Site 343 on 22 August, after steaming 49.7
n miin 6 hr, 41 min at an average of 7.4 knots from Site
342. At 0716Z, the speed was reduced to 145 rpm, and
the beacon was dropped at 1051Z. The ship continued
on the same course and speed until 1206Z, at which
time the gear was pulled in, and the ship maneuvered to
reoccupy the position over the beacon (Figures 8, 9).

Drilling Operations

A 16-kHz beacon was dropped at 1051 hr, and
Glomar Challenger dynamically positioned in the nor-

mal manner. A 6 to 8 ft swell persisted during the move,
and probably would be present during the Site 343
operating phase. The same type bit and BHA, with an
additional longstroke bumper sub above the lowermost
drill collars, was run.

An initial successful core was taken with the
pinger/piston core barrel from 3165 to 3168 meters
with a 67% recovery. This was the first occasion it could
be employed for acquiring an undisturbed sea bed sam-
ple, comparing the pinger/drill pipe depth with the
PDR (3165 vs 3141 m), and proving its functional ef-
ficiency.

After taking a standard 9.5-meter core below the
depth cored by the piston corer (Core 2), the technique
of washing and recovering occasional control cores was
adopted (from 3177.5 to 3358 m). Continuous coring
was adopted to total depth at 3449 meters. AROP to
top of the basalt at 3416 meters, was 7.9 m/hr and
through the basalt 4.9 m/hr.

After 2 meters penetration into basement, the core
(Core 12) was prematurely recovered (3417 m) to
preserve and retrieve the sediment/basalt contact. The
subsequent core (Core 13) jammed in the inner barrel
after coring 7.5 meters. Four hours were required
before finally dislodging it, allowing further basalt
cores to be taken to final depth (3449 m). The overall
AROP was 11.7 m/hr; total core recovery from 132
meters cored was 59 meters or 44.9% (Table 6).
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TABLE 4

Coring Summary, Site 341

Date Depth From Depth Below
(August Drill Floor Sea Floor Cored Recovered Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 18 1640  1443.5-1453.0 0-9.5 9.5 9.5 100
2 18 1720 1453.0-1462.5 9.5-19.0 9.5 4.3 453
3 18 1755 1462.5-1472.0 19.0-28.5 9.5 6.0 63.2
4 18 1835 1472.0-1481.5 28.5-38.0 9.5 3.2 33.7
5 18 1925 1481.5-1491.0 38.047.5 9.5 8.8 92.6
6 18 w2010 1491.0-1500.5 47.5-57.0 9.5 4.3 45.3
7 18 2055  1500.5-1510.0 57.0-66.5 9.5 7.2 75.8
8 18 2135 1510.0-1519.5 66.5-76.0 9.5 9.5 100
9 18 2225 1519.5-1529.0 76.0-85.5 9.5 5.5 57.9
10 18 2312 1529.0-1538.5 85.5-95.0 9.5 8.5 89.5
11 19 0010 1538.5-1548.0 95.0-104.5 9.5 4.7 81.0
12 19 0055 1548.0-1549.0 104.5-105.5 1.0 1.0 100
13 19 0245 1549.0-1557.5 105.5-114.0 8.5 8.2
Washed 1557.5-1567.0 114.0-123.5
14 19 0410 1567.0-1576.5  123.5-133.0 9.5 0.2 2.0
Washed 1576.5-1586.0  133.0-142.5
15 19 0545 1586.0-1595.5 142.5-152.0 9.5 0.2 2.0
Washed 1595.5-1605.0  152.0-161.5
16 19 0700 1605.0-1614.5  161.5-171.0 9.5 1.5 16.8
Washed 1614.5-1624.0 171.0-180.5
17 19 0830 1624.0-1633.5  180.5-190.0 9.5 2.2 23.2
Washed 1633.5-1643.0  190.0-199.5
18 19 0945 1643.0-1652.5 199.5-209.0 9.5 1.1 11.6
Washed 1652.5-1662.0  209.0-218.5
19 19 1100 1662.0-1671.5 218.5-228.0 9.5 0.8 84
Washed 1671.5-1681.0  228.0-237.5
20 19 1320 1681.0-1690.5  237.5-247.0 9.5 9.5 100
Washed 1690.5-1700.0  247.0-256.5
21 19 1502 1700.0-1709.0  256.5-266.0 9.5 9.5 100
Washed 1709.5-1719.0  266.0-275.5
22 19 1630  1719.0-1728.5  275.5-285.0 9.5 1.4 14.7
Washed 1728.5-1738.0  285.0-294.5
Washed 1738.0-1747.5  294.5-304.0
23 19 1745 1747.5-1757.0  304.0-313.5 9.5 8.0 84.2
24 19 1915 1757.0-1766.5  313.5-323.0 9.5 9.6 100
Washed 1766.5-1776.0  323.0-332.5
25 19 2040 1776.0-1785.5  332.5-342.0 9.5 9.5 100
Washed 1785.5-1795.0  342.0-351.5
26 19 2140 1795.0-1804.5 351.5-361.0 9.5 9.6 100
Washed 1804.5-1814.0 361.0-370.5
27 19 2255 1814.0-1823.5  370.5-380.0 9.5 9.5 100
Washed 1823.5-1833.0  380.0-389.5
28 20 0001 1833.0-1842.5  389.5-399.0 9.5 9.6 100
29 20 0110 1842.5-1852.0  399.0408.5 9.5 9.5 100
30 20 0230 1852.0-1861.5 408.5418.0 9.5 9.5 100
31 20 0345 1861.5-1871.0 418.0427.5 9.5 7.5 79.0
32 20 0510 1871.0-1880.5 427.5-437.0 9.5 9.5 100
33 20 0610 1880.5-1890.0 437.0446.5 9.5 9.5 100
34 20 0730 1890.0-1899.5  446.5-456.0 9.5 9.5 100
Total 1899.5 456.0 313.5 213.9 68.2

No evidence of any hydrocarbons or other gases was
encountered, and the hole was abandoned according to
the relevant safety regulations. The BHA was retrieved
above the sea bed by 0830 hr, 24 August. Glomar
Challenger let out profiling gear and was underway for
Site 344 by 1350 hr, 24 August.

LITHOLOGY, SITE 338

Hole 338 was drilled through an almost unbroken
lower Eocene to Quaternary succession overlying
basaltic basement to the west of the Vgring Plateau.
This has proved to be the most complete Tertiary
record drilled during the course of Leg 38. Total
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sedimentary thickness is 401.8 meters, and a total of
194.9 meters of sediment was recovered. Nine sedimen-
tary units were identified (Table 7, Figures 10, 11).

Unit Descriptions

Unit 1

Unit 1 consists of a sequence of interbedded muds,
sandy muds, and calcareous oozes, together with
coarser presumably ice-rafted material. Sandy muds,
commonly light olive-gray and with occasional pebbles
of metamorphic rocks (up to 3.5 ¢m in diameter),
predominate at the top of the unit, and grade
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Figure 6. Track chart, Site 342.

downwards into a darker colored, light olive-gray, finer
grained mud with pebbles, and then to an olive-gray
clay through Core 3. The bulk of Cores 3 and 4 con-
sists, respectively, of calcareous mud and muddy
calcareous ooze. Minor layers of nannofossil ooze and
muddy calcareous ooze are present in Cores 2 and 5. A
volcanic ash streak was noted in Core 4, Section 4, and
the lowest pebble, consisting of gneiss, is in Core 5, Sec-
tion 5.

Smear slides show that, in general, the sediments out-
side the ooze layers are poorly sorted, some of the
sandy muds in Cores | and 2 having approximately
equal proportions of sand, silt, and clay. Many of the
larger sand grains consist of compound grains of a red
matrix quartz sandstone, which are also reported from
other holes on the Vdring Plateau. Nannofossils are
nearly ubiquitous (10%-20%) in a majority of samples,
and reach >90% in some of the calcareous horizons.

The only identifiable sedimentary structures are
some mottles seen in Core 5, Section 6, and some color
layering, perhaps representing lithological variations,
in Cores 2 and 3. This limited distribution may,
however, reflect the considerable amount of core defor-
mation present.

The precise base of the unit cannot be identified as it
coincides with a 9.5-meter uncored interval between 57
and 66.5 meters.

Unit 2
The greater part of the sediment column, from ~61

to 285 meters, consists of late Eocene to late Miocene
pelagic siliceous oozes. Variations in terrigenous and

SITES 338-343

calcareous nannofossil content, however, permit a four-
fold subdivision.

Subunit 2A is distinguished from Unit 1 and Subunit
2B by its higher terrigenous content and appears to be
intermediate in composition between the overlying
calcareous muds and underlying diatom ooze. The
dominant lithology is a muddy diatom ooze, consisting
of some 65%-70% siliceous components, including
diatoms (40%-60%), Radiolaria (10%-15%), and sponge
spicules (5%-10%), with up to 30% clay minerals, 3% to
5% quartz, and subordinate quantities of mica,
opaques, glauconite, and volcanic glass. However, the
glass increases to 10% within a diatomaceous ashy mud
layer in Sample 10-2, 104 cm. A layer of clay (unproven
by sampling) has been recorded in Core 9, Section 1.

For the most part the subunit appears structureless,
although some mottles and possible clasts are recorded,
which may have resulted from the intense drilling
deformation.

Subunit 2B (Table 7) is a distinctive green colored
diatom ooze with subordinate layers of muddy diatom
ooze in Cores 11, 15, 17, and 19, and calcareous diatom
ooze in Core 15, Section 4. Through much of the sub-
unit, the total pelagic siliceous component exceeds 70%,
with the lowest proportion of terrigenous components
(down to a minimum of 3%) in Cores 12 to 14 and 16,
inclusive. A single sample, 14-3, 147 cm, has up to 30%
opaque, circular spheres, typically less than 0.01 mm in
diameter, which may represent a form of volcanic
lapillae. The presence of these spheres is also noted in
Sample 11-4, 134 cm, at which point there is some 7%
glauconite. Core 15, Section 4 contains streaks of both
calcareous diatom ooze, with 15% calcareous nanno-
fossils, and muddy diatom ooze, with 41% clay.
Interbedding is noticeable in Cores 15 and 19, but
otherwise the sediments are massive with no sedi-
mentary structures apart from some mottling in Core
16. The oozes are extremely soft, and deformation is
moderate to intense.

The upper part of the subunit grades into the overly-
ing subunit 2A through an extensively mottled zone (1
m thick) in Core 10, Section 2. The lower boundary has
been established at an increase in proportion of
calcareous nannofossils in Core 19, Section 4, and this
corresponds to an increase in sediment competency.

Subunit 2C (Table 7) is of middle Oligocene age. It is
a continuation of the dominantly siliceous oozes seen in
the previous two subunits, but is characterized by a
significant proportion of calcareous nannofossils and
interbedded clay layers. A plot of the relative propor-
tions of terrigenous, pelagic siliceous, and pelagic
calcareous components (Figure 11) shows that biogenic
carbonate (predominantly calcareous nannofossils,
with up to 5% authigenic carbonate) increases some-
what erratically from about 15% in Core 19 to 20% in
Core 20, 70% in Core 22, 80% in Cores 23 and 24, and
reaches a maximum of 95% in Core 25, below which it
vanishes. Between the nannofossil-rich layers, the mud-
dy siliceous oozes continue, but with a considerable
proportion (up to 36%) of clay. Cores 19 to 21 contain
interbedded calcareous diatom oozes and muddy
diatom oozes, with a volcanic ash horizon at Sample
20-3, 55. In Cores 22 to 25 the increase in carbonate
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Figure 7. Profiler record, Site 342.

content results from the presence of a number of nan-
nofossil ooze layers. Core 24 includes a high proportion
of mud, with up to 80% clay minerals, and includes a
number of muddy ash and ashy nannofossil ooze
layers. The upper part of Core 26 (down to the base of
the subunit) is also dominantly clay, which may repre-
sent a devitrified ash.

Colors are dominantly greenish-gray, with mottling
in Cores 20 to 23 and color banding in Cores 23 to 25,
with layers varying in thickness from a few centimeters
to over a meter, and color variations from light olive-
gray to black. Much of the subunit is bioturbated with
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prominent Chondrite-type burrows in Cores 19 and 20.
Core deformation is moderate to slight, and there is an
abrupt increase in sediment competency at the top of
Core 23, Section 4.

Subunit 2D includes the remainder of the pelagic
oozes from Core 26, Section 2 to Sample 29, CC, and
represents a return to noncalcareous muddy diatom
ooze (Cores 26 and 27) and diatom ooze (Cores 28 and
29). The subunit consists of diatoms (25% to 50%, rising
to 60%-80% in Cores 28 and 29), with subordinate
quantities of Radiolaria and sponge spicules. Clay
mineral content drops from about 30% to 10%-20%



TABLE 5

Coring Summary, Site 342

SITES 338-343

Date Depth From  Depth Below
(August Drill Floor Sea Floor Cored Recovered Recovery
Core 1974)  Time (m) (m) (m) (m) (%)
1 21 0605  1316.0-1325.0 0-9.0 9.0 9.4 100
Washed 1325.0-1353.5 9.0-37.5
2 21 0710  1353.5-1363.0  37.547.0 9.5 5.8 61.0
Washed 1363.0-1401.0  47.0-85.0
3 21 0840  1401.0-1410.5 85.0-94.5 9.5 6.2 65.3
Washed 1410.5-1439.0  94.5-123.0
4 21 0940  1439.0-1448.5  123.0-132.5 9.5 3.2 31.6
5 21 1040  1448.5-1458.0  132.5-142.0 9.5 8.5 89.5
6 21 1145 1458.0-1467.5  142.0-151.5 9.5 5.2 54.7
7 21 1520  1467.5-1477.0  151.5-161.0 9.5 6.4
8 21 1950  1477.0-1486.5  161.0-170.5 9.5 5.1 53.7
Total 1486.5 170.5 75.5 49.8 65.9
- o Subunit 3A is a distinctive sequence which has an
' abrupt contact with Unit 2 at the top of Core 30, but
appears to grade into the underlying muds of Subunit
3B at the base of Core 31, Section 1. It consists essen-
tially of a greenish-black glauconitic sandy mud, which
i g;gug‘ is semi-indurated, especially at the top of Core 30.
Below Core 30, Section 2, the deposit includes an in-
creasing number of clay clasts, and below Core 30, Sec-
tion 4, it is finer grained, becoming a sandy mud and
then a mud. Much of the deposit is mottled and
possibly bioturbated.

A basal dark gray fragmented section is composed of
dark green to black angular to subrounded claystone
clasts (up to 1.5 cm in diameter), initially in a sandy

68°N|- ~68°N matrix (in Core 30, Section 6) and below that in mud.
g . i This is present in the lower 10 cm of Core 30, Section 6,
g. Site 338 5 .
2128 13 Aug. and continues through Core 31, Section 1.

Examination of smear slides, thin sections, and heavy
mineral separations confirms the predominance of
glauconite grains, up to 2 mm in diameter and set in a
clay matrix. The glauconite appears to be replacing
both microfossils (diatoms) and fecal pellets (see White,

Site 341 this volume). Small angular to subhedral crystals of
0909 18 Aug ; : .
broadly twinned and zoned basic plagioclase (labra-
[BSite 339 dorite?) are fairly common and range from 0.1 to I mm
16-18 Aug in length. In addition, there are rare quartz grains,
s greenish mica flakes, prisms of pleochroic olive-brown
54?"05" r;;;;u amphibole 0.1 to 0.2 mm long, black crystals of pyrox-

Figure 8. Track chart, Site 343.

over the same interval. Volcanic ash and siliceous ash
layers up to 30 cm thick and with a maximum of 67% of
volcanic glass are present in Cores 27 and 28. Stratifica-
tion is apparent in Cores 26 to 28, with fine laminations
in Core 29. Mottling is present in all cores, and biotur-
bation in Cores 28 and 29 with common Zoophycos
burrows in Core 29, Section 2. The sediments are firm
to competent and indurated in Core 29, Section 3.
Drilling deformation is moderate to slight.

Unit 3

In marked contrast to the overlying oozes, Unit 3
consists almost exclusively of terrigenous muds and
sandy muds of early Eocene age.

ene up to 0.5 mm long, and an octahedron of magnetite
about 0.1 mm in diameter. Rounded lithic grains are
present in variable quantities. These include a struc-
tureless mudstone and altered trachytic lavas, some
with obvious feldspar laths, and others with many clear
microlites. The clay matrix, dominantly montmoril-
lonite, includes small subhedra of a colorless mineral,
probably a zeolite (natrolite?). This glauconitic unit is
barren of fossils and is undated.

Poor recovery in several cores restricts the descrip-
tion of Subunit 3B, but from the data available it would
appear distinct enough to merit separate consideration.
It consists principally of thinly stratified olive-gray
mud, locally sandy in Core 32 and calcareous in Cores
34 and 36. The mud typically consists of 40% to 70%
clay minerals with a fairly constant composition of
30%-40% montmorillonite, 40%-45% illite, and 20%-
25% chlorite/kaolinite. In addition are 3% to 7% quartz
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Figure 9. Profiler record, Site 343.

and feldspar (up to 30% in one sandy mud in Core 32),
trace amounts to a few percent each of opaques, heavy
minerals, mica, volcanic ash, glauconite, and zeolites,
and up to 80% authigenic carbonate. A zeolitic pellety
mudstone with numerous(?) fecal pellets up to 1 mm in
diameter is present in Core 31, Section 2. A zeolitic clay
with 80% zeolites and about 20% clay, which may con-
sist of devitrified ash, is present in Core 34, Section 2.
Mineral grains include green, slightly pleochroic,
amphibole, much angular quartz, altered feldspar,
white brown, and green micas (chlorite?). Lithic grains
up to | mm long are abundant in Sample 34, CC, and
consist of highly calcitized finely vesicular lava. Mot-
tling and bioturbation is extensive, with either Chon-
drites, Helminthoida, or rind burrows in a majority of
cores. Deformation is slight.

Subunit 3C continues to the base of the dominantly
terrigenous succession at 400.85 meters. It appears to
consist almost exclusively of brownish-gray sandy mud,
although core recovery in these five cores is low (about
20%). The mud is relatively characterless, but has a
variable sand content ranging from an 80-cm-thick
band of brownish-black sandy mudstone in Core 39,
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Section 2, to silts and silty sands in Core 39, Section 3.
Variable quantities of mica and secondary carbonate
cement are also present. In Core 39, Section 2, a car-
bonate cemented layer is present consisting of about 15
cm of hard gray calcareous mudstone, which may be of
concretionary origin. Bioturbation is commonly ob-
served throughout the more muddy intervals, other-
wise no sedimentary or other structures were observed.

In smear slides, the deposit consists of four main
components: quartz grains (25% to 50%), clay minerals
(15% to 40%), lithic fragments (7%-40%), and opaque
grains (2%-25%). The relative proportions of these
change down the sequence, quartz and clay decreasing
from values of ca. 50% and 30% (+), respectively, in
Cores 37 and 38, to 25%-30% and 15%-20% in the cores
immediately above basement. The proportion of lithic
and opaque fragments increases proportionately, from
7% and 2%-4%, respectively, in Cores 37 and 38 to ap-
proximately 30% and 15%-25% in Cores 41 and 42.
Secondary quantities of volcanic glass (1%-2%),
glauconite (1%), mica (2%-3%), heavy minerals (2%-
4%), and feldspar (5%-7%) are present in nearly uni-
form quantities throughout these cores. The limestone



TABLE 6
Coring Summary, Site 343

SITES 338-343

Date Depth From Depth Below
(August Drill Floor Sea Floor Cored Recovered  Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 23 0115 3165.0-3168.0 0-3.0 3.0 2.0 66.7
2 23 0235  3168.0-3177.5 3.0-12.5 9.5 6.0 53.1
Washed 3177.5-3215.5 12.5-50.5
3 23 0430  3215.5-3225.0 50.5-60.0 9.5 8.6 90.5
Washed 3225.0-3263.0 60.0-98.0
4 23 0645  3263.0-3272.5 98.0-107.5 9.5 6.2 65.3
Washed 3272.5-3310.5  107.5-145.5
5 23 1025  3310.5-3320.0 145.5-155.0 9.5 6.6 69.5
Washed 3320.0-3358.0  155.0-193.0
6 23 1225  3358.0-3367.5  193.0-202.5 9.5 0.9 9.5
7 23 1335  3367.5-3377.0  202.5-212.0 9.5 5.3 558
8 23 1450  3377.0-3386.5 212.0-221.5 9.5 4.3 453
9 23 1600  3386.5-3396.0  221.5-231.0 9.5 2.6 274
10 23 1710 3396.0-3405.5  231.0-240.5 9.5 32 33.7
11 23 1822  3405.5-3415.0  240.5-250.0 9.5 2.2 23.2
12 23 1955  3415.0-3417.0  250.0-252.0 2.0 2.3 100
13 24 0130 3417.0-3424.5  252.0-259.5 7.5 2.7 36.0
14 24 0325 3424.5-3434.0  259.5-269.0 9.5 0.4 4.0
15 24 0455 3434.0-3443.5  269.0-278.5 9.5 2.5 26.3
16 24 0700  3443.5-3449.0 278.5-284.0 55 3.5 64
Total 3449.0 284.0 132.0 59.3 44.9
TABLE 7
Lithologic Summary, Site 338
Subbottom Thickness
Unit Lithology Depth (m) (m) Age
1 Light olive-gray to olve- 0-~61 ~61 0-28.5 —
gray interbedded muds, Pleistocene
sandy muds, and 28.5-57 Plio-
calcareous vozes, with Pleistocene
pebbles
2A Olive-black to olive- ~6197.6 ~36.6 Middle Miocene —
gray structureless muddy middle/late
diatom ooze Miocene
2B Dusky vellow-green to 97.6-185.1 87.5 Middle Oligocene —
olive-gray diatom ooze middle Miocene
2C Greenish-gray interbedded 185.1-249.8 64.7 Middle Oligocene
calcareous diatom ooze
and muddy diatom ooze
2D Dusky vellow-green 249 .8-285 35.2 Late Eocene
stratified diatom ooze
and muddy diatom ooze
3A Greenish-black glauconitic 285-296 11 Undated
sandy mud and mud
3B Thinly stratified olive- 296-~348 ~52 Early Eocene
gray mud, locally sandy,
calcareous or zeolitic
3C Brownish-gray sandy mud ~348-400.85 ~52.85 Early Eocene
iD Lithified basalt breccia 400.85401.8 0.95 Undated

and sandy limestone
including basalt fragments

bands are composed of local concentrations of
authigenic carbonate. Clay mineral content is more
variable than in the overlying subunit, but the most
noticeable feature is an increase in montmorillonite
from less than 30% in Core 39, Section 1 to over 80% in
Core 42, Section 1, with a corresponding decrease in the

other components. A detailed study of Sample 39-2,
102 cm shows much angular quartz with rare feldspar
set in a base of greenish-brown clay. There are also
what appear to be clasts of dark brown mudstone and
small (0.3 mm maximum) fragments of fine-grained
altered trachytic lava, together with a few grains of
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Figure 10. Lithologic column and seismic profile, Site 338.

volcanic glass, biotite, and glauconite. Basalt frag-
ments are also reported in slides from Cores 40 to 42.

Subunit 3D consists of a quasisedimentary unit
overlying the basaltic basement. In ascending order
from the basalt, this unit consists of about 60 cm of
lithified brecciated basalt including fragments of fine-
grained brownish-black basalt, which decrease upwards
in size, cemented by a green-gray chlorite-calcite
matrix. This is overlain by 4 cm of white fibrous calcite
and dark green chlorite, and finally 32 cm of dark gray,
fine-grained sandy limestone, consisting of basalt
fragments (50%) and quartz grains (10%), set in a calcite
cement. A majority of the basalt fragments is highly
altered, principally to calcite.

Interpretations

Site 338 was drilled just to the east of the crestline of
a basement high lying to the west of the Vdring Plateau
Escarpment. It is suggested that the sediments
recovered provide evidence for the progressive sub-
sidence of the outer part of the Vgring Plateau with
respect to sea level throughout the Tertiary.

The lithified basaltic breccia and sandy limestone im-
mediately overlying basement are presumably derived
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from the immediately underlying basalt. The sandy
limestone appears to have been deposited in a subac-
queous environment, but otherwise the nature of the
weathering or erosive process responsible for the brec-
cia is not clear. Of interest is the very considerable
difference in lithification between these sediments and
those of the overlying Subunit 3C. This appears to be
directly related to the amount of calcite cement in
Subunit 3D. It is conceivable that the absence of calcite
in Subunit 3C indicates a hiatus of unknown length
between the times of deposition of Subunits 3C and 3D.
Alternatively, this contrast could be explained by com-
positional differences in the constituent sediments.
Comparison of Site 338 with Site 342 and airgun
profiles in this area indicates that the dominantly sandy
muds of Unit 3 do not form a continuous layer overly-
ing basaltic basement, but are absent on the crests of
three basement highs (one drilled at Site 342) lying to
the west of the escarpment. The Unit 3/Unit 2 bound-
ary represents a very considerable change in sedi-
mentation pattern, with terrigenous sedimentation
below, pelagic sedimentation above. It is also relevant
to note that glauconitic sandy muds of Subunit 3A
must have formed in response to some significant
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change in the environmental conditions at about the
middle Eocene.

[t is suggested that these observations can best be ex-
plained by proposing, first, that at least a proportion of
the Eocene deposits of Unit 3 are derived from erosion
of the (basaltic) basement highs. Such erosion could be
subaerial or submarine, but would imply that the base-
ment immediately west of the escarpment lay at or
about sea level during the early Eocene. Subsidence of
this ridge during middle Eocene times could produce
the change in environmental conditions responsible for
the glauconitic sands seen in Subunit 3A. Removal of
the local source of terrigenous material would permit
pelagic sedimentation to be dominant throughout the
late Eocene to Miocene. An alternative explanation at-
tributes the terrigenous sediments of Subunits 3B and
3C to transport by currents from some unknown source
within the restricted ocean of Eocene times. However,
this does not satisfactorily explain the abrupt change in
sediment pattern at the Unit 3/Unit 2 boundary, the
absence of sediment over the basement highs, or the
very considerable difference in Eocene sediments as
recorded between Site 338 and Sites 339/340, some 75.9
km to the southeast.

The dominantly pelagic oozes of Subunits 2C and 2D
are also missing at Site 342, This can be explained by
nondeposition or subsequent erosion, but it is con-
venient to link this to the subsidence hypothesis already
discussed. Sinking of the basement ridge beneath active
erosion level during the middle Eocene would remove
the source of terrigenous material, and permit deposi-
tion of pelagic oozes at Site 338 from the late Eocene.
However, only limited subsidence of the ridge would
have inhibited deposition of pelagic material at Site
342, leaving a hiatus until further subsidence permitted
eventual sedimentation during the Miocene.

Pelagic sedimentation continued until the middle
Miocene (top of Subunit 2B). The overlying Subunit
2A, dated as middle to late Miocene, consists of a
biogenic siliceous ooze with up to 35% terrigenous com-
ponents. It is suggested that this incursion of ter-
rigenous material may be related to the onset of glacial
conditions, although there is, at present, an absence of
confirmatory paleontological and paleomagnetic data.
Unit 1 is considered to have been deposited by glacial
processes.

LITHOLOGY, SITE 339

Hole 339 was the first of two holes to be drilled on a
diapir-like structure within the Vgring Plateau basin
and was continuously cored to a depth of 108 meters. It
penetrated the diapir through a shallow saddle lying
some 73 meters below the crest. Three sedimentary
units were recorded (Table 8, Figure 12).

Unit Descriptions

Unit 1

Subunit A (Table 8) consists almost entirely of
calcareous mud and mud. This mud is soft and consists
principally of clay-size particles (30%-70%), quartz and
feldspar (5%-35%), and calcium carbonate (up to 50%)
which includes both nannofossils and authigenic car-
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bonate (both locally up to 30%). Calcium carbonate
content (as estimated from smear slides) generally in-
creases upwards, varying from 2% to 10% in Cores 4 to
6, 15% to 25% in Core 3, 45% in Core 2, and a max-
imum of 50% (marly calcareous ooze) in Sample I, CC.
Occasional layers and patches of diatomaceous mud
and muddy diatom ooze are present in Cores 5 and 6.

Proportion of sand-size grains averages 2%-5%, with
locally high values of 40% and 45% in layers of sandy
mud and sandy silt in Cores 3 and 5, respectively.
Throughout the subunit, structureless zones alternate
with thinly (<1 c¢m) color-layered zones. A well-defined
syn-sedimentary fold is present within such a stratified
zone at Sample 4-4, 130.

In addition to the sandy layers in Cores 3 and 5
(about 5 cm thick), other subordinate lithologies in-
clude clay balls or clasts, which are common in Cores 4
and 5, patches of (?) carbonaceous matter in Core 2,
Section 4, and scattered ash patches in Core 6, Section
4. Bioturbation is recorded from Cores 2, 3, and 5 with
Chondrites recognizable in Cores 3 and 5, and mottling
in Cores 5 and 6. Pebbles were recorded only from Core
6, Section 3 and Core 6, Section 4. Drilling deformation
is generally moderate, but is intense in Core 1 and
through much of Core 6.

Subunit B consists of an interstratified mixture of the
overlying ‘“‘glacial” muds and underlying siliceous
oozes, individual layers ranging from 0.2 to 2 meters in
thickness. Primary sedimentary components are as
described in Subunit A and Unit 2, but locally there
appears to have been almost complete mixing between
the two. Pebbles are present in Sections 8-2, 8-3, and 8-
5; the largest, of granitic composition (2 cm in
diameter), is reported from Sample 8-5, 20. Drilling
deformation is moderate to intense throughout.

The top of the virtually continuous sequence of
diatom ooze comprising Unit 2 is taken as Sample 9,
CC. However, as this was the only sample recovered
from Core 9, the boundary between Units | and 2 has
been arbitrarily placed midway between Cores 8 and 9,
CC, at 79 meters.

Unit 2

Unit 2 consists essentially of a greenish-gray to pale
green diatom ooze composed principally of diatoms
(55%-80%), with subordinate quantities of radiolarians
(5%-10%), sponge spicules (5%-10%), and clay minerals
(15%-20%), together with trace quantities to a few per-
cent of detrital components including mica, quartz, and
opaque grains. The variations in composition appear to
be random, although in Core 10, Section | and Core 11,
Section | the composition is locally a diatomaceous
mud with up to 75% clay minerals, and a complemen-
tary drop in biogenic components. Calcium carbonate
content is less than 3%. Drilling deformation is intense
in all cores except in Core |1, but otherwise no
sedimentary structures are apparent. Hydrogen sulfide
gas was recorded from all sections of Core 10.

Interpretations

General comments concerning the nature and time of
formation of the diapir are given in the Site 340 Report,
and a more detailed comparison of the Tertiary
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TABLE 8
Lithologic Summary, Sites 339 and 340
Subbottom  Thickness
Unit Lithology Depth (m) (m) Age
Site 339
1A Soft sandy calcareous 0-57 57 Pleistocene
mud with pebbles
1B Interstratified sandy mud 57-~79 ~22 Plio-
with pebbles, and Pleistocene
diatom ooze
2 Diatom ooze and ~79->108 >29 Early to mid-
diatomaceous mud
Site 340
1 Moderate brown to olive- 0-10 10 Pleistocene
gray sandy mud, with
some pebbles
2 Virtually homogeneous 10->104.5 >94.5 Mixed middle

yellow-green diatom ooze

and late Eocene

sediments at the two sites is discussed in Caston (this
volume). The Oligocene oozes represented by Unit 2
need not, of course, be typical of the complete
Oligocene succession within the Vgring basin, neither
are they likely to represent a conformable sequence.
They may nevertheless be taken as representative of the
composition of the oozes deposited during the early to
mid-Oligocene. This indicates that pelagic sedimenta-
tion was probably dominant within the basin during
this time, with a moderate terrigenous contribution (up
to 30%), which is considerably higher than the very low
terrigenous proportion (maximum 15%) recorded in the
Eocene oozes at Site 340.

LITHOLOGY, SITE 340

Site 340 was the second of two sites drilled on a
diapiric-like structure standing ~ 150 meters above the
surrounding sea floor. This particular site drilled into

SITE 339

Lat: 67°12.65'N

Long. 06°17.05'E

WATER DEPTH: 1262 meters

SITE 340
LAT: 67°12.47'N
LONG: 06°18.38'E
WATER DEPTH:

the side of the diapir some 30 meters below the summit.
It was successful in avoiding the thickness of
Pleistocene encountered in the previous hole (339), and
passed immediately into sediments of Eocene age,
which are the oldest recovered from the Vgring Plateau
basin. The sediments penetrated can be lithologically
subdivided into two units, which are summarized in
Figure 12 and Table 8.

Unit Descriptions

Unit 1

Unit 1 consists of approximately 10 meters of uncon-
solidated very soft sandy mud. The uppermost sedi-
ments are coarse grained, with from 15% to 20% sand,
which rapidly drops to 3%-5% at the base of Core 1.
Pebbles, with a maximum diameter of 2 cm, and pre-
sumably ice rafted, are reported from Core 1, Section 2
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Figure 12. Lithologic column and seismic profile, Sites 339 and 340.
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and Core 1, Section 5. With the exception of color
banding from Core 1, Section 3 to Core 1, Section 3,
which is commonly 10 cm thick and perhaps represents
depositional layering, no sedimentary structures are
visible. Coring deformation throughout the unit is
moderate, except for considerable flowage up the core
barrel in Core 1, Section 1 and Core 1, Section 2.

Smear slides indicate that the mud is composed prin-
cipally of clay minerals (45%-78%), quartz and feldspar
(up to 27%), authigenic carbonate (5%-10%), and nan-
noplankton (5%-10%), with subordinate quantities of
heavy minerals (1%-3%), opaque grains (2%-5%), and
diatoms (2%-5%), together with traces of volcanic glass,
glauconite, and sponge spicules.

Isolated patches of Eocene diatom ooze are present
from Samples 1-5, 90 cm to 1-5, 110 cm; at 1-5, 150 cm,
and 1, CC. The lower contact of Unit 1 is gradational,
from Samples 2-1, 30 ¢cm to 2-1, 70 cm, although this is
possibly a result of drilling deformation.

Unit 2

Unit 2 consists of dusky yellow-green, firm but un-
consolidated, diatom ooze of mixed middle and late
Eocene age. It is commonly mottled, and, although
deformation (which may or may not be wholly at-
tributable to drilling) is moderate to intense through-
out, color banding, from yellow-green to light olive-
gray and presumably of original depositional origin, is
locally preserved. Some thin (<5 cm) greenish-black
volcanic ash streaks were recorded in Sections 3-2, 4-3,
and 8-5, some clay balls in Core 2, Section 2. The
presence of pyrite was noted in Cores 10 and 11. A 1-
cm-diameter pebble was found within the ooze at Sam-
ple 9-3, 24 cm.

The ooze is composed dominantly of diatoms (65%-
90%), with some radiolarians (5%-20%) and sponge
spicules (3%-10%). Up to 15% of the clay is locally pres-
ent in samples from Cores 4 to 7 and in Core 10. X-ray
diffraction results show that this clay, together with the
small quantities recorded in other cores, consists main-
ly of montmorillonite. Volcanic glass is present
throughout the ooze, ranging in amount from a “back-
ground” of from 1% to 5% in the majority of samples to
75%-95% in the ash streaks. The bulk of the ash consists
of clear, well-formed glass shards, may of which have a
fluted appearance and some of which have opaque in-
clusions. A minority are pale brown in color. Only oc-
casional quartz grains have been recorded. The deposit
is thus almost wholly of pelagic origin, with a very low
proportion of terrigenous components.

Interpretations

The glacial-marine sediments of Unit 1 are extremely
thin in comparison with those penetrated at Sites 339
(also on the diapir) and 341 (an undisturbed section).
This is presumably because Site 340 penetrated the side
slope of the diapir upon which either only a restricted
thickness of glacial-marine sediments was deposited, or
from which quantities of previously deposited sedi-
ments had slumped or otherwise eroded.

Because the Eocene diatom oozes were drilled within
a diapir, and are presumably not in situ, they are not
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necessarily typical of the complete Eocene succession
within the Vdring basin. Neither are they likely to
represent a continuous sequence, although preservation
of presumed original layering indicates that individual
“blocks” of ooze, retaining a certain amount of their
original structure, were carried up within the diapir
core.

There is no reason to doubt, however, that the com-
position of the diatom ooze is not representative of the
oozes as originally deposited in the Vgring Plateau
basin. This indicates that a very low proportion of
terrigenous material was being deposited in the basin in
middle and late Eocene times.

There is no evidence favoring salt tectonics in the
diapir formation. The sedimentary evidence indicates
that the Eocene oozes represent the diapiric material,
and that they underwent upward vertical movement
through the overlying sedimentary section, presumably
as a result of plastic(?) flow due to changes in sediment
physical properties (i.e., water content and overburden
pressures). The oozes of Oligocene (Site 339) and
Miocene age (Site 341—within the “‘glacial” section),
which also appear to be in anomalous stratigraphic
positions, may have been carried passively up by the
upward movement of the Eocene age material, or may
have themselves contributed to the development and
growth of the diapir.

The most obvious question raised by these two short
holes (339 and 340) drilled in the diapir field is why Site
339 passed through “‘glacial” muds into Oligocene
oozes, whereas at Site 340, only 600 meters away to the
southwest, oozes of Eocene age immediately underlie a
thin “glacial” cover. A possible explanation, supported
by profiler evidence (Figure 5), is that Site 340 was
located more centrally in the diapir field, thus
penetrating the older Eocene oozes which form the core
of the feature, whereas the younger Oligocene sedi-
ments are perhaps present as an encircling arc or rim
surrounding the Eocene core.

The diapirs appear to be located immediately above a
structural high in the (?)pre-Tertiary, and it is suggested
that this feature may have been responsible for some
tectonic deformation within the overlying strata. This
deformation may have provided zones of weakness
along which the diapir could develop. Date of the pres-
ent diapir formation is not known. However, on the
basis of displaced Miocene oozes within the “glacial”
sediments at Site 341 it is suggested that the diapiric
movements commenced in post-Miocene times. That
movement may have continued through the Pleistocene
is implied by the presence of this allochthonous
Miocene material within the Pleistocene at Site 341.

A certain amount of post-Pleistocene movement may
also have occurred. Talwani and Eldholm (1972) il-
lustrate a profiler record across the diapir field which
suggests that the diapir core material is exposed or vir-
tually exposed at the surface of the sea bed at the crest
of at least one diapir. This was confirmed by Bjgrklund
and Kellogg (1972) who cored one diapir, and recorded
only 160 cm of post-Eocene sandy mud overlying
Eocene ooze. Virtual absence of Pleistocene and/or
Holocene deposits can be explained by nondeposition,
deposition, and subsequent erosion, or by post-



Pleistocene upward movement of the diapir punching
through the remaining Pleistocene cover. Nondeposi-
tion is difficult to explain unless relatively strong
currents are present, and if the Pleistocene was
deposited and later eroded, it poses the question as to
why the soft Eocene oozes were also not eroded. Post-
Pleistocene movement of the diapir is, therefore, the
most satisfactory explanation for these observations.

LITHOLOGY, SITE 341

Site 341 was planned as a stratigraphic test within the
deep sedimentary basin lying to the east of the Vgring
Plateau Escarpment. The site is located 17 km
northwest of the diapir field, at a point where reflectors
were apparent on the airgun profile to a depth of 1.1 sec
below sea bed (Figure 13). Three principal sedimentary
units have been recognized (Table 9). Because the mid-
dle part of the hole from Cores 13 to 27 was not con-
tinuously cored, determination of some unit boundaries
is approximate.

SITE 341

LAT: 67°20.70'N

LONG: 06°06.64'E

WATER DEPTH: 1439.0 meters

SITES 338-343

Unit Descriptions

Unit 1

Because of the presence of a block of allochthonous
siliceous ooze within this unit, it is convenient to divide
the sediments into three subunits.

Subunit 1A (Table 9) consists of mud and calcareous
mud, initially dark yellowish-brown on the sea bed and
in Core 1, Section 1, passing down through moderate
brown to olive-gray in Core I, Section 2. From 25% to
35% authigenic carbonate and calcareous nan-
noplankton are typically present in a majority of
samples throughout the subunit, with over 90% in nan-
nofossil ooze layers in Samples 1-5, 150 cm, and 3, CC.
Although dominantly olive-gray, considerable color
banding is present within the less sandy Cores | and 4,
with layers of from 15 to 40 cm in thickness. In general,
proportion of sand is less than 10%. Pebbles are record-
ed in Cores 1 to 3, with maximum diameters of 2 cm, in-
cluding one of Cretaceous chalk in Sample 1-6, 70 cm.
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Figure 13. Lithologic column and seismic profile, Site 341.
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TABLE 9
Lithologic Summary, Site 341
Subbottom Thickness

Unit Lithology Depth (m) (m) Age

1A Dark yellowish-brown to olive- 0-38 38 Pleistocene,
gray mud and calcareous mud mixed with
with pebbles Oligocene,

1B Dusky yellow-green pelagic 38-63 25 Mi'ocene and
siliceous ooze Pliocene

1C Structureless dark gray 63-~232 ~169 Plio-Pleistocene
calcareous mud with pebbles

2 Olive-gray to dark greenish- ~232-~328 ~96 Plio-Pleistocene
gray layered mud, sandy mud
and calcareous ooze, with
pebbles

3A Thinly stratified dark ~328-352.3 ~24.3 Middle Miocene to
greenish-gray to dusky yellow- Plio-Pleistocene
green mud and muddy ooze

3B Massive brownish-gray to 352.3-398.8 46.5 Middle
dark greenish-gray calcareous Miocene
diatomite and calcareous
diatomaceous mudstone

3C Massive dark greenish-gray 398.8->456 >57.2 Middle
(above Core 31-3) to olive- Miocene

black diatomaceous mudstone

Drilling deformation is intense throughout the greater
part of the subunit.

Subunit 1B consists of diatom, siliceous, and
calcareous siliceous oozes of from Oligocene to
Pliocene age, which have well-defined layers (5 to 60 cm
thick), presumably representing original stratification.
Composition includes diatoms (20%-50%), Radiolaria
(5%-20%), sponge spicules (10%-30%), clay minerals
(0%-20%), and quartz/feldspar (1%-12%). Up to 5% of
the quartz grains are sand sized. Dominant color of the
ooze is dusky yellow-green with shades of green and
gray in the layers. The base of the subunit appears to be
gradational in Core 7, Section 1 to Core 7, Section 3,
with increasing downward proportions of clay,
although greenish colors continue to Sample 7-4, 120
cm. The basal boundary has been somewhat arbitrarily
established at Sample 7-4, 120 cm, the top of a thick
dark gray mud sequence.

Subunit 1C, below the oozes, consists of an almost
structureless sequence of dark gray calcareous mud,
which lightens very slightly below Core 13. Mud con-
tent includes from 30% to 65%, typically from 45% to
35% clay, 10% to 35% quartz and feldspar, and a total
of less than 5% for glauconite, heavy minerals, and
opaque grains. Calcium carbonate is present in every
sample up to 30%, composed of authigenic carbonate
and calcareous nannofossils normally in proportions of
2:1. Sand content is usually below 15%, except for a
local maxima of 20% in a calcareous sandy mud at
Sample 8-5, 70 cm. Many sand-size grains consist of
particles, up to | mm in diameter, of a heavy mineral
rich quartz sandstone with a distinctive brown matrix;
these are also present, to a lesser extent, in Subunit 1A.
In Cores 12 and 13, small proportions (less than 10%)
of biogenic siliceous components are reported.

Pebbles are present scattered throughout the subunit,
including mica schists in Sections 9-3, 9-4, 10-5, and 10-
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6, and granite (4 cm diameter) in Core 11, Section 4.
Drilling deformation is generally moderate to intense.

The base of the subunit has been placed midway
between the base of Core 19(at 228 meters) and the top
of Core 20 (237.5 m), which is the uppermost core of a
distinctively different lithology.

Unit 2

This unit is distinguished from Subunit 1C by the
prominent olive-gray to dark greenish-gray banding,
corresponding to interbeds of mud, sandy mud,
calcareous mud, and calcareous ooze. Color bands
range in thickness from 1 to 5 cm in Cores 20 and 21, to
5to 65 cm in Core 24. Colors commonly grade upwards
within individual beds from dark gray to olive-gray.
This is especially apparent in a 70-cm-thick turbidite
sequence in Core 21, which includes graded beds (1-2
c¢m) with basal fine sand and even small pebbles (<5
mm diameter). There are few other sedimentary struc-
tures, apart from a zone of mud rip-ups in Core 21, Sec-
tion 5.

The muds are generally similar in composition to
those of Subunit 1C, but beds of calcareous ooze and
marly calcareous ooze in Cores 20, 21, and 23 contain
up to 95% calcium carbonate. Up to 5% lithic fragments
are present in samples from Cores 23 and 24 and in-
clude recognizable chert and shale.

Pebbles are present throughout the unit, with a max-
imum diameter of 4 cm, and include quartz, quartzite,
and possibly basalt. A distorted ash bed is present in
Sample 20-3, 125 cm, and pyrite is present as worm-like
burrow infill (5§ mm X | mm), in Core 23, Section 4,
and as nodules up to | cm in diameter in Core 24, The
mud is very stiff, becoming mudstone by Core 23, and
is locally fissile. Drilling deformation is slight. The base
of the unit has been placed midway between Sample 24,
CC (323 m) and the top of Core 25 (332.5 m), which are



muddy siliceous oozes, although still of Plio-Pleisto-
cene age.

Unit 3

Unit 3 consists of a relatively structureless sequence
of diatomaceous mudstones, muddy diatomites,
calcareous diatomites, and calcareous diatomaceous
mudstones. The different sediment types result from
variation in the relative proportions of the terrigenous,
siliceous biogenic, and calcareous biogenic com-
ponents.

Figure 14 is a graphical presentation of this variation
throughout the unit, based upon smear-slide data.
However, the accuracy of the diagram is directly related
to the spacing of the samples, and, particularly where
there are no cores, the sediment composition shown is
merely an interpolation between two adjacent samples.
Good core recovery means that the picture shown is
fairly accurate from Cores 28 through 34, but is less
reliable in the upper part of the unit. The diagram
suggests a subdivision into three subunits.

Subunit 3A consists only of Core 25, and the upper-
most 80 cm or so of Core 26. It appears to consist of
sediments gradational in composition between those of
Unit 2 and Subunit 3B, the dominant lithology being
very thinly stratified dark greenish-gray to dusky
yellow-green mud. It includes quantities of siliceous
biogenic material increasing downunit from 4% in Core
25, Section 2 to nearly 20% at Sample 25, CC. Up to
15% glauconite is locally present in Core 25. The muds
are faintly mottled and bioturbated with recognizable
Zoophycos. Drilling deformation is slight.

Subunit B extends from Samples 26-1, 50 cm to Core
28-6, 150 c¢m and is dominantly a calcareous
diatomite/calcareous diatomaceous mudstone, with
subordinate quantities of diatomaceous mud, muddy
diatomite, chalk, and siliceous chalk, The oozes are
massive, with gradational color contacts between
dominantly brownish-gray, olive-gray, and dark green-
ish-gray layers, presumably representing gradational
compositional boundaries. Figure 14 shows that the
subunit is characterized by a fairly low terrigenous con-
tent (generally less than 40% including both clay and
other minerals), typically 20%-30% carbonate, and
40%-50% biogenic siliceous material. The carbonate is
dominantly calcareous nannofossils with less than 10%
authigenic carbonate, whereas the siliceous ooze con-
sists primarily of diatoms (15%-45%), Radiolaria (3%-
5%), and sponge spicules (7%-20%). A distinct nanno-
plankton chalk bed is present in Core 26, Section 2, and
there is an increase in the proportion of clay minerals
and terrigenous components in Core 28.

Bioturbation is ubiquitous, with abundant Zoo-
phycos and Helminthoida burrows. Because of the lithi-
fied or partially lithified nature of the sediment, drilling
deformation is only slight, and some synsedimentary
faults are recognizable in the oozes of Core 26, Section
1.

Subunit 3C is present from the base of Core 28 to
Sample 34, CC, and consists of massive, lithified, un-
deformed diatomaceous mudstone with a fairly con-
stant composition, except for a single 40-cm-thick band
of calcareous diatomite in Core 29, Section 2.

SITES 338-343

The proportion of clay and other terrigenous com-
ponents increases through Core 29 to remain at 50%-
60% for the remainder of the subunit. Composition of
the clays, as shown by X-ray diffraction, varies little,
with 25%-39% illite, 25%-44% montmorillonite, 15%-
20% kaolinite, and 13%-18% chlorite. The siliceous
ooze component consists principally of diatoms, and
also remains constant at 30%-35%; thus the principal
variable is the proportion of calcareous nannofossils,
which reaches a high of 36% in the calcareous diatomite
layer, but which then varies from 1% to 10% through
Cores 30 to 33, dropping ultimately to zero at the base
of Core 34. Extensive bioturbation is present
throughout, with recognizable Chondrites, Zoophycos,
and Helminthoida burrows in Core 33. Colors from
Cores 29 to 31, Section 2 are predominantly dark
greenish-gray to grayish-olive, but below Core 31, Sec-
tion 3 brown coloration, including olive-black,
brownish-black, and brownish-gray, is dominant. This
is attributed to oil staining. Weight percent of organic
carbon (as determined by DSDP and Phillips
Petroleum) remains below 1% throughout the greater
part of Site 341, but rises above that figure in Cores 30-
34 inclusive, with a maximum of 2.41% in Core 32, Sec-
tion 5.

Interpretations

This site has by far the greatest thickness (~328 m) of
“glacial” sediments recorded on the Vgring Plateau,
contrasting with approximately 61 and 86 meters,
respectively, at Sites 338 and 342. Although the base
was not reached, and dates are at present imprecise, the
thickness of middle Miocene oozes present in the lower
part of Site 341 (>128 m) is at least two to three times
the thickness of those sediments of equivalent age at
Site 338, This implies: (1) that the pre-Miocene (and
probably pre-Tertiary) configuration of the present
plateau originally consisted of a linear deep-water basin
lying to shoreward of, and bounded to the northwest
by, a major positive relief feature forming the Vgring
Plateau Escarpment, and that the history of the area
has been the gradual infilling of this basin throughout
the Tertiary, or (2) that the Escarpment represents a
fault that has been active throughout the Tertiary, per-
mitting the basin to subside at a greater rate than the
crust to the northwest.

Evidence from seismic records suggests that the latter
mechanism has operated, although this does not dis-
count the possibility of an original difference in relief
(see Caston this volume).

The *“raft” of allochthonous Oligocene to Pliocene
ooze found within the *‘glacial™ sediments (Subunit 1B)
is approximately 31 meters thick. It is possible that this
may represent a large glacial “erratic” carried into posi-
tion by ice rafting. However, as this is a pelagic,
presumably deep-water ooze, it is difficult to envisage it
in a situation where it could have been exposed to ice
activity, even at periods of lower sea level, unless tec-
tonically lifted to some shallow water area. The loca-
tion of Site 341, only 17 km away from the diapir zone,
however, suggests an alternative mechanism, which at-
tributes the presence of the ooze to upward movement
within the diapir during the Pleistocene, and subse-

173



SITES 338-343

LITHOLOGIC SUMMARY, SITE 341

o Percentage composition
2 of samples
0 ZP &IO 6|0 80 100

Sample
position

LEGEND

E3 Clay minerals

Other terrigenous components
including glauconite

Volcanic glass

»|PLI0.-PLEIST.

Pelagic siliceous components

E3 Pelagic calcareous components

Uncored interval

- Core not recovered

28 ——Core number
- Core recovered

Depth below sea floor (m)

MIDDLE MIQCENE

435-

440

445—

450—1

455~ Y

T.D. = 456 m
Figure 14. Lithologic summary, Site 341. Relative proportions of terrigenous, pelagic siliceous,

and pelagic calcareous components through the middle Miocene section (based on smear-slide
estimates).
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quent downslope movement to its present position.
This, fairly considerable, amount of displacement could
perhaps indicate the period of maximum diapiric activi-
ty.

LITHOLOGY, SITE 342

Site 342 was drilled about 46 km to the northwest of
Site 338 in the same water depth, but at a point where
the underlying basement was at a shallower depth
below sea bed. From the airgun profile (Figure 7) it was
apparent that the lowermost layers penetrated by Site
338 appeared to thin out against this basement “high,”
and were nonexistent on top. This was confirmed by
Site 342 which passed from “glacial” muds through
siliceous oozes of early Miocene age and into basaltic
basement at 153.2 meters.

Two principal sedimentary units have been recog-
nized, the second of which has been divided into three
subunits. Since only the lowest 30 meters of sediment
were continuously cored, determination of the true
thicknesses of subunits 2A and 2B must necessarily be
approximate (Table 10, Figure 15).

SITES 338-343

Unit Descriptions

Unit 1

Only two full cores were cut in this unit, thus the
lithology described may not be fully representative of
the sediments penetrated. The uppermost 80 cm of
Core 3 consists of clay with pebbles and has thus been
included within Unit 1, the boundary with Unit 2 being
drawn at a depth of 85.8 meters, the top of the underly-
ing dominantly siliceous ooze and muddy siliceous ooze
sequence.

Unit 1 consists of olive-gray to brownish-gray, local-
ly calcareous, terrigenous mud and sandy mud with
pebbles throughout. Pebbles, up to 3 cm in diameter
were observed in Sections 1-6, 2-3, and 3-1. Although
drilling deformation is moderate to intense, an ap-
parent original stratification is preserved through much
of the unit, and this includes very thin color banding or
laminae in Core 2, Section 3 and Core 2, Section 4, with
individual beds averaging about 10 cm in thickness.
Two graded beds are present in Core 1, Section 4 and
Core 1, Section 6, the latter being 50 cm thick and con-
sisting of brownish-gray sandy mud at the base, grading

TABLE 10
Lithologic Summary, Site 342
Subbottom Thickness
Unit Lithology Depth (m) (m) Age
1 Olive-gray to brownish- 0-85.8 85.8 Early Miocene
gray locally calcareous to Pleistocene
pebbly mud and sandy mud
2A Interstratified mud and 85.8-~92.5 ~6.7 Early Miocene
sponge spicule mud with
some nannoplankton ooze
2B Grayish-olive diatom ocoze = ~92.5-141 ~48.5 Early Miocene

2C Diatomaceous mud, becom-
ing sandy glauconitic mud
immediately above basalt

141-153.2 12.2

Early Miocene
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Figure 15. Lithologic column and seismic profile, Site 342.
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upward to pale olive clay through laminations of in-
termediate colors. A thin streak of nannoplankton ooze
is present in Core 1, Section 6, and calcite fragments
and/or authigenic carbonate are present in many smear
slides.

Unit 2

Unit 2 consists essentially of a siliceous coze which
becomes increasingly muddy and impure both towards
the base (Core 6), and towards the top (Core 3), thus
forming the basis for a threefold subdivision.

Subunit 2A (Table 10) appears to be little more than
a few meters thick, the approximate Subunit 2A/2B
boundary being drawn at 92.5 meters, midway between
the base of Core 3, Section 4 and Sample 3, CC.
However, it is possible that the true boundary lies
somewhere in the uncored interval between Cores 3 and
4. The subunit consists of interstratified olive-gray and
brownish-gray terrigenous mud, and lighter colored
sponge spicule mud, with streaks of nannoplankton
ooze in Samples 3-3, 80 ¢cm and 3-3, 115 c¢cm, and a
volcanic ash layer, with abundant pyrite, at Sample 3-3,
38 cm. It appears to represent a gradational zone
between the overlying “glacial” muds of Unit 1, and the
underlying biogenic oozes of Subunit 2B. Although
deformation is moderate to intense, stratification is
recognizable, and there is a progressive increase in the
proportion of biogenic material down the core, with a
corresponding decrease in clay content. The siliceous
material consists mainly of sponge spicules (7%-10%)
with subordinate quantities of diatoms (2%-5%) and
Radiolaria (1%-2%). No sedimentary structures were
recorded.

Subunit 2B consists almost entirely of grayish-olive
diatom ooze of early Miocene age. However there is a
28.5-meter coring gap between Cores 3 and 4. Thus, the
composition of only the lower 18 meters or so is known.
The base of the subunit at 141 meters has been selected
midway between two samples, the lower (at Sample 5,
CC) marking the top of the more terrigenous basal sedi-
ment identified as Subunit 2C. (See Caston, this
volume.)

The diatom ooze consists largely of diatoms (52%-
82%) with subordinate quantities of other biogenic
siliceous debris including Radiolaria (5%-10%), sponge
spicules (7%-18%), and up to 4% of silicoflagellates,
together with a “background™ of from trace amounts
to a few percent of volcanic glass, quartz grains, heavy
minerals, and opaque grains. In two samples, a clay
mineral content of 10% and 20%, respectively, was
recorded, and a narrow zone of ashy diatom ooze, with
20% volcanic glass shards, was noted in Sample 4-1, 90
cm. Drilling deformation is intense throughout, and
apart from a certain amount of color layering, little
original structure is recognizable.

Subunit 2C comprises the basal 12.2 meters of the
section, and represents the more terrigenous deposits
immediately overlying basaltic basement, the propor-
tion of nonbiogenic components increasing steadily
downwards to a maximum of 86% in Sample 6, CC, at
which point the sediment is a sandy glauconitic mud.
The composition and relative proportions of the pelagic
ooze remains much as in the preceding subunit, while
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the terrigenous material consists primarily of an in-
crease in clay-size particles (to a maximum of 60%), two
layers with volcanic glass content exceeding 20%, and,
in the basal Sample 6, CC maxima both of opaque
grains (20%) and glauconite (10%). Quartz and
feldspar, on the other hand, decrease from 2% to 3% in
Cores 5 and 6, Section | to only trace amounts in the
lower sections of Core 6. Drilling deformation is again
intense, and little original structure remains except for
some mottling, including balls or clasts consisting of
pyrite-coated volcanic ash, in Core 6, Section 2 and
Core 6, Section 3.

LITHOLOGY, SITE 343

Site 343 was drilled in deep water (3131 m) at the
base of the Vgring Plateau slope on the edge of the
Lofoten Basin at a point where a rather irregular base-
ment ‘“‘high” was clearly identifiable on the profiler
record at a depth of 0.3 sec (Figure 9). Only **glacial”
and Eocene age sediments were recovered, although, as
the hole was not continuously cored above 193 meters,
it is possible that preglacial sediments might have been
present between Cores 4 and 5. The sediments are
divisible into five units (See Table 11 Figure 16).

Unit Descriptions

Unit 1

Cores | through 4 consist of dark yellowish-brown to
dark greenish-gray terrigenous mud and sandy mud,
locally calcareous, with thin streaks of fine to very fine
sand or silt. Below Core 2, Section 3 are a number of
horizons of muddy biogenic ooze, principally nanno-
plankton ooze, although a narrow band of radiolarian
diatom ooze is reported from Sample 35, 80 cm, and
these increase in number with depth. Great variations
in composition are recorded, with sand percentages
varying from 3% to 65%, and nannoplankton up to
70%. A patch of volcanic ash is noted in Core |, CC. X-
ray diffraction analyses show that illite is the dominant
mineral in Core 2 with percentages of 40% and 50% in
two samples, whereas montmorillonite is the most ob-
vious clay component (74%) in the radiolarian-diatom
ooze in Sample 3-5, 81 cm, and kaolinite/chlorite (56%)
in the marly nannofossil ooze in Sample 4-3, 19 cm.

Pebbles are present throughout the unit, but are par-
ticularly abundant in Cores | and 4. Rock types
represented include igneous ( ? basalt) and meta-
morphics (up to 3.5 cm), although the majority are
generally less than 0.5 cm in diameter.

Muds are structureless and massive in Core I,
becoming thinly stratified in Cores 2 and 3 and clearly
layered in Core 4, with interbeds of terrigenous and
transitional biogenic sediments. Core 4 is also clearly
bioturbated with Chondrites and Helminthoida
burrows. The sediment is generally very soft with in-
tense deformation. Because of coring gaps, the Unit 1-2
boundary has been arbitrarily placed at the midpoint
between Cores 4 and 5.

Unit 2

Unit 2 is identified in Cores 5 and 6 only, and little is
known about the latter because of poor recovery (less



TABLE 11
Lithologic Summary, Site 343

Subbottom Thickness

Unit Lithology Depth (m) (m) Age
1 Dark yellowish-brown to 0-~126.5 ~126.5 Plio-Pleistocene
dark greenish-gray mud, to Pleistocene
locally calcareous, with
pebbles
2 Dusky yellow-green muddy ~126.5-202.5 ~76.0 Middle Eocene
diatom ooze with volcanic
ash lavers
3A Olive-black to dark 202.5-250 47.5 Early Eocene
greenish-gray thinly-
stratified mud
3B Turbidite sequence com- 250-253 3 Early Eocene
posed of mud and
glauconite mud
4 Olive-gray mud and sandy  ~261.2-283 ~21.8 Early Eocene
mud, locally calcareous
and glauconitic
v
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Figure 16. Lithologic column and seismic profile, Site 343.

than 0.7 m). It is distinguished from the overlying
*glacial” sediments both by an absence of pebbles and
a predominance of biogenic ooze.

The uppermost 70 cm, down to Sample 5-2, 42 cm, is
composed of mud, but below the dominant sediment is
a muddy diatom ooze with diatoms (40%-60%),
Radiolaria (5%-15%), sponge spicules (5%-10%),
volcanic ash (0%-10%), clay minerals (10%-25%), and
other terrigenous components (5%-20%). Considerable
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diversity is apparent in the sediment types noted, with
several thin layers (maximum thickness 20 c¢cm) of
volcanic ash or diatomaceous muddy ash in Core 3,
Section 4 and Core 5, Section 6, a thin streak of nan-
nofossil ooze in Sample 5-4, 148 cm, and narrow bands
of sandy mud or muddy silt in Samples 5-2, 115 cm and
5-4, 147 cm. The nannofossils are almost wholly altered
to authigenic carbonate. A single X-ray diffraction
analyses at Sample 5-2, 74 cm indicated that mont-
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morillonite was again the dominant clay mineral (63%)
within the diatomaceous oozes.

The muds in the upper two sections are variegated
and range in color from olive-gray to light olive-gray,
whereas the oozes are fairly massive and commonly
dusky yellow-green in color. Some bioturbation is pres-
ent in Core 5, Section 1 and Core 5, Section 3, with
recognizable Chondrite burrows in the latter.

The Unit 2-Unit 3 boundary is placed at the base of
Core 6 where there is a return to entirely argillaceous
sediments in the latter unit,

Unit 3

Unit 3 is subdivided into two subunits—Subunit A
consisting of bedded muds down to Sample 11, CC (250
m), and Subunit B, which consists of a detailed tur-
bidite sequence immediately overlying basalt.

Subunit 3A (Table 11) consists of olive-black to dark
greenish-gray mud and rare sandy mud. This is thinly
stratified, especially in Cores 10 and 11, where colors
are variegated. The greater part of the mud consists of
clay minerals; X-ray diffraction analyses suggest that il-
lite is the dominant mineral (43%-56%), and that kao-
linite/chlorite generally increases down the unit (from
12% at Core 8, Section | to 38% at Core 11, Section 2)
at the expense of montmorillonite (down from a max-
imum of 58% at Core 7, Section | to 16%), but these
generalizations are based upon only a few
measurements. Other terrigenous components make up
from 18% to 47%, including a maximum of 25%
quartz/feldspar in one silty horizon, and up to 40%
opaques (possibly volcanic lapillae) elsewhere. Volcanic
glass, which is commonly (?) devitrified, is typically
present from trace amounts to 5%, but locally reaches
80% to 100% in ash layers common in Cores 7 and 11.
Biogenic content is low, less than 7%, except in an
altered nannofossil ooze streak in Sample 7-1, 32 cm,
but fecal pellets and mud *“*blebs™ are recorded from the
mud in a number of smear slides. A large (5 cm in
diameter) pyrite nodule was found in Sample 8-2, 5 cm,
and more pyrite is present elsewhere in Cores 8 and 9.

Subunit 3B includes only Core 12, Section 1 and
Core 12, Section 2. Core 12, Section 2 consists of a well-
developed and lithified turbidite sequence with 11 iden-
tifiable units within a total of 120 cm. These include at
least one complete and several partial Bouma se-
quences, with well-displayed examples of basal erosion,
graded bedding, cross bedding, and parallel stratifica-
tion. Conglomerate pebbles, up to 2.5 cm in diameter,
are composed of mudstone and/or decomposed
chloritized (?) basalt. Sand and silt-size grains appear
also to be composed principally of this material, and
smear slides show that quartz/feldspar are present in
quantities of less than 5%. Glauconite is present in
significant amounts varying from 2% to 25%, the latter
present in association with (and possibly replacing) a
volcanic ash at Core 12-2, 61 cm. X-ray diffraction
results show an abrupt increase in montmorillonite to
nearly 80% at Core 12, Section 2.

Unit 4

Unit 4 has been distinguished principally on the basis
of its stratigraphic position between two basalt layers,
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although superficially it is fairly similar in composition
to the previous unit. It consists essentially of olive-gray
mud with intercalated sandy ashy mud, muddy silt,
calcareous mud, and glauconitic mud horizons. Clay
content, identified as predominantly montmorillonite
by X-ray diffraction analyses, ranges from 36% in a
muddy silt to 72%, volcanic glass from 0 to 40%, and
glauconite from 0 to 25%. Of significance are up to 30%
authigenic carbonate (locally 93% in a carbonate vein at
Sample 16-2, 30 ¢cm), some fragments of which have a
fibrous appearance suggesting possible derivation from
shell material, and a high proportion of terrigenous
components, ranging from 12% to 56%. This material
consists of quartz grains (locally up to 40%), mica,
heavy minerals, and up to 20% of opaques and some
lithic fragments. As in Unit 3, glauconite appears to be
locally replacing volcanic ash and some opaque grains.

The mud is faintly bedded in Cores 15 and 16, Sec-
tion 1, with some poorly developed graded bedding.
Bioturbation is possibly responsible for some mottling
seen in Core 15, Section 2. Core 16, Section 2 and Core
16, Section 3 are extensively brecciated and veined by
chlorite and calcite. A large porphyritic andesite pebble
is present at Sample 15-2, 140 cm. Drilling deformation
is locally intense.

Interpretations

The lowest Eocene age sediments cored, those of
Unit 4, are fairly fine grained, are poorly sorted, and
have features suggesting that they were deposited
perhaps in relatively deep water, but adjacent to a
shallow-water environment. This would explain the
significant proportion of quartz grains, mica flakes,
and other detrital components together with the
andesite pebble (rolled down a slope?) and the
authigenic carbonate, some of which looks as if it is an
alteration product after (?) molluscan shell debris. The
turbidite sequence of Subunit 3B supports the idea that
Site 343 lay at or near the base of a paleo slope during
the early Eocene. However, this unit has a consistently
finer grain size with a much lower proportion of detrital
components, perhaps implying that the primary
depositional area of the turbidite material was by this
time cut off from a direct “continental” source.

Throughout Subunit 3A time the site area continued
to receive quantities of essentially hemipelagic muds
and occasionally sandy muds, although there is no in-
dication here of sediment deposition via turbidity
currents. These sediments were succeeded in the middle
Eocene (Unit 2) by muddy siliceous oozes, suggesting
that at this time the source of terrigenous clay particles
was becoming less significant.

The evidence thus suggests that soon after the onset
of sedimentation in the early Eocene Site 343 lay at or
near the base of a paleo slope, and that the time span
represented by Units 4 through 2 saw a progressive
decrease in the amount of terrigenous sediment
deposited at the site. Coupled with evidence from Sites
338 and 342, this can best be explained in terms of con-
tinued subsidence of the margin.

An important question concerns the reason for the
considerable hiatus (middle Eocene to Plio-Pleistocene)
between the ages of the sediments seen in Units 2 and 1,



respectively. It is of course possible that sediments
younger than middle Eocene were present in the un-
cored 38-meter interval between Cores 5 and 4. Never-
theless, assuming sedimentation rates comparable
either with the Eocene at Site 343, or at least with those
seen in other holes to the west of the Vgring Plateau
Escarpment, this thickness is totally insufficient to ac-
count for the potential thickness of mid-Eocene to Plio-
cene age sediments. The hiatus may be explained by
referring to the Glomar Challenger profile from Sites
342 to 343 (Figure 1). This shows that a wedge of sedi-
ments thickening downslope and equated with the
Eocene to mid-Oligocene of Site 338 extends down the
side of the Vgring Plateau. Just before Site 343, this
wedge abruptly thins, suggesting that deposition was
inhibited, or that sediments might even have been erod-
ed, by a contour or bottom current flowing around the
base of the plateau. The extent of the lower feather-
edge of this wedge is not clear on the profiler records,
but it appears to extend as far as Site 343, in which case
it would be represented by Subunit 3B to Unit 2 in-
clusive, the single identifiable reflector marking the up-
per surface of this wedge equating with the Unit 1-Unit
2 boundary. If the current’s activity continued through-
out the Tertiary, this would explain the continued non-
deposition of sediments until the anomalous events of
the glacial period were responsible for deposition of the
uppermost 126 meters

A further interesting question posed by the results of
Site 343 concerns the relationship of the uppermost
basalt layer to overlying and underlying sediments. The
latter is of course not seen, but the contact of Unit 3B
above the basalt—the base of the turbidite layer with a
basal conglomerate of mudstone clasts—is clearly of
sedimentary origin, thus strongly suggesting that this
basalt layer at least was extrusive, and not still intruded
into an existing sedimentary sequence. This observation
has yet to be reconciled with the conclusions drawn
from a petrographic study of the igneous rocks, which
suggests that all sedimentary rocks in contact with the
basalt have been thermally metamorphosed, and that
the basalts are therefore intrusive sills.

IGNEOUS PETROGRAPHY-PETROLOGY,
SITE 338

General Description

Rocks of acoustic basement at Site 338 were pene-
trated at 401.8 meters. Four cores (42, 43, 44, 45) con-
tained 12.3 meters. The upper part of the section (Core
42, Section 2) is represented by a brownish-black brec-
cia and sandstone, with round and angular fragments
of altered weathered basalt cemented by a calcite-
chlorite-hydrogoethite matrix. It may represent the
remainder of an eluvial horizon similar to the lower
part of the reddish claystone bed recovered from Hole
336. The thickness of the breccia at Site 338 is about 1
meter. The upper part of eluvial horizon probably was
eroded, and then redeposited as a sediment series.

Petrography

The igneous rocks are represented by homogeneous,
nearly holocrystalline basalt with diabasic, subophitic,
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microintersertal, and rare pilotaxitic texture, medium
and fine crystalline. The framework consists of twinned
plagioclase laths (0.1-0.5 mm long). Small euhedral
olivine phenocrysts are pseudomorphic and replaced by
chlorite, iddingsite, and goethite. The high olivine con-
tent (up to 20%) allows the classification of an olivine
basalt (Samples 42-2, 144-147 cm and 44-3, 48-51 cm).
It is interesting that olivine basalt is usually enriched by
a glassy matrix (up to 20%). There are the intratelluric
phenocrysts and glomeroporphyritic plagioclase
clusters (An 62-69 [5%-12%]), from 0.5 X 1.0 to 3 X 4
mm. There are also euhedral clinopyroxene pheno-
crysts (2%-3%) 0.2-0.5 mm long.

The section contains two beds of basalt enriched in
amygdules (10%-12%), 1-10 mm diameter. They are
found in Samples 43-4, 115-133 cm and 44-2, 75-83 cm.
The amygdules are round to ellipsoidal, and filled by
white calcite, gray-green smectite. There are rare ir-
regular cavities (from 10 X 20 to 20 X 60 mm), filled by
gray-green smectite and chlorite (?).

The basalt is highly altered. Chloritization, calcifica-
tion and albitization (?) are observed throughout.
Olivine is completely replaced by chlorite, iddingsite,
and goethite. Plagioclase is partially replaced by smec-
tite, calcite, and zeolite. Around the plagioclase grains
there is thin rim of newly formed albite (?). Clinopyrox-
ene, in a few places, is replaced by leucoxene (?).

There are numerous veins of smectite and calcite (0.1
to 5 em thick) with rare pyrite also observed. Slicken-
sides and mylonitization have broken the basalt.

Summary

The basalt of Site 338 is nearly holocrystalline
without (or with small number) a glassy matrix, con-
tains alterations products, and possibly represents a
dike or sill.

IGNEOUS PETROGRAPHY-PETROLOGY,
SITE 342

General Description

Cores 7 and 8 from Hole 342 contained 11.5 meters
of basalt. In the upper portion of Core 7, Section 1, drill
pebbles of altered, weathered (?), and mylonitized
basalt were found. Below this, there is nearly 1 meter of
medium light gray to medium light dark gray basalt,
with traces of oxidation. Still lower, the color of basalt
gradually changes to medium dark and grayish-black.

Rare fissures and veins intersect the basalt. On the
walls of the fissures, dark green chlorite is present.
Veins (1-5 mm thick) are filled by white calcite, green
and dark-green chlorite, and rare pyrite. In a few cores
(Sections 7-3, 8-4), the fissures and veins contain small
needle-shaped crystals, which are probably zeolite (near
isotropic, N<«1.572).

There are cavities, vesicles, and amygdules. The walls
of the cavities and vesicles contain green chlorite, white
calcite, and sometimes calcite crystals. The amygdules
are often filled by dark green chlorite, and rarely by
calcite.

The basalt contains irregular disseminations of
copper (0.05-1.0 mm). The cupreous basalt is very
similar to the basalt in which copper is not present.
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Probably the copper represents ““xenocrysts’ taken by a
magma from depth. There are also xenoliths of
feldspathic rocks with biotite.

Petrography

The basalt of Site 342 is nearly holocrystalline, fine to
medium grained, and porphyritic. It is generally fresh
in appearance except in the upper part, and in the
narrow altered zones near fractures. The textures are
subdiabasic, intersertal, and subophitic. The frame-
work consists of twinned plagioclase laths (An 60-65,
0.5-1.0 mm long). Augite and plagioclase are present in
subophitic intergrowths. Between the augite and
plagioclase are magnetite, green chlorite, and smectite.

Phenocrysts (up to 20%) are represented by plagio-
clase, very rare olivine, and rare clinopyroxene. Plagio-
clase phenocrysts and glomeroporphyritic clusters, and
augite-plagioclase aggregates (2-4 mm) are common.

Plagioclase (An 54-58) usually is fresh, without traces
of secondary alteration. Its grains are polysynthetically
twinned. Sometimes on the periphery and in the
cleavage surfaces of the plagioclase phenocrysts there is
relic glass and finely crystallized pyroxene grains.
Clinopyroxene (augite) phenocrysts (0.2-0.5 mm) have
irregular short prismatic grains arranged separately, or
as small aggregates. Some clinopyroxene grains have a
slight violet color that indicates the alkaline type of
mineral (titanaugite) and basaltic magma.

The basalt is slightly altered. Smectite, chlorite, and
rare calcite was observed.

Summary

The basalt (diabase-basalt) of Site 342 petro-
graphically is similar to basalt recovered from Site 338,
but the magma from Site 342 has a more alkaline com-
position, confirmed by the presence of titanaugite.
Small amounts of glass and nearly holocrystalline rock
indicate a thick flow or dike (sill) character for Site 342
basalt.

IGNEOUS PETROGRAPHY-PETROLOGY,
SITE 343

General Description

Sections 12-2, 12-4, 13-1, 13-2, 14-1, 16-3 from Site
343 contain five basalt horizons. Between these
horizons (probably sills), sedimentary rocks including
limestone, claystone, and siltstone are present. The
sedimentary rocks are present in the metamorphic
aureole of the basalt sills, and have been thermally
metamorphosed. The limestone (marble) has an
aphanitic and granoblastic texture with rare, included
basalt fragments, and phosphatic micronodules. There
are also round, recrystallized remnants which probably
are algae growths.

The claystone and siltstone contain angular and
round basaltic fragments, feldspar, quartz, and sheets
of muscovite and biotite. There is evidence of slight
dolomitization. Rare pyrite concretions (5 X 4 cm)
were also observed. The sedimentary rocks are general-
ly hard, while the basalt is soft, and over a few intervals
has been converted into black clayish matrix material.
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The fresh basalt is grayish-black to dark gray and
contains white calcite veins, and amygdules filled by
dark green smectite, chlorite, pyrite, and calcite. In few
places, the rock is intersected by slickensides and
fissures, with a black, clayish chloritized mass on their
walls.

Petrography

The basalt has microporphyritic, hyaloophitic, sub-
ophitic, and subdiabasic textures. Near the contacts
with the sedimentary rocks,the basalt has a very fine
grained, and variolitic texture. In the middle parts of
the sills, the basalt is fine to medium grained, and near-
ly holocrystalline. The basalt framework consists of
altered skeletal plagioclase laths (0.2-0.5 mm). The
maximum extinction angle (L 010) from 27° (Sample
13-2, 5-8 cm) to 32° (Sample 16-3, 144-147 cm) in-
dicates the plagioclase is andesine (An 47) and
labradorite (An 56). Inside the laths is a nearly isotropic
mass, which is probably the remnants of devitrified
glass. Interstitial areas between the plagioclase laths are
filled by calcite-chlorite-smectite aggregates, and rarely
by augite. Chloritized devitrified glass also is present in
interstitial openings. Microphenocrysts and pheno-
crysts (5%-15%) are replaced by chlorite, leucoxene,
and calcite. The phenocryst form indicates that they
were formerly olivine, pyroxene, and plagioclase. Some
plagioclase phenocrysts have well-developed zonations
underlined by secondary minerals. Peripheral zone is
thin, clean, and transparent. Maximum extinction
angle of 25° (L 010) indicates andesine (An 45).
Skeletal crystals of an opaque mineral may possibly be
ilmenite. There are also magnetite and pyrite crystals.

The amygdules (0.1-2 mm) and vesicles (1-3 mm) are
regularly filled by pyrite, chlorite-smectite, and calcite.
Some places (Sample 16-3, 144-147 cm) have high con-
tent of amygdules (up to 30%). The viens (0.1-3 mm)
have a chlorite-calcite composition with later deposited
pyrite. The following stages are proposed for the origin
of secondary minerals: (1) pyrite; (2) chlorite and smec-
tite; (3) calcite; (4) pyrite.

Summary

Rocks of acoustic basement at Site 343 probably
represent basaltic sills, with slightly metamorphic
limestone, siltstone, and claystone. The basalt of Site
343 is very highly altered, with chloritization being
observed. Secondary alterations make it very difficult
to recognize the primary mineral composition. This
basalt probably contained plagioclase (30%-45%),
clinopyroxene (35%-45%), and olivine (5%-20%). It
appears to represent a type midway between typical
oceanic tholeiites, and alkalic plateau basalt. This is
supported by the low basic nature of the plagioclase.

GEOCHEMISTRY OF BASALTS (H.R AND F.-J.E)
SITES 338, 342, AND 343

The discussion concerning the geochemistry of the
basalts from the three sites on the outer part of the Vgr-
ing Plateau northwest of the Vgring Plateau Escarp-
ment is summarized in this section. It was expected that
the character of the basalts would give important
suggestions about the oceanic or continental character



of the Outer Vgring Plateau and the initial opening of
the Norwegian Sea in the early Eocene.

The degree of alteration of the basalts from Site 338
(total H20: 2.63%-3.88%; 100 FeO/FeO + Fe:0; =
58.4), and from Site 342 (total Hz20: 1.64%-3.95%:; 100
FeO/FeO + Fe:0; = 61.0) is low enough for
geochemical characterization. The highly altered
basalts from Site 343 with extensive carbonatization
and formation of smectite-minerals prevents a
thorough discussion of the analytical geochemical
results. No major differences in geochemistry were
found in the basalt sequences within each of the three
separate holes (Tables 12-15).

The normative composition of Site 338 basalts (ferric
iron calculated as TiO2 + 1.5) shows an olivine tholeiite
character of these rocks, which is not changed if iron is
fixed to 1.5% Fe20s. The basalts of Site 342 are even
quartz normative tholeiites or olivine tholeiites, de-
pending on the calculation of ferric iron.

There are, however, decisive differences concerning
the absolute element concentration (Tables 12 to 15).
Site 338 basalts have the lowermost crystallization in-
dex of all sites (FeO/MgO = 1.15), an average Al:Os
content = 16.0, which is quite normal for ocean floor
basalts, and very low contents of K:0 (0.11%), TiO:
(1.07%), and P20s (0.08%). From the element concen-
trations, a very high normative color index and nor-
mative An content fo plagioclase and a low differentia-
tion index results.

On the other hand, the basalt from Site 342 shows the
most developed iron enrichment of all sites together,
with higher alkali concentrations. We observe a very
high Kz0 (average 0.52%), TiOz (average 2.45%), P20s
(average 0.25%), and a lower CaO (average 10.26%)
contents in comparison to Site 338. A lower normative
anorthite content in the plagioclase and a rather high
differentiation index indicate a change in the overall
composition from Site 342 to Site 338.

PHYSICAL PROPERTIES, SITE 338

Bulk Density, Porosity, and Water Content

Corrected GRAPE bulk density section averages
clearly show differences in this physical property and
outline a gross stratigraphy based upon density. Four
sedimentary units are shown and average density values
displayed in Table 16.

Excellent correspondence exists between the sedi-
ment types and bulk density. Unit 1 is primarily a
highly deformed mud and sandy mud which has been
quite deformed. Units 2 and 3 are pelagic, consisting
primarily of diatom and radiolarian siliceous oozes,
with some mixing of calcareous nannofossil ooze and
show low densities and high water contents, due to ex-
cessive voids caused by the tests. Unit 3 has been con-
sidered separately as it exhibits a peculiar trend in that
a density gradient exists through several cores. Most
obvious is the interval between the nearly continuous
section occupied by Cores 22-24. Maximum density is
present at the top of Core 22, and decreases linearly to
the base of Core 24. Core deformation is not considered
responsible for this trend because (1) each plotted point
represents a smoothed average of corrected density
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values taken 1 cm apart, (2) core log descriptions show
slight deformation through this interval, (3) core defor-
mation, when present, is greatest toward the top of each
core which would result in decreased density values and
increased water contents toward the top, the reverse of
this situation, and (4) Unit 2, composed of the same
sediment types, does not exhibit these patterns. The
lowermost section of Core 24 is primarily a terrigenous
clay, and the successively higher cores are alternating
calcareous and siliceous pelagic deposits. Recrystalliza-
tion in Cores 22 and 23 may have occurred to increase
the density and decrease the porosity in this upper por-
tion.

Unit 4, composed of semi-indurated terrigenous
deposits of mudstone and sandy mudstone, shows a
sharp increase in density which remains relatively con-
stant to the basalt found in Core 42, Section 2.

Rock chip samples of indurated sediments provide
an independent estimate of bulk density, porosity, and
water content (Table 17).

Sonic Velocity

Cores 1-6 show increasing velocities to Core 3, then a
decrease through Cores 4-6, but still higher velocity
than succeeding cores. This unit reflects the high densi-
ty values seen in Figure 17. Lower, very consistent
values are seen in Cores 7-23, consisting predominantly
of calcareous and siliceous oozes.

A sharp change back to low velocity sediments oc-
curs in Core 28, Section 4, continuing to the base of
Core 35. Following this, a high velocity unit is again
seen (Cores 36-42), immediately above the basalt base-
ment. Velocities decrease from about 2.4 km/sec to less
than 2.0 km/sec immediately above the basalt. This
decrease is probably due to operational difficulties as
the lowermost sediments were composed of loosely
consolidated conglomerates and difficult to measure.

Table 18 presents mean values and standard devia-
tions of sonic velocities which characterize each group
of cores.

Shear Strength

Measurements of shear strength were limited to
Cores 1-3 in which terrigenous clays and muds were
present. Cores 1-3 showed deformation from intense to
moderate, but the clay units appeared uniform and
homogenous. Plastic flowage had taken place in many
places, yet the internal cohesion seemed little altered.

Figure 18 shows the increase in shear strength
observed in Cores | and 2. Values range from 0.045
TSF (44.65 g/cm?). These values correspond favorably
with the range of shear strengths from cores from the
same area.

Core 2 clearly shows the effect of disturbance on
shear strength. The low value was taken from a segment
of the core that was very obviously disturbed. The two
higher values were taken from undisturbed material.

Values for unconfined compression ranged between
0.25 TSF (248.04 g/cm?) to 2.5 TSF (2480.41 g/cm?),
with maximum values occurring below Core 7. Several
units of extremely high compressive strength were
observed to also be units possessing high sonic
velocities (Cores 24-26 and Core 37).
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TABLE 12
Analyses of Site 338 Basalts
432, 43-3, 43-3, 434, 434, 44-3, 45-1, 45-2,
115-118 em  53-56cm  99-102 em  54-57c¢m 100-103cm 91-94cem  127-130em 56-59 cm
RF 9809 RF 9810 RF 9811 RF 9812 RF 9813 RF 9817 RF 9818 RF 9819

SiOp 47.00 47.54 47.03 47.89 46.50 47.28 48.16 47.74
TiOy 1.09 1.10 1.01 1.10 1.02 1.10 1.10 1.09
AlnO3 16.38 16.61 15.83 16.03 16.76 15.81 15.18 15.36
Fey04 4.03 3.60 3.90 3.54 421 4.33 4.23 443
FeO 5.51 5.63 5.94 594 4.94 5.14 5.93 6.34
MnO 0.13 0.11 0.12 0.15 0.16 0.26 0.23 0.22
MgO 7.89 7.80 8.83 7.95 8.53 8.21 7.95 7.60
Ca0O 11.28 11.77 10.33 12.00 10.55 11.09 11.74 12.08
NayO 2.21 2.27 2.27 2.09 2.26 2.29 2.20 2.06
K70 0.13 0.09 0.08 0.10 0.09 0.17 0.09 0.08
H20¢61 2.94 2.94 3.88 2.90 3.23 3.30 2.83 2.63
S03 0.00 0.02 0.01 0.00 0.02 0.01 0.00 0.00
P05 0.08 0.09 0.08 0.08 0.09 0.09 0.08 0.08
Total 98.67 99.57 99.31 99.77 98.36 99.08 99.72 99.71
C.I.LP.W. Norms?
Qz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Or 0.80 0.55 0.50 0.61 0.56 1.05 0.55 049
Ab 19.57 19.90 20.16 18.28 20.14 20.27 19.25 17.99
An 35.98 36.12 34.39 35.20 37.20 33.84 32.34 3347
Di 17.78 19.15 15.20 20.80 13.92 18.62 22.14 22.65
Hy 15.45 14.26 13.04 17.28 15.76 15.29 17.78 17.04
0l 4.14 3.68 5.67 1.59 6.27 457 1.69 2.16
Mt 3.93 3.91 3.82 3.90 3.85 3.94 3.90 3.88
Il 2.17 2.16 2.01 2.16 2.04 2.19 2.16 2.14
Ap 0.20 0.22 0.20 0.20 0.23 0.22 0.20 0.20
Pr 0.00 0.04 0.02 0.00 0.04 0.02 0.00 0.00
Norm.Plag.An 64.77 64.48 63.04 65.82 64.88 65.54 62.69 65.04
Diff.Ind. 20.37 2045 20.65 18.89 20.70 21.32 19.80 18.48
Norm.C.I. 43.66 43.43 44.96 4592 42.10 44 85 47.87 48.06

Norms are based on analyses recalculated to 100% H7O free and with %Fep03 standardized at %TiO7 + 1.5 (Irvine and

Baragar, 1971).

TABLE 13

Trace Elements of Site 338 Basalts

RF 9809 RF 9810 RF 9811 RF 9812 RF9813 RF9817 RF9818 RF 9819
Sr 1.39 141 136 140 143 135 128 124
Nb 10 5 <3 9 3 7 4 <3
Zr 62 61 54 62 54 62 62 61
¥ 21 21 16 21 11 19 24 24
Ni 97 94 101 93 92 83 86 78
Co 47 47 52 42 45 48 54 54
v 2717 276 260 284 262 312 311 309
Zn 75 73 72 76 74 84 93 82
Cu 55 56 86 104 128 170 156 117
Cr 352 367 323 369 341 212 218 206
Ce 8 28 16 22 8 26 13 36
Sc 43 44 45 49 46 55 54 54

PHYSICAL PROPERTIES, SITE 339

Bulk Density, Porosity, and Water Content

Figure 19 presents the sectional averages of corrected ment is present in Core 7, but makes up a minor part of
GRAPE bulk density with depth. Two distinctly this high density unit. Cores 9-12 show an abrupt and
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different sedimentary units are seen. Cores [-8 com-
prise a unit of relatively high density sediment, ranging
between 1.63-2.23 g/cc. A section of low-density sedi-
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TABLE 14
Analyses of Site 342 Basalts
7-1, 7-2, 74, 7-5, 8-1, 82, 8-3, 84, 84,
146-148 cm  137-140 cm 113-116 cm  126-129 cm 135-138cm  65-68 cm  84-87 cm 73-76 cm 127-130 cm
RF 9847 RF 9848 RF 9850 RF 9851 RF 9852 RF 9853 RF 9854 RF 9855 RF 9856
5i0, 48.47 48.43 48.33 48.46 48.01 48.89 48.18 47.25 48.38
TiOz 243 2.53 237 2.51 241 242 243 2.51 2.44
Al,04 15.39 15.49 13.85 14.69 14.33 14.13 14.04 14.04 14.11
Fe203 5.92 3.83 4.58 4.63 6.50 3.99 4.38 6.27 3.99
FeO 6.26 7.29 8.58 6.98 6.07 8.47 8.65 7.40 8.82
MnO 0.15 0.14 0.17 0.14 0.19 0.17 0.18 0.16 0.18
MgO 4.36 5.28 5.75 5.70 5.35 5.81 6.09 5.56 5.93
Ca0 10.37 10.75 9.99 10.46 9.88 10.59 10.54 9.09 10.64
Nay0 2.96 291 2.64 2.81 2.66 2.60 2.65 2.38 2.69
K50 0.94 0.48 0.38 0.57 0.77 0.38 0.36 0.48 0.35
Hy0,0¢ 2.08 2.01 2.40 2.15 3.10 2.08 1.86 3.95 1.64
503 0.02 0.03 0.00 0.00 0.00 0.00 0.05 0.00 0.02
P505 035 0.25 0.23 0.26 0.23 0.22 0.22 0.23 0.22
Total 99.70 99.42 99.27 99.36 99.50 99.75 99.63 99.32 99.41
C.LLP.W. Norms?
Qz 1.45 2.08 2.69 2.07 2.16 3.15 1.49 3.77 1.81
Qr 5.70 291 2.32 3.47 4.73 2.30 2.18 2.98 2.12
Ab 25.71 25.28 23.08 2448 23.41 22.53 22.96 21.17 23.29
An 26.62 28.52 25.64 26.55 25.89 26.38 25.96 27.55 2598
Di 19.51 19.80 19.64 20.31 19.20 21.12 21.29 14.97 21.64
Hy 9.54 9.83 15.63 11.63 13.40 13.47 15.03 17.88 14.03
01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 5.85 6.00 5.80 599 590 5.82 5.83 6.11 5.84
I 4.74 493 4.65 491 4.76 4.71 4.73 5.01 4.74
Ap 0.85 0.61 0.56 0.63 0.57 0.53 0.53 0.57 0.53
Pr 0.04 0.06 0.00 0.00 0.00 0.00 0.02 0.00 0.04
Norm. Plag. An 50.87 53.01 52,63 52.03 52.52 53.94 53.07 56.55 52.713
Diff. Ind. 32.87 30.26 28.09 30.01 30.31 27.98 26.63 27.93 27.21
Norm. C.L. 40.53 41.22 46.28 43.46 43.82 45.65 47.43 44.54 46.83
TABLE 15
Trace Elements of Site 342 Basalts (ppm)
RF 9847 RF 9848 RF 9850 RF 9851 RF 9852 RF 9853 RF 9854 RF 9855 RF 9856
Sr 232 232 200 214 193 208 208 168 206
Nb 22 17 13 10 15 15 16 13 19
Zr 174 168 164 171 164 167 158 168 160
Y 46 34 42 44 44 40 32 37 35
Ni 76 81 85 128 109 79 80 91 90
Co 47 52 54 78 57 49 52 55 57
A 343 367 337 358 343 354 343 345 356
Zn 147 129 130 139 123 126 122 140 130
Cu 110 182 252 198 273 228 179 129 250
Cr 182 195 167 190 189 189 179 203 186
Ce 48 40 39 33 43 48 35 39 45
Sc 48 50 41 50 41 49 44 48 43

distinct change in bulk density. The low density and
high water content is characteristic of diatom ooze.
Table 19 presents the means and standard deviations,
based on section averages.

Bulk density, porosity, and water content were also
measured on selected rock chip samples (Table 20).
Average values for each rock chip sample are slightly
lower than the values obtained by the GRAPE, even
after corrections. Inasmuch as the determinations are

made directly on the rock in the rock chip method, the
data are considered to possess a high level of reliability.
GRAPE values may be inaccurate, depending on the
grain density chosen to use in corrections.

Shear Strength

Shear strength increases from 0.02 TSF (19.84 g/cm?)
in Core 1 to 0.117 TSF (116.14 g/cm?) in Cores 2-4,
with an extreme value of 0.190 TSF (188.60 g/cm?) pre-
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TABLE 16
GRAPE Density (Section Means
and Standard Deviations), Site 338

Unit Core x 5 n
1 2-6 1.877 0.094 14
2 821 1.365 0.054 27
3 22-29 1427 0.081 23
4 3042 1901 0.148 21

TABLE 17

Bulk Density, Porosity, Water Content —
Rock Chip, Site 338

Sample Parosity  Density

Unit  (Interval inem) W (%) (%) (g/ce)
2 15-1, 100-101 61.56 79.93 1.30
15-4, 85-86 59.27 78.44 1.32
15-5,40-41 59.56 78.59 1.32

17-3, 95-96 62.30 79.64 1.28

19-1, 75-76 59.35 78.90 1.33

19-5, 80-81 60.58 78.20 1.29

19-5, 130-131 59.11 78.46 1:33

20-3, 45-46 53.30 74.13 1.39

3 22-4, 53-54 48.06 71.61 1.49
23-3.40-41 49.97 71.34 1.43

24-2, 70-71 59.84 79.91 1.33
24-4,70-71 60.63 80.48 1.33
24-6,60-61 53.24 76.88 1.44
25-2,4243 5598 77.82 1.39
26-1,127-128 49,62 73.05 1.47

26-2, 80-81 19.85 51.08 2.04

26-5, 130-131 64.51 80.78 1.25

27-2, 82-83 59.94 77.69 1.30

27-3, 4041 61.03 79.29 1.30

27-4, 147-148 60.04 77.72 1.29
29-2,90-91 63.97 81.10 1.27

4 304, 90-91 44 .44 65.57 1.47
32-2,119-120 30.34 55.10 1.81
32-4,120-121 46.15 70.82 1.53

32-6, 115-116 34.05 59.17 1.74

33-2, 147-148 31.25 55.65 1.78

334, 147-148 32.64 57.50 1.76

33-6, 138-139 31.09 55.53 1.79

36-1, 120-121 1.10 2.97 2.70

37-2, 58-59 33.46 58.39 1.74

39-2, 110-111 30.52 54.40 1.78

40-1, 142-143 2321 44.08 1.90

41-2, 80-81 29.03 52.35 1.80

sent at 124 cm. The rate of increase in shear strength
decreases in Core 3 to practically zero, with only one
value exceeding previous values, The sediments of these
three cores were soft, plastic mud. Deformation was
most intense in Core |, becoming moderately deformed
in Core 2. Core 3 was again intensely deformed,
perhaps attributing to the lessening in shear strength in-
crease observed. Values from Core 4 continued to show
increased shear strength with depth. Values associated
with the lowest, least-disturbed segment of core are
believed most reliable. Consequently, a line connecting
these points should define the pattern of shear strength
increase with depth. (It is convenient to ignore the ex-
treme value from the base of Cores 2-4.) The line so
drawn should give the maximum shear strength to be
expected in the sediments. Values falling to the left of
the line probably represent a disturbed, or remolded
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Figure 17. Sonic velocity profile, Site 338.




TABLE 18
Sonic Velocities — Means and
Standard Deviations, Site 338

Core X 5 n

1-6 1.593 0.138 13
7-23 1.558 0.430 23
24-28 2456 0.669 19
29-35 1.692 0.223 19
3642 2.605 1.103 9
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Figure 18. Shear strength profile - Cores 1 and 2, Site 338.

value. Carrying this assumption a step farther, it may
be possible to determine the sensitivity of the
sediments. Sensitivity (Terzaghi, 1944) measures the
loss of strength when the sediment is remolded; the
higher the sensitivity, the greater the loss of strength in
the remolded condition.

_undisturbed strength
¢ remolded strength

Using the classification of Rosenquist (1953) and deter-
mining sensitivity from Figure 20 it is seen that S,
values for Cores 1-4 vary between 1.10 and
1.71—slightly insensitive. The percentage of un-
disturbed strength lost in the remolded state may range
between 0 to 50%. This is significant in that it enables a
quantitative assessment of the effects of drilling defor-
mation and core disturbance to be made on shear
strength. Table 21 shows the calculations based on
Figure 20.

Sonic Velocity

Sonic velocities were much greater at this site for the
same type of sediment at Site 338. The lowest velocity
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recorded was 1.85 km/sec in Core 8. The “‘glacial” sec-
tion shows velocities, often in excess of 2.0 km/sec
(Figure 19). In previous cores these sediments seldom
possessed velocities greater than 1.7 km/sec. Low
velocities are normally found with low density
sediments, i.e., oozes. However, Cores 9-12 continue to
show excessively high velocities.

It is believed the higher velocity observed through the
entire sediment column is due to vertical stresses from
below, generated by diapiric movement. Sound velocity
is dependent upon the elastic constants of the medium
through which the sound is traveling. “Stretching” of
the sediments over the rising diapir has affected these
constants, increasing the velocity of sound.

The fact that the most recent sediments exhibit
higher than expected velocities indicates that movement
is taking place at present times.

PHYSICAL PROPERTIES, SITE 340

In general, the sediments from this site possessed un-
usually low values of bulk density. The entire sediment
column below Core | was composed of variously
lithified Eocene diatom and radiolarian oozes. Bulk
density in Core 1 averaged 1.797 g/cc. A sharp discon-
tinuity existed between Core 1 and Core 2, Section 1.
The section average was 1.269 g/cc. Bulk density values
ranged from as low as 1.161 g/cc to 1.370 g/cc with an
average value of 1.278 g/cc.

GRAPE porosity remained very high below Core I,
with a range of 79.67% to 92.52% and an average of
84.97%. Syringe water contents averaged 71.19% below
Core 1.

Shear Vane

A few vane tests were made in Core 1, a sandy mud.
Values generally increased with depth to 0.120 TSF
(119.06 g/cm?) from 0.056 TSF (55.56 g/cm?) in Core I,
Section 1. The core was moderately disturbed, but the
base of the core should represent a reasonably good
value. Cores 2 to 11 were pelagic siliceous oozes, quite
noncohesive. No further measurements of shear
strength were made.

Sonic Velocity

Several reasonably distinct sedimentary units seemed
to be defined acoustically in this rather monotonous
sedimentary sequence. Relatively high velocities were
found through Cores 1 to 3, Section 1, ranging between
1.490 to 1.966 km/sec, averaging 1.836 km/sec.
Velocities tended to decrease to 1.539 km/sec in Core
10, Section 2. A sharp increase was observed in Sections
2. 3, and 4 of Core 10, attaining a velocity of 2.0
km/sec. In Core 10, Section 5 and to the remainder of
the hole, velocity again dropped to a constant 1.55
km/sec. No apparent reason exists for the velocity in-
crease seen in Core 10.

PHYSICAL PROPERTIES—SITE 341

Bulk Density, Porosity, and Water Content

Data interpretation is difficult at this site inasmuch
as considerable disturbance occurred to the sediment
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Figure 19. Density and velocity profile, Site 339.

fabric of many of the cores due to the ebullition of dis-
solved gases. GRAPE density values are available for
all cores recovered below Core 5; however, due to the
increasing quantities of gas, the measurements are un-
likely to be representative of in situ conditions. Average
GRAPE densities and porosities are presented for
Cores 1-5 (Table 22).

Sonic Velocity

Sonic velocities were measured at least once on each
core section until Core 6. From this point downward it
was not possible to measure velocity due to extremely
high signal attenuation. This phenomena is a response
to the gas content of the sediment.

Surficial sediments showed higher speeds (1.65
km/sec), which decreased to approximately 1.54
km/sec after the first 10 meters. Slightly higher
velocities were observed in Cores 4 and 5, but no
relationship to sediment bulk properties is apparent.

Shear Strength

The “Torvane” provided estimates of shear strength
in the terrigenous sediments of Cores 1-4. Shear
strength increased from 0.03 TSF (29.76 g/cm?) at the
base of Core 2, Section 2, to a maximum of 0.139 TSF
(137.91 g/cm?) at the base of Core 3, Section 4, then
decreased slightly and erratically in Core 4 (Figure 21).
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The rate of increase in strength with depth was quite
rapid through Core |, then decreased in rate to its max-
imum value in Core 2, Section 4. In applying the test for
sensitivity, described in Site Report 339 (this volume),
the value for only three points ranges between 1.25 and
1.78. The sediment is classed as slightly insensitive
(Rosenquist, 1953).

PHYSICAL PROPERTIES, SITES 342/343

Due to the closeness of the two sites, the physical
properties of the sediments will be discussed together.
Coring was not continuous at either site, consequently
no complete stratigraphic column can be reconstructed.

Bulk Density, Porosity, and Water Content

In general, sediments below 50 meters at Site 343 are
more dense than those at Site 342, being richer in clay
and terrigenous components (i.e., quartz, feldspar, and
heavy minerals). The density ranges between 1.830 and
2.220 g/cc. At Site 342, density ranges between 1.255
and 1.607 g/cc through the same depths. Water con-
tents and porosities are also very high at Site 342, being
those associated with siliceous oozes.

On the other hand, the *“‘glacial™ section at both sites
compare fairly closely. Sediments from Site 343 appear
to be coarser, and bulk density increases toward the
base of the section to a maximum of 2.297 g/cc. In the



TAELE 19
GRAPE Density and Porosity of
Sedimentary Units, Site 339

Bulk Density Porosity

Core X s X s

1-8 1.846 0.159 51.55 943
9-12  1.324 0.032 82.37 1.83

TABLE 20
Bulk Density, Porosity, and Water
Content of Selected Rock Chips, Site 339

Sample
(Interval in cm)  W(%) n

-

3-2, 130-131 34.78 59.97 1.72
3-3,4041 37.00 61.73 1.67
3-3, 120-121 35.77 60.70 1.70
3-3, 150-151 3482 59.77 172
3-4,4041 3569 61.00 1.71
3-4, 140-141 39.06 64.70 1.66
4-2, 30-31 44.79  69.13 1.54
4-2,120-121 29.71 53.87 1.81
4-3, 30-31 30.88 54.87 1.78
44, 30-31 25.15 48.27 192
44, 120-121 26.80 5040 1.88
5-1, 98-99 29.09 53.10 1.82
5-2, 30-31 22.93 4440 194
5-2, 120-121 24.04 46.03 191
6-1, 105-106 38.06 68.07 1.79
6-2,62-63 56.77 76.27 1.34
6-3, 150-151 28.57 51.83 1.81
64, 70-71 20.78 41.80 2.01
7-2, 44-45 63.78 8230 1.29
7-3, 100-101 65.05 80.90 1.24
8-1,69-70 30.18 53.13  1.76
8-2,40-41 29771 5277 1.77
8-4,41-42 24.29 46.80 1.93
10-2, 110-111 74.32  87.00 1.17
10-3, 80-81 67.26 81.63 1.21
12-3, 71-72 67.61 82.10 1.21

more clay-rich sediments at Site 342, density ranges
between 1.912 and 2.032 g/cc. Porosities are higher at
Site 342 (average 44.15%), whereas at Site 342 they are
lower (average 30.75%).

Sonic Velocity

Sonic velocity at Site 342 showed little variation, ex-
cept for the initial sediments of Core 1. A slight
decrease in velocity occurred between the “*glacial” and
mid-Miocene, increasing slightly through the Miocene
section to its maximum value (1.594 km/sec).

On the other hand, considerably more variation
was seen at Site 343. Velocities in the *“glacial’ section
ranged between 1.534 to 1.836 km/sec. The Eocene
sediments showed greater variability (due to the
presence of several thin well-indurated units), but its
average velocity remained lower than the overlying
glacial deposits. Table 23 shows the mean velocity and
standard deviations.

Shear Strength

Core 1 from Site 342 showed an increase in shear
strength from 0.028 TSF (27.78 g/cm?) at the surface,
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to 0.11 TSF (109.14 g/cm?) at its base. Figure 22 shows
the shear strength profile. A line connecting the least-
disturbed portions of each section indicates the rate and
magnitude of strength increase with depth. Several
values show greater strength than predicted by the line.
These values may have been affected by the occasional
pebble noted in the core. The lowest value of shear
strength occurred in the most deformed portion of the
core and may reflect this disturbance. However, the
remainder of the core below Section 1 showed only
slight or moderate disturbance.

The sensitivity (S#), as determined in the manner
described for Site 339, ranges between 1.13 and 1.59 for
the three points beneath the line. This allows the sedi-
ment to be classified as “‘slightly insensitive’ (R osen-
quist, 1953), and presumes a loss of strength due to dis-
turbance to range between 0 to 50%.

Cores | and 2 from Site 343 were so intensely de-
formed that no meaningful shear strength measure-
ments could be made.

GEOCHEMISTRY

Inorganic Geochemistry

Interstitial water data from the sediments of Sites 338
to 343 will be found in Tables 24 (338), 25 (339 and
340), 26 (341), and 27 (342 and 343).

Results of special salinity studies at Sites 339, 340,
and 341 are found in Table 28.

Organic Geochemistry

Dissolved Gas in Tertiary Sediments at Site 338

As was the case at Site 337 interstitial dissolved gas
was encountered during the coring of Site 338, and the
gas pockets were sampled in the manner described in
the report for Site 337.

No hydrocarbon gas components were detected at
Site 338, which is not surprising in light of the thin
column of pelagic sediments that overlies basaltic base-
ment. The compositions of gas pockets that were
sampled are presented in Table 29. These data show
that the gas consists only of carbon dioxide, in addition
to the air that was present. The composition of dis-
solved gas at this site is similar to the gas analyzed at
Site 337, and probably is of a similar origin, and
represents the diagenetic product of processes oc-
curring within the sediments. Based on the lithologic
character of the Tertiary sediments and the composi-
tion of the gas, it seems unlikely that organic diagenesis
has proceeded to any great extent at this locality.

Sites 339 and 340
Neither the presence of gas nor hydrocarbons was
detected at Site 339 or Site 340.

Shipboard Analysis of Dissolved Gas in Tertiary Cores
from Site 341

As in the case of previous sites, interstitial gas also
was encountered at Site 341. Dissolved gas first became
evident in the Pleistocene section at a depth of 50.5
meters and persisted throughout the hole to total depth
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Figure 20. Shear strength profile, Site 339.
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TABLE 21
Shear Strength and Sensitivity
of Cores 14, Site 339

Core-Section Remold Pred. §

1-3 0.04 0.065 1.63
1-4 0.06 0.074 1.23
1-4 0.073 0.084 1.15
1-5 0.072 0.092 1.28
2-2 0.086 0.108  1.26
2-2 0.100 0.110 1.10
2-3 0.097 0.112  1.15
2-3 0.093 0.114  1.23
3-2 0.078 0.133  1.71
3-2 0.102 0.136  1.33
3-2 0.096 0.137 143
34 0.100 0.142 142
4-2 0.100 0.164 1.64
4-3 0.133 0.166  1.25

TABLE 22
Average GRAPE Density and
Porosity — Cores 1-5, Site 341

Density Porosity

Core X § X §

1.742  0.053 57.71 3.15

1

2 1.912  0.021 47.81 1.07
3 1.645 0.049 63.36 2.02
4 [.750 0.025 57.23 1.53
5 1.540  0.131 64.37 3.37

of 456 meters in middle Miocene strata. Gas pockets
formed in nearly every core recovered below a depth of
50 meters, and in several instances the pressure was suf-
ficient to extrude 1 or 2 ¢cm of sediment from the core
liner. Gas sampling and analysis was carried out in the
manner described earlier, and an attempt was made to
obtain a gas sample from each and every core to
monitor compositional trends with depth, sediment
type, and stratigraphy. In addition, the core-catcher
samples were examined under a fluoroscope.

Component composition of 15 gas samples recovered
from the Pleistocene and Plio-Pleistocene, and 9 from
the middle Miocene at Site 341 are provided in Table
30. It is significant that, with but one exception in the
Plio-Pleistocene section, all samples contained
methane, and nearly all gas samples recovered from the
Miocene contained trace quantities of ethane, i.e.,
>0.004 mol%. Preliminary evidence suggests organic
diagenesis is not far advanced in the Pleistocene and
that very little soluble hydrocarbons have been
generated. The methane content of the Pleistocene sec-
tion probably approaches 100 mol% in the sediment in-
terstices, and probably has been generated from
organic matter present in the sediment. Although con-
clusive evidence is lacking, the Pleistocene may be
somewhat undercompacted, with interstitial fluid
pressures exceeding grain-to-grain pressures. Existence
of such a pressure regime would diminish the effec-
tiveness of diagenetic processes and retard migration of
pore fluids into the Pleistocene from underlying
stratigraphic units.

SITES 338-343

Trace quantities of ethane found beneath the Plio-
Pleistocene section suggest that organic diagenesis is
somewhat further advanced in the Miocene than in the
Pleistocene, and that diagenesis is related to depth of
burial and/or increasing geothermal gradient. Sup-
porting this interpretation is the fact that the 33-cc sam-
ple recovered from a depth of 446.5-447 meters (Mio-
cene) had a bright yellow pin-point fluorescence and a
strong petroliferous odor and appeared to contain solu-
ble hydrocarbons in the sediment interstices. Because of
these facts, coring at Site 341 was terminated. (See
Operations section.)

Some 7 or 8 hr after the coring operation was ter-
minated the final core recovered from the site had been
split and described. At that time, it became apparent
that Cores 30 through 34 (408.5 through 456 m) all had
a petroliferous odor which was especially evident in
Core 33, and it was concluded that this entire interval
probably contained some quantity of soluble hydrocar-
bons in the interstices of the middle Miocene sediments.
It is emphasized that absolutely no quantity of free or
liquid petroleum was detected nor recovered from this
particular site.

The origin and nature of this soluble hydrocarbon
material will be identified and geochemically char-
acterized. Preliminary data suggest it probably was
generated in situ within the Miocene section. The fact
that interstitial gas from the Miocene contained trace
quantities of ethane, as well as methane and more car-
bon dioxide than gas from the Pleistocene suggests that
organic diagenesis, which is proceeding in the Miocene,
is more advanced than in the Pleistocene section.

Sites 342 and 343

Neither the presence of gas nor hydrocarbons was
detected at Sites 342 or 343.

BIOSTRATIGRAPHY, SITE 338

Biostratigraphic Summary

Glacial sediments were present in Cores | through 6
(0.0-57.0 m). They are barren of siliceous microfossils.
Nannofossils and Globigerina pachyderma (sinistral) are
more or less abundant. Reworked Cretaceous and
Paleogene nannofossils, pollen, and dinoflagellates are
present in differing amounts. The Miocene sediments
(Core 7 to Core 18, 66.5-180.5 m) are rich in siliceous
microfossils, while calcareous nannoplankton is miss-
ing.
The middle Oligocene (Core 19 to Core 26, 180.5-249
m) is characterized by the presence of nannofossils and
planktonic foraminifera as well as by siliceous fossils.
The upper Eocene (Core 26, Section 2 to Core 29, 249-
285 m) is determined by diatoms, silicoflagellates,
radiolarians, and siliceous foraminifera, while cal-
careous foraminifera and nannofossils are absent.

No fossils were found in Cores 30 and 31. The early
Eocene was determined by nannoplankton and
foraminifera from Cores 32 to 42 (304-400 m) overlying
basalt. The assemblages of both fossil groups are com-
parable with those from northern Europe and Rockall
Bank. This sequence is characterized by reworked, ther-
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TABLE 23
Average Sonic Velocity of Sediment
Units, Sites 342 and 343

x § n

Site 342
Glacial 1.555 0.089 10
Mid-Miocene 1.569 0.020 9
Site 343
Glacial 1.715 0.084 22
Eocene 1.597 0.169 24
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Figure 22. Shear strength Core 1, Site 342.

mally altered plant debris. A distinct change in the
amount of pollen and dinoflagellates can be observed in
the uppermost part of the lower Eocene, indicating a
change from a probable near-shore to a more open
ocean environment.

Together with radiolarians, the “microfossils” Anel-
lotubulata were found in several samples. They are
also present at Sites 344, 348, and 349 (see Bjgrklund,
this volume).

Foraminifera—338

“Glacial,” Cores 1 through 6

The fauna of all samples is dominated by left-coiling
Neogloboguadrina pachyderma. Globigerina bulloides
and G. quinqueloba are the only other planktonic
species observed and they are only rarely present. N.
pachyderma coiling direction varies between 96% and
98.5% sinistral.

The benthonic fauna has a low diversity, only few
species are present among which one or two are clearly
dominant. However, at different levels, different species
are dominant, mostly Cibicides wuellerstorfi, but in
some samples Melonis zaandamae, Bulimina aculeata,
Islandiella teretis, or Elphidium incertum (s.s. and
clavatum) are the most abundant form. Samples with E.
incertum as the dominant species also have abundant
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ice-rafted material, and the species may be displaced
from shallower depth. Apart from the species men-
tioned, a few lagenids and miliolids are found.

From Core 3 down, the effects of carbonate dissolu-
tion become conspicuous; many test fragments are
found, complete specimens have a chalky appearance
and the percent of benthonics increases up to 35%. The
ice-rafted material contains mainly quartz, but also
contains fragments of metamorphic and sedimentary
rock, lignite, and Cretaceous Inoceramus prisms. Un-
fortunately the base of the “glacial” section was not
recovered in the cores.

Middle and Upper Miocene, Cores 7 through Sample 11-3,
100 cm (dated by silicoflagellates)

No age-diagnostic foraminifera were found in these
cores, but a characteristic arenaceous foraminiferal
fauna makes it a distinguishable unit. Only three
species are present: Martinotiella communis, Spiro-
sigmoilinella sp., and Spirolocammina sp. Martinotiella
is consistently present in the samples until 11-3, 55-57
cm, and consistently absent from the next sample (11-3,
130-132 cm) downward. The two other forms continue
into the next lower unit. Although the range of M. com-
munis is known to be Oligocene-Recent elsewhere, the
species is the characteristic arenaceous element of many
middle Miocene deposits in northwest Europe. Our
best estimate was that this unit is of middle Miocene
age. It seems that the local range of this fossil can be
successfully used for correlation within the Greenland-
Norway Sea.

The very small wash residues contain siliceous
microfossils (radiolarians, diatoms), fecal pellets, fish
remains, some pyrite, and volcanic glass. Cores 10 and
11 also have glauconite grains.

Lower Miocene, Sample 11-3 100 cm through Core 18
(dated by silicoflagellates)

This interval differs from the one above by the
absence of Martinotiella communis and near-absence of
Spirolocammina. Spirosigmoilinella sp. is consistently
present, at some levels associated with Karreriella
siphonella. Sample 16, CC yielded a few corroded, un-
determinable calcareous specimens which indicate that
deposition was about at CCD (in seven additional
samples of the core, no other calcareous remains were
found).

Oligocene, Cores 19 through 25

Sample 19, CC has a quite diverse, somewhat
corroded calcareous benthonic Oligocene microfauna
with Turrilina alsatica, Angulogerina gracilis tenui-
striata, Sphaeroidina bulloides, as its most character-
istic elements. Also present are: Gyroidina girardana, G.
soldanii, Melonis affinis, Nonionella lobsanensis,
Pullenia quinqueloba, Cassidulina subglobosa, Lagena
spp., Fissurina spp., Qolina spp., Dentalina sp.,
Cibicides tenellus, Spirosigmoilinella sp., and Spiro-
locammina sp. As at Site 336, this fauna is typical for
northwest European (Belgium, Germany, Holland,
Denmark) Oligocene. Three planktonic foraminiferal
specimens were found, one Globigerina cf. G. prae-
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TABLE 24
Summary of Shipboard Geochemical Data, Site 338
Sample Subdepth Alkalinity  Salinity Cat+ Mg++
(Interval in cm) {m) pH {meq/k) i 0 (mmolesf1)  (mmoles/1)
Surface Seawater - 8.21 2.44 35.2 10.29 53.52
1-3, 140-150 4.5 7.72 5.02 35.2 10.40 53.78
4-3, 144-150 40.5 7.48 7.87 35.8 11.57 48.62
8-3, 142-150 80.5 7.16 7.43 35.2 16.95 44,18
11-3, 140-150 108.5 7.17 5.52 35.2 17.41 45.53
14-2, 144-150 136.0 7.18 6.30 35.2 17.67 45.35
19-3, 144-150 185.0 7.45 5.21 35.5 22.61 4149
23-0,42-50 218.5 7.65 5.25 35.5 25.61 39.95
26-1, 140-150 248.5 - 4.60 34.1 28.92 43.20
304, 144-150 291.0 842 1.67 34.9 34.31 32.25
35-1, 138-150 334.0 7.75 1.75 35.8 29.65 40.40
37-1, 137-150 353.0 7.78 1.33 35.2 33.03 -
42-1, 143-150 400.5 8.17 1.00 35.2 44.76 31.24
TABLE 25
Summary of Shipboard Geochemical Data, Sites 339 and 340
Sample Subdepth Alkalinity  Salinity Ca++ Mg++
(Interval in cm) (m) pH (meq/kg)  (°/..) (mmoles/1)  (mmoles/1}
Surface Seawater 8.24 2.37 344 10.34 5297
Site 339
14, 144-150 6.0 7.74 6.35 35.2 10.03 50.17
3-3, 144-150 21.5 7.72 8.13 33.0 8.17 46.76
6-3, 140-150 50.5 7.46 14.47 29.7 7.34 3747
8-3, 144-150 69.5 7.74 11.08 30.0 7.60 37.57
12-2, 142-150 106.0 7.59 11.50 29.7 8.12 39.44
Site 340
2-2, 144-150 125 8.00 4.04 352 11.27 52.98
5-1, 144-150 39.5 7.65 4.13 35.2 11.12 5241
10-4, 144-150 91.5 7.77 3.70 352 11.22 53.10
TABLE 26
Summary of Shipboard Geochemical Data, Site 341
Sample Subdepth Alkalinity  Salinity Ca++ Mg++
(Interval in cm) (m) pH  (meq/kg)  (°/..) (mmoles/1)  (mmoles/1)
Surface Seawater 8.21 1.91 35.2 10.49 53.69
2-2, 144-150 12.5 7.77 8.28 333 7.40 48.32
7-4, 144-150 72.5 7.56 9.36 33.0 6.96 43.92
12-5, 144-150 113.0 7.35 549 33.0 8.71 41.30
17-1, 138-150 163.0 7.53 4.47 33.6 9.53 40.34
20-4, 142-150 2435 7.85 7.23 31.6 6.61 26.20
23-5, 143-150 311.5 8.01 1142 32.2 7.17 20.45
27-5. 144-150 377.5 — 26.08 33.0 9.09 25.95
32-5,124-130 4340 7.35 26.50 324 10.34 22.32

bulloides, one G. cf. G. ampliapertura, and one G.
ciperoensis. 1f the determinations had been based on
more material and were more certain, the assemblage
would be characteristic for the lower (and middle)
Oligocene.

The top of this unit with calcareous fossils lies
between Samples 19-5, 50-52 cm and 19-5, 140-142 cm;
its base is between 26-2, 47-49 cm and 26-2, 113-115 cm.
The small wash residues have siliceous microfossils
(radiolarians, diatoms, and sponge spicules).
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Upper and Middle Eocene, Cores 26 through 31

Below Sample 25-2, 113-115 cm calcareous fossils
disappear. However, the arenaceous foraminiferal
fauna is diagnostically different from above, Spiroplec-
tammina spectabilis (small specimens) replacing Spiro-
sigmoilinella sp. In northwest Europe, S. spectabilis
ranges throughout the Eocene and Paleocene, but has
never been recorded from the Oligocene. It seems prac-
tical and justifiable to use the top of its occurrence at
the Leg 38 sites as marking the top of the Eocene.



TABLE 27
Summary of Shipbaord Geochemical Data, Sites 342 and 343
Sample Subdepth Alkalinity  Salinity Ca++ Mg++
(Interval in cm) (m) pH (meq/kg)  (°/..) (mmoles/1) (mmoles/1)
Site 342
Surface seawater 8.20 2.38 35:2 10.73 53.66
1-4, 144-150 6.0 7.60 4.46 35.2 10.63 51.02
2-3, 144-150 42.0 7.77 7.46 34.4 10.88 44.92
3-3, 144-150 89.5 7.52 5.76 34.6 13.45 53.13
4-1, 124-130 124.3 7.48 4.60 349 19.20 40.50
Site 343
Surface seawater 8.22 2.38 34.5 10.37 52.87
1-1, 144-150 1.5 7.38 3.13 35.5 10.93 51.59
3-4, 144-150 56.5 7.50 8.23 35:2 12.89 49.71
4-2, 144-150 104.0 7.41 8.37 34.9 15.55 46.32
5-5,122-128 152.8 7.73 5.09 35.2 23.51 44.21
7-2, 144-150 205.5 7.66 1.03 35.5 36.19 34.06
- 252.00 - - - - -
15-2, 123-130 271.8 7.41 0.37 36.6 53.90 25.06
#Basalt contact, clay underlying.
The very small wash residues have some radiolarians, TABLE 28

diatoms, and sponge spicules. Many samples are
barren. A change is present between 29-3, 138-140 cm
and 29, CC below which many wash residues have ash
and clear, angular feldspar (?) grains. Some levels have
common fish remains, and/or fecal pellets.

Lower Eocene, Cores 32 through 37

Sample 31, CC belongs with the unit described
above, whereas the highest sample of Core 32 (32-0, 7-
9) is different in having fine sand, some ash, and some
calcareous benthonic foraminifera. Lower core-catcher
samples yielded a diverse, early Eocene benthonic
foraminiferal fauna, characterized by lagenids (Len-
ticulina cultrata, Lenticulina decorata, Lenticulina spp.,
Dentalina spp., Nodosaria latejugata) and stilo-
stomellids (a.o. Stilostomella spinulosa). Some of the
other species found are: Haplophragmoides sp.,, Ammo-
discus sp., Spiroplectammina spectabilis, Textularia
plummerae, Citharina sp., Bulimina cacumenata,
Turrilina brevispira, Chilostomelloides eocenica, Quadri-
morphina paleocenica, Melonis affinis, Pullenia
quinqueloba, Anomalinoides anomalinoides, Cibicides
spp., Cancris subconicus, Eponides sp., and others. One
specimen of Aragonia aragonensis was found. The best-
preserved and most diverse fauna was collected from
Core 34. The recovery consisted of a bucket of sediment
water from the core barrel when it came on deck.

Planktonic foraminifera are practically absent, and
the few present are small and of a basic globigerina
morphology; they have not yet been studied with the
SEM, and a specific determination is not really justi-
fied. Tentative names given are: Globigerina linaperta,
G. velascoensis, G. turgida, and G. inaequispira. An
assemblage that would support the early Eocene age
assignment is based on the benthonic fauna.

Apart from the foraminifera, the washed residues
contain skeletal remains of pelecypods (thin-shelled),
gastropods, echinoids, crustaceans, and fish.

Special Salinity Studies,
Sites 339, 340, and 341

Depth
Core (m)  SC/l..)
Site 339
1 8.0 35.2
2 17.5 33.3
3 27.0 31.9
4 36.5 31.6
5 46.0 29.4
6 55.5 28.9
7 65.0 28.9
8 74.5 30.0
9 84.0 29.7
10 93.5 28.9
11 103.0 27.5
12 108.0 28.6
Site 340
1 9.5 35.2
2 19.0 35:2
3 28.5 34.4
4 38.0 35.2
5 47.5 35.8
6 57.0 35.8
7 66.5 35.8
8 76.0 35.5
10 91.5 35.2
Site 341
27 389.5 33.0
28 399.0 32.8
29  408.5 324
30 418.0 33.0
31 427.5 33.0
32 437.0 324
33 446.5 33.0
34 456.0 33.0

ACore-catcher samples.

SITES 338-343

193



SITES 338-343

TABLE 29
Shipboard Analysis of Gas Pockets
in Cores From DSDP Leg 38, Site 338

As Sampled
Core-  Interval in Liner?
Section {cm) Air COy
2-2 70 100.0 <0.01
6-5 145 100.0 <0.01
24-4 0 99.96 0.04
37-1 0 99.75 0.25
41n Mol %.

Lower Eocene?, Cores 38 through 41

Few specimens of benthonic foraminifera Lenticulina
sp. and one of Cibicides sp. were found in Samples 40,
CC and 41, CC. All other samples are barren. Perhaps
the most time-significant record in the cores is an ob-
vious increase of ash in the wash residues from Sample
39, CC down (next higher sample is 39-2, 86-88 cm).
This might be comparable with the lowermost Eocene
ash reported from the North Sea and surrounding
areas.

Nannoplankton—338

Quaternary sediments were recovered in Cores |
through 6 (0-57 m). Sediments contain only few nan-
noplankton, except for some nannofossil ooze layers.
Reworked species of the Cretaceous and Eocene are
common in some samples. The increase of reworked
species is associated with an increase of ice-rafted
material. The section from Sample 1-1, top to Sample

1-2, 124-125 cm belongs to the Emiliania huxleyi Zone
(NN 21) of the Quaternary with the following species:
Emiliania huxleyi, Cyclococcolithus leptoporous, Cocco-
lithus pelagicus, Helicosphaera carteri, Syracosphaera
pulchra, Gephyrocapsa ericsonii.

From Sample 1-4, 106-107 cm to Sample 3-2, 133-134
cm, the same assemblage is present, but without
Emiliania huxleyi. This part belongs to the Gephyrocap-
sa oceanica Zone (NN 20). Very few specimens of
Pseudoemiliania lacunosa were found in Sample 3-3, 96-
97 cm and Sample 5-2, 98-99 cm, and together with
Gephyrocapsa ericsonii indicating a Quaternary age.
Gephyrocapsa ericsonii is also present in Sample 6, CC.
Core 7 to Sample 19-4, 85-86 cm (66.5-187.5 m) are
barren of nannoplankton.

The nannoplankton assemblage of the middle or up-
per Oligocene is present in Sample 19-2, 123-124 cm to
Sample 26-1, 86-87 cm (187.5-248 m). Nannofossils are
slightly etched in some samples. The assemblage con-
sists of Dictyococcites dictyodus, Coccolithus abisectus,
Discolithina desueta, Cyclococcolithus floridanus,
Reticulofenestra clatrata, Discoaster deflandrei, Cocco-
lithus pelagicus, Sphenolithus moriformis, Reticulo-
fenestra lockeri, Helicosphaera euphratis, Helico-
sphaera recta, and Chiasmolithus altus.

Sample 26-2, 109-110 cm to Sample 31, CC (248-304
m) are without nannoplankton. From Sample 32-1, 60-
61 cm (304 m) a nannoplankton assemblage of lower
Eocene (NP 12) was observed. The nannofossil content
is low, and they are restricted to some horizons. The
following species were observed: Discolithina pulcher,
Discolithina fimbriata, Zygolithus dubius, Cyclococco-
lithus luminis, Imperiaster obscurus, Braarudosphaera
bigelowi, Toweius eminens, Micrantholithus mirabilis,

TABLE 30
Shipboard Analysis of Dissolved Gas in Tertiary Cores from Site 341

As Sampled in Liner

Depth (m)
Stratigraphic  Below Mud Sample Carbon
Age Line (Interval in cm) Air Dioxide Methane Ethane
Pleistocene® 50.5 6-2, 0 98.23 0.10 1.77 —
74.0 84, 150 99.62 0.10 0.28 -
80.5 9-2, 150 90.56 0.03 9.41 -
83.0 9-4, 150 94.98 0.02 5.00 =
93.0 10-4, 150 83.27 0.11 16.62 -
Pliocene- 110.5 12-3, 150 94.27 0.08 5.65 =
Pleistocene 163.9 16-1, 90 100.00  <0.01 - -
183.6 17-2, 10 63.08 <0.01 36.92 -
226.0 19-6, 0 86.49 <0.01 13.51 -
243.5 20-5, 150 42.54 0.03 57.43 —
246.5 20-6, 150 57.58 0.11 42.31 -
256.5 21-0, 10 68.41 <0.01 31.59 -
277.0 22-1,0 86.68 <0.01 13.32 -
318.0 24-3,0 69.68 <0.01 30.32 -
3429 25-6, 140 68.95 1.05 30.00 <0.004
354.5 26-2,0 57.82 2.69 39.49 <0.004
370.5 27-0, 0 75.18 0.58 24.24 <0.004
398.5 28-6, 0 95.15 0.08 3.97 -
Middle 403.5 29-3,0 39.47 3.45 57.08 0.02
Miocene 417.5 30-6,0 98.22 0.71 1.07 <0.004
427.0 31-6, 0 87.57 0.80 11.63 <0.004
436.5 32-6,0 92.30 0.94 6.76 -
446.0 33-6, 0 65.65 1.74 32.61 <0.004
455.5 34-6,0 98.79 0.53 0.68 <0.004
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Markalius inversus, Discoasteroides kuepperi, Cocco-
lithus pelagicus, Zygolithus protenus and only few speci-
mens of Chiasmolithus solitus (32-1, 60-61 cm), Disco-
aster lodoensis, and Marthasterites tribrachiatus (Sam-
ple 33, CC). Below Sample 33, CC nannofossils are very
rare. In Sample 42-1, 69-70 cm Zygolithus dubius was
still found which has its first occurrence in the
Marthasterites tribrachiatus Zone (NP 12) of the lower
Eocene.

Diatoms—338 (H.-J.S.)

Diatoms are rare to abundant and moderately to well
preserved in the interval from Cores 8 through 29. The
following interval-sample-zones were observed: Inter-
val 7 to Sample 8-2, 10 cm-Actinocyclus ingens Zone (7);
interval Samples 8-2, 58 cm to 8-4, 85 cm-Nitzschia sp.
8 Zone (?); interval Samples 8, CC to 9-1, 135 cm-
Sceptroneis caducea Zone (base 13 m.y.); interval
Samples 9, CC to 10-1, 135 ecm-Coscinodiscus plicatus
group Zone (13-13.6 m.y.); interval Samples 10-2, 55
cm to 11-2, 85 cm-Denticula hyalina Zone (top 13.6-
base ?); interval Samples 11-3, 5 ¢cm to 12-3, 90 cm-
Rhizosolenia bulbosa Zone (top ?-base 19.5 m.y.); inter-
val Samples 13-1, 55 cm to 13, CC-Thalassiosira fraga
Zone (?): interval Samples 14-1, 20 cm to 15-1, 20 cm-
Nitzschia maleinterpretaria Zone (?); interval Samples
15-1, 95 cm to 16-2, 10 em-Coscinodiscus vigilans Zone
(7); interval Samples 16-4, 67 cm to 16, CC-Rhizosolenia
norwegica Zone (7); interval Samples 17-2, 46 cm to 17,
CC-Synedra jouseana Zone (?); interval Samples 18-1,
50 cm to 19-3, 40 cm-Pseudodimerogramma elegans
Zone (assuming the Miocene/Oligocene boundary oc-
curs at the base, a tentative absolute age of 22.7 to 23.8
m.y. can be given to the base of this zone); interval
Samples 19-3, 140 cm to 19-5, 135 cm-Coscinodiscus
praenitidus Zone (?); interval Samples 19, CC to 20, CC-
Thalassiosira irregulata Zone (?); interval Samples 21-1,
67 cm to 22-2, 115 cm-Pseudodimerogramma filiformis
Zone (?); interval Samples 22-3, 22 cm to 24-2, 86 cm-
Sceptroneis pupa Zone (?); interval Samples 24-1, 35 cm
to 26-2, 109 cm-*‘Interval Zone”-(not dated on the basis
of diatoms, the coccolith biostratigraphy (Miiller, this
volume) reveals a late Oligocene age NP 24 =
Sphaerolithus distentus Zone approximate age 24-29
m.y. after Berggren, 1972a); interval Samples 26-3, 34
cm to 28-2, 30 cm-Coscinodiscus oblongus Zone (late
Eocene age 37.5 - younger 43 m.y.); interval Samples
28-2, 133 cm to 29-3, 130 cm-Triceratium barbadense
Zone (late Eocene).

Radiolarians—338

At this site, an almost complete recovery of the
sediments from the Recent to late Eocene was obtained.
Based on radiolarian occurrences, the sediment column
could be divided into three units.

Unit | (Cores 1 through 6, CC) is characterized by
the absence of radiolarians, but with a high content of
ice-rafted material. In Sample 2, CC a relatively poor
faunal assemblage of reworked middle(?) Eocene was
obtained.

Unit 2 (Cores 7 through 29) is characterized by a
relatively rich radiolarian fauna ranging from late
Miocene to late Eocene. This unit has a high Miocene
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(Cores 7 through 17, CC) species diversity, which is also
the case for the Eocene (Cores 26-3, 67-69 ¢cm through
29, CC). The Oligocene (Cores 18-1, 110-112 cm
through 24-3, 62-64 cm) is characterized by fewer
species and a relatively high percentage of Trisso-
cyclidae.

The radiolarian fauna obtained from this site did not
have the key species which is the base for lower latitude
radiolarian zonation.

Traces of Stichocorys diploconus, Cyrtocapsella
tetrapera, and Cannartus violina were found at a few
horizons. Cannartus violina has the shortest time range,
with its first occurrence near the bottom of the
Calocycletta virginis Zone (early Miocene), being ex-
tinct in the Brachyospyris alata Zone (early middle
Miocene). Only one specimen of Cannartus violina was
found in Core 10, CC. However, Cyrtocapsella tetra-
pera was found in Core 17, CC, and as this species
ranges from the upper part of Lychnocanium bipes
Zone, which contains the Miocene-Oligocene bound-
ary, Core 17, CC belongs to the lower part of the early
Miocene.

Sample 7, CC is characterized by a high occurrence
of Hexalonche sp. A, which is correlated with the Hex-
alonche sp. A maximum at Site 348 in Sample 15-2, 30-
32 c¢m (late Miocene) and Samples 31-5, 17-19 cm
through 31, CC at Site 341.

Anellotubulates were recovered from different
horizons in this site. As there was no reworked
Cretaceous material in the Tertiary part of this site, it is
believed that the anellotubulates have been deposited
or produced in these horizons, or as recent work
suggests, produced during sample preparation.

Silicoflagellates—338

Sample 7, CC to Sample 8-2, 58-59 cm (76-79 m)
belong to the Mesocena circulus Zone including the up-
per part of the middle Miocene and the upper Miocene.
The assemblage consists of Distephanus crux, Mesocena
circulus, Mesocena apiculata, Distephanus speculum,
Mesocena diodon, and Cannopilus hemisphaericus. Sam-
ple 8-3, 70-71 cm to Sample 11-4, 85-86 cm (79-106.5 m)
contain the assemblage of the Corbisema triacantha
Zone. The species are the same described from the
Mesocena circulus Zone without Mesocena circulus and
with Corbisema triacantha, and Distephanus longispinus.

The Naviculopsis navicula Zone of the lower Miocene
was determined from Sample 12-2, 5-6 cm to Sample
17-4, 85-86 cm (117-167.5 m) indicated by the presence
of Naviculopsis navicula and Naviculopsis quadratum.
Other species are: Distephanus crux, Distephanus
speculum, Corbisema triacantha, Distephanus
longispinus, Cannopilus hemisphaericus, Mesocena
apiculata, and few specimens of Naviculopsis lata,
Pseudorocella barbadiensis, and Mesocena elliptica.
Distephanus crux and Dictyocha sp. are abundant in
most of the samples.

Sample 18-1, 50-51 cm to Sample 19-2, 10-11 cm (171
m) belong to the Naviculopsis lata Zone of the upper
Oligocene/lower Miocene. The assemblage is the same
described from the Naviculopsis navicula Zone minus
Naviculopsis navicula. Naviculopsis lata becomes more
frequent, and Naviculopsis biapiculata and Naviculopsis
ponticula were observed in this zone.
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From Sample 19-2, 85-86 cm to Sample 24-4, 37-38
cm (185-234 m) the Naviculopsis biapiculata Zone was
determined with the following species: Distephanus
speculum, Distephanus crux, Cannopilus hemisphaericus,
Mesocena apiculata, Dictyocha hexacantha, and
Naviculopsis ponticula. Silicoflagellates are less com-
mon in the nannofossil ooze and disappear in Sample
24-4, 144-145 cm to Sample 26-1, 67-68 cm (234-248 m).

The Dictyocha quadria Zone, defined by the first oc-
currence of Mesocena apiculata to the last occurrence of
Dictyocha quadria was determined from Sample 26-2,
109-110 cm to Sample 26-5, 30-31 cm (249-254.5 m),
with  Naviculopsis ponticula, Dictyocha quadria,
Mesocena apiculata, Dictyocha hexacantha, Distephanus
speculum, and Dictyocha frenguellii,

The assemblage below consists of the same species
minus Mesocena apiculata. This part also belongs to the
upper Eocene (Corbisema bimucronata Zone). The
sediments below Core 29 are barren of silicoflagellates.

Palynology—338 (S.B.M.)

Dinocysts

Fairly good to excellent cyst assemblages were
obtained from most samples taken from Core 8 and
below. These were more closely studied than assem-
blages from other sites, and the zonation suggested by
cyst ranges at Site 338 has been applied to other sites
(Figure 23). Seven cyst-zones were distinguished, with
further subzones in three of them. (For further details
see Manum, this volume.)

The cyst assemblages are rather species poor in
samples from Cores 33 and below, and reworked
terrestrial plant debris and indigenous pollen and
spores have a severe dilution effect on the cysts present.
From Cores 33 to 30 the situation changes rapidly.

Sections 24-5, 25-2 and 26-2 yielded virtually barren
cyst preparations. This interval is noticeable for mark-
ing the most drastic change observed in the composi-
tion of the cyst flora throughout the hole, serving to
separate cyst Zones [II and [V. From this interval up to
Core 20, Section 2, number of cysts decreases relative to
pollen, and while some samples are good, others are
barren (23-5, 22-5, 22-2, 20-5). This interval (24-2 to 20-
2) has a distinctive assemblage composition referred to
as cyst Zone III. The top of Zone IlI (in 20-2) is marked
by an influx of Lejeunia spp. and a few other species not
seen elsewhere at Site 338, probably reflecting an en-
vironmental event of fair dimension. From Core 20,
Section 2 upwards to the “glacial™ cores, the samples
yielded generally good cyst preparations with no in-
dication of events of a magnitude comparable to the
two described above.

Debris, Reworked Material

Reworked, thermally altered terrestrial plant debris
has a severe dilution effect on indigenous palyno-
morphs in all samples studied from Core 42, Section 2
up to Core 32, Section 5, and then disappears through
the following two cores. Reworked debris resembles
maceration residues which may be obtained from
humic coals. Relatively few reworked spores and pollen
are present. They are rather undiagnostic of age and
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Figure 23. Relative palynomorph abundance, pa-
lynodebris composition, and dinocyst zona-
tion, Site 338 — dinocysts; ——pollen and
spores; excl saccates; +*+- saccate pollen;
terrestrial plant debris: mixed cuticular and
tracheidal; A altered (dark color); Aunaltered;
sorted, tracheidal mainly @ carbonized
fopaque); © noncarbonized; — no recognize-
able debris; ()debris present but not; domi-
nating in prep. residue; symbol only: debris
dominating.

show slight to moderate thermal alteration. A few re-
worked cysts of (mid-) Upper Cretaceous age are pres-
ent.

The debris suggests that erosion of Upper Cretaceous
deltaic or lagoonal deposits, probably containing coal
seams, took place in the Eocene in the vicinity of the
Véring Plateau.

Among reworked material (never dominant) in Core
17, Section 2 to Core 8, Section 2, there is a small
assemblage of slightly to moderately altered pollen and
spores suggestive of a Paleocene/Eocene source. From
Core 6, Section 5 upwards, the reworked material is
derived from a variety of sources, ranging in age from
Lower Cretaceous (spores, cysts, thermal alteration



moderate) to Paleocene-Eocene (pollen, thermal altera-
tion slight, and unaltered cysts).

BIOSTRATIGRAPHY—339

Biostratigraphic Summary

“*Glacial sediments (Pliocene to Pleistocene) mixed
with underlying siliceous ooze in the lower part were
encountered from Cores | through 8, containing nan-
noplankton and planktonic foraminifera. Reworked
nannofossils, pollen, and dinoflagellates are present in
different amounts. The underlying siliceous ooze (Core
9 to Core 12, 74.5-108 m), is of late Eocene age, with
abundant, well-preserved, and diversified diatom,
silicoflagellate, dinoflagellate and radiolarian assem-
blages, and sponge spicules. Some fish debris was also
observed.

Foraminifera—339

*Glacial,” Cores 1 through 8

Left-coiling Neoglobogquadrina pachyderma is the
dominant form in these cores. The low diversity
benthos has Islandiella teretis (mostly) or Cibicides
wuellerstorfi (at one level) as the dominant form. Other
species present are Dentalina sp., Bulimina aculeata,
Melonis zaandamae, and rare miliolids. From Core,
Section 3 down, the effect of carbonate dissolution is
strong and the samples are poor in microfauna, Cores 7
and 8 being nearly barren of calcareous fossils.

An exception to the above is Sample 3, CC, Here
Bulimina aculeata is the dominant benthonic, and the
planktonic foraminiferal fauna is warmer than any en-
countered at previous sites; 20% of N. pachyderma coils
dextrally and three other species are present, Globi-
gerina bulloides, G. quinqueloba, and Globorotalia in-
flata. This would have been a most interesting *“‘glacial”
section to study climatic changes if it were not that the
cores have been highly disturbed by the drilling, and
possibly also by diapirism.

The ice-rafted material in the wash residues of Cores
1 through 8 consists of quartz and other sand grains,
rock fragments (metamorphic and sedimentary), lig-
nite, Cretaceous Inoceramus prisms, and rare macro-
fossil fragments. Samples 7-2, 23-25 cm, 7, CC, 8-3,
120-122 cm, and 8-4, 80-82 c¢m have in addition an
abundance of siliceous microfossils (Sample 8-4, 80-82
also has some white gypsum([?] crystals), which is ab-
sent again in Samples 8-5, 90-92 ¢cm and 8, CC.

Oligocene, Cores 9 through 12 (as dated with silicoflagellates)

Washed residues of Cores 9 through 12 are strikingly
different from the above and consist entirely of
siliceous microfossils (radiolarians, diatoms, and
spicules), and some fish remains with, at a few levels,
very fine volcanic glass. The total absence of siliceous
foraminifera could be used as very weak evidence for an
Oligocene age; Miocene siliceous oozes in the area
always yield Martinotiella communis, and Eocene oozes
have Spiroplectammina spectabilis.

Nannoplankton—339

“*Glacial” sediments were recovered in Cores | to 8
(0-74.5 m). The lower part of this sequence is mixed
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with the underlying siliceous ooze of Miocene and
Eocene age. Core 1-1, top to probably Sample 2-2, 96-
97 cm (0-10 m) belongs to the Emiliania huxleyi Zone
(NN 21) with Emiliania huxleyi, Coccolithus pelagicus,
Cyclococcolithus leptoporus, Gephyrocapsa ericsonii,
and very few specimens of Syracosphaera pulchra and
Helicosphaera carteri. Reworked species are more or
less abundant. The assemblage of Samples 2-3, 72-73
cm and 4-4, 98-99 cm (10-33 m) consists mainly of Coc-
colithus pelagicus and Gephyrocapsa ericsonii and
belongs to the Gephyrocapsa oceanica Zone (NN 20).

In Sample 4, CC and Sample 6-2, 128-129 cm (36.5-
49 m) few specimens of Pseudoemiliania lacunosa
(small) were observed. This part may belong to the
Pseudoemiliania lacunosa Zone (NN 19). The sediments
of Core 6, Section 3 through Core 8 (49.0-74.5 m) are a
mixture of ‘“‘glacial” sediments and the underlying
siliceous oozes.

In Sample 6-3, 39-40 cm a few slightly etched nan-
nofossils were found (Coccolithus pelagicus, Reticulo-
fenestra pseudoumbilica) together with silicoflagellates
of middle Miocene.

An Eocene silicoflagellate assemblage is present in
Sample 7-2, 20-21 ¢m and Sample 7-2, 83-84 cm with
only few specimens of Coccolithus pelagicus and
Reticulofenestra umbilica. Sample 7-3, 61-62 cm is
abundant in nannoplankton with Reticulofenestra
pseudoumbilica, Helicosphaera carteri, Coccolithus
pelagicus, Cyclococcolithus  leptoporous, Braarudo-
sphaera bigelowi, Sphenolithus abies, Discolithina
Jjaponica, and Discolithina sp. together with a mixed
silicoflagellate assemblage of Miocene and Eocene
species. In Sample 7-3, 102-103 cm and 8-1, 20-21 cm
Eocene silicoflagellates are present together with
Pleistocene nannofossils (Gephyrocapsa ericsonii,
Cyclococcolithus leptoporus). In Sample 8, CC only
Coccolithus pelagicus was found with many reworked
species of the Cretaceous and Eocene. Below this level
sediments are barren of nannoplankton.

Diatoms—339 (H.-J. S.)

The biogenic siliceous sequence contained a well-
preserved, diverse diatom assemblage with good index
fossils such as Coscinodiscus oblongus (found only in the
upper part and placing Sample 6-2, 60-62 cm into the
Coscinodiscus oblongus Zone of late Eocene age).
Triceratium barbadense was observed in Samples 6-2, 60
cm and 7-2, 70 ecm, and places Sample 7-2, 70 cm into
the Triceratium barbadense Zone of late Eocene (?).
Due to the fact that the base of this zone was not de-
fined at Site 338, the following age determination is ex-
clusively based on the occurrence of species at Site 338
and Site 339,

Triceratium barbadense is absent in samples below
Core 8, and new species were observed, which were not
found at Site 338, such as Pseudorutilaria monomem-
branacea and Coscinodiscus oligocaenicus. This places
Samples 10-12, 80 cm to 12-2, 10 cm lower into the
“middle” Eocene section than those samples from Site
338, Core 29. No diatoms were observed in samples
from the “‘glacial” sequence. Due to poor biostrati-
graphic zonation and age determination, no sedi-
mentation rates have been calculated.
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Radiolarians—339

Based on the occurrence of radiolarians, two units
could be identified.

Unit 1 (Cores 1, CC through 8, CC) is characterized
by being barren of radiolarians, except for the interval
7, CC through 8-3, 80-82 cm, which has a rich and well-
preserved reworked late Eocene fauna with Lophocorys
norvegiensis and Calocyclas talwanii,

Unit 2 (Cores 9, CC through 12, CC) has a high
species diversity, good preservation, but L. norvegiensis
and C. talwanii are missing. However, species not pres-
ent in the section recovered at Site 338 are present in
this unit, and it is assumed that the faunal assemblage
recovered from Site 339 has a stratigraphic position
below the stratigraphy position at Site 338.

Since this hole was drilled on the top of the diapir, it
iIs questionable how valuable this may be from a
stratigraphic point of view. It is likely that disturbances
have taken place during diapirism.

Silicoflagellates—339

Siliceous ooze is intercalated in Quaternary sedi-
ments probably due to slumping. In Sample 6-3, 39-40
cm, a lower Miocene assemblage is present, and in Core
7, upper Eocene to lower Oligocene, comparable with
those observed in the siliceous ooze recovered in Sam-
ple 9, CC to Sample 12, CC (84-108 m). Most impor-
tant species of this assemblage are: Corbisema tri-
acantha, Corbisema spinosa, Naviculopsis foliacea,
Mesocena apiculata, Corbisema hastata, Naviculopsis bi-
apiculata, and Corbisema bimucronata. This section
belongs to the Naviculopsis biapiculata Zone of late
Eocene to middle Oligocene age.

Palynology—339 (S.B.M.)

Dinocysts

Core 12, Section 2 and Core 10, Section 2 have good
cyst ‘assemblages. Dominating species are
Phthanoperidinium spp. (P. amoenum, plus P. resistente
and P. sp. I, both unknown from Site 338), Deflandrea
phosphoritica, and Thalassiophora pelagica, comparable
with cyst Zone V of Site 338. However, since Wetzeli-
ella spp. and Deflandrea sp. 1 are present, this may
suggest a transitional position between V and VI
(Figure 24).

Cores 8 to 5 also contain assemblages of Zones V to
VI composition; in Core 6, Section 2 and Core 7, Sec-
tion 2 they are virtually repetitions of the Core 10, Sec-
tion 2 sample.

Debris, Reworked Material

Core 10, Section 2 and Core 12, Section 2 have minor
amounts of carbonized tracheidal matter. From Core 8,
Section 5 upwards, reworked terrestrial debris (mainly
tracheidal) is prominent. In reworked spores and
pollen, two, sometimes three, grades of thermal altera-
tion may be distinguished (unaltered, slightly to
moderate, and moderate). Reworked palynomorphs
are not very age diagnostic, but appear to be derived
from Lower Cretaceous to early Tertiary (predom-
inantly Cretaceous).
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In Core 2, Section 2, a change is observed in the com-
position of reworked fossils suggesting an early Ter-
tiary origin. Here unaltered early Tertiary cysts are
present associated with slightly to moderately altered
pollen and spores of corresponding age, indicating
lower Tertiary sources of different diagenetic histories.

BIOSTRATIGRAPHY—340

Biostratigraphic Summary

The entire sequence (104 m) recovered at this site is
characterized by being a late to middle Eocene diatom
ooze, without calcareous fossils, except for Core |1
which is a mixture of Pleistocene and late Eocene
sediments, The Eocene sequence is strongly disturbed
either by drilling and/or diapirism.

Foraminifera—340

“Glacial,” Core 1

Left-coiling (96% in 1, CC) Neogloboquadrina pachy-
derma dominates the foraminiferal fauna. Two other
planktonic species, Globigerina quinqueloba and G.
bulloides, are very rare. The benthonic fauna is nearly
exclusively made up by Islandiella teretis, Melonis zaan-
damae being the only other species (rarely) observed.
The wash residues with this fauna and ice-rafted
material are “pure” until Sample 1-5, 81-83 cm.

Mixed *“Glacial” and Eocene, Cores 1 and 2

The mixed section is present from 1-5, 90 cm until a
level between Samples 2-1, 50-52 cm and 2-1, 140-142
cm. From the latter sample down, only siliceous Eocene
was found. The mixed nature of the section is evident
from the additional presence of abundant radiolarians,
spicules, diatoms, and Spiroplectammina spectabilis.

Eocene, Cores 2 through 11

Spiroplectammina spectabilis is not present in all
Eocene samples. Most others have Bathysiphon sp. and
some have, in addition, Haplophragmoides sp. The
erratic presence and absence of the fossils support the
observations made on the distribution of silico-
flagellates and radiolarians, that various levels of the
Eocene are mixed. No lower Eocene forms have been
noticed. The absence of calcareous fossils, like that at
Sites 338 and 339, indicates that the V@ring Plateau was
below the carbonate compensation surface (CCS) dur-
ing the late and middle Eocene.

Nannoplankton—340

Nannofossils were only found in Core 1. The
assemblage belongs to the Emiliania huxleyi Zone (NN
21) with Emiliania huxleyi, Coccolithus pelagicus,
Gephyrocapsa ericsonii, and Cyclococcolithus lepto-
porus. In the lower part of this core, Quaternary
sediments are mixed with underlying siliceous ooze.

Diatoms—340 (H.-J. S.)

*Glacial” sediments (~10 m thick) are directly un-
derlain by a late Eocene biogenic siliceous ooze, which
is greatly disturbed. Due to this disturbance, the
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biostratigraphic interpretation is tentative here. Orien-
tation of samples presented here includes various rever-
sals within the Eocene section and was placed in
descending order by the presence of index fossils such
as Coscinodiscus oblongus, C. oligocaenicus, Navicula
bendaensis, Pseudorutilaria monomembranacea, Scep-
troneis spp., and Triceratium barbadense.

Coscinodiscus oblongus Zone Triceratium barbadense Zone

9-2, 60-62 cm 7-2, 100-102 cm
9-5, 60-62 cm 7-3, 65- 67cm
10-6, 60-62 cm 7-5, 60- 62cm
11-2, 60-62 cm 8-5, 60- 62c¢m
11-5, 60-62 cm 3-2, 60- 62cm
2-2,60-62 cm 3-5, 40- 42cm

and samples 5-2, 60-62 cm, 6-5, 50-52 cm, 10-2, 60-62
cm into an unzoned interval below the interval at Site
338, Core 29.

Radiolarians—340

The well-preserved faunal assemblage recovered in
Sample 1, CC through 11, CC differs from that ob-
tained at Site 339. The major difference is the presence
of Calocyclas talwanii throughout, while Lophocorys
norvegiensis is present only in 8, CC-9, CC, where it is
abundant. Also, Spongopyle spiralis is present. The
general faunal assemblage would date the sediments as
late Eocene, but stratigraphically above the sequence
recovered from Site 339. However, not much attention
should be paid to the stratigraphic interpretations from
within Site 339 or 340. This is especially true for Site
340, which contains a reversed zonation.

Silicoflagellates—340

Silicoflagellates are present from Core 1, Section 4 to
Sample 11, CC (6-106.5 m). The assemblages indicate a
middle to late Eocene age. The sequence is mixed
probably due to diapiric activities in this area. It is
possible to recognize three units (A-C) with typical
assemblages. Units B (Core 1 to Core 3, Section 1 and
Core 6 to Core 8, Section 5) and C (Sample 8, CC to
Sample 11, CC) belong to the Corbisema bimucronata
Zone with the following species: Corbisema triacantha,
Distephanus crux, Naviculopsis ponticula, Mesocena

apiculata, Dictyocha quadria, Dictyocha spinosa, Cor-
bisema bimucronata, Naviculopsis foliacea, and Cor-
bisema cf. hastata. Unit C (Sample 8, CC to Sample 11,
CC) probably represents the youngest part of this zone.

Unit A (Sample 3, CC to Sample 5, CC) is inter-
calated in Unit B, and probably belongs to the
Naviculopsis foliacea Zone of the middle Eocene with:
Mesocena oamaruensis, Naviculopsis ponticula,
Distephanus speculum, and Corbisema spinosa, whereas
Dictyocha quadria is missing.

Palynology—340 (S.B.M.)

Dinocysts

Good cyst assemblages were obtained from all cores
except Core 1, Section 5 which is the only sample with
noteworthy amounts of terrestrial plant debris. Cyst
assemblages in Cores 11 to 2 show little variation, and
are dominated by Phthanoperidinium amoenum, cf. Gon-
yaulacysta giuseppei, Leptodinium incompositum,
Meiourogonyaulax sp., plus infrequent Deflandrea
phosphoritica, Thalassiphora pelagica, Cyclonephelium,
and Wetzeliella spp. This composition compares with
cyst Zone V of Site 338 (Figures 23, 24).

While Core 1, Section 2 appears to have a thoroughly
indigenous cyst flora closely resembling that of 339-10-
2 and 12-2 (Zones V to VI), and has no reworked
material, Core 1, Section 5 contains reworked material
and a few cysts of early Tertiary age, but different from
those present in the cores below.

Debris, Reworked Material

Terrestrial plant debris in Core 1, Section 5 consists
almost entirely of carbonized tracheidal matter, with a
few corroded spores (thermal alteration slight to
moderate) suggestive of a Cretaceous age.

BIOSTRATIGRAPHY—341

Biostratigraphic Summary

A thick Pliocene to Pleistocene sequence (Cores | to
25, 0-342 m) can be subdivided into four units by nan-
noplankton and foraminifera. Diatoms, silico-
flagellates, and radiolarians are missing within this se-
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quence; they are present only in displaced siliceous ooze
of early late Miocene age, encountered in Cores 4 to 7.
Pollen and diverse plant debris dominate this sequence,
with the exception of Cores 5 to 7, where a high in-
crease of reworked dinoflagellates compared to the
amount of pollen can be obsered.

Dinoflagellates are also abundant in the early late to
middle Miocene sediments (Core 26 to Core 34, 351-
456 m) rich in siliceous microfossils (diatoms, silico-
flagellates, archaeomonads, radiolarians, siliceous
foraminifera, and sponge spicules). Calcareous micro-
fossils are restricted to some horizons. In some of these
nannofossils are etched, indicating that most of the
Miocene was deposited near the CCD.

Foraminifera—341

The cores from this site yielded a fascinating
foraminiferal faunal succession that reflects significant
geologic events not only allowing for an understanding
of the local Vgring Plateau late Cenozoic geologic
history but also for speculations on the origin of the ice
ages.

*Glacial,” Pleistocene, Cores 1 through 19

The “‘glacial” Neogloboquadrina pachyderma Zone
with ice-rafted material (quartz and fragments of
metamorphic rocks) consists of three distinct benthonic
foraminiferal assemblage zones which will be referred
to as Subzones A-C. Subzone A has the normal Arctic
deep water benthonic fauna; Subzone B has the same
fauna as A, plus reworked Tertiary siliceous benthos;
Subzone C has the same fauna as A, but it is out-
numbered by additional Arctic shallow water forms.

Subzone A, Core 1 through Sample 4-2, 86-88 cm

The foraminiferal fauna is dominated by the plank-
tonic, sinistrally coiling Neogloboquadrina pachy-
derma. At this site, the species shows such a spectacular
range of morphologic variations and so many “abnor-
mal” specimens occur that we used the term “‘genetic
desperados™ as shipboard characterization of these
faunas although the phenomenon most likely is the
result of peculiar environmental conditions. Rare speci-
mens of Globigerina bulloides and G. quinqueloba are
present in most samples.

A few levels, however, are quite different: the washed
residues contain very little ice-rafted material and are
more like a normal foraminiferal ooze. Sample 3, CC is
from such a level. Here eight planktonic forms are
found. N. pachyderma still is dominant but only 61% is
sinistrally coiling (or 81% if larger, globular chambered
specimens are distinguished as N. incompata) as op-
posed to 100% in 1, CC and 98% in 2, CC. G. bulloides
s.s. is abundant and Globorotalia inflata, G.
quinqueloba, and G. bulloides cariacoensis are common,
whereas Globigerinita glutinata, Orbulina universa, and
Globorotalia hirsuta are rare, The assemblage suggests
that the surface water at that time was as warm as today
or warmer; that is in terms and criteria of Bé and
Tolderlund (1971): subarctic (8 species present) to tran-
sitional (presence of G. hirsuta and O. universa), or
about 10°C. The presence of G. cariacoensis and G. hir-
suta ascertain the Pleistocene (by all definitions) age of
this core.
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The benthonic fauna has the usual low diversity.
Cibicides wuellerstorfi or Islandiella teretis are domi-
nant in most samples, but in some samples Eponides
umbonatus or Pullenia bulloides dominate. Other forms
present are Melonis zaandamae, Elphidium incertum,
and some miliolids. The benthonic fauna of the warm
sample (3, CC) is somewhat more diverse, here
Bulimina aculeata is the dominant form and in addition
to the species mentioned above, several species of Len-
ticulina, Buccella, Cancris, and Fissurina were found. In
several samples of Core | Recurvoides turbinatus and
Reophax curtus are common; this is the first core where
the “‘glacial” sediments yielded a substantial arena-
ceous constituent.

Subzone B, Sample 4, CC through Core 7

The same fauna as subzone A, but empoverished and
the washed residues are mixed with Eocene radio-
larians, Oligocene (?) (Angulogerina gracilis?), and Mio-
cene (Martinotiella communis, Spirosigmoilinella sp.,
Spirolocammina sp.) foraminifera and some Arctic,
shallow water elements. N. pachyderma is small, com-
pact, and practically 100% sinistral. G. bulloides is rare.
Quite some washed residues largely consist of
redeposited siliceous ooze material and have a small
ice-rafted contribution only.

Subzone C, Core 8 through Sample 19, CC

More than any of the above, the washed residues of
this subzone largely consist of fine and coarse
terrigenous material, mainly quartz and fragments of
metamorphic rocks. Sinistral N. pachyderma dominates
the foraminiferal fauna, but is hard to find among the
clastics. Despite the scarcity of the fauna, G. bulloides is
found and warmer water species sporadically occur
(Globigerinoides triloba in 12, CC and G. inflata in 19,
ce)

Benthonic foraminifera outnumber the plankton in
this subzone. The same deep water benthos as in sub-
zone A is found but it is rare. More common are species
from shallower depths: Elphidium incertum clavatum
and E. incertum incertum dominate; other species are
Nonion labradoricum, Hyalinea balthica, Angulogerina
angulosa, Islandiella norcrossi, Buccella frigida,
Cassidulina crassa, Cibicides lobatulus, and miliolids.
This assemblage is considered to be redeposited. The
common presence of fragments of gastropod shells,
oysters, and other thick-walled pelecypods is further
evidence for redeposition of shallow water sediments.
Sample 13, CC yielded Lithothamnium fragments. The
base of subzone C lies between Samples 19, CC and 20-
1, 50-52 cm; the boundary is quite conspicuous because
of the sudden drop in amount and size of terrigenous
grains below it.

“Glacial” Plio-Pleistocene, Core 20 through Sample 25-2,
125-127 cm

This unit is characterized by the presence of sinistral
Neogloboquadrina atlantica and ice-rafted terrigenous
material, plus Cretaceous Inoceramus prisms. The ice-
rafted quartz grains and fragments of metamorphic
rocks are not as abundant and coarse as above and in
many samples are present in minor amounts or just as a
few grains. Three subzones can be distinguished: sub-



zone D with common N. pachyderma and relatively few
N. atlantica; subzone E practically barren; subzone F
with N. atlantica dominant and N. pachyderma present.

Adhering to a young Plio-Pleistocene boundary con-
cept (1.85 m.y.), one would draw the boundary at the
top of this unit (top of N. atlantica, Poore and
Berggren, 1975a,b); adhering to an old-boundary (2.8
m.y.) concept one might draw it between subzones E
and F.

Subzone D, Cores 20 through 22, CC

Of the 18 samples examined from this subzone, three
are barren (21-3, 6-8 cm; 21-4, 104-106 cm; 21-6, 47-49
cm) and their fairly large washed residues entirely con-
sist of ice-rafted sand, mainly fine with some coarse
grains. The washed residues of Samples 20-3, 55-57 cm
and 20-5, 55-57 cm, on the other hand, are oozes with
only some ice-rafted material. A third type of washed
residue is very small, has very little and fine ice-rafted
material, some pyrite, and practically no fauna. The
composition of other samples is somewhere in between
these extremes.

The fauna, if present, shows signs of dissolution.
Planktonic specimens generally are small. N. pachyder-
ma always dominates (99%, 100%, 90% sinistral in
Samples 20, CC, 21, CC and 22, CC, respectively).
Larger specimens with a more open umbilicus can be
classified as N, atlantica although the distinction is not
always clear; other species present in the richer samples
are G. quinqueloba, G. bulloides, G. glutinata and one
specimen of G. sp. cf. G. inflata. G. quinqueloba is of
“Pliocene size” (x = 268 um, cf. Asano et al, 1968). The
benthonic fauna is as in subzone A of the above unit, In
Core 20 Islandiella teretis and /or Cibicides wuellerstorfi
dominate, among the few others present are Melonis
zaandamae, Pullenia bulloides, P. quingueloba, and rare
miliolids. Cores 21 and 22 have practically no ben-
thonic fauna (rare /. reretis only) and the planktonic
specimens are very small.

Subzone E, Cores 23 and 24

Of the 16 samples examined from this subzone, eight
are barren. The fauna of the others is strongly affected
by carbonate dissolution and mainly consists of the
resistant /. teretis and M. zaandamae. The rare, small
planktonic forams are N. pachyderma and G.
quinqueloba. Washed residues show a similar variation
in relative abundance of ice-rafted material as in sub-
zone D, but with a higher frequency of the third type.
Pyrite is present in all samples and can be abundant.
Strictly speaking Sample 25-0, 17-19 cm should be
classified in this subzone; however it is considered con-
taminated with uphole material.

Subzone F, Core 25 through Sample 25-2, 125-127 cm

All seven samples of this subzone have glauconite;
the upper two are barren but the others have large,
sinistral V. atlantica and less conspicuously N. pachy-
derma. The benthonic fauna is as above but has in addi-
tion large nodosarids (mostly fragments). Pyrite is a
common constituent of the washed residues most of
which have some sand-size quartz. The carbonate dis-
solution effect is stronger than in subzone D but not as
strong as in subzone E.
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Mio-Pliocene, Samples 25-3, 8-10 ¢m through 25, CC

This part of the section is characterized by the
absence of calcareous fossils, the absence of terrigenous
(ice-rafted) material, and the presence of glauconite.
Other constituents of the washed residues are pyrite,
sponge spicules, and volcanic glass.

Subzone G

The six upper samples of this unit (25-3, 8-10 cm
through 25-4, 83-85 cm) are barren.

Subzone H

The eight lower samples of this unit (25-4, 137-139
cm through 25, CC) have the siliceous foraminifera
Martinotiella communis, Spirosigmoilinella sp., and
Spirolocammina sp. Drawing the Miocene-Pliocene
boundary for practical biostratigraphic reasons at the
top of the Martinotiella fauna would be in agreement
with the silicoflagellate age assignment. However, a
more significant “‘facies” boundary would be at the
base of this unit, below which calcareous foraminifera
are present again and glauconite is absent.

Upper and Middle Miocene, Cores 26 through 34

Practically all samples (including the lowest) of this
interval yielded the siliceous arenaceous assemblage M.
communis, Spirosigmoilinella sp., and Spirolocammina
sp. Age determinations on other siliceous microfossil
groups suggest that the lower Miocene was not reached
at Site 341. This is consistent with the presence of the
Martinotiella assemblage which at other sites also does
not range below the middle Miocene. Most washed
residues have some pyrite; some have volcanic ash. At
several levels sculptured or smooth archaecomonads are
abundant. Fish remains were found in some core-
catcher samples.

All levels suffered carbonate dissolution and the size
of the washed residues is minimal. However, dissolu-
tion is not always total. In Cores 26 and 27 some
calcareous foraminifera are preserved and at most
levels planktonic species are present. In Cores 28, 29
and the upper two sections of Core 30 some levels still
have a few plankton specimens, but from Core 30, Sec-
tion 3 through Core 32 only the odd calcareous
specimen is found and all 20 samples of Cores 33 and 34
are barren of calcareous fossils.

Despite its scarcity, the planktonic fauna has the
potential for further age determination. A very
preliminary investigation shows that dextral N. atlan-
tica is present from the top of Core 26 down to 27-4, 20-
22 cm which indicates a late Miocene age. Other forms
in this interval are Neogloboquadrina acostaensis (dex-
tral), N. pachyderma, and small Globigerina spp. Rare
dextral specimens in Core 28 may also be N. acostaen-
sis. From Core 29 down the N. acostaensis-like
specimens are sinistral and one might draw the
Messinian-Tortonian boundary between Cores 28 and
29 (Zachariasse, 1975). Scattered small specimens of the
Globorotalia mayerisiakensis plexus occur from Core
30, Section 3 down indicating that this part of the sec-
tion is of middle Miocene age.

The relict calcareous benthonic foraminiferal fauna
has Pullenia bulloides, Melonis zaandamae, Eponides
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umbonatus, and from Core 28 down small Uvigerina sp.
as its most common specimens. Others present are
Eggerella sp., Triloculina sp., Pyrgo sp., Nodosaridae,
Fissurina sp., Laticarinina sp., Cibicidae. This fauna is
different from the “glacial” one and especially the con-
sistent absence of Islandiella teretis is significant,

Nannoplankton—341

“Glacial” sediments were encountered in Cores | to
25 (0-335.5 m). The sequence can be subdivided into
four units.

Unit 1: Core 1 to Core 3 (0-28.5 m) with Quaternary
species: Coccolithus pelagicus, Gephyrocapsa ericsonil,
and a few specimens of Helicosphaera carteri,
Syracosphaera pulchra, Cyclococcolithus leptoporous.
Emiliania huxleyi was observed from Core 1-1, top to
Sample 2-1, 112-113 cm. Nannofossils are rare, en-
riched only in the nannofossil ooze layers. Reworked
species of the Cretaceous and Tertiary are generally
common in all samples except those from the nan-
nofossil ooze.

Unit 2: Sample 4, CC to Sample 7, CC (28.5-66.5 m),
a siliceous ooze with silicoflagellates and nannofossils
of middle/late Miocene age. These sediments are inter-
calated in the Quaternary sequence. A few reworked
nannofossils of the Cretaceous and Eocene were also
found.

Unit 3: In Core 8 to Sample 19, CC (66.5-228 m)
autochthonous nannofossils are rare: Coccolithus
pelagicus, Cyclococcolithus leptoporus, Pseudoemiliania
cf. lacunosa. The high amount of reworked Cretaceous
and Eocene species corresponds to an increase of ice-
rafted material.

Unit 4: In Cores 20 to 25 (237.5-342 m) well-
preserved nannofossils are common with: Coecolithus
pelagicus, Gephyrocapsa sp., Cyclococcolithus lep-
toporus, Helicosphaera carteri, Discolithina japonica,
and Pseudoemiliania lacunosa. This part of the profile
may belong to the lower Quaternary or upper Pliocene.

In Cores 26 to 33 (351.5-446.5 m), the nanno-
plankton assemblage consists of Coccolithus pelagicus,
Reticulofenestra pseudoumbilica, Discolithina japonica,
Helicosphaera carteri, and a few species of Sphenolithus
abies indicating a Miocene to early Pliocene age. Nan-
nofossils are restricted to several nannofossil ooze
layers intercalated in siliceous sediments. In some
layers, they are etched.

Diatoms—341 (H.-J.S.)

Sample 4-2, 101-103 cm contained a diversified
diatom assemblage with Rhizosolenia barboi and
Thalassiosira oestrupii, and is tentatively placed into the
Rhizosolenia barbol Partial Range Zone, dated as 1.8-
2.5 m.y. B.P. The diatom assemblage of this sample is
very close to the Assemblage | being defined on
present-day surface sediment material within the
CLIMAP program and covers the area north of the
Iceland-Faeroe Ridge to approximately 70° N
characterized by the northward flow of the Gulf
Stream.

The displaced block of biogenic diatomaceous ooze
represented in Samples 5-2, 105-107 cm through 7-5,
82-84 cm contained a well-preserved diatom assem-
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blage with index species such as Coscinodiscus flexu-
osus, Denticula punctata, Mediaria splendida, Coscino-
discus endoi, Goniothecium tenue and places this block
into the Nitzschia sp. 8.

The next unit directly overlain by the *“‘glacial” se-
quence consists of transitional biogenic siliceous ooze,
primarily diatomite, and covers the interval from 328 to
456 and deeper (uncored) meters. Cores 26 through 29
are placed into the Nitzschia sp. 8 Range Zone which
has an approximate early late Miocene age (10 m.y.
B.P.). Core 30 is placed into the Coscinodiscus plicatus
group Partial Range Zone, which has a tentative age of
approximately 13.5-13 m.y. B.P. Cores 31-34 are placed
into the Denticula hyalina Partial Range Zone, which
has not been absolutely dated, but is still in the middle
Miocene and is younger than 15 m.y. No fresh water
diatoms were observed, but reworked older species of
Eocene and Oligocene age were found in all
diatomaceous samples. Displaced shallow water
marine-benthonic species were found only in the block
within the “glacial” sequence. No facies change was
observed in the lower diatomaceous sequence.

Radiolarians—341

Based on radiolarian occurrences, three units could
be recognized.

Unit 1 (Samples 1, CC through 24, CC) consisted
mainly of ice-rafted material and was barren of
radiolarians. Within this unit, however, in Samples 3,
CC through 7, CC, there were reworked Miocene and
Eocene radiolarian faunas, with Calocyclas talwanii
and Lophocorys norvegiensis as the most typical species.

Unit 2 (Samples 25, CC through 30, CC) is char-
acterized by a rich siliceous microfossil assemblage of
good preservation, None of the zones as defined from
Site 338 was recognized, and the presence of Ant-
arctissa whitei and a Triceraspyris sp., very similar to 7.
antarctica, but larger, indicates that this unit is younger
than the Lithomelissa scigi Zone (late Miocene).

Unit 3 (Samples 31-5, 17-19 ¢cm through 34, CC) con-
tains a good radiolarian fauna of good preservation, ex-
cept in Samples 34-2, 41-42 cm through 34, CC, where
there is a decrease in both species diversity and preser-
vation. Samples 31-5, 17-19 cm through 31, CC are
characterized by a Hexalonche sp. A maximum, which
corresponds to Sample 7, CC at Site 338, and with Sam-
ple 15-2, 30-32 cm at Site 348, indicating a late Miocene
age. Lophocorys norvegiensis are present in Samples 25,
CC, 26, CC, 28, CC, 29, CC, 32, CC, and 33, CC, which
indicates that redeposition of late Eocene sediments has
taken place.

Silicoflagellates—341

Silicoflagellates observed in the siliceous ooze, which
is intercalated in Quaternary sediments of Samples 4,
CC to Core 7, CC (38-66.5 m), indicate middle Miocene
age and represent displaced material.

In Core 25, only sponge spicules, some diatoms, and
archaeomonads were found. The silicoflagellate
assemblage of Sample 25, CC to Sample 34, CC (342-
456 m) consists of the following species: Distephanus
crux, Mesocena diodon, Distephanus speculum, Can-
nopilus hemisphaericus, Mesocena circulus, Mesocena



elliptica, Mesocena apiculata, and Dictyocha cf. fibula
indicating a middle to late Miocene age (Mesocena cir-
culus Zone). Archaeomonads are common in some
samples.

Palynology—341 (S.B.M.)

Dinocysts

Cysts are frequent in Cores 34 to 25. A rich
assemblage very similar to that from 338-8-2 (Zone la)
is present in Sections 33-2 and 32-2, A poor Zone la
assemblage is present in Section 33-5, and that of Sec-
tion 34-3 is undiagnostic. The assemblages in Core 31,
Section 5 and higher cores are different, apparently
representing younger Miocene sediments than Section
338-8-2 (Figures 23, 25).

Debris, Reworked Material

Only small amounts of tracheidal matter are present
in cores up to Core 21. Higher cores are dominated by
terrestrial palynomorphs and diverse plant debris, with
the exception of Sections 7-2 to 5-5, which have good
and thermally unaffected Zones V-V (in 7-2) and Zone
Il cysts (in 6-2 and 5-5), reflecting sources of
allochthonous sediments at these points. This change in
allochthonous material source is also well reflected in
the cyst-pollen curves.

Material in the other cores appears to be mainly of
early Tertiary source, and slightly thermally altered.

BIOSTRATIGRAPHY—342
Biostratigraphic Summary

Cores 1 and 2 (0-47 m) belong to the Quaternary with
planktonic foraminifera (Globigerina pachyderma, left
coiling, dominant) and calcareous nannofossils. Re-
worked Cretaceous and Eocene pollen, dinoflagellates,
and nannoplankton are present. Late early Miocene to
middle Miocene sediments were encountered in Cores 3
to 5 (85-142 m) with diatoms, silicoflagellates,
archaecomonads, radiolarians and sponge spicules, and
some siliceous foraminifera. Core 6 belongs to the
lower Miocene based on diatoms and silicoflagellate
assemblages, while the radiolarian assemblage yields a
middle Miocene age.

Foraminifera—342

Glacial, Cores 1 through 2 (3-1, 50-52 ¢m)

Left-coiling Neogloboquadrina pachyderma dom-
inates the foraminiferal fauna (97.5% and 100% sinistral
in 1, CC and 2, CC, respectively). Globigerina
quingueloba and G. bulloides are very rare. Benthos is
relatively rare. Islandiella teretis is the dominant species
in most samples, but some have more Cibicides
wuellerstorfi. Rare other species are Melonis zaan-
damae, Bulimina aculeata, Eponides umbonatus, Pullenia
quinqueloba, lagenids, and polymorphinids. A varying
amount of ice-rafted quartz and rock fragments occurs
in all samples; rare lignite and /noceramus prisms were
found. Sample 1-3, 60-62 cm is practically an ooze
whereas the washed residue of other samples from Core
I consists of 20% to 50% forams. Core 2 is considerably
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Figure 25. Relative palynomorph abundance,
palynodebris composition, and dinocyst
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poorer, even having some barren levels; more
fragments and relatively more benthos suggest stronger
carbonate dissolution. Sample 3-1, 50-52 cm has the
same fauna (very rare) and washed residue as above.
However, the coring was not continuous and the
“glacial™ material at the top of Core 3 could very well
be downhole contamination.

Pliocene (?), Samples 3-1, 130-132 cm through 3-2, 120-122 cm

The upper samples of this core have practically no
fauna, only very few specimens of Spirosigmoilinella sp.
and Karreriella siphonella were found in the washed
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residues that largely consist of volcanic glass and some
sponge spicules. Since it overlies the Martinotiella
Zone, this part of the section may be of early Pliocene
age.

Upper and Middle Miocene, Core 3, Section 3 through Core 5

Sample 3-3, 55-57 cm has Martinotiella communis
and some corroded calcareous foraminifera (Cibicidae,
Lagena, Fissurina, Pullenia bulloides). This is the only
sample with calcareous tests, but from here down Mar-
tinotiella is consistently present often with
Spirosigmoilinella sp., Spirolocammina sp., and very
rare Karreriella siphonella. The washed residues have
radiolarians, diatoms, and at a few levels volcanic glass.
At other sites, the Martinotiella zone was found to be of
late-middle Miocene age; the age assignment also here
would agree with the determination based on silico-
flagellates.

Lower Miocene (?), Core 6

From the highest sample of Core 6 (6-2, 55-57 cm)
down Martinotiella is absent. Most samples are barren,
but some have rare Spirosigmoilinella sp. The washed
residues look quite different from above consisting of
glauconite with some or abundant volcanic glass. The
absence of Martinotiella suggests a pre-middle Miocene
age which would be in agreement with the conclusions
based on other fossil groups.

Nannoplankton—342

Nannoplankton are present in Cores | and 2 (0-47
m). The assemblage belongs to the Quaternary with the
following species: Coccolithus pelagicus, Cyclococ-
colithus leptoporus, Gephyrocapsa ericsonii, Helico-
sphaera carteri, and Emiliania huxleyi. Reworked
Cretaceous and Eocene nannofossils were found in
most samples. Sediments of the lower part of the profile
are barren of nannoplankton (85-151.5 m).

Diatoms—342 (H.-J.S.)

*Glacial” muds were recovered in Cores 1 and 2, late
early Miocene siliceous ooze in Cores 3 to 6 above
basaltic basement. Diatoms were found in high abun-
dance and good preservation in the siliceous ooze and
containe7 few age-diagnostic species: Bruniopsis
mirabilis, Coscinodiscus lewisianus, Cymatosira biharen-
sis, Opephora gemmata, Rhaphoneis parallelica, R.
wicomicoensis, Rhizosolenia bulbosa, Thalassiosira
fraga. The range of the above species allowed the
following zonation: Cores 3 to 5 belong to the
Rhizosolenia bulbosa Partial Range Zone, and Core 6
belongs to the Thalassiosira fraga Partial Range Zone.
Both zones are of late early Miocene age (base of
Rhizosolenia bulbosa Zone dated as 19.5 m.y. B.P.).

Reworked older species of Eocene to Oligocene age
were observed in Samples 3-2, 70-72 cm; 5-2, 60-62 cm;
and 6-2, 70-72 cm. Displaced fresh water species
(Melosira islandica) were found only in Sample 6-2, 70-
72 cm, and displaced shallow water benthonic species
(Diploneis species) were found in Core 5.

Radiolaria—342

Core | through Sample 2, CC consisted of “glacial”
sediments barren of radiolarians. Middle Miocene
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sediments in Samples 3-2, 50-52 ¢cm through 5, CC, cor-
responded to the upper part of the Actinomma
holtedahli Zone. Because of washing, the
glacial/nonglacial boundary was missed. Cyrtocapsella
tetrapera was present in Sample 3, CC, in a high enough
density so species identification is good. As C. tetrapera
is not a native species in the Norwegian Sea, it is most
likely that C. tetrapera was transported by currents,
when its population in the North Atlantic was at its
maximum in middle Miocene. This age is supported by
the silicoflagellate assemblage. It is reasonable to con-
clude because of the occurrence of C. tetrapera, that
Sample 3, CC at this site corresponds in time with
Samples 10-1, 115-117 cm through 11-1, 145-147 cm at
Site 338. )

A change in the radiolarian assemblage occurs
between Samples 5, CC and 6-3, 130-132 cm. The fauna
present in Samples 6-3, 130-132 cm through 6, CC is
very similar to the fauna in the lower part of the Ac-
tinomma holtedahli Zone, indicating an upper early
Miocene age.

Silicoflagellates—342

Silicoflagellates are common in Samples 3-1, 95-96
cm to 6, CC (85-151.5 m). The assemblage of Sample 3-
1, 9596 c¢cm to Sample 3-4, 45-46 cm consists of
Distephanus crux, Mesocena diodon, and Distephanus
speculum.

From Sample 3-4, 145-146 cm to Sample 5-6, 115-116
cm Distephanus longispinus, Cannopilus hemisphaericus,
and Mesocena apiculata are present, while Mesocena
diodon is missing. This part of the profile belongs to the
Dictyocha triacantha Zone of the lower Miocene to
middle Miocene.

The sequence from Sample 6-2, 30-31 cm to Sample
6-4, 65-66 cm belongs to the Naviculopsis navicula Zone
of the lower Miocene. In Samples 6-4, 115-116 cm and
6, CC Naviculopsis navicula was not observed. This part
of the profile may belong to the Naviculopsis lata Zone
of upper Oligocene to lower Miocene.

Palynology—2342 (S.B.M.)

Dinocysts

Core 6, Section 2 to Core 4, Section | gave workable
assemblages assigned to Zones Ila to la-b. Core 6, Sec-
tion 2 is the richest, containing the following Zone Ila
species (besides more long-ranging species): Lepto-
dinium spp. Il and cf. 1V, Batiacasphaera baculata,
Thalassiphora delicata, Pentadinium cf. taeniagerum,
and Dinocyst sp. 1., Cannophaeropsis sp. I11.

Core 5, Section 5 to Core 4, Section 2 are assigned to
Zone Ic since they lack L. sp. II, L. sp. IV, and C. sp. I,
while T. delicata, Apteodinium spiridoides (Gocht), and
A. cf. sp. B persist. Core 4, Section 1 lacks the three last
mentioned species, giving a poor Zone Ia-b assemblage,
without species differentiating these two subzones
(Figure 26).

Core 3, Section 2 has a completely different and ap-
parently indigenous assemblage of very few species,
none of which are known from the pre-“‘glacial” cores
of Site 338.
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tion, Site 342 (as established for 338). —
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mainly e carbonized (opaque); ©noncarbo-
nized; — no recognizable debris; () debris
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Debris, Reworked Material

In Core 6, Section 2 to Core 4, Section 2 scattered
noncarbonized tracheidal fragments are present. Core
4, Section 1 lacks recognizable debris, while Core 3,
Section 2 marks a distinct change in debris content.
Core 1 has very scattered reworked pollen and cysts
(Classopollis classoides, Gonyaulacysta hadra), which,
when taken in combination, suggest a Lower Cre-
taceous age.

BIOSTRATIGRAPHY—343

Biostratigraphic Summary

Quaternary sediments were recovered in Cores | to 4
(0-107.5 m) with nannoplankton and planktonic
foraminifera. Cores 3 and 4 are characterized by
benthonic foraminifera of a shallow water environ-
ment, fragments of thick-shelled pelecypods, and
bryozoa. Also the presence of siliceous ooze in Core 3,
Section 5 indicates displaced material. Reworked
Cretaceous and Paleogene nannofossils, pollen, and
spores are present.

In Core 5, Section 2 a middle Miocene diatom
assemblage was found (see Schrader, this volume),
while Core 5, Section 3 to Core 6 belong to the early
Eocene based on diatom, silicoflagellate, and dino-
flagellate assemblages. The early Eocene was also deter-
mined in Cores 7 to 16 by nannofossils and
foraminifera. This sequence is also rich in plant debris
and pollen, while siliceous microfossils are missing,

Foraminifera—2343

“Glacial,” Cores 1 through 5, Section 1

The upper cores are characterized by Neoglobo-
quadrina pachyderma (93%, 98%, 100%, and 100% left-
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coiling in Samples 1, CC, 2, CC, 3, CC, and 4, CC, re-
spectively) and by the abundance of terrigenous
material (ice-rafted quartz and rock fragments).

Subzone A, Cores 1 and 2

Both core-catcher samples have a well-preserved
Pleistocene (by all standards) planktonic fauna with in
addition to the dominating N. pachyderma, Globigerina
bulloides, G. cariacoensis, G. quinqueloba, and
Globorotalia inflata. This is a subarctic assemblage
comparable to the one living here today (Bé and
Tolderlund, 1971; Kellogg, 1974). The rare benthos has
an even lower diversity than at previous sites: large
Pyrgo spp. and Cibicides wuellerstorfi are practically
the only forms present. Foram tests make up between
50% and 10% of the washed residue, except for Samples
1-1, 0-40 cm and 2-3, 68-70 cm which are oozes with less
than 10% terrigenous grains.

Subzone B, Cores 3 and 4

The rare microfauna is quite different from above. N.
pachyderma is the only planktonic species found. The
benthos is more abundant than the plankton and of
shelf origin (a fat Cibicides sp., Elphidium incertum in-
flatum, Buccella inusitata). Rounded and angular
fragments of thick-shelled pelecypods and bryozoa
among the partly well rounded clastics are further
evidence for the displaced nature of the material (tur-
bidites). The washed residues have fragments of
sedimentary rocks including white chalk?, brown chert,
and lignite. Cretaceous [noceramus prisms are not rare
and one cast of a Paleozoic ostracode was found.

Subzone C, Core 5-1

The washed residue of the only sample from this
section (5-1, 132-134 cm) consists of ice-rafted sand
with N. pachyderma and some larger radiolarians. No
benthos was found. Since this core was taken after drill-
ing without coring, the top of the core could be caved
uphole material.

Miocene, Core 5, Section 2

The two samples of Core 5, Section 2 (50-52 and 135-
137 cm) both yielded Martinotiella communis and
Spirosigmoilinella sp., a late-middle Miocene assem-
blage as dated at the other sites. The upper sample also
has some quartz grains and radiolarians, which prob-
ably is contamination from uphole. The lower sample
has some volcanic glass.

Upper Eocene, Sample 5-3, 45-47 cm

This sample of Core 5 has very fine quartz, volcanic
glass, and abundant pyrite. Badly preserved and pyritic
casts of small nodosarids and stilostomellids are com-
mon and some specimens were found of Lenticulina
cultrata and a ‘‘smoothly ribbed” L. decorata sug-
gesting a late Eocene age (Bettenstaedt et al., 1962,
p. 347).

Middle Eocene, Samples 5-3, 110-112 cm through 6-1,
120-122 cm

All six samples from this interval have the siliceous
arenaceous Spiroplectammina spectabilis as the only
foraminifera. Diatoms, radiolarians, and spicules con-
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stitute the rest of the small washed residues. The middle
Eocene age is based on silicoflagellates.

Lower Eocene, Sample 6, CC through Core 16

Only a few specimens of planktonic foraminifera
were found; they are small and have an unkeeled, basic
globigerine morphology; most were provisionally
classified as G. linaperta. In searching for these rare
forms N. pachyderma was found as a contaminant in
many samples. The benthonic foraminiferal fauna is
better preserved and more common. Arenaceous
species mostly dominate in the upper cores (7 through
12); Cyclammina sp., Haplophragmoides sp., Recur-
voldes sp., Bathysiphon sp., Ammodiscus sp., Textularia
plummerae, and Spiroplectammina spectabilis. The
latter two range throughout the section.

The calcareous benthos has been affected to various
degrees by carbonate dissolution; many fragments and
broken specimens are present. Cancris sp. cf. mauryae is
by far the most conspicuous form, and apparently quite
resistant to dissolution because it is in several samples
the only calcareous form preserved. Others are small
stilostomellids, Lenticulina sp., Gyroidina sp., Pullenia
sp., Quadrimorphina paleocenica, Chilostomelloides
eocenica. From Sample 10-1, 120-122 cm down an
Osangularia sp. and Stilostomella spinulosa are regular-
ly present. Cores 15 and 16 differ in having less
arenaceous forms.

Except for Core 15, ash is present in most residues.
Fish remains, pyrite, and pyritized diatoms are com-
mon.

Our preliminary interpretation is that the upper cores
compare with the northwest German Eocene 2 and 3
(Ypresian), whereas the lower cores (15 and 16) may be
equivalent with the northwest German Eocene 1 (Y pre-
sian and upper Paleocene).

Nannoplankton—343

Quaternary sediments were recovered in Core 1 to
Core 4 (0-107.5 m). Core | belongs to the Emiliania
huxleyi Zone (NN 21) with an assemblage of Coc-
colithus pelagicus, Emiliania huxleyi, Gephyrocapsa eric-
sonii, Cyclococcolithus leptoporus, and very few speci-
mens of Syracosphaera pulchra and Helicosphaera
carteri. Reworked species of the Cretaceous and
Eocene are more or less frequent. Some nannofossil
ooze layers are present in Core 2, abundant in Cocco-
lithus pelagicus and Gephyrocapsa ericsonii. Reworked
species were only sporadically observed in these layers.
In Core 3, Section 5 a thin layer of siliceous ooze is in-
tercalated, probably displaced by slumping. Sample 4-
3, 80-81 cm (98-107.5 m) still contains Quaternary
species.

In Sample 5-3, 40-41 cm (145.5-155 m) few specimens
of poorly preserved Discolithina pulcheroides and
Micrantholithus sp. were observed, indicating an
Eocene age. From Samples 5-3, 100-101 cm to 7-1, 10-
11 cm (150-203.5 m) nannoplankton is missing.

Sample 7-1, 95-96 cm contains Imperiaster obscurus,
Zygolithus dubius, and Micrantholithus mirabilis which
give an early Eocene age (NP 12). This assemblage is
present in Core 7 through Core 16 (204-284 m) together
with Cyclococcolithus luminis, Braarudosphaera bige-
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lowi, Discolithina pulcher, Coccolithus pelagicus, Disco-
aster lodoensis, and Chiasmolithus solitus were found in
Samples 8, CC and 15-2, 105-106 cm. Nannofossils are
rare in the Eocene sediments and are slightly etched.

Diatoms—343 (H.-J.S.)

Well-preserved diatom assemblages were only
recovered from Cores 5 and 6. They contained a flora
different from all other Leg 38 material and dated only
by comparison with the well-known Cementstein flora
of Mors, Jutland, which has been placed into the early
Eocene. An early Eocene age was also assigned to this
core by silicoflagellate studies (Martini and Miiller, this
volume). Because of this single occurrence, no further
biostratigraphic investigation was made.

Sample 343-5-2, 140-142 cm contained a well-
preserved diverse middle Miocene diatom assemblage
with Denticula hustedtii, Mediaria splendida, Denticula
punctata, Pseudodimerogramma elongata, Rhaphoneis
parallelica, Goniothecium tenue, and Bruniopsis
mirabilis. Displaced shallow water benthonic diatom
species or displaced fresh water diatoms were not
observed.

A drastic change is composition, and slightly in
preservation, was found to occur between Samples 5-6,
110 cm to 6-1, 128 cm; the flora changes from diverse to
nearly monotonic composition.

Silicoflagellates—343

Silicoflagellates were found in Sample 3-5, 84-85 cm,
a siliceous ooze which is intercalated into Quaternary
sediments. The assemblage consists of Corbisema
triacantha, Dictyocha frenguellii, Dictyocha cf. fibula,
and Corbisema cf. hastata. From Sample 5-3, 100-101
cm to Sample 6-1, 128-129 cm (149.5-194 m) an
assemblage is present consisting of Distephanus
speculum, Corbisema spinosa, Naviculopsis foliacea, Dic-
tyocha rotundata, Dictyocha cf. fibula, Corbisema
apiculata, Dictyocha deflandrei, Dictyocha frenguellii,
Naviculopsis cf. minor, probably belonging to the early
middle Eocene (Naviculopsis minor Zone).

Palynology—343 (S.B.M.)

Dinocysts

Cores 16 to 8 gave poor cyst assemblages of low
stratigraphic value but comparable with Zone VIIa of
Site 338. Core 7, Section 2 contains a rich cyst popula-
tion, completely dominated by a deflandroid species
not seen at Site 338, and otherwise no zone-diagnostic
species. The assemblages in Cores 7 and below are all
considered to have been controlled by near-shore con-
ditions. Core 5, Section 2 has a good cyst assemblage
quite distinct from those below, mostly containing
species not used for zonation, plus a few species not
seen at Site 338. A correlation with Zone V of Site 338
is suggested by the occurrence of Psaligonyaulax cf.
simplicia, Leptodinium sp. 1, Deflandrea phosphoritica,
and Systematophora ancyrea (Figures 23, 27).

Core 4, Section 2 and higher cores have no
stratigraphically diagnostic cyst assemblages.
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Figure 27. Relative palynomorph abundance,
palynodebris composition, and dinocyst zo-
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cognizable debris; () debris present but not
dominating in prep. residue; symbol only:
debris dominating.

Debris, Reworked Material

Reworked material in Cores 16 to 5 is undiagnostic
of age. In Cores 1 to 4, the age suggested by spores and
pollen is not older than Cretaceous, and they appear
mpstly to be of Upper Cretaceous to early Tertiary
origin.

SUMMARY AND CONCLUSIONS, SITES 338-343

Summary

*Glacial’ Sediments

The thicknesses of *‘glacial” sediments at the various
sites in the vicinity of the V¢ring Plateau are as follows:

Sile 343— = |08 meters
Site 342— 47 meters
Site 338— 57 meters
Site 341— =323 meters
Site 339— 75 meters
Site 340— = 9 meters

Of these sites, the base of the “‘glacial” was not ob-
served (due to washing) at Sites 343, 342, and 338.
Hence, the actual thicknesses can be somewhat higher.

SITES 338-343

Lithologically, the *“‘glacial” consists of an almost ex-
clusively terrigenous sequence of interbedded sandy
muds and clays. There is evidence of ice-rafted
material, including pebbles, while occasional biogenic
oozes are found.

Paleonotologically, one obtains the impression of
low population and low diversity of species. Siliceous
sediments, apart from older reworked fauna, are com-
pletely absent in the “glacial.”” Nannoplankton exist
with generally low diversity, and are seldom very abun-
dant. The relatively high portion of reworked nan-
noplankton from the Cretaceous and the Eocene, es-
pecially within sediments rich in ice-rafted material, is
remarkable.

Planktonic foraminifera indicate generally cold water
conditions as exemplified by the left-coiling G.
pachyderma. The benthonic fauna also generally show a
low diversity of species and an arctic deep-water en-
vironment. Sporadically warmer water incursions are
indicated by warmer water fauna. Shallow water
benthonic foraminifera are also present, which have
been deposited by ice rafting, or some other means of
transportation. The section at Site 341 from 66 to 228
meters (Cores 8 through 19) is a good example of such
shallow water fauna.

It might also be noted, that there are some complete-
ly barren sections with the Pliocene. An example is the
section lying between 47.5 and 66.5 meters at Site 338.

Apart from the more ubiquitous reworked Eocene
and Cretaceous nannofossils, the “glacial™ sections at
the sites on the Inner Vdgring Plateau contain
allochthonous material probably derived from the
diapirs in this area. The section lying between 28.5 and
66.5 meters at Site 341 contains a mixture of Eocene,
Oligocene, and Miocene fossils. At Sites 339 and 340,
which are located on diapirs, the base of the *“glacial”
sediments is mixed with Eocene and Miocene material.

The varying thicknesses of the “‘glacial” sediments at
the different sites represent different average rates of
sedimentation. Assuming the base of the “glacial” to lie
at 3 m.y., the average rate of sedimentation at Site 338
is about 2 cm/1000 yr. The same rate is probably also
representative for Site 342, The “‘glacial” sediments
have been partially removed from Sites 339 and 340
because of underlying diapiric activity, hence the sedi-
ment thicknesses here cannot be used to calculate
average rates of sedimentation. It is noticed, however,
that the rate of sedimentation is considerably higher
(more than 10 cm/1000 yr) at Site 341 than at Site 338.
A small part of the increase can be attributed to the
presence of allochthonous Eocene through Miocene
sediments here probably derived from the nearby
diapiric structures. Also noted is a very large thickness
(66 to 228 m) of sediments characterized by shallow
water fauna. The section at Site 338 has not been ex-
amined in enough detail to determine if a correspond-
ing section, with shallow water fauna, is also re-
presented there. If it is not, it would seem that a large
part of the extra thickness of “‘glacial” sediments at Site
341 is attributed to the presence, near the base of the
section, of material which has been transported there
from shallow water. In any event, the Vgring Plateau
Escarpment is undoubtedly responsible in some way for
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the disparity of the thickness of glacial sediments at
these two nearby sites. The reflection profiler records
(Figure 3) in this area show a wedge of sediments corre-
sponding to the *“‘glacial” time, which thins out in the
direction of the escarpment.

The *“glacial” sediments are also somewhat thicker at
Site 343 than at Site 338. We note that shallow water
fauna are also present at Site 343, which lies at the foot
of the Vdring Plateau.

Miocene

Miocene sediments were recovered from Sites 342,
338, and 341. An attenuated section may have been
present at Site 343 during an interval that was washed
rather than cored. The section at Site 338 appears to be
complete. The upper Miocene is missing at Site 339.
Coring was stopped while in the middle Miocene at Site
341, hence no further information is available about the
lower Miocene at this site,

By and large, biogenic siliceous oozes form the
largest part of the Miocene sediments. Sediments that
are terrigenous in origin are also present in varying
amounts, and occasional ash layers are also present.

Calcareous fossils are generally absent or badly dis-
solved. An exception to this is the top part of the
Miocene (351 to 380 m at Site 341), in which calcareous
foraminifera are present. A possible explanation is that
most of the deposition during Miocene times was just
below CCD. In Messinian (late Miocene) times, during
the sea level fall of 200 meters, the sea bottom was
above CCD, which accounts for the preservation of
calcareous fossils during this small time interval.
Siliceous fossils—Radiolaria, silicoflagellates, etc.—are
commonly found in the Miocene sediments.

As for “glacial” sediments, the Miocene sedimenta-
tion seems to have been nearly identical at the adjacent
Sites 338 and 342 on the Outer Vdring Plateau,
However, the rate of sedimentation during the upper
Miocene, appears to have been about three times higher
at Site 341 than at Site 338. Undoubtedly, the presence
of the escarpment is in some way responsible for this.
However, since the sediments are principally pelagic,
the difference in the rates cannot be attributed simply
to a damming effect by the escarpment.

Oligocene

Oligocene sediments were recovered only from Site
338. They are probably present at Site 341, but lie
below the level to which coring was carried out. An
attenuated section may be present at Site 343 during an
interval that was washed rather than cored. They are
absent at Site 342, where Miocene sediments directly
overlie basement, a point that will be discussed later.

At Site 338, where the entire Oligocene section (from
about 150 to 270 m) is presumably present, the sedi-
ments are dominantly composed of biogenic oozes,
with varying amounts of terrigenous material. The
oozes are generally siliceous, containing siliceous
foraminifera, diatoms, silicoflagellates, and Radio-
laria. Calcareous fossils are generally absent, except in
the 180 to 247 meter interval, where nannoplankton
and calcareous foraminifera are present. In the lower
part of this interval (228 to 247 m), siliceous fossils are
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completely absent. It is interesting that a sudden in-
crease in seismic velocity occurs at about 228 meters,
together with an apparent increase in competence(?).
The increase in velocity persists to about 270 meters.

Eocene

Eocene sediments are found at Sites 343 and 338. At
Sites 339 and 340, Eocene sediments are found as part
of the diapiric material. There is some question about
the age of what has been called upper Eocene(?) at Site
343. Assuming that this age is correct, there appears to
be good resemblance in the sediment types comprising
the Eocene at Sites 343 and 338. The younger sections
are predominantly biogenic oozes, while the lower part
of the section (lower Eocene) consists mainly of
terrigenous sands and clays, with minor biogenic com-
ponents.

The upper Eocene contains siliceous foraminifera,
Radiolaria, and silicoflagellates. Calcareous fossils are
absent. The middle Eocene at Site 338 is barren, while
the lower Eocene contains calcareous fossils, some nan-
noplankton, and more abundant benthonic
foraminifera that resemble the Ypresian fauna of
northwest Germany. Pollen, spores, and dinoflagel-
lates are also found in the lower Eocene section. At the
top of the lower Eocene, in the interval of Cores 30 to
33 there is a very rapid change in the relative abun-
dances of dinocysts versus pollen and spores. The latter
predominate in cores below 33.

Diatomaceous oozes form the major part of the up-
per and middle Eocene sediments comprising the
diapirs at Sites 339 and 340. The sediments are jum-
bled up, being mixed at the top with “glacial” sedi-
ments, and at Site 340, there is a reversal within the Eo-
cene sediments. Middle Miocene sediments are sand-
wiched between two layers of upper Eocene sediments.

Contact with Basalt, Nature and Age of Basement

At Site 343, conglomerate pebbles composed of
mudstone and claystone and chloritized basalt overlie
the basalt. The top layer of basalt (253 to 269 m) is
probably a sill. Sediments lie between 269 and 282
meters, and consist of mud and rock fragments which
are chloritized and calcitized. Basalt underlies this sedi-
ment sandwich. The basalt at this site is highly altered,
with extensive chloritization and carbonatization.

At Site 342, there is a 4.5-meter coring gap between
the last recovered sediments and the top of the basalt.
The lowest sediment conisists of a Miocene (or perhaps
latest Oligocene) biogenic siliceous ooze, and it is clear
from other information (reflection profiling) that there
is a hiatus between the sediments and the underlying
basalt. The basalt at this site is generally fresh in
appearance. It is fine and medium grained, porphyritic,
and it appears to be alkalic in composition. Traces of
metallic copper are found in the basalt. At Site 338,
fine-grained sandy limestone overlies about 76 cm of
basalt breccia with chlorite/calcite cement. The fauna
in the sandy limestone (also in the breccia?) is early
Eocene.

The basalt is holocrystalline without a glassy matrix
and is considerably altered. Chloritization, calcitiza-
tion, and albitization are observed throughout.



The petrology and geochemistry of the basalts from
Sites 338, 342, and 343 are discussed in several papers in
this report (Kharin; Raschka and Eckhardt; Ridley et
al.; Schilling; as well as others). Age determination
results by the potassium argon method are summarized
by Kharin et al. (this volume).

The radiometric ages determined for Sites 338, 342,
and 343 are, respectively, 46.6 £2.5 m.y., 44 m.y., and
28.5 £2 m.y. At Site 338, the oldest sediments found
which are deposited over the basalt are earliest Eocene
in age; an estimate of 53 m.y. can be made. At Site 342
the oldest sediments recovered were of early Miocene
age (or perhaps late Oligocene) and are considerably
younger in age than the underlying basement. The
sediments of Oligocene age at Site 338 are clearly ab-
sent in reflection seismic profiler record at Site 342
(Figures 1, 7), hence the difference in age between base-
ment and overlying sediments is as expected. At Site
343 the oldest sediments are of early Eocene age, and
the much younger radiometric age can probably be at-
tributed to considerable alteration of the basalt. One
can conclude that at Sites 338, 342, and 343 the base-
ment is early Eocene in age although the radiometric
ages are 6 or 7 m.y. younger for basement at Sites 338
and 342 and almost 25 m.y. younger for Site 343. The
ages obtained paleontologically are roughly in agree-
ment with the ages obtained from magnetic anomalies.
Site 343 is located on anomaly 23 and Sites 338 and 342
are on ocean floor presumably somewhat older than
anomaly 24, but younger than 25 (see Figure in site sur-
vey chapter). On the Heirtzler et al. (1968) time scale
the age for anomaly 23 is 58 m.y., for anomaly 24 it is
60 m.y., and for anomaly 25 it is 60 m.y. But the
Heirtzler time scale gives ages that are too old by
perhaps 5 to 7 m.y. in the early Tertiary (Sclater et al.,
1974; Larson and Pitman, personal communication),
which would bring the magnetic ages in rough coin-
cidence with paleontological ages.

Hydrocarbons

Gas was encountered in the cores at Site 338 and 341.
However, the gas in the cores at Site 338 contained no
hydrocarbons; free nitrogen was the dominant compo-
nent, with carbon dioxide occurring in lesser amounts.
The situation was different in the cores at Site 341. Gas
pockets formed in virtually every core recovered below
a depth of 50 meters. All but one sample contained
methane, and nearly all gas samples from the Miocene
contained traces of ethane. Methane content increased
rapidly below 183 meters in the Pleistocene, and
decreases below 343 meters in the Miocene. Miocene
cores below 400 meters have a strong petroliferous
odor, and appear to contain interstitial soluble hydro-
carbons whose quantity seems to increase with in-
creasing depth. For a further discussion see Morris
(Chapter 24, this volume). Coring at Site 341 was sus-
pended at 456 meters, and the hole was plugged.

Shore-based organic geochemical studies have not in-
dicated the presence of anomalously high concentration
of lipids. Erdman and Schorno (this volume) believe
that, while the core samples are rich in organic matter,
petroleum genesis appears to be at only a very early
stage. Other organic geochemists (Hood et al., this
volume; Hunt, this volume) believe that none of the
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samples analyzed are potential sources for significant
oil accumulations.

One sample of Eocene age at Site 339, which has ob-
viously been brought up by diapiric activity, was found
by Erdman and Schorno (this volume) to have a high
proportion of lipids—*‘comparable to those for source
rocks for many petroleum accumulations.” This result
would suggest that if there is petroleum potential on the
Vgring Plateau, it is underneath the Inner Vgring
Plateau at depths not reached by the drilling on Leg 38.

Discussion

Origin of Vgring Plateau

The Vgring Plateau, a relatively flat (at about 1200
m) submarine plateau, is a prominent feature of the
continental slope off Norway, and its origin has been a
subject of considerable speculation. The Vgring Plateau
Escarpment (Talwani and Eldholm, 1972), which is a
buried escarpment trending roughly northeast, divides
the Vgring Plateau into an inner and an outer part. The
inner part of the Vgring Plateau contains a large
thickness of sediments, perhaps up to 8 km, which may
extend into the Mesozoic, or even perhaps into the
Paleozoic. Talwani and Eldholm (1972) believe the in-
ner part of Vgring Plateau to be a subsided continental
area. From seismic refraction measurements, Hinz
(1972) believes that the underlying crust is intermediate
in character, since neither typically continental nor
typically oceanic crustal velocities are obtained.

The outer part of the Vgring Plateau contains only a
thin layer (0.5 to 2 km) of low velocity sediments.
Talwani and Eldholm (1972) interpret these sediments
as Tertiary, and the underlying prominent reflector as
oceanic basement. In their view, therefore, the Vdring
Plateau Escarpment defines the ocean-continent
boundary. Three important observations tend to sub-
stantiate this view. One, that linear magnetic anomalies
are present on the Vgring Plateau, which apparently
continue into well-identified anomalies in the Lofoten
Basin. Secondly, this reflector continues westward into
the oceanic basement of the Norway Basin and Lofoten
Basin. Thirdly, refraction measurements give a velocity
of about 5 km/sec for the prominent reflector, which is
typical for basement. Earlier single-channel seismic
reflection results showed no reflectors below this
prominent reflector which was reached by drilling at
Sites 338 and 342, but recent multichannel reflection
results (Hinz, personal communication; Montadert,
personal communication) show underlying layered
reflectors resting on “‘true basement.” The area where
the subbasaltic reflectors exist is generally confined to a
limited area between anomaly 24 and the escarpment.
Our interpretation is that these subbasaltic reflectors
probably represent pyroclastic sediments deposited
rapidly and that true basement is not significantly older
than the overlying basalt.

If the above interpretation is correct, the drilling
results substantiate the view advanced by Talwani and
Eldholm (1972) that the Vdring Plateau Escarpment
represents the ocean-continent boundary, and the
Outer Vgring Plateau is oceanic in origin. The age of
the opening of the Norwegian Sea is earliest Eocene.
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Nature of Sediments on the Vgring Plateau

It appears that the Vgring Plateau Escarpment has
had a major effect on the sediment distribution on the
Vgring Plateau, Not only has it acted as a dam for
terrigenous sediments brought in from land by turbidi-
ty currents, etc., but the fact that pelagic biogenic
oozes, as in the upper Miocene, are much thicker on the
Inner Vgring Plateau suggests that current activity on
top of the ridge underlying the Outer Vgring Plateau
reduced the amount of pelagic sedimentary deposits on
it. Upper Miocene sediments are about 3-4 times
thicker at Site 341 than they are at Site 338. If the value
of 2 km for the total thickness of the Tertiary sediments
obtained by Talwani and Eldholm (1972) near Site 341
is accepted, the total Tertiary column is about 5 times
thicker at Site 341 than at Site 338. This suggests that
the importance of the V@ring Plateau Escarpment as far
as sediment distribution is concerned has been main-
tained throughout the Tertiary.

Some other points of interest can be noted about the
sediments. The basal Eocene found at Sites 343 and 338
is notably terrigenous in composition. Turbidites,
sands, and sandy muds prevail. This situation is in
some contrast to the remainder of the Tertiary sequence
found at any of the Vgring Plateau sites. Although
terrigenous sediments are found throughout the Ter-
tiary, they are seldom as dominant as in the basal
Eocene. There are at least two possible explanations for
this. One is that in the early Eocene when the initial
opening of the Norwegian Sea had just started, there
was a large amount of tectonic activity, Emergence and
erosion could supply terrigenous sediment. An objec-
tion to this idea is that there is no apparent cause for
the sudden stoppage of terrigenous sedimentation. A
more plausible suggestion is that these lower Eocene
sediments came from the erosion of the crestal part of
the Vgring Plateau basement ridge (see location of Site
342, Figure 1) itself when it was above sea level. When
it subsided sufficiently below sea level, this erosion
stopped. This hypothesis nicely explains the ponding of
Eocene sediments between the locations of Sites 342
and 338. However, the presence of quartz grains in
these sediments is not easily explained if they are ob-
tained by weathering of basalt, Itualso suggests that the
Vgring Plateau has subsided about 1450 meters since
Eocene time.

We notice that hiatuses in sedimentation exist at Sites
342 and 343. We can explain the absence of Eocene and
Oligocene sediments at Site 342 by invoking initial
emergence, and then possible nondeposition and ero-
sion even when submerged under shallow water due to
current activity. At Site 343 it is more difficult to
suggest reasons for the absence of sediments. Perhaps
bottom currents in this location at the foot of the Vgr-
ing Plateau were responsible in part for the absence of
sediments.

Diapirism

On a diapir cored by a piston core from Vema in 1970
(Talwani and Eldholm, 1972), Eocene fauna was iden-
tified (Bjgrklund and Kellogg, 1972). The question
remained whether the Eocene sediments merely
represented material on the top of the diapir, or
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themselves constitute the diapiric material. We were
able to, for safety reasons, core only about 100 meters
into the diapirs at two locations. Only middle and up-
per Eocene fauna was encountered. At Site 340,
stratigraphic order of the sediments was disturbed
(including a reversal). Biogenic oozes constructed the
Eocene material, and it seems reasonable to suppose
that the Eocene sediments constitute the diapiric
material.

Displaced Miocene, Oligocene, and Eocene fauna
found within a section of the Pleistocene at Site 341
suggest that the older sediments have been obtained
from the high-standing diapirs by erosion and slump-
ing. One can extrapolate this observation, suggesting
that this section of the Pleistocene was a principal time
of diapirism. Some diapirs are now covered by flat-
lying undisturbed Pleistocene sediments, suggesting
that they are at present not rising. Others outcrop, or
are covered only by a very thin veneer of sediments.
This suggests either continued activity at present, or the
possibility that no sedimentation has occurred on the
steep diapirs, either due to increased current activity or
because of erosion through slumping or otherwise.
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SITE 338 HOLE CORE 3 CORED INTERVAL:15.0-28.5 = SITE 338 HOLE CORE 4 Colaﬂil AL: ?8.5-38.0.m
FOSSIL ula ] FOSSIL glal.]
CHARACTER z |2 CHARACTER z|x|%
- Hz] ¢ HHE . z| 2 HHE
'\:a z <|2 HE 2 |uwotoey |5 (512 LITHOLOGIC DESCRIPTION v Sl lel % H £ |LHoloGy HHEE LITHOLOGIC DESCRIPTION
- w " 3
§=HHHHHEE HHE aEHHHHHEE HHE
EEEERE AHE HFEE FHE
glal & H niw|= - ala|z| “in|=
o X o
Egl?fsér::l‘lf:“?;:i,l?;‘ser‘g’lf}d‘;‘]‘#;ﬂ! Drilling breccia to fntense deformation
= N4, s . - :
: qray (5Y 4/1). Pebble zones throughout. = voro iﬁ:z‘g:aj 'f5?0257‘;:'!.1;:kssiérdtxg?fnrs‘
] Entgnse ‘:efnmtjuh Dedﬁ;ng irproves ] light olive gray (5Y 6/1), medium dark
0.5 vorn " ec. 4, especially at base. 0.5 g;ay (N4}, dark green gr:u-E Generally very
2 3 mixed with | cm dark qray [N3) bands in
1 ] MAINR LITHOLOGIES 1 ] Sec. 4. Pebbles (1-2 mm) noted in Sec. 3.
1.0 a) CALCAREOUS MUD (Smear CC) 03 L
B 5Y 3/2 74 Sand 10% Quartz g B MAJGR LITHOLOGY
e 182 591t 51 Feldspar = MU
il ORG.. BEOCHEM DY CALCAREOUS O0ZC (Smears 3-75,
= o 75% Clay TRt Mica B RiP 4-75, 4-147, CC)
= Joo ;:; gil’::uginerﬂs 8 ol . 5% Sand 5- 7% Quartz
g _‘.FnE 201 Muthigenic carbonate 8 x 35_;$ E:;; Tlt—“:: g:::ieziﬂerﬂs
= Poe ] TRE Foraminifera o = 0-15% Vol 1
ul = ER/AE oo 102 Nannofossils = i - 5y 4 ey toicutic gldss
2= 2 i ! w : 2 1 ‘:’t:‘l;ﬁ 35-%3;’- g;ay mll;erals
= Jos = . W - avconite
E s &6 b) CALCAREOUS CLAY ﬂ&n::r 4-80) EHELL N 25.50% Authigenic carbonate
gl (] g5 r 1% m:a * b L] 20% Mannofpssils
g S a0 " s n - ]
=1k & Wi Bol Mixed TRZ Heavy minerals = = B Carbon-Carbonate (DSDP)
g m 77 S6Y 6/1, 57% Clay minerals = ] 5-129 (1.9, 0.2, 14}
3 Jod 5¢ &/1 and 303 Authigenic carbonate S| 5 = Wmtmiars W
Ky Foo A 10% Nannofossils wl= = 5Y 41 Grain Size (DSOP)
SIE 1 ©) CALCAREOUS ASH (Smear 4-145) =g X sy 4/l <147 (2.1, 34.2, 63.7)
3 B=Y=] 7% Quartz =13 3 gazd 75 with
I=Ts il .y TRY Mica 3 %’a —  5Y 6/1
B [F/P 5"..._‘_4.:: 105 TRE Heavy minerals s B et
2 el g ool 1 . 40% Opaques - Ash? Fac N3, N4
ola B . g 5¢ a1 18% Clay minerals D or
& 1 ! 15% Authigenic carbonate iy
i { | 20% Nannofossils Ten sy 4/1
d) WUD (Smear 4-60) B B AR S) with K3
ua 10% Sand 20% Quartz e S A = L=
60 . 201 51t 3% Feldspar i Tae |75 N3
4 anbl 691 Clay TF]tE :ica ; . _‘:‘u:n
% Heavy minerals ro -~
B Y 441 1z Opagues B R/A B -ﬂoﬂ; - = 5¥ &)1
& kil - 1% Volcanic glass bBod .. il with
! 1 He, 69% Clay minerals OO0k =hal™  seY 41
B :f,s_ 5y 41 5% Authigenic carbonate ::'.;g{: 1‘;: a4y
CORE CORE j o O3 56Y 41
B [Pl B g =0 S6Y 4/1  MINOR LITHOLOGY B8] BVA ciEn B
NANNOFOSSIL QOZE (585:;"3‘105} Explanatory notes in Chapter 1
10% Authigenic carbonate
B1% Hannofossils
'z Sponge spicules
1% Foraminifera
TR% Opaques, Volcanic
glass
Carbon-Carbonate (DSDP
=105 (1.1, 0.8,
Grain Size (DSDP)
2-100 (14.7, 33.5, 51.B)

EPE-8€E SHLIS
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SITE 338 HOLE CORE 5 CORED INTERVAL: 38.0-4/.5 m SITE 338 HOLE CORE & CORED INTERVAL: 47.5-57.0m
FOSSIL o - FOSSIL o 2l
CHARACTER i i Z|xl3 CHARACTER e [ HH
wlz < o| = =|G|Z wlz| & < v Gl E
o 5 ol%|= =| ¥ [LITHOLOGY 22 - LITHOLOGIC PDESCRIPTION 2 o E 2 x| =| & |LTHOWOGY 2 - LITHOLOGIC DESCRIPTION
= - - 4 < o e w .
- HEHHHER HHE M HEHHHHEE gl=|8g
2= H c|a|E Hi H sla|=
alalz]3 "R S - alslz|2 w8z
o o ;
Colors: olive gray (5V &/1), dark gray Colors: olive gray (5Y 4/1), dark gray
.| [N3), olive gray (5Y 3/2), medium dark = (N3}, medium dark gray (N4}, minor
= qray (N4}, dark green gray (SGY &/1). ] greenish-gray (56Y 6/1). Intense de-
yoiD Intense deformation-drilling breccia, - formation - breccia. Yields color
0.5 with complete in core mixing. Some 05 mattling.
1 B streaking by (N4). Pebbles scattered in 1 B
ecs. 3, 4, and 5 (inc. 10 mm gneissic =] MAJOR LITHOLOGY
pebble). 1.0
L= WD (Smears 5-75, €-149, CC)
MAJOR LITHOLOGIES |l 123 Sand 20% Qudrtx
i 187 5ilt 3% Feldspar
#) CALCAREOUS MUD [5r|1eevs 3-75, CC) = 70 Clay 1% Mica
3- 5% Sand 3~ 6% Quartz R 25 Heavy mirerals
15-30% Silt TR- 2% Feldspar = 21 Opagues
B7-80% Clay TRT Heavy minerals 1% Volcanic glass
8 B 0- 1% Opagues 70% Clay minerals
2 55-75% Clay minerals 2 = TRE Authigenic carbonate
0- 11 Glayconite .
g/8 = 0- 1% Zealite Carbon-Careonate gDSDP[
=07 1B 5 5Y 471 15-20% Authigenic carbonate 0 REEHER 5-50 (0.3, 0.2,
wl= = with 0- 1% Foraminifera = g i Size (DSt
=@ . LE] 5-151 Nannofossils Grain Size (DSDP
S ] 6-120 (11,7, 28.9, 53.5)
HE B [/ L b) SAMDY MUD (Smears 5-80, 5-115) " ]
== 5Y 441 10-15% Sand 15-20% Quartz v}
ilm 15-20% 5ilt 2- 5% Feldspar = =
o 75 5Y 3/2 70-75% Clay TR=- 1% Mica o 3 _I
ey o 8 3 N3 2- 3% Heavy minerals =
S 50-70% Clay minerals &
o| B 3-10% Dpagues 0 =
=2 0- 2% Glauconite s ]
23 8 2
& Carbon-Carbonate gDSD?] =
5-86 (0.3, 0. = .
=
S5y 41 .
carhun Carbonate (PP =
with M3 S5 Ttop) (0.45, s 7) ]
B 4 6-5 (bottom) (0.25, 0.09) 4 R
Grain Size _{_D
7-130 (5.3, P % g 1
— m 5-28 (21.2. 35? 43.1)
- sran
B 567 471
" L.
5Y 4/
B|B 5 75
B 5 5y 441 with
B/ an B 23 N3
L T B/B B fe]
CMG GEOCHEM
8 5Y 32 . 7
:: 3 =1 5Y 41
] <
5Y 471 .
8 5GY 4/1
3 L
i 8 MeE  we
ek 56Y 6/1
BRME cc|  sGY 4/1 8 |R/F| B R/m| coRe | ©| san
ATCHER|

Explanatory notes in Chapter 1
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Sceptroneis
I caducea (D)

MINOR LITHOLOGY
DIATOMACEOUS ASHY MUD
3

9 ORED |NTERVAL:85.6-35.0 7
CORE 7 NTERVA H CORE [ T:‘|_
g -
H &lu acter || z|s|z
2] <|5|& - o « A HE]
H w «[z|2f = Elulg LITHOLOGIC DESCRIPTION
wlz «[x10) & £|5|% LITHOLOGIC DESCRIPTION |3 olx|=|&|5| & [tTHOWOGY |3 133
qc|e8la|e|2|2|2|C| & Zlz|" <~ AHEHME 2zle
~ < 5 pre 2i5le H 3 “ 2=
HEEIEE G glslz e HHE
4|2 g o w|= = nyel=
al5|Z]|2 iy
o
1 k (5Y 271}, intense deformation,
Olive black (5Y 2/1), olfve gray (5Y &/1). =3 votd l?ul:?v:!“ (5Y 2/1), intense
wl Moderate deformation. =] ]
] 4
= MAJOR. L 1THOLDGY
Blg MAJOR LITHOLOGY @l g ] = R0 LITHOLOGY
£(2 =2 P ¥ M DOZE (Smear CC
ulz MDDY DIATOM OOZE (Smears 1-140, CC) E K " "ggnm?énn 5'.t(1uartz }
gl t 1- 5% Sand 51 Quartz ol ] 95 Clay 1% Opagues
S 5-25% 541t 14 Mica =151 [R5 o] st2n ) 12 Volcanic glass
ot || == 74-90% Clay 1% Opagques Bl = A-Ray (BP) 7% Clay minerals
gls =Hepad ; i 1t \cr?lcanjlz g1:ss =l o By T80 TR: Glauconite
hai 4 -fay (BP) 3 Clay minerals o = 200 Ment. % i
g2 ey e B TR1 Glauconite & /5| == o 47 111, ?‘E.. E,‘,:::?:,ian,
3= - e iEe b . e
N e 15 Hont. ans ]:Imlmt\s C/GiA/gl comE = 5¢ 2/1 20 kaol. 5% Sponge spicules
—+1 45 1. 10% Radiplarians ATCHER] i 13 Chlo. ilicofl 1lat
21 Kaol. 107 Sponge spicules L ] g, B 1% Silicoflage L]
17 Chla. 1% Silicoflage!lates
Carcon-Carbonate (0SOP) CORE 10 CORED INTERVAL: 86.0-104.6 m
1-106 1.8, 1.3, 1 : NTERVAL
SSIL slal.
z -
C a NTERVA s 3 2 s 5 E
CORE :k w 2|E[2] £ | Linotoey |2]5] 3 LITHOLOGIC DESCRIPTION
Lo 1 < = -} | ow =
A < wl| g Slale
Z| w» FHEE = 3 “ g alz
H H
] = HEF LITHOLOGIC DESCRIPTION = E: ni%l=
ol=|= = : Sla|= - o
a < et wie
< § HEHE 2l H [_ ] Olive gray [5Y 2/1), brownish gray
z1%|2 HEE ] (5YR 471). dusky yellow green {56Y 5/2].
A R . R Intense-moderate deformation, mottled
e ] volio colors {subhorizontal), sese bioturbation.
Colors: olive black {57 2/1), olive = 0.5
gray (5Y 4/1). Intense to moderate il 1 MAJOR LITHOLOGIES
deformation. =1 = o —_— R
=1 i ) MUDDY DIATOM OOZE (Smears 2-49, 2-128)
= MAJOR LITHOLOGY sl & 1.0 3- 5% Quartz
et wi ]| o e 6l 0- 3% Mica
,,, MUDDY DIATOM OOZE (Smears 3-60, CC) als ! 0- 1% Dpaques
5 5% Sand 3t Quartz = sY 271 10-15% Volcanic glass
e 20T silt 31 Opagues =l 29-37% Clay minerals
= 751 Clay 2% Volcanic glass E TR- 1% Glauconite
A 25% Clay minerals 30% Diatoms
o - Lg'i- g“lau:anitz 102 Radiolarians
Fr % Diatoms 7-15% Sponge spicules
2 15% Radiolarians 1- 2% Silicofiagellates
e 10t Sponae spicules YR 201
wlE 2 b] DIATM DOZE (Smear CC}
§ - Carbon-Carbonate (PP 5T Quartz
213 -3 Ttop) (1.36, 0.04) ¥ 3 S4Y 5/2 TRE Nica
= 83 (vottom) (2.11, 0.08) /6 2% Dpaques
= B A/GR/a| come FVDD 10¢ 472 7-10% Volcanic glass
2lg L-Ray (8P CATCHERD, —— . 10% Clay minerals
|2 480 E e o 2% Glauconite
= T6 Mont 50-60% Diatoms
= 32N 5-10% Radiolarians
i 22 Kaol 15-20% Sponge spicules
b i 28 Cnlo 2- 5% Silicoflagellates

(Smear 2-104)

35% Sand art:z
291 Silt 20% Opaques
36% Clay 10X Yoleanic glass

36% Clay minerals
%-Ray (BP) b
=% 1% Glauconite

- 152 Diatoms
T Pont, 3% Radiolarians
17 b.“.an“l 10% Sponge spicules
125 Chlo. 2% S1licoflagel lates

Grain Size (DSDP)
7102 [

19.4, 28.9, 61.8)

SIT

Explanatory notes in Chapter 1
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m
=
>

1104.5-114.0.m SITE 338 HOLE S118.0-123.5m

m
£l
<
>
{=]
m
=
n
(=]
=
=
o

E 338 HOLE CORE 11 CORED
————

91¢

AGE

[ FOSSIL
CHARACTER

FOSSIL

n
x
»
=
»
n
-
m
=

LE

LITHOLOGY LITHOLOGIC DESCRIPTION § LITHOLOGY LITHOLOGIC DESCRIFTION

SECTION
METERS
ZONE
SECTION
METERS

ZONE
HEREAR
DIATOMS

SED. DISTL IIIHE!JE
SED DISTURBA Ncs_]z
S

SED. STRUCTURES
LITHO. SAMPLE
RADIOLARIA
FORAMINIFER S
SED. STRUCTURES
LITHO. SAMPLE

[DIATOMS

SIL. FLAG

%
5

5L FLAG

[HANNOPLK .

|RaDIOLaRIA

MIDOLE MIDCENE
Denticula hyalina (0}

o
o

x
i
Yors: dusk 1 G Colors: grayish olive (10V 4/2), dark
voiy E:o:;:sh ::a; {Eln"!,e??f":riiila.sif?;e - green gray (56Y 4/1), dusky yellow green
§ (10Y 4/2), olive gray (5¥ 3/2). Generally = SakS2). Intense:defomation;
;n:ensetg deformed. Some bedding fn Sec. s} MAJOR LITHOLOGY
BGY 572 T -1 yaie
'___ MAJOR LITHOLOGY L} B DIATOM COZE {Smear 3-140)
L11.3 . 25 Quartz
EYR 441 1.0 TR Mica
= 3% Opaques
3% Volcanic glass
10V 442 10% Clay minerals
TRY Glaucoenite
TR% Authigenic carbonate
—~ 68T Diatoms
i -v-‘-"’_-\.a: 3% Radiclarians
n o 10% Sponge spicules
-~ 4
vl o L ey S6Y°4/1 1% Sl1fcoflage!lates
s ol aly 5GY 5/2
ASG L~~~

nigh /| B

MUDDY DIATOM OOZE (Smear d4-134)
5% Quartz
21 Feldspar
TRE Mica
51 Opaques
3% Volcanic glass
56Y 3/2 19% Clay minerals
71 Glauconite
SR/ 51% Diatoms
5% Radiclarians
10% Sponge spicules

LT}
<j<
&

In/oja &

%
<
&
<d

/G

EARLY MIOCENE
b
{0
{

W/dA/e B

i/ H

EARLY MIOCENE
Rhizosolenia bulbosa (D)

Ry

Rrizosolenia bulbosa

= 2% Silicoflagellates

R S

-] ORG. GECCHEM E?rbun-%'b_urnite (;P% /6] -
R iFiae = TI=Z Ttop) (0.8, 6.03)

AlHG B - i 11-2 (battom) (0.80, 0.04)

{
0
&

gy A-Ray (BP)
370

B palot eV

G Mont.
510 111.
170 Kaol.
13- Chlo.

§
¢

3]
z<<
i

\FLT)
&
K

Il
j#
&

i

A B

I
o
ﬁ.a
P

z

-

w

88 111, h/dc/6l B [V BGY 471
Kaol., b= =

152 Chla, B e g
ooyl haol

1

A/q

1

A/l B

€6 B WECH cope [r r o 541
oY 42 fcarcuer] 2 T

}\ Explanatory notes in Chapter |
SRAE B

138 &y 32

RIOF /G B |A/GC /ol
5Y 342
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LT

E 338 HOLE CO) NTERVA [os] NTERVA
FOSSIL slal. g8]w
CHARACTER 2| w HEHE i 2| - z 5|
wiz| = «(=|9] & =52 Blz £ ol & =ls|3 LITHOLOGIC DESCRIPTION
AR LEIEI2) (8= LITHOLOGIC DESCRIPTION F HHER 22|38 o
U ARHHEHE HH e <|8 HHIEE: HHp
oo 2 8 a| = a|=]Q 3 w| = A
2l 3 elelE s glB|E
FIHEE - nin]|= 3 niwle
0 o
Colors: Tight olive gray (5% 5/2), dark Colors: olive gray (5Y 4/1), s1ight
greenish-gray (S6Y 4/1). Generally in- qrayish-olive green (567 3/2). Slight
%ensg deformation with moderate fn Secs. ol [ moderate deformation,
=6.
los—{ = AJDR LITHOLOGY
/900 MAJOR LITHOLOGY s | Sl
LL BN DIATOM OOZE (Smear 3-130)
DIATOM O0ZE =i ;1 guam
= % Dpagues
A gC R B E“%‘"{']c’?bgﬂ;u”nmp - ] :g‘:( g;::gﬁruns
5 1. 0.9, ? <
IMI] 5 101 Sponge spicules
%Lnsg?_-gir]iﬂg%_[%f% wly 1% Silicoflagellates
-5 [top .37, 0.04) Gl &
13-5 (bottom) (1.07, 0.02) =1 1 Grain Size {0SOP)
HE 358 (0.2, 26.7, 73.1)
n-asx (8P == |
8-/ B A-Ray (8P
A/GC/ TS Mont. ] 3 A (0]
530 111, = 37 Mont,
AR 12 Kaol. < s I
14 Chig. 5 i 13 kaol.
A/ of /6 = ] 12° Chlo.
g 1 ]
A G
g ;f e |
ol* i ] 20
2le | L
22
S| =] A
£
=
= e Explanatery notes in Chapter |
4/q
Aga/6
MEA!G =)
e/ E
/G N
A/ qin /Gl ;
Aac/o

£veE-8EE SHLIS
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SITE 337 HOLE CORE 15 CORED INTERVAL:147.5-152.0 n
FOSSIL B
CHARACTER % I 5 =3
w| P of = 2152
o Z 53 x| = =| & |tiTHOlOGY |3 |5]| 2 LITHOLOGIC DESCRIPTION
S M AHEEEE 5lE[2
ol 2 B nl = 8 el
25l%|-|%|2 HHE
SR Alal=
Colors: olive gray (5Y 3s2), (5Y 4/1),
5¢ 92 dusky yellow green (10GY 3/2), grayish
nogh/e B B olive green {5GY 3/2). Some interbedding
Secs, 3 and 4, Slight-moderate defermation,
MAJOR LITHOLORIES
Alahiel B a) DIATOM OOZE (Smear 6-140)
1% Quartz
13 Mica
51 Volcanic glass
195 Clay minerals
A/4L/G) B 3% Authigenic carbonate
2% Nannofessils
50t Diatoms
1 Radiolarians
2¥ gﬁ - 102 SPange spfcules
el B 2% Silicoflagellates
1
. pg b) MUDDY DIATOM DOZE (Smear 4-53)
= ‘ 2% Quartz
% /0] 1% Mica
e R/GASGE B 1% Opagues
il 2 't Volcanfc glass
=g 41% Clay minerals
2| B 35% DHatoms
=| 3 % Radiolarians
~| 5| ArgAmle 7% Sponge spicules
= 1 5{licoflagellates
o e =
i I 108Y 3/Z o) CALCAREOUS DIATOM 0OZE (Smear 4-140)
£ [~ 5 372 TRE Heavy minerals
u Afge el B [ l06Y 3/2 TRT Volcanic glass
5 152 Nannofossils
= 661 Diatoms
5 10% Radiolarians
53 ?Yﬂra‘f;n 7% Spange spicules
hratsn B s, 1% Silicoflage)lates
Carbon-Carbonate (DSDP)
i 3-75 (1.3, 1.2, 2)
106Y
il o6Y 32 (69)
S
28T MonL.
AfghfGl B ‘111,
367 ¥aol., Chie,
% %010
haare B ‘-'—'E:"‘-.; | 56Y 3/2
i o
-1
- Yoin
i e
[ eVt
o| Ea2zad|
T e 8 41
R -
i, |
b ——
A7aA/G{ B e i | 140
| o e |
AoF /Gl B /6 B | cong [m "] 5Y 471
| ATCHER)" ~m
e

SITE 338

AGE
ZONE
A8

[DIATOMS
SIL. FLAG

=
w
€
m
o
=

Coscinodi

EARLY MIOCENE

Rhizosalenfa norwegica (G)

HOLE

CORE 16

CORED INTERVA

1152.0-161.5m

FOSSIL

CHARACTER

§
i

SECTION

|RADIOLARIA

METERS

LITHOLOGY

CE

SED. STRUCTURES
LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

Afg,

Afg

/g
/R

Afg!

Al

A

AG B

/G B

C/Gl B

C/G| B

/G B

/Gl B

— |SED.DISTURBAN

0.5

o

it baas bl

1

il

woip

5Y 4/1

5Y 471

wlelolaly

replaienl

prelagigl

(s]alslnielalaliele]

5Y 411

5y 471

L /GIR /gl CORE

ICATCHER|"

56Y 3/2

Colors: glive gray (5Y 4/1}, dusky olive
green (S6Y 3/2). Moderate-slight de-
formation to breccia in Secs. & and B,
Color mottling throughout,

MAJOR LITHOLOGY

5-40)

Clay minerals

5ilt 2% Authigenic carbonate
Clay

DTATON OOZE (Smear

10% Sand 181

15%

75% 60 Diatoms

% Radiolarians

Sponge spicules

TRE Quartz, Mica, Opagques,
Volcanic glass,
Glauconite

19" Faol.
18- Chlo.

Explanatory notes

n Chapter |
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E338 HOLE CORE 17 CORED INTERVAL:16]1.5-171.0m SITE 338 HOLE CORE 18 CORED INTERVAL:I171.5-180.6 m
FOSSIL =T ] FOSSIL ]
ted §--4 B Yl w
CHARACTER = HHE CHARACTER - HH
wly < o| x 2|6|32 wl|Z ol ol = HIFH
2 Sle8l.le = ‘-.‘ 5 E LITHOLOGY | 5 2 = LITHOLOGIC DESCRIPTION 2 g §§ x| = =| ¥ [LiTHOLOGY 22 x LITHOLOGIC DESCRIPTION
, - - '
aEHEHHHEE HHE = HEEFHAE HHE
§ H . ; 2 MEE 2|5 a ala|Z
Slalzle al8fs R 3 HE =
1]
Colors: olive gray (5Y 4/1), medium dark Colors: olive gray (5Y 4/1) (5¥ 3/2).
R gray (N5), dark green gray (5GY 4/1), B voIo Intense deformation to drilling breccia.
E voin medium dark gray layers in Sec. 4. Breccia l Possibly very thin stratification,
i to slight/moderate deformation. L - ‘=== agenerally massive.
. & e
. B MAJOR.L I THOLOGY = /9 8 A B MAJOR. L ITHOLOGY
- = (= -
i 1.0 ] HUDDY DIATOM OD%Y(SMM 3-100) E % 1= - = = OIATOM 00ZE (Smear 2_.“”
8 ; Thi Miea g® R/ 07 5% fotaspar
=1 = +4
2| | wewde 1% Votcanic glass -|E '3 Autnteentc o5
- Q IS: ] m’nngn]s. 5‘ Y 63: Dlzlm prieRe
2 N TRE Glauconite Slef S 5% Radiolartans
Slz| MGG B 381 Diatoms £ ! 0- 5% Sponge spicules
E " o 5Y 471 lg: E;g;g;a;;mﬁles -E | . 3% Silicoflagellates
2 o 1% Slicoflagellates 1 i 1= i= Carbon-Carbonate (S0P
v T L
= AR & R/R e 1-79 (0.8, 0.7, 1]
g o Carbon-Carbanate (0SOP) o 114 i
G ; 339 (1.8, LT, 2~ e e e
E| Acpse 6 ko § /e 8 4 vomn T
E > arbig | Pl s ] nt.
H I Laf untE;rmnate [PPEJ} A/GL/G| B [RIGIRS core o st 5 32 240 117,
T7-8 .50, 0. L~ = 250 Kaol.
hclased & 17-5 (bottom) (1.51, 0.02) ArcHer(~o S ] e c:m.
’ ‘ 3 i X-Ray (BP Explanatary notes in Chapter 1
} =
MEAE B | E0T Mant.
E i o s 200 1.
i 1 211 Kanl.
é 192 Chio.
2
7 ‘ SY 841
=
=
s
- sl B 4
g
= - N
-
2 | 5Y 471
= SGY 471
GC/El B R/GBR/Y cong v 572
CATCHER
1

61T

€ve-8€€ SHALIS
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£pE-8€€ SALIS

ENE  WEEE —— CORED INTERVAL:150:54190:0 s SITE 338 HOLE CORE 20 CORED INTERVAL: 190.0-139.5 n
)= 00 LR e
FOSSIL glelo gldlw
ACTER z
CHARACTER Hz| » § ';_ ; é o =5 i
i w
wlzl2 2|3|8 ‘:* § LiTHoLoGY |5 (5[ 2 LITHOLOGIC DESCRIPTION E i =| & [urHoloey 5 § = LITHOLOGIC DESCRIPTION
*ﬁﬁ;zggg:; 212|q HEHE 515
HRHEES HME g glg|2
HEHEIFIE EHE L : HEE
a
o ¥ .
Colors: olive gray (5Y 4/1}, medium dark Colars: light olive gray {5Y 6/1)
gray (N4), 1ight brownish-gray (5YR 6/1], . medium 1ight gray (N6), medium g:-.;,-
5 medium gray (N5}, light gray (N7), light =] (N5}, light gray (N7), dark gray (N3),
= B 010 olive gray (5Y 6/1), grayish yellow green = volp greenish-gray (5GY 6/1), Tight brownish-
- lo.s | (SGY 7/2). Laminated to very thinly strati- 10.5—) gray (5YR 6/1). Slight-moderate de-
] — fied, multicolored layers, soft. Local hard/ 7 formation. Thinly stratified, locally
2 1 - firm intervals (1-5 cm) in Sec., 4, more 1 o mottled (bfoturbation?); imtense bio-
= ] rassive (n Sec. 5. Chondrite burrows [135- o turbation {chondrites) in Sec. 3,
v 1.0 141 cm) in Sec. 5. ~ 3 T
x ] o ] i MAJOR_LITHOLOGY
% e Tl i MAJOR L ITHOLDGIES JE Wit Wi ] 14 Eith” -
z b/t — o 1 [’ NANNOFOSSIL DIATOM OOZE (Smears 1-123, CC)
o = =y a) MUDDY DTATOM OOZE/DIATOMACEQUS MUD i 5-10% Sand TR- 3% Quartz
B e m T | (Smears 3-72, 5-133) " 301 Silt I- 2% Mica
= i S ey I 0- 23 Sand TR- 31 Quartz /iSRG 1 60 Clay 0- 1% Heavy minerals
2 —1-_Paa ! = 10% Silt 0- 2T Feldspar 2- 5% Volcanic glass
2 5 5Y 4/1 90% Clay TR- 1% Mica = 2 15-20% Clay minerals
i 5 2% Opagues - 6 0- 1% Glaucorite
= A/GF/B B 5YR &/1 7-10% Volcanic glass g /0K /6] R 0- 2% Opagues
=] . :{ 26-36% Clay minerals wi 2 7 20% Mannofossils
3 LY TR- 7% Glaucanite e . 30% Diatoms
= 30-40% Diatoms 2| - 5-151 Radiolarians
o Ll = 5-10% Radiolarians =l - = SY /1 107 Sponge spicules
= 5-10% Sponge spicules S| .| WgFishM : = 21 Silicoflagellates
=] 1- 2% SIlicaflagellates wl =]
= L 2|3 - - MINOR LITHOLOGY
aff /6| 8 s 4/ b) CALCAREQUS DIATOM 0OZE 2|z 3 55 M3 LITHOLDS
3 72 SILICEQUS OOZE (Smears 4-B0, 5-127, 2 3 HE VOLCANIC ASH (Smear 3-55)
/M N&, N7 cc) 2 1 [= 70% Sand 0- 5% Feldspar
0- 5% Sand TRE Quartz E| wgsspe . =l 155 Silt 207 Opaques
10-15% Silt TR Mica E 155 Clay 801 Valcanic glass
L B0-90% Clay 0- 2% Opaques S ol e
Afdl/Gf B 2- 5% VYoleanic glass ) - Carban-C
7-32% Clay minerals T T-187 (1.
= - N 0= 5% Authigenic carbonate 5-75 (0.9, 0
| WasGe — 5y 41 15% Nannofossiis £/6 2 i '
=) = 25-50% Diatoms e 56Y 6/1
i NS 5-10% Radiolarfans 4 L
2 i/ 4 BO 10-15% Sponge spicules :.i._""
= A/gh/a] B I- 2% 5ilicoflagellates g /GRS __,_::
g Carbon-Carbonate (0S0P) =y il £ 1
£ 1-137 (1.0, 0.8, 2 e I
o = 5-73 (0.6, 0.6, 0)
= 3
:’ . Carban-Carbonate (PP
az 5-4 {top] (0.40, 0. /gl /GIC/M SYR 6/1
1R Jad/Gl B 19-4 (bottem) (0.07, 0.63) e | W7
HE 5 Grafn Size {DSOP L = .
& | - 5, 20.3, 77.1) RO YT T YT —
r "/ gF (GIC/H 127 = = - N6
2 _ A-Ray (BP = A/ M6
A L 133 Ne-t7 75 §_‘_;" 5¢ 6/1
= 3 Mont. 53 N MG MC
RS e /5in /M /60 Bk cc 2. 1. 3z ML cane €l 06y 4s2
~ CORE |, 4 o 56Y 172 =~ o
= ATCHER, "'_-\':.L“" 9 Kaol., Chle. Eg ATCHER]
= E =04 . 3
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§_[]'_‘_E_333 HOLE CORE 21 CORED INTERVAL:193.5-208.0 m SITE 338 HOLE CORE 22 CORED ﬂ_’fj‘ AL #19.0-218.5 m
FOSSIL “Tw FOSSIL ~ Jaw —|
CHARACTER Z|=ls CHARACTER zlele
Z| w < |D|a Z| w» < || %
wlw = ol = A E wlZ| & < o| = HIHE
] g ol %= =| ¥ |UTHOLOGY | 3 EH1H LITHOLOGIC DESCRIPTION olg g o | & |tTHOWOGY |3 (5] % LITHOLOGIC DESCRIPTION
“NJ.§5§: ol E 212l R EIE K 2NElE| 5 ilEls
o|z -] n N el B R -] “ = b S
gi T2 g a HEHE xl = a ale|E
Bila|n|Z|& N = 5lalz|a a2%|S
o 0 Ll b s¥ 471
- VoI Colors: light olive gray (5Y 6/1), medium : i =S¥ 6/1 Olive gray (57 4/1), light olive gray
= ] gray (N5}, medium 1ight gray (ME). S1ight Tl e f = (5Y 6/1), greenish gray (5G 6/1), light
a B e deformation. Intercalated nannofossil oozes. =i greenish gray (56Y 8/1], light gray (N7),
| & b gt s | 5 6/1 4 4y | Tight brownish gray (5YR 6/1), Light
2|5 /Gl M e o e MAJOR LITHOLOGIES jos ] 4 L greenish-gray {36 B/1}, Slight deformation,
alE \ T 1 B s By S50 laminated, thinly stratified, pyrite lamin-
8l= el i [ i a) DIATOM 0OZE (Smear 1-88) k7 -_t_._:_,_ = | gttonssg.‘.scs, 2 and 4), bioturbation (Secs.
=1 e
o oo 2= 31 Sand 5% Quartz 10 4L =] and 6).
=le I/ CASSE RS 3- 71 5ilt  TR- 2% Feldspar - e B
u & | ranee i sy 6/1 90-95% Clay  5-15% Clay minerals BTy St I MAJOR LITHOLOSIES
S IC/GIF /M 4y 5% Opaques N
=l 1 0- 2% Foraminifera L S a) NANNOFOSSIL QOZE (Smears 2-80, CC)
¥ ] VaID TaL Nannofossils PR ity i 5% Sand 0- 1% Quartz
-g . 60% Diatoms R S — ég: ﬂ” IJ—T!;E fe:dsa.‘w ;
- % Radiolarians L = T Clay % Volcanic glass
g A % Sponge spicules Wi 1 103 Clay minerals
o 2 i A i NS 21 Silicoflagellates 2 _.l:l g 0- 2% Forgminifera
/Rl i cain E mp 65-705 Kannofossils
A6 = A 55 N6 b) CALCAREOUS DIATOM DOZE (Smear 2-95) P/ R Swatantal 51 Oiatoms
e/l o B I NS 1% 3‘!1‘"‘1? S 4= _n*_\f‘_mz-—\, 51 Raﬂio!ar:ans. Sponge
o el | 5Y 6/1 T"Il‘i D'p::ues ] e ] Ll SPre
: - 5% Volcanic glass — TE=r= > b} DIATOMACEOUS CLAY (Smear 5-88)
R/ TilA /1 CORE ce ey
e /i e aataa? 56 4/1 203 Clay minerals 2 A A 4y 841 108 5ilt TRY Quartz
HI' ATCHERL —_ T~ 5% Authigenic carbonate | w 5505 90% Clay 0- 1% Mica, Meavy minerals,
el 208 Hannofossils 'E"E =1 "_I‘_l e and Opagues
30% Diatoms 4= 60% Clay minerals
7% Radiolarians glas 3 LA n 152 Diatoms
107 Sponge spicules g|2C s P Py 56y 8/1 7% Radiolarians
TRE Silicoflagellates = -+, =4 = YR &/1 10% Sponge spicules
= [ o L s B /
ol I pppdl o 21 Silicoflagellates
©} MUDDY DIATON 0OZE (Smear CC) w eg = 0 A ekt b
TR Mica alg o £ e arban-Carbonate (DS
1% Opaques 2 E‘g J ._.J_i ﬂ_f LY 43 dﬂ]
5% Volecanic gqlass ul g =] -85 (2.0, 0.5, 13
25% Clay minerals 5 ] = ] 6-138 (0.4, 0.5, 0)
1% Mannofossils 15: /e /GA/ —t ¢ﬂ":_c Eonionlt 5
40% Diatoms & 4 . T arbon-Carbonate
101 Radfolarians & R/ B bef i #7-5 (top) (D.18, &.40)
15% Sponge spicules s S 22-5 (bottom) (0.21, 3.50)
3% S11icaflagellates 1 L= | |
Carbon-Carbonate (DSDP 7
1-725 (0.3, 0.0, 3] 56 B/1
b/ R /Gl /6 .
A/G B
5 i 56Y 61
/8 - -
3 56 B/1
3 S6Y 6/
I/ gF /GIA /i 6| -
= | &8
5
] BRY 6/1
F/GIE/MC/SR/P cong 5 6/1
[CATCHER!
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£PE-8EE SALIS

SITE 338 HOLE CORE 23 CORED INTERVAL.?1E.6-228.0 m SITE 333  HOLE CORE 24 CORED INTERVALI?78.0-237.5 m
B IE FOSSIL (o] FOSSIL Slals
L
CHARACTER = I zi=lZ CHARACTER | -~ Zlx|g
z| 2 HHE wlw <|zle| & HHE
G E iz« lutowosy |58 2 LITHOLOGIC DESCRIPTION als o E =| & |LTHOLOGY |2 |5 % LITHOLOGIC DESCRIPTION
g b uls A H R LSRR < 4 [ w|= 5
HHEHEE il2|e “HEHHHHEE 8|72
REEE A =12|3|% glgls
HE =15 mlwml= - alw =|2 N
0 L L | sen . ! a Jors: : iz
Colors: greemish gray ([5G &/1]), light vatin Colors: gray olive green (S6Y 3/2}, light
reenish-gray (56 8/1), light olive gray L greenish gray (56 8/1), greenish gray
isv 6/1), greenish gray (5GY 6/1), light /9 ol (56 6/1), brownish black [SYR 2/1), dark
greenish-gray (5GY B/1). Laminated, thinly o B/ greenish-gray (66 4/1). Stiff, Firm to
/g stratified with gradational color contacts. semilithified, 10-50 cm bedding. Moderate
56 B/f1 Soft through Sec. 3 with slight deformation. S6Y 377 to slight deformation with internal brec-
! e 56 6/1 Color mottling common. Bioturbation in . ciation. Color mottling common,
Sec. 3, subhorizontal. Core firm from Sec.
== 4. 10R_LITHOLDGIES
/el o E/rfe /Gl =
B/ gF /A = el MAJOR LITHOLOGLES ok 58 A a) NANNOFOSSIL DOZE (Swears 2-125, 6-90,
i [1n 'L_L.J" 56 641 6-100, CC)
B [ bl T a) MANMOFOSSIL OOZE (Smear CC) TR= 1% Quartz
e e 1- 5% Sand 17 Feldspar L/ /I /M TR: Feldspar
I o ieiie 9-15% 5ilt 1™ Mica 10-15% Clay minerals
e B L el 5 6/1 80-90% Clay  20° Clay minerals 56Y 3/2 0- 3% Volcanic glass
2 . -+ 487 Nannofossils 56 6/1 0~ 1% Foraminifera
5 = 307 Diatoms, Radiolarians, /R d 16-90% Nannofossils
Snon {eul L/ 0= 5% S1liceous fossils
R/ T/ (R B fone pteutes F el /Gl il
b) SILICEOUS MANNOFNSSIL OQZE (Swears 2-50, . 56 8/1 b) MUD {Smear 5-120)
3-120) BGY 3/2, 3- 51 Sand 1- 2% Quartz
17 Sand 15% Clay minerals = - 56 E/1 15-1 ¥ Siit TRY Feldspar
23 54t 44% Mannofossils : 56 6/1 80% Clay 0- 1% Mica, Heavy minerals
are Clav 15% Diatoms a = 0- 8% Volcanic glass
= Wi @i i 55 6/1 10% Sponqe spicules a L\ 70-BO% Clay minerals
wl= 7t Radiolarians “ Fim B A/GR/M 56 8/1 5-10% Sponge spicules
S|z I 3 wle = 0- 1% Glauconite
2|2 Carbon-Carbonate (0SOP) |5 56Y 3/2 TR- 5% Diatoms
= ; - 1-73 (4.3, 0.2, M 8=
gle| pMeqve 20 e 8 8107 (4.7, 0.2, 38) elgl | | MINOR LITROLOGY
ul® 56 6/1 2|8 bdidle
2|k » o {-Ray_(BP) ul= ASHY NANNOFOSSIL OOZE (Smear 1-150)
; & | 56Y 61 2 [ =1 el N | 1% Quartz
sl L P Mont. (MKL? =l L/ fsGE 2% Opagues
Sl T o W | 506/ P Hont (MxL?) 7| 56 6/1 o g
5GY 6/1 A Kaol., Chlo. s I 152 Volcanic glass
& - 4 - 10% Clay minerals
/mFiGl B e I 56 411 50% Nannofossils
5 ~ Ha 7% Diatoms
= | 51 Radiolarians
By - sy e s /R el | 56 4/] 10% Sponge spicules
|
~ 5&Y 6/1 Carbon-Carbonate (DSOP)
L | san ¥&0 [6.1, 0.1, 507
8 /6l 1
| Carbon-Carbonate (PP
kil .. T8 -5 (top) (0.11, 0.03)
ki 5 b 5 s 24-5 [bottom) {0.08, 0.08)
‘ 3 L sy 6/ 8B Rl il dad 56Y 6/1 frain Size (050°)
. = 1]
a/En/ar /el B - I 5GY 8/1 | 210 16.9, 35.3, 58.7)
| = | sven
/o /G EL |
S (GA/G = R/ B K/
Ry 56Y 6/1 -] | 56 61
- - |
o e P i - & sy -
L ! -+ -L_J.-L.I_j I Bl e [Cra R ; 2
55 (3 . 8 Rl B 5GY 8/1 __.L_J_.l__._.i_._ | 100
o ke h hial  na b el oL ] 56 8/1
A =E ] | - R T
51 el z 5 o - 56 6/1
L SRY 6/1 wl kel 8 bl T
F/SCIGRMR/D cong | -, ] | z6 6 core ':LIJ_L_ | s e
A ATCHER b
ATCHER : =4 i ".A_J_.I_A".L'
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SITE 318 HOLE CORE 26 CORED INTERVAL: 237 .5-247.0 » SITE 338 Hf?;:;u CORE 26 CORED INTERVAL: 247 0-257.5 m
FOSSIL ¥ » o
CHARACTER 2[5 CHARACTER HHE
zl» HEE » z| 2 HHE
w =
) F3 é |2 g E‘ LITHOLOGY :_:‘. ‘é < LITHOLOGIC DESCRIPTION § z § wlel® é E E LITHOLOGY 5 E = LITHOLOGIC DESCRIPTION
N H R 250 NIEE|ZI85| 55 = 2l5|e
ﬁ gl= g alalX 2|2 ; ] HEHE
HHEHE S . HHEIH HEH
o
g Colors: Tight greenish-gray (56Y 8/1), Colors: dusky yellew green (S6Y 5/2),
= Tight green gray (5G B/1). Firm, alter- B VoI greenish qray (56 4/1], green gray
. mating stiff/soft zones, moderate to % (56 B/1), white (N9), light green gray
. slight deformation. = 56 47). {56 8/1}. Glauconite zone in Sec. 1
0.5 vain wl= 56 /1 (70-90). Slight-moderate deformation with
- = MAJOR LITHOLDGIES 2l BB KM color mottling, Firm with stiff zones
w2 1 . elg 10Y 472, start in Sec. 3.
s b a) NANNOFOSSIL OOZE (Smears 2-30, 2-100, 215 o s kol 56 2/1,
g|e 1o 3 2l 106 3/2,  MAJOR LITHOLOGIES
2|8 ] 100% Clay TRY Quartz Sz oy az =
: - 8le ks :_":L‘h ﬁ-'-l- E ,—— 56 a1, TRE “H;iamzimlh § ¥ ;g 2:::. a) MUD?'E??;MOH 00ZE (Smears 2-120, 3-75,
= -+ =[5
als 1= -L re xR D-10% Clay minerals x|= TR=- 1% Quartz
=l AR B g e A 8 a0l sev e/ 1- 3% Foraminifera 10y 42 TRE Mica
=|F i i g Sl 78-90" Hannofossils L TRL Heavy minerals
B 56 6/1 1- 5% Sponge spicules 4 1- 7% Volcanic glass
R 2 e R 30% Clay minerals
75 b) CLAY (Smear 2-75) He 1n-'in-. giatms
_|—_‘-'~:"- :"‘- = 100% Clay 1% Dpaques JaC/N 8 0-15% Radiolarians
B8 L/ L 109 g %"l:‘ 882 Clay minerals 1 56 8/1- 7 Sponge spicules
T [~ e 1% Zeolites 56 6/1
3 _I.-l-J.. i 56 671 £ 6% Siliceous debris b) CLA: (9!:\25;;1—}30, :.‘-95_1
- h?
B/R B jA/H B O/ Tt i Quartz Devitrified as
sk I-_A__L'_L-L_L ® 56 51 Grain 51 ] " o ::: gx;arr.z
ATCHER Y e U rain Size (DSOP with * Mica
g Sl G | = W2, 19.H, ~ 56 4/1 30-98% Clay minerals
& E 8| 56 A4 ¢} GLAUCONITIC (405 at 2-80)
™ 56 40 MINDR L ITHOLOGIES
ige/Gf B a) DIATOM DOZE (Smear CC)
2% Sand 1% Quartz
= 1 10t Silt 11 Heavy minerals
= B BAT Clay 74 Valcanic qlass
B 152 Clay minerals
g‘ TRL Glauconite
= 4 512 Diatoms
= 102 Radialarians
Sl w 155 Sponge spicules
2
wl o
=3 ] b) DIATOMACEQUS VOLCANIC ASH (Smear 4-10)
= f el
Sl MY e = 5% Quartz
o} el 25 Opagues
@ 50% Voleanic glass
= n/aC/6l B 0% Clay minerals
1 24% Diatoms
Lig e 7% Radiolarians
5 75 2% Sponge spicules
C/RCes B Carbon-Cartonate [DSOP
T 3-140 (0.1, 4.7, é]““l
r Carbon-Carbonate (PP
16 B /i o . 5-2 [top) (0.1, D.04)
cone 5GY 5/2 -2 1
ke atcHERP .~~~ 26-2 {hottom} (0,10, 0.06)
Grain Size {DSDP)
380 (3.5, 1L5_.5. 55.9)
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51 H &
3as H;Dol:su CORE 27 CORED 51!: AL:Z57.5-266.0m HFOO?-:SIL CORE 28 CORED !15! AL: 266.0-275.5 m
cHARACTER | ZlEls CHARACTER g8
- ; & < o : 2 E x E : : § ;
by . = =12 W - AE o
¢l g glg AHEEER LITHOLOGY 2[2]% LITHOLOGIC DESCRIPTION MEE i = g |uTtHoloey 3 EIE] LITHOLOGIC DESCRIPTION
EHEHHHHER HEE HHHHEE HHE
% o o la =122 glalz
22 < wlw|E - a g
=1 =0 - w |- = = ! w el =
a
o
Colors: greenish qray (56 6/1), dark 4
= volo grecn[g:ydﬂ; 4/1), dark greenish- - g?;?ﬁh?s:‘nl.:iu?;{ {?’Hw'l?r:tnuﬁﬁz
] aray 1), S1ive gray (S 4N, s 1 (5Y 6/1), oli 3
1 ) = - B /1), olive black (5Y 2/1), medium
0.5 TOTIE o1 (Y 2/1), dusky ye gl . e [ greenish-yellow {10Y 7/2), Sec. 2 light
] 56 &/ (5% 6/4), dusky yellow brown :mm 2/2). gl 8 0.5 olive {5¥ 5, :
b/gc /ol B 1 - 56 4/L Firm, with moderate  deformation, 2la¥ ' ] m\; 333;;! 5\1gh{2¢‘1érg"'v:s-" olive ?:Een
intarnal breccia, 5- . = ol Bt ] § ATNR 10 AL e
Ls o patehy moatt\ins‘.: ;sﬂ?i::t;?g:t " P 3 . (partly bioturbation), thin stratification,
: 56Y 471 3. ' 5|z 0
- - MAJOR L1THOLDG
frmria 8 BEAL MAJOR_LITHOLDG 33 : 131 l "
1ES 2'5 DIATOM OOZE lSnlear_sm;-'lui'l. 2-95, 2-122)
a) MUDDY DIATOM OOZE (Smear 1-90) = £ R ] uATs:
- 0- 5% Sand 11 5% 3 0- 1% Opagues
iR/ B Vo208 ST TRY Miea =8 1 Ml AL
BO% Clay 1% Opaques E 3 m'fg; g}” m:ﬂ"h
% Yolcanic glass ) ]J _ Lkl
& 3 46-70% Diatoms
L $g§ E}:{cm'{‘:ﬂs = RS n g 10-15% Radiolarians
39% Dioteate ! §- 7% Sponge spicules
= fqF /6| B 10% Radiolarians @ =
[ »
0 0% Sponge spicules w| =~ A/R/GE 14 THOR_L1THOL06Y
= i Bu Tl
Bl b o) LAY 0026 (Smears 477, 575, CC) 523 o ct] 6oy 37z DIATOMACEOUS VOLCANIC ASH {Smear CC)
3| 2| heghedfe TRY Quarts olze B R/EE/RA S arcren] Ty Quaxte
glz q 3 w | E TRY Dpaques
< sY 2/1; 3% Volcanic glass E|og 45¢ Volcanic gl
wl 5 3 &Y 64 5-103 Clay minerals IIEE 45% Volcanic glais
HE " S6Y 471 TRY Glauconite = TR Glauconite
Sl = = auconite
s = 5 :;gl Eiatm 20% Diatoms
3 E I Radiolarians
< ] 3- 7% Sponge spicules — Ig: Eal;'t’nlar\:us]
2 W/gF /6] B . TR- 1% Silicoflagellates e
S
] z: gﬂ MINOR LITHOLORIES Sﬂ|u3|§ H::g.sz o CORE 29 CORED INTERVAL:275.5-285.0 n
. e T 5| =]
1aF /6] 8 1 ) SILICEOUS ASHY MUD [Snear 1-85) CHARACTER 218w
- s6¢ 41 % Qusrts - —z| w z|x|2
E T0¥R 242 7% Dpaques Bz~ l=l=l2] & 1] i
. 303 Volcanic glass SloleRl, o255 S LITHOLOGY | 3 |53 LITHOLOGIC DESCRIPTION
= 10VR 2/2 3% Clay winerais HHE 3 % wl g 5o
" - 107 4/2 Diatoms 1 a d|a
W/ gF /6 3 10k 21,? 1?:- Radfolarigns -1 ; H § 2|25
1OV 472 = Sponge spicules o i e W
57 a/1 b) VOLCANIC ASK (Saear 5-23 065 Susky yallow gresn’ (561 512)
H P e 2) worp Haht olive gray (SY 5/2). Slight de-
o e glass 3 formeiony iih copetent and. ndurated
107 Clay 104 Clay mineral urras (Zoophyeus}
e/mersl ;2; ;ﬁ 5% Distons s /s B 05 === | :‘l’:g""si‘sg em [Sec. 2), Finely Tamin-
e/t 3% Sponge spicules e 1 B =l i
e —;v— - _'\‘: M v
7 sy 41 Ef;genac:rmnaw osop . \.O—J:{v“v\"_‘_’: MAJOR LITHOLOGY
(0.6, 0.5, 'I; E h#ngG B e e ] DIATOM OOZE (Smears 2-70, 3-15, CC)
/6 Grain Size (S0P wl g 4 TS duarze
oy 42 2120 (3.7, 55.2, 41.1) gl £ ] g- 7% Valtanic glass
g3 = 10—12_23 E;ay minerals
=] L] auconite
w51 kel e PSS 60-80% Diatoms
=% g S e | 7-12¢ Radiolarians
£ 2 ] b AR TH 3- 11 Sponge spicules
8 P l TRE Silicoflagellates
Exm i -
=} =) A-Ray (BP
ks el L)
] P Mont. (MXL.)
oy tiaca ; RO,
T e ] 5 A Kaol., Chio.
v | | | RERR
3 I i i, Y ails
eyt
niat mee
et s 52
L A e 1:-0- ~r ]
R 8 /g e
ol St alia 56Y 6/1
plfin.
W TR :__v:
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1 294.5-304.0 m

2

E 3l CORED

-
-
=
<
»

CORED AL:285.0-290.5 m SITE 338 HOLE

=l
—
m
o

338 HOLE

o
=]

FOSSIL
CHARACTER

EAHF
H

FOSSIL
CHARACTER

5

LITHOLOGY LITHOLOGIC DESCRIPTION LITHOLOGY LITHOLOGIC DESCRIPTION

AGE
ZONE
SECTION
METERS

SECTION
METERS
SED DISTURBANCE | Z

SED. DISTURBANCE|Z
SED STRUCTURES
LITHO. SAMPLE
SED. STRUCTURES
LITHO. SAMPLE

RADIOLARIA
SIL. FLAG
RADIOLARIA

DIATOMS
SIL FLAG

o
o

&

Greenish black (56 2/1), alive green Colors: brownish black (SYR 2/1), dark
[SGY 3/2), greenish (5GY 4/1), dusky gray {3}, medium bluish-gray (58 5/1),
yellow green (106Y 3/2), dark gray (N3), VoI olive gray (5Y 4/1). Sh?nt deformation,
voln olive black (5Y 2/1). S1ioht to moder- mottled. Bedding (colors] in Sec. 2.
ate deformation. 0.5
Sec 1 Semi-indyrated glauconite sand 1

Semi-indurated glauconite sand

imuddy}

Sec. 3 Very poor sorting, clay clasts
Sec. 4 Clay clasts to 20 cm, bioturbation R/R
Sec. & Finer grained, siit, semi-horizontal,
“Fat clasts

Sec. 6 Color change, finer grained

Liaigs

MAJOR LITHOLDGY

il

MUD (Smears 2-130, CC)
6% Sand 1= 31 Quartz

15-353 Silt 5-10% Feldspar
60-75% Clay 1- 2% Mica

1= 21 Heavy minerals
W3 66-70% Clay minerals

5-10% Opagues

= 58 5/1 5-151 Glauconite
with 0- 5% Zeolites

5YR 2/1

Vi (r)

MAJOR L ITHOLOGY

i

Ve

GLAUCONITIC SANDY MUD (Smears 1-130, 3-3) 2
50-70% Sand 7-10% Quartz
86211 16-20% Silt 0- 37 Feldspar
5-34% Clay 0- 1% Mica
TR=- 3% Heavy minerals B
E5% Opagues
15-34% Clay minerals
25-50T Glauconite

Carbon-Carbonate (DSOP

=80 (0.4, 0.4,

30 Graip Size _[_BS_l
2-T43 (5.8, 507, 44.1)

S6Y 2/1 X-Ray (BP
3 Mont

8L 110,
22 Kaol., Chlo.

MINOR LITHOLOGIES CORE

ATCHE

a) IMUDDY VOLCANIC ASH (Smears 6-145, CC)

50% Sand 3% Duartz Explanatory nates in Chapter |

208 Sit 70% Doagues

30% Clay 30% Clay minerals
TRE Glauconite

b) PVOLCANIC ASH (Smear 6-80)

70% Sand 7% Quartz

17% Silt 70% Opagues (Ash)

13% Clay 13% Clay minerals
5% Glauconite
5t Zeolites

Carbon-Carbonate (DSOP)
BT (0.2, 0.2, 0)

Carbon- Earhonate _(_P_i_

30-5 (top) (0.4
30-5 (bottom) :n 41 bt nz:

Grain Size (DSOP)
€70 (207, 15.E, 64.1)

x- Ras {BP)

{
i

= R/

5.
56Y 3/2 7 Mont.

L) Kaul Chlo.

5GY 3/2

£pE-BEE SULIS
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SITE 338 HOLE CORE 37 CORED INTERVAL:304.0-313.5 m SITE 338 HOLE CORE 33 CORED INTERVAL: 313.5-373.0 m
FOSSIL wTw ] FossiL slele
cuapacrer | | B HE CHARACTER || zl<lz
w 3 & |=| % - ol e« |- | E
[ gg ol L8 g E LITHOLOGY |3 % = LITHOLOGIC DESCRIPTION § 5§§ 2|2 = § i = = |uTHolOGY 5 'é 3 LITHOLOGIC DESCRIPTION
| - < | o - ~N < = brrt 2inla
EHHHHHEE HHE SHEHHHEE HME
=52 g8l EH R HE I
= S o w |z« e Kl olalZz e =
o
0 I Colors: olive gray (5Y 4/1), dark green voin Colors; olive gray [5Y 4/1), alive black
gray (56 4/1), dark gray (N3). Slight R : (5Y 2/1), dark gray (N3), medium 1ight
deformation. Burrows in Sec. 3._Chondrites . . qray (MB). Slight deformation. Sec. 1 -
tn Sec. 4 - 3-8 mm; x-section, faint color faint lavering, 3 x & nm burroms; Sec. 2 -
difference; also thin stratification (8- thinly stratified, faint mottling; Sec.
B 10 mn); Sec. 5. Thin stratification (8- 3- 3-15 mm laminae, mottling, Chondrite
27 mm), prominent burrows (1 em rind burrows in 1.5 to 2 cm dark clays; Sec.
burrgws), parallel bedding; Sec. 6 as 4 - mottling prominent at 29, 40-44, 50-
above. 53, 66-68 and 73-83 em [Chendrites) burrows;
Sec. 5 - thin stratified, Il‘r.'l_' nthoidca
MAJOR LITHOLOGY at 48-52 em; Sec. & - thin stratitication,
8 /o burrows .
SANDY MUD (Smears 2-50, 5-110,CC)
10-20% Sand  20-25% Ouartz MAJOR LITH
20-40% 571t i- 5% Feldspar
50 30-560% Clay TR- Mica 5Y 471 MU
5y 471 I= Heavy minerals R [R/G with N3
B 5-15% Opagues B Carban-Carbonate {DSDP)
30-60% Clay minerals 4-50 (0.5, 0.4, 1)
0-1% Glauconite R/R .
1- 2% Sponge spicules R R/ v 4 Grain Size (DSDP
2 /el 3-15% Authigenic carbonate svan 1-127 (18,0, 45.5, 36.7)
= A=Ray (BF
. = 8. Mont.
2 2 B [R/6] s 1.
= - 8 Kaol,
== E - 19 Chie.
[ wls & [u6 51 41
2lx S5 N6
& 2|7 Y 471
2|2 Carbon-Carbonate (0SOP) £ el
ke =T 0.7, 0.6, ¢ 2|8
e >3
] ol i Carbon-Carbonate (PP 3g
& 2 2-3 (ton) (0.4 '.‘Ln‘.‘ia; g
g 5¢ 471 32-3 (bottom) (0.59, 0.17) ? 4
£ ) L
B F/G Grain Size (DSDP 2
5134 (4.5, d:ﬂl. a7.2) =
X-Ray (BP
A7 Mant. 1
E LR R R =
6 Kaol. ]
8 = 147 Chio. B m l
-
G
| sran e e L N3 with
L/R Mo sy 4 8 /6 = 51 4/1
with N3 R/Q . 57 &1
B R/ =
56 AN
&
3
B |R/GY =L
8188 A/ cc BY 3/2 B F/ol o |4/l core 5Y 2n
ATCHER| _
Explanatory notes in Chapter |
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SITE 338 HOLE CORE 34 CORED INTERVAL:323.0-332.5 m
FOSSIL Sle
CHARACTER || zi=|2
CRIE
v E ] <|2 2| & | (iHotocy HEHE LITHOLOGIC DESCRIPTION
SHEAHHHEEE H
@lofe 2 w el |z
zo| 2| = ; 2 g2k
al& = e Lol B
= CORE SRk sY2n
‘3“ B R/Gl 8 [A/g peae oo Ky c Core catcher only: olive black (5Y 2/1).
& r [CATCHERE o3 0 ¢y ¢ 7] | |¥-Ray ()
2 o0 ¢ CALCAREOUS ODZE (SANDY) (Smear CC)
= 33T Mont. 145 Clay minerals
[ 385 I, ¥ont, 3% fuartz, Feldspar
29% Kaol., 197 I11. 3% Opagues
Chlo. ¥aol., Chilo. B0% Authigenic carbonate
SITE 438 HOLE CORE 35 CORED INTERVAL: 332.5-342.0 m
FOSSIL o '?|_
CHARACTER HEH
w [ Z|w HEE
o é g N 2 =| # |utHoloey |5 (5|2 LITHOLOGIC DESCRIPTION
(-] -l
<N -"...§ < = al g 3|5|e
= ] wn AP
z-|%|% S|g(E
HEEHEFH "8
[+
Olive black {5Y 2/1), intense deformation
= to 90 cm in Sec. 2, slight to 150 cm. O-
= 90 cm, Sec. 2 - massive, with drilling
N YoIn breccia, with fragments of lithified mud;
0.5 90-150 cm, Tawminated to thinly stratified,
: =] burrowing (Chondrite),
2 10 MAJOR LI THDLOGY
= f
z 1 WUD (Smears 2-26, 2-116)
= == 71 Sand 30% Quartz
b B R/G 10-40% Silt 71 Feldspar
= 50-80% Clay 3% Heavy minerals
26 2% Opagques
11 Volcanic glass
= 50-80% Clay minerals
2 = 1% Zeolites
H 8 v Fosyan T Mica
R/ H 12 MINOR LITHOLOGY
4 1
ZEOLITIC CLAY (Smear 2-110) go: b1
gl 245 Kael., Chlo.
slalsfrm 51 21 ‘Itl, S5ilt 1% Opaques
901 Clay 20% Clay minerals
I (Devitrified ash}
79% Ieolites
Carbon-Carbonate (DSOP)
¢-45 (0.6, 4.4,
SITE 338 HOLE CORE 36 CORED INTERVAL: 342.0-351.5m
FOSSIL “lw
CHARACTER zZ x|
Z| wn : o &
wl|Z 20| = Il B
z aI51= ™ =y
2 o % o|e »® 2 4 5 = LITHOLOGY 2 2 x LITHOLOGIC DESCRIPTION
MzalElilels % ulE alole
il_Z|8 A E
SlalZ]la § wlm|S
o
Colors: brownish black (5YR 4/1) and
] brownish gray (5YR 2/1) Taminated,
=} thinly stratified. Locally
= burrowed [Helminthoida), calcite veins.
s 0.5 ¥aln iy
= . LIMESTONE (Smear 1-130)
2 1 2% Sand 12 Quartz
i 1.0 BBI 5i1t 2% Opagues
%’ .0 102 Clay 20% Clay minerals
r 77% Carbonate
ela -"F'#F'FF 3 spapn a-Ray (BP
BB B R/o core voID TR Hont. (MaL?)
ICATCHER| 555 177,
45 Kaol., Chlo.

SITE 338 _ HOLE coRe 37 CORED INTERVAL:351.5-361.0 m
[T FOSSIL slal.
" CHARACTER = e g E E
alz Ez "k g | LitHoloey |5 |9 LITHOLOGIC DESCRIPTION
<|RIEz|2l513|E]3] 5 SIELS
slz|2la|z|n| = a2
J HEHE glg|2
ala 3 w w|S
g veip Colors: alive black (8Y 2/1), brownish
gray (5YR 4/1), Slight deformation, soft,
slightly deformed, micaceous, very thinly
stratified, laminated. Partly burrowed
(chondrites). Local pyrite modules up to
1 V.5 om locally.
& MAJOR LITHOLOGY
§ SANDY MUD (Smear CC)
> g /A 30% Sand 50% Quartz
= 33 Silt 11 Feldspar
ul 375 Clay 31 Heavy minerals
2% Opaques, Mica
e 7% Clay minerals
1 Carban-Carbonate (DS0P) X-Hay (AP}
3l 3 SN TR (0.7, 0.5, %) 2108
8|8 A T8~ Mont.
/ B Grain Size (DSOP 58 [1].
g -T15 (18.5,757.5, 24.0) 2 Kaol.
& 22. Chlo.
B|BR &
. / CORE 5Y 21
ATCHER ™
SITE 338 HOLE CORE 38 CORED INTERVAL:351.0-370.5 m
FOSSIL glal.
CHARACTER ol o § =z
wiZ] = < i ol = HIRH
(4] g g x| = =| & | LITHOLOGY 22 = LITHOLOGIC DESCRIPTION
| | B 2 g - gl = A
B = I wl ® Ch el B
HEREHBH gla|s
al& = winw|S
o
oo Colors: brownish gray (SYR &/1), massive,
possibly bioturbatea, soft with some
E - clay fragments.
§ Q MAJOR LITHOLOGY
¥ E—
= 1 | HUDDY SAND (Swears 1, 102, CC)
§ | 40% Sand A0-50% Quartz
B 308 S{t 7-10% Feldspar
ns Clay 2- 31 Mica
- 4% Heavy mirerals
elelak i 40 BP 2- 4% Opagues
™ cone cc 1- 24 Volcanic glass
Ppicad sY 4/1 B3 Hont 30¢ Clay minerals
1= 1. TR Glauconite
3* Kaol 2- 31 Muthigenic carbonate
3= Chlo 71 Lithics

Explanatory notes in Chapter |
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SITE 338 HOLE CORE 3% CORED INTERVAL:370.5-380.0 m SITE 338 HOLE CORE 4] CORED INTERVAL:389.5-393.0m
FOSSIL slal. [ 1 FOSSIL slal.
CHARACTER A CHARACTER Zl=|=
w g ] HIEH w | E = HHEE
6|2 § A28 @ futHoosy (5[5 2 LITHOLOGIC DESCRIPTION 8|3 E'E' <IZ|E(2] © |utHolosy [5 (5] 2 LITHOLOGIC DESCRIPTION
< |y [t 2 < Ul w 4 = E4 C1E-] < Ul ow A H
a§=§§ %= a|=lg EHEEHHEE sl=|¢
alo ; gl|elx
£30z1312 HHE Ml HEHE HHE
o o i &
Color: brownish gray (5YR 4/1). Intense Orilling treccia of mudstone in Sec. 1
deformation to 55 om, Sec. 2. Ward ~1 with rounded calcareous clasts (3 em),
voin calcareous concretionary mudstones 55« ] yo1o Brown gray (5YR 4/1) to yellow gray
75 cm, Sec. 2 - one massive (N3) others . (5Y 8/1). Scattered 3 cm pyrite clasts.
(S, N7) with clasts, bioturbation, 0.5
1 =] MUDDY SAND (Smear CC)
T T | PAJOR 1L ITHOLOGY -1 50% Sand 30% Quartz
i = o ] | 308 541t 7% Feldspar
w i SYR 6/1 SANDY MUD {Smear 2-40) o -4 207 Clay 2% Heavy minerals
o H 10-35% Sand  10-50% Quartz = 1 207 Clay minerals
s H 20-40% 511t 5-10% Feldspar iny 30% Lithics
7 20-70% Clay 3% Heavy minerals 5 — 2% Volcanic glass
= 9-10% Opaques & 5% Dpagues
Z| R TR% Volcanic glass 2 1% Glauconite
an TR-10% Glaweonite . | L | | ([ | | | | | F=—==== |
= W3 wieh 42-77% Clay minerals X-Ray (BP)
L k5L N7 2- 3% Authigenic carbonate 2 =18
U {Becomes muddy sand fin Sec. 2 at 75-150 YR 441 66T Mont.
cm and CCJ, T/ 5 25t 1.
hz6 YR 211 A-Ray (BP 3t FKaol.
Carbon-Carbonate (DSOP 6% Chla.
2-110 Mont.
8l6|s 555 111, a8k
L Grain Size (DSOP) & raol. B R/S B /o core | ¢ SYR 2/1
2-135 [31.0, 37.6, 31.4) 1= Chla. ATCHER
SITE 338 HOLE CORE 40 CORED INTERVAL: 350.0-389.5 ni SITE 338 HOLE CORE 42 CORED !I'LER AL: 399.0-408.5 m
cn.:oss"tlm 5 Elu cH:oﬁslsé:r.! 5 Ele
™ RAC g = s i w E 41 H ng- ;
i w - 5
2|2 55 <|Z|E|=| & |urnotoey |3 |82 LITHOLOGIC DESCRIPTION ol3 B <|Z|E|E] & |urnoloey |5 1313 LITHOLOGIC DESCRIPTION
|8l sle|2|5|E|2| = - MMEFAEHHEHEE E|Z|5
2522|182 = el HERIEEIG S afnlg
S HMHE sls|Z HEHE sls|Z
- Gwlalw = wlw|= - al= 3 wjw | = .
0 0 voIo
VoID Color: brownish gray (5YR 4/1). Silt - — Drilling breccia brownish gray (SYR 4/1)
i content increases toward base of sectign. to 110 cm; mud/mudstone: 110-150 - mud/
= Firm, massive. s5ilt/sand, mass{vt-‘_ Sec. 2 - sandy mud
2 o ¥oRay. (aF (5¥R 4/1) no breccia, not weathering zone.
- [ MAJOR_ L ITHOLOGY -
= o . L L} 8 lr/n ! 5Y 4/1 MUDDY SAND (Smear 2-20)
2l b A WIDDY SAND (Smears 1-122, CC) $F Moot o7 somd 252 Quarie
I 50-60% Sand 25-50% Quartz 5% Kao) [ 20% 5ilt 5% Feldspar
' 25-30% Silt 5% Feldspar 2% o & - 154 Clay 2% Heavy minerals
| e 15-25¢ Clay  0- 5% Mica Chio. £ i-Ray (BP 201 Dpagues
2- 4% Heavy minerals e N r“a}’“u 152 Clay minerals
: - W SAMPLE i % Lithi
7-10% Opaques ford B 700 g e o e T Mont. 201 Lithics
BB cc| s a1 15-25% Clay minsral = 20| 5v 4N 13 1, 32 Authigenic carbonate
y 5 3 E
ATCHER % Yolcanic glass = = 7 Kaol. 1% Glauconite
7-40% LA 3 Chilo,
0% Lithics BASALT
2
N3 (25-50 cm) dark gray [N3) aphyric fine-
qraired basalt and brownish-black sand-
stone; (50-60 am) calcite-chlorite vein;
(60-125 cm) conglomerate-breccia with
angular and round fragments of brownish-

black (2R 2/1) weathered basalt ferrugin-
fous on surface. Size 1-5 cm, cemented hy
green-gray chlorite-calcite matrin; (125-
150 c!ﬂ brownish-black to dark-gray amy-
gdalofdal phyric basalt with altered
olivine phenocrysts {to 200).

Explanatory notes in Chapter |
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51T CORE 44 CORED INTERVAL:418.0-427.5
SITE33  MOLE CORE43  CORED INTERVALIA08.5-418.0 1 e e — T8le
EOS3LL gl CHARACTER z|x|y
CHARACTER Z =)z z il 2 ;
w 13| = HRE ] A2l E(2] £ |LiHolooy | 2|8 = LITHOLOGIC DESCRIPTION
Blzis |28 |2] = |uiTHoloey |5 |5 = LITHOLOGIC DESCRIPTION g ¢ HE =l e H
‘2&“3 HEH R SiEIT ..gﬁ @l =z alo
i - = - = al= o - Gla E
~.§ & 2% (w 1= 5 2 slais
EEHREHH HEE i AL Y )
o BASALT
BASALT | =
-1 Thin Section: chloritized with chloritized
] VOID Thin Sections: altered chloritized basalt plaglociase phenocrysts, chiorite amygdules
] TdoTerite} with plagioclase, clinopyroxene and veins, chlorite amygdules.
0.5 — [euhedral) phenocrysts and plagioclase
] Alomeroporphyritic clusters (2 x 3 m). Sec. 1 (15-75 cm) drill pebbles of very
! sz ; Fine-grained chloritized basalt with
Thin Sections: altered chloritized plagio- calcite and chlarite on fissure walls
clase basalt (dolerite?], doleritic tex- and cavities; (75-150 cm) phyric basalt
ture. Plagiociase, clinopyroxene pheno- with rare phenocrysts of altered olivine,
crysts, plagioclase glomeroporphyritic plagfoclase and clinopyroxene, Small
clusters (3 x & mm). round amygdiles of chiorite and calecite,
. calcite veins with chlorite.
Sec. | (90-150 om) dark gray chloritized
amygdaloidal basalt with altered olivine, Sec. 2 (10-150 tm) dark gray (N3) to
plagoclase and clinopyroxene pheno- olive black (5Y 2/1) massive basalt, to
2 crysts; round amygdules filled by white aphyric to sparsely phyric basalt. Rare
calcite and dark green chlorite, rare thin vound white calcite amygdules (2-10 mm).
calcite veins. Chlorite amyadules, calcite veins and
slickensides.
Sec. 2 phyric basalt with altered olivine,
pyroxene, plagioclase phenocrysts and Sec. 3 (0-20 ¢m) drill pebbles of aphyric
calcite-chlorite amygdules. Abundance of basalt, calcite veining: (20-150 “‘?h
white calcite amygdules, vein of calcite phyric basalt with phenocrysts of altered
with chlorite. Smectite(?]-chlorite in- olivine, clinopyroxene and plagioclase
clusion at 50-60 cm, with slickensides glomeroporphyritic clusters. Cavities
5 with black chlorite noted below 80 cm. roted with chlorite and calcite.
Sec. 3 dark gray (N3) to greenish-black
» 2/1) phyric basalt with plagiociase
and clinopyroxene phenocrysts and cal-
cite-chlorite amygdules. Calcite vein
(at 25 em] with chlorite vesicles from
- in ions no fr
100-126 e and ehlorstisation notad batow SITE338  HOLE CORE S _ CORED INTERVAL.427.5-43).0
125 om, FOSSIL alel.
CHARACTER z 2 =
a Sec. 4 (0-700 cm) aphyric to sparsely e <15 o ] 2l
phyric and amygdaloidal basalt with ] é |3 =| & [utHowoey |5 |8 2 LITHOLOGIC DESCRIPTION
plagioclase, pyroxene and altered olivine | % < ; 0| w o=
phenocrysts. Veins of calcite with chlorite E ] 3 g = a2
and vesicles with calcite; (100-150 em) - 1 3 sfsls
amyqdaloidal basalt, calcite amvgdules. - al& ] ﬁ wim|S
o
BASALT
n volp
= Sec. 1 (60-150 cm) massive phyric basalt
] with phenocrysts of altered olivine,
(0.5 — plagioclase and clinopyroxene. Calcite-
chlorite veins, plus rare small calcite-
1 chlorite amygdules, slickenside surfaces,
Sec. 2 phyric basalt 15 similar to Sec. |
with chlorite veins, slickensides, calcite
amyadules, and chloritization noted on
slickenside surfaces.

Explanatory notes in Chapter |
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SITES 338-343

DENSITY (g.cm=2) ~ GRAPE @Syringe
1.0 . 1.5 ) 2.0 ) 2.5
WATER CONTENT (wt %) @ Syringe
80 . §0 : 40 : 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 ) 2.5 , 3.0
M m o
Foa
.
m (0]
F m ®
m ®
-2
L [u} ®
ul ®
-3
m o
ul ®
-4
ul o
O ® o
-5
m ®
o m (U]
-6
-7
-3
-9
cc

-l 1 i L 1 I

For Explanatory Notes, see Chapter 1
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338-1

SECTION 1
CM




DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 ) 1.5 ) 2.0 ) 2.5
WATER CONTENT (wt %) © Syringe
80 : 60 ; 40 : 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 ) 2.0 ) 2.5 2 3.0
M
1
a
L u] o
@
-2 ) ®
L a
o
k3
L
-4
-5 m U]
A U]
u]
-6
F7
k8
-9
cc

For Explanatory Notes, see Chapter 1

338-2

SECTION 1
CM
—0

SITES 338-343
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SITES 338-343

DENSITY (g.cm-) ~ GRAPE @Syringe
1.0 1.5 . 2.0 ) 2.5
WATER CONTENT (wt %) © Syringe

80 . 60 . 40 ' 20

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

1.5 . 2.0 2.5 L 3.0
M
-1
¥

m Q
-3
L m o
-4
u] o
A
L5 o ®
&
m
m o

-6
-7
=
-9
cc

For Explanatory Notes, see Chapter 1
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338-3

SECTION 1
CM
—0




DENSITY (g.cm=*) ~ GRAPE BSyringe
1;0 ) 1.5 2.0 2.‘5

WATER CONTENT (wt %) © Syringe
80 60 40 20

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
B . B 2,5 3,0

F1
u] U

-2

4

m o]
m o
3
jg%%j— |
m ]
-5 m u}

-8

cc

n i L N L 1 i

For Explanatory Notes, see Chapter ]

338-4

_SECTION 1
CM
—0

SITES 338-343
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SITES 338-343

DENSITY (g.cm=’) ~ GRAPE BSyringe
1 10 i =] :5 i 210 i 2_'.5
WATER CONTENT (wt %) @ Syringe
80 .60 ' 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

1.5 2.0 2.5 . 3.0
M
H1
L2

m ®
k3
L
ul o
-4
o
-5
- o
-6
5 ___::ggéggi_
8
* m o)

-9
o

For Explanatory Notes, see Chapter 1
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338-5

SECTION 1
CM
—0




DENSITY (g.cm~>) ~ GRAPE @Syringe
1.0 15 20 25
WATER CONTENT (wt %) @ Syringe
80 _ 60 ) 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-l) a
1.5 2.0 25 3.0
M
3
rZ
-3
L4
-5
m o
-6
i o o
L 7
¥
i @ o
-9 A ]
cc

I i 1 1

For Explanatory Notes, see Chapter 1
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SECTION 4
CM
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SITES 338-343

DENSITY (g.cm™’) ~ GRAPE BSyringe
1.0 . 1.5 ) 2.0 . 2.5
WATER CONTENT (wt %) © Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 . 2.0 ) 2.5 . 3.0
M
-1
[u] o
i aa
L2
-3
-4
-5
-6
-7
-3
-9
cc

For Explanatory Notes, see Chapter 1
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338-7

SECTION 1
CM




DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 1.5 2.0 25
WATER CONTENT (wt %) © Syringe
80 . 60 . 40 ‘ 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &

1,5 2.0 2.5 . 3.0
M
L
-1
4 -q;ég;.
%
4 lu] o

a
i m o
-5
o

-6
"
|-Ir'
L3
o
cc

A L i

For Explanatory Notes, see Chapter 1
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_SECTION 1
CcM
~0

—150

SITES 338-343
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SITES 338-343

DENSITY (g.cm~?) ~ GRAPE @Syringe
1.0 . 1.5 ) 2.0 ) 2.5
WATER CONTENT (wt %) @ Syringe
80 _ 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 . 2.0 2.5 . 3.0
M
-! m
F- Y
L2
-3
-4
-5
-6
-7
-
-8
-9
cc

For Explanatory Notes, see Chapter 1

238

338-9

SECTION 1
CM
0




DENSITY (g.cm=>) ~ GRAPE @Syringe
1.0 15 2.0 2.5
WATER CONTENT (wt %) © Syringe
80 60 ) 40 J 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 25 . 3.0
M
-1
-2 m o
o ®
k3 a
kg
-
-5
-6
L7
L8
g
cc

For Explanatory Notes, see Chapter 1
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SECTION 1
CM
—0

SITES 338-343
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SITES 338-343

DENSITY (g.cm~’) ~ GRAPE BSyringe 338-11
1.0 1.5 2.0 2.5
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a _CU
1.5 2.0 2.5 . 3.0
M -
L U] —
-
| L 25
L2
oo [,
= 50
(U]
Lg il
i n o
L 75
"5 L
U] =
—
-6 L
—100
-
L7 n
8 125
..g -
EC E
: - : : 150

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 15 20 25
WATER CONTENT (wt %) @ Syringe
80 60 . 40 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 3.0
M
F
" m (U]
| %
-3
-4 ‘ }
5
k6
r?
L3
-9
cC

For Explanatory Notes, see Chapter 1

338-12

SECTION 1

—125

— 150

SITES 338-343
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SITES 338-343

DENSITY (g.cm=?) ~ GRAPE BSyringe
110 A ]:5 n 2:0 i 24'2
WATER CONTENT (wt %) © Syringe
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s 2 glglE o 3|3 ala|X
b HEFH = = als 3|5 als]s
o o
Colors: light brownish-gray [5YR 6/1), Colors: brownish gray (5TR 4/1), brown
brownish gray (SYR 4/1), Intense-moderate black (5YR 2/1) olive gray (5Y 4/1),
deformation, Sec. 4 - thinly stratified, medium dark gray {(N4). Intense deformation
soft, synsedimentary deformation (slumping), to moderate (Sec. ). Scattered clay (<0.5
== bioturbated (110-150 em). Chondrites bur- 0.5 mm) clasts in Sec. 1. Color mottling comman,
— rows, locally hardened tubes, mottling; some pebbles noted throughout; scattered
= Sec. 2 - massive, soft bioturbated, scat- ! ash particles.
2 tered clay fragments, burrgws filled with
HE 5YR &/1 lighter material. MAJOR_LITHOLOGY
w2
= o Eﬂ MAJOR LITHOLOGY MUD (Smears 3-130, 4-75, CC)
Gl= 5- 8% Sand 10-25% Quartz
Yl= MuD (Smears 1-130, CC) 10-20% Silt 2- 5% Feldspar
al= 71 Sand 10-15% Quartz T2-82% Clay TR= 1T Heavy minerals
§ 10-30% 511t 2- 51 Feldspar — J TRI Mica
2 60-75% Clay TR- 1% Mica =l N 2- 3% Opaques
2 TR- 1% Heavy minerals o R 2 65-70% Clay minerais
& 1- 2% Dpagues E 0- 1% Glauconite
TR- 1% Palagenite wl| 5 |- 2% Zeolites
60-75% Clay minerals = 2 B/l 0- 2% Authigenic carbonate
I TR- 1% Glauconite 217 5YR 4/1 TRY Diatoms
2- 7% Authigenic carbonate Gl = TRE Nannofossils
o 0-TAY Faraminifera Sl =
B 5Y 3/2 2- 5% Nannofossils 2= L MINOR LITHOLOGY
D-TRE Diatoms £ F [GIF /1 35
0-TR% Sponge spicules § MUDDY DTATOM DOZE (Smear 3-35)
0-TRY Radiplarians 3 5 5% Quartz
3 R 2/1 ;
b 3 with TRE Mica
MINOR LITHOLOGY o 5Y 8/1 TRL Heavy minerals
TR Opaques
DIATIMACEOUS MUD (Smear 1=102) 1309 TRE Glaucon| te
5% Quartz 30% Clay minerals
1% Heavy minerals 453 Diatoms
5% Opaques 7% Radiolarians
TRY Volcanic glass 7% Sponge spicules
623 Clay minerals
TR1 Glauconite Carbon-Larbonate (DSOP)
24 Foraminifera Bls 4 5% 201 290 (2.0, 0.7, 10
51 Radionart L) 3 Carbon-Carbonate (PF)
1 Radiolarians ¥ arbon-Carbonate )
5% Sponge spicules IR 6/6 5y Ttop) (0.71, D.50)
6-2 {bottom} (0.64, 0.86)
Carbon-Carbonate (DSDP
2-76 (1.4, 0.6, 6 L Grain Size (DSOP
B R/n| cORE el m 460 [16.3, 36.7, 47.0)
Grain Size (DSDP) ATCHER|
T4 (17,0, 29,7, 54.0)
Explanatory notes in Chapter |
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SITE 329 HOLE CORE 7 CORED INTERVAL: 55.5-65.0m SITE 339 HOLE CORE 8 CORED INTERVAL: 65.0-74.5
FOSSIL =T ] FOSSIL el
CHARACTER I CHARACTER z (x|
Z| w HEI Z| w 4|3 %
wlg P of = 2151 = w|g < ol = =G| E
2 o wlol=]= =| = | LITHOLOGY 2|2 x LITHOLOGIC DESCRIPTION 2 ole ol=|= =| ¥ |uTHolOGY 2|2 = LITHOLOGIC DESCRIPTION
o el - < e -
N HEHEHEE HEE NEHHEHEEE HEH
5|.|%|e alalZ g HHE alg|E
- ala =6 B HEEIH A
o 4]
Colors: light olive gray (5Y 5/2), dark voIp Celors: olive gray (5Y 3/2). dark greenish-
greenisn-gray {S6Y 4/1), greenish gray e /ode /g 1 gray (S6Y 4/1), dark yellow brown (10YR
156 E!l{ olive black {5Y 2/1) yellow e 1 4/2), bluish gray (5B 5/1}. Intense de-
-1 voio orange (10YR 6/6). Intense deformation, - H 20 formation, soft, massive, color streaks,
0.5 color streaking, patches. 0.5 ol ) Granite pebble (20 mm) - Sec. 5.
" MAJOR L ITHOLOGY e : MAJOR_LITHOLOGIES
" DIATOM DOZE (Smears 1-145, 3-120, €G) a) DIATOM 00ZE (Swears 1-20, 4-110)
45! 0- 5% Quartz : 0-TRL Opagues
0-TRS Feldspar i |R/H =] 10-25% Clay minerals
i /6 0-TRY Mica . 50-80% Diatoms
TRY Heavy minerals 7-10% Radiolarians
T 10-20% Clay minerals = 3-10% Sponge spicules
wls J 70-80% Diatoms ] TR- 8% Silicoflagellates
b 0- 5t Radiolarians o ;
S 5 FiGR/F 567 471 0- 5% Sponge spicules B /M 2 1 h]_CLl\I‘ (smears 2-100, CC)
212 0-TR% Silicoflagellates 1% Sand 2- 5% Quartz
gz e/ -/ B 56Y 4/1 54 Silt TR- 27 Mica
a3 MINOR L ITHOLOGY i 100 with 96% Clay TRE Heavy minerals
= 2 A0R L1 ThOLUGY L . 10YR 472 2% Opaques
2 MUDDY DIATOM OOZE (Smear 3-50) 5 . 70-80% Clay minerals
T 71 Sand 10% Quartz =4 . §-100 Authigenic carbonate
2|5 TRE Mica = - 5-10% Mannofossils
g B 276G TRE Hi i 1 S ] TR- 5% Diatoms
=3 il 50 5y 2n TRE u;ige':mm : = TRE Radiolarians
- 56 41 200 Clay minerals o 3 ] 1T Sponge spicules
3% Authigenic carbonate = £/9
10% Nannofossils = ] Carbon-Carbonate {TS_)
[F/6) 8 451 Diatoms = 2-60 (1.5, 0.6, &
1204 5T Radiolarians b 7 5-70 {D.4, 0.4, 1)
33 5 spicul B
2 i ponge spicules = [—IW SAMPLE Eaa_b _-l:%r%gnete PP}
./ cc Carbon-Carhenate (DSDP 1 B-4 (top V 0.37)
il i etipedt e awE 2-100 [0.6, 0.4, %‘ = 8 R/H | 8-4 (botton) (0.41, 0.58)
ey : 56Y 4/
Grain Size (DSOP) B B Grain Size (DSDP)
3-90 (10.3, 26.4, 63.4) | I P : &30 (13.8, 32.0, 54.2)
el
o
i, saim, 10| 10YR 42
e
C/e 9
BB
5 s
B
8 |R/e 8 fayp| come o T el sy
ICATCHER]
Explanatory notes in Chapter 1
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339 HOLE CORE 9 CORED INTERVAL: 74.5-82.0m SITE 339 HOLE CORE 11 CORED INTERVAL 93.5-103.0 m
FOSSIL glal. FOSSIL T slal.
CHARACTER || HEHE SHARACIER: o] HHE
= mAEE HIHE $[3 AFEE HHE
0|2 §§ il Z| 2 |utholoey |5 |5 (= LITHOLOGIC DESCRIPTION 3 E «|E|E|5| & |uTHOlOGY [3|5]S LITHOLOGIC DESCRIPTION
<N HHEI R = BIElS 225|228 Y HH
:..“‘E Z|gla(z|u| = al=lg HEEIEHER a(=2
2= 2 HHIEE - 8 glg|s
- HEIFIE] 3 | | HEELF HES
wl= Lo lud o | cone e = Core catcher only: light olf e Colors: light oli (SY 5/2), dusk
== ¥l b = o Y5 s ve gray = olors: light olive gray usky
= ATCHER] -0, 2T = 5Y /2 [5Y 5/2). =1 . yellow qreen [56Y 5/2), pale qﬂ!e;l (106
e A o T T Bl = B yolp 6/2) - mottles.
bt 1 DIATOM OCZE (Smear CC) a2 = .
il B :ﬁ: gita b = 0.5 MAJOR L ITHOLOGY
= pagues =212 i
% a 203 Clay minerals a2 1 DIATOM O0ZE (Smears 1-30, CC)
el 55% Diatoms =iw 56Y 5/2 TRY Quartz
S|z 5% Radiolarfans B c/al B h1d 0- 2% Dpacues
wl2 15% Sponge spicules . 106 6/2 15-20% Clay minerals
2|z TR Silicoflagellates 2|2 130 70-76% Diatoms
|2 - 56Y 5/2 %
|z ] B [~ = 2- 5t Radiolarians
= 2 /6 B | come [2= 2o =1 e sy 572 2- 51 Sponge spicules
CATCHEN S~ TRE 5ilicoflagellates
]
- HINOR L TTHOLOGY
E319  HOLE cORE 10 CORED INTERVAL: 84.0-93.5 = e
FOSSIT vle DIATOMACEOUS MUD (Smear 1-118)
CHARACTER = HEE Quartz
w = G| = a2 % TRE Mica
] g |z =| = |LTHOLOGY ] = LITHOLOGIC DESCRIPTION TRY Heavy minerals
<N 212 < U =M 70% Clay minerals
24l 5|2 § 3 al = a(=|2 20% Diatoms
L4 ; g 218l 7t Radiolarians
i d a wiw|S 2% Sponqe spicules
g2 °
o Colors: light olive gray (5Y 5/2), greenish
é = B gray (5GY 6/1) (56 6/1). Color splotches, SITE 339 HOLE CORE 12 CORED INTERVAL: 103.0-108.0 m
=12 . voln intense deformation, soft to firm, W,5 odor, FOSSIL w o,
=3 13 YUl w
3|2 CHARACTER Elal-
| & 0.5 MAJOR LITHOLOGY w 75| ¢ HEEH
=1 N Bz Ll El=] w =il g
s|= DIATOM 00ZE (Smears 1-90, 1-145, 3-20, CC) gle é METHEIHF el R LITHOLOGIC DESCRIPTION
| o 0-TRE Quartz i HE g 5 wl = HEE
glg F/6l B C/g 90| 56y 671 0-TRT Mica 2= s i alal|Z
=< with 0-TRE Heavy minerals als = i w|&|S
2|3 1308 56 6/1 0- 3% Opaques o
o i 2 .
Bl 1453 ‘]’g_g;g E::{m"';nems Colors: 1iaht olive gray (57 5/2) (5Y
£ = 6/1), dusky yellow green (SGY 5/2),
/R 5-10% Radiolarians ] 1 (106G 6/2}. Intenm:
3-10% Sponge spicules . pale graen {106 6/2). lntense defor-
e TR- 1% Silicoflagellates 0.5 VoTD ' '
MINOR LITHOLOGY 1 ] YAIDR. LITHOLOGY
c/6) B o/ DIATOMACEOUS MUD (Smear 1-130) coif B 1.0— 91“;“3"' gﬂfié”‘g?"”‘ (Smears 1-140, 3-
TRT Mi ] v
5% Ogiaus = - 0- j. Opagues
20 75% Clay minerals a =mpm e H_ri 5Y 5/1 0- 5% VYolcanic glass
10 Diatoms ol hio ——— —— — 10-15% Clay minerals
5% Radiclarians E ‘E ngillgé g::::?:rians
5% Sponge spicules % 'é 0-10% Sponge spicules
Carbon-Carbonate (DSOP) a3 " 0- 2% Silicoflagellates
395 (0.3, 0.0, 3 z
2= kil 8 ool soy 57z MIMOR_LITHOLOGY
2l w»
rrel 6 Etain Sife‘lDSII:IP‘] Tyl = HUDDY DIATOM OOZE (Smear 2-130)
3-130 (3.3, 32.3, 6!.3; gl 2P |l 3% Sand 5% Quartz
L B ot >| 2 14 Opagues
5Y 5r2 #Zl= - ~ 321 Clay minerals
=3 e = 40% Diatoms
= e m I;adin!ariansl
Fooesd pange spicules
. Pt vl e | m 2% Silicoflagellates
T
h/6l B e v'-v; Carbon-Carbonate (0SOP
R i Ll ) 3-60 (0.5, 0.6, 0
T Carbon-Carbonate (PP}
:T"";,—""‘ T2 [ron) 10.42, 5.05)
ol -
/6l & [l 8| come ;_,:“-"v“':..,_ - 5Y 5f2 12-1 (bottom) (0.44, 0.02)
ey Tl Grain Size (DSDP)
3-T0 (0.2, 21.4, 78.4)

Explanatory notes in Chapter |



SITES 338-343

DENSITY (g.cm=>) ~ GRAPE BSyringe 339-1
1.0 1.5 2.0 25
WATER CONTENT (wt %) @ Syringe
a0 60 40 20 SECTION 1 2 3 4 5
i i i i 4 i i c”
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0

1.5 2.0 25 3.0
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For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 1.5 2.0 2.5

WATER CONTENT (wt %) @ Syringe
80 60 40 20

COMPRESSTONAL WAVE VELOCITY (km.sec-!) &
1.5 2.0 ) 2.5 . 3.0

1

m U]

-2

u] a

" A&

o U]

-3 a

L U} u]
o o

&

-4

L &

m @

F6
F7

F8

cc

" i L " I i

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm~>) ~ GRAPE @Syringe
1.0 - 1,5 20 25
WATER CONTENT (wt %) @ Syringe
80 .60 L4020
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
115 - 210 2'.5 i 3'.0
M
-1
L
L2 jul ]
& m )
-3
L U] U]
&
-4
U}
i ®
s ©
a
¢ U]
7
L3
-9
cc

For Explanatory Notes, see Chapter 1
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SITES 338-343
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DENSITY (g.cm~>) ~ GRAPE @Syringe
1.0 1.5 2.0 25
WATER CONTENT (wt %) © Syringe
80 ) 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 2.5 . 3,0
M
-1
" @ o
®
)-2
i &
u} [}
-3
-4
-5
-6
L7

cc

i i Il i

For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 1.5 20 25
WATER CONTENT (wt %) @ Syringe

80 . 510 ; 4‘0 . 20

COMPRESSIONAL WAVE VELOCITY (km.sec-1) &

1.5 2.0 25 3.0
M
[t m o
-2

]
k3
a
4
i u] @
F5
a ul o

-6
7
L8
-9
cc

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=®) ~ GRAPE BSyringe
50 . e . 20 25
WATER CONTENT (wt %) © Syringe
&0 . ; 40 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 . 3.0
M
2
L2 ®
&
-3
] %
-5
-6
-7
-8
-9
cc

For Explanatory Notes, see Chapter 1
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SECTION 1
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SITES 338-343

DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 _ 1.5 . 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 ; 60 . 40 : 20
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 2.0 ) 2.5 ) 3.0
M
m ®
-] &
L2 m o
&
-3
-4
L 5 a o
-6
-7
L A a
L5
=
cc

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm™®) ~ GRAPE @Syringe
1.0 . 1.5 2.0 ) 2.5

WATER CONTENT (wt ¥) @ Syringe

80 _ 60 ) 40 . 20

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 . 2.5 . 3.0
M
g
L2

@

A&
-3
u] A

-4
-5
L
-6
-7
L3
-9
cc

L L L i 1

For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 1.5 2.0 .25
WATER CONTENT (wt %) @ Syringe
80 60 40 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 2.5 . 3.0
M
-]
L2
-3
-4
5
-6
7
L3
-9
cc

For Explanatory Notes, see Chapter 1

288

339-11

SECTION 1
CM
0

—150




SITES 338-343
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1 HOLE CORE | CORED INTERVAL:0.0-9.5m SITE 340 HOLE CORE ? CORED INTERVAL:9.5-19.0m
FOSSIL NER FOSSIL 1
CHARACTER | z § : CHARACTER 2l e z § H
w b+ = (= E N-' ol = FAES
cl|g - 2 £ | Lirnotoey HIETE LITHOLOGIC DESCRIPTION § 2 § 0 . § z ¥ |uHoloey 3/3|% LITHOLOGIC DESCRIPTION
N HEHHHEE HHE MEHEEHEHE 3HP
" a ale -1 90 a cld|
HEEHE HEE HR:HEEE HEE:
o
2 Colors: moderate brown (YR 4/4), olive ¥nio Colors: olive aray (5Y 471), grayisn
E ray (5Y &/1) (5¥ 3/2), light alive gray yellow green (56Y 7/2). grayish green
1 (0] liS\‘ 6/1), pale green yellow (10Y 3!23. . {106Y §/2). Intense-moderate deformation.
= moderate brown TS\'H 4/4), moderate yellow A | 1= Color gradaticns in Sec. 1. Clav clasts
0.5 | brown (10YR 5/4). Color variatiu;\s. ¢ s ~AIE T =i 3 throughout.
1 streaking common. Scattered pebbles (1.5 Y e Y
Y cw). Intense-moderate deformation, 1 += g with MAJOR L1 THOLOGY
8 sl YR 470 e e with )p  HAOR LITHOLOGY
5Y a1 MAJOR LITHOLOGIES /ol 6 fc/g i =y agare DIATOM NOZE (Smear 2-B0, CC)
' o G-TR% Slauconite
4] SANDY MUD (Smears 1-84, 3-100) _'g:"' ] 70-853% Eialul\r.

153 Sand  20-25% Quartz s gt adin 15-20% Radiolarians
= 35-40% 577t 0- 2% Feldspar B W 0- 5% Sponge spicules
= 45-50% Clay E!‘- g‘i geawy minerals z_-‘u-:-.,-z ;:- :: \él‘:}:an‘!? gl“s
= - 5% Opaques e i, i - cof tage! lates

&.‘ .,“: 0- 1% Volcanic glass E s A6 e N1
§ :’5 s Lk ;é-E?:} E::{Cig.l!ﬁ;ﬂs § w 2 B mnieag = i | 20 106Y 5/2  MINOR L1THOLOGY
’ - 15 4 NS
alz G/ 5-10% Authigenic carbonate elg e VOLCANIC ASH (Smear 3-132)
=1 0-TR% Foraminifera =|Z E/d FraRL/g i N A 7% Quartz
kil b=t o §<10% Nannofossils g, ol 10% Opagues
B ?- 5% Diatoms 1—1H SAMPLE 78% Volcanic glass
s TR~ 2% Sponge spicules R 5% Clay minerals
0-TRY Silicoflagellates e TRE Diatoms
5Y B/ N il el Tl
F /G B/ S e o 5GY T/2
b) MUD {Smear CE) o B i ol
B R/GIL/ g 5¢ 471 % Sand 7% Quartz B
15% Silt 1% Heavy minerals 3 m Sy T Y-Ray (BP)
SYR 474 - 80% Clay 2% Opaques Bl almta 780
107 574 781 Clay minerals _:V.“_V_‘-".U_ F Mont
7% Authigenic carbanate B i
57 Nannofossils e 32|
TRY Diatoms R
TRT Sponge spicules £/6l B L/gE/al cone Lo cc S6Y 572
. ATCHER] 2 — "
B [C/G)C/g c} DIATOM ODZE tSm?ars 5-100, CC} L~ o
B -TRZ Quartz Explanat tes in Chapter 1
= sy 4 0-TR% Volcanic glass pdldiebat it s
w |~ BY 3/2 0-TRE Clay minerals
= ] Fitl B /4 B5-90% Diatoms
sl 5Y 3/2 7% Radiolarians
sed 2 5Y B/1 3- 7% Sponge spicules
=T N TR- 1% 5i1icoflagellates
=12
El8 Carbon-Carbonate (DSOP
Els , 3-93 (2.9, 0.8, 21
(e - 0.4
=2 Ll i Grain Size (05OP
= 35107 1(29.1, 33.0, 38.0)
2 = | e e[ 5¥e 474
o i
|
L E :
23
& £ ol B Eiofcrel cor e 5Y 3/2
g o ATCHER] 0¥ 872




340 HOLE CORE 3 CORED IN :18.0-28. C
FOSSIL T!E: AL ] i SITE 340 H::::s"_ CORE 4 CORED INTERVAL: 28.5-33.0 =
(=8 i+ -
- CHARACTER Hz| w HEHE CHARACTER | 28]
e|Z 212|E(2] & [timotoey HIH LITHOLOGIC DESCRIPTION ETE T=<IZl2| & HHE
HHEME z el HH ¢lo g " ik £l=| £ [LTHOLOGY (25X LITHOLOGIC DESCRIPTION
HEHEHHEE HHE o= HHEEHHEE HHA
s 2 “ s
HHEEHHE HHE HEHEE HHE
o - Wl w3
[}
Colors: dusky vellow green (5GY 5/2), o
: green (SGY 7/2), liaht olive gray (5Y 6/1), ] Colors: grayish green (10GY 5/2), dusky
= vo1n light gray (W7). Intense-moderate deforma- . i yellow g"“’" [S6Y 5/2), greenish gray
1 tion. Color streaking. 1 (56 6/1}, grayish yellow green (56 7/2),
05— lo.s—| dusky yellow (5 5/2), light olive gray
; . MAJOR_LITHOLDGY B (5Y 5/2). Moderate-intense deformation,
. f B Extreme color mottling in Sec. &,
Lo o o DIATOM DOZE (Smears 2-40, GC) (ol
B g e 68-85% Diatons 10 jr- ~m HAJOR LITHOLDSY
IF/6| 8 |c/d i Do enn 154 Radfolarians o e ] 106Y 5/2
A 3- 51 Sponge spicules fF /6| B |C/ - P i with DIATOM DOZE (Smears 2-95, CL)
e L] 9 = e e | BRY 5/2
- e nlncadf 2- 5% Volcanic glass T A AY 5 65-72% Diatoms
e e = e r] | 10% Radiolarians
| eyt %-Ray (BP a & el 51 Sponge spicules
; g e anlon, 40 ® 3 i- 31 Quarty
/6 . o, P Mont. ME i e T;-IH Opaques
A A =|2 0 o oo mlen in -15% VYolcanic glass
- r.rs B C/g Bl b e Sogyidc S|k P e e L S £aY K 0-15= Clay minerals
& u il = bt e 95 BY &fa MINOR LITHOLOGY
e b fad f o N A
2 B agarmpa s Z|z = am VOLCANIC ASH (Smear 3-101)
N Nt il - & — S
" e ] Zl= g g e 21| 931 Voleanic glass
A S e A = g 5% Opagues
3|z I~ n =z 1 F3F 3 2% Quar.
a 1= === wld AT et Quartz
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FOSSIL [ 1s FOSSIL FFIM
"
. CHARACTER || z £ 5 g CHARACTER z| ¢ § g .;.
-3
u g -] ol % = ,9_ @ | LiTHOLOGY sl= LITHOLOGIC DESCRIPTION § g ‘j&' = 5 12| & [utHoloey E E x LITHOLOGIC DESCRIPTION
= - 3 i 5
‘"§§;§3 I 2|5 e dEHHHHHEE 2l5[e
s ale - a gla|&
_53;32 HEE HEEHEHE A E
W o
Colors: light olive gray (5Y 5/2), olive 7] ™ Colors: dark greenish grav (5GY 4/1), Tight
gray (5Y 4/1). Intensely disturbed. s = olive gray (5Y 6/1), medium bluish gray
3 =) (6B 6/1), grayish blue yreen (586 5/2),
s MAJOR LITHOLOGIES ) Loy dusky yellow (56Y 5/2). Intense deformation,
uw = » color mottling, streaking.
SANDY #UD OR MUD? g s 9
5 1 X SUBT wagor LiTHOLOGY
NANNOFOSSIL DOZE (Smear CC) 4 BK/g =
- =] a) MUD (Smear 2-70)
= Ly 7% Sand T Dpaques
8 301 Silt 631 Clay minerals
g 63% Clay T Radiolarians
] 1 Sponge spitules
b 20 Quartz T Heavy minerals
. = ale TRE Mica, Volcanic 2t Faldspar
- o 76 58 5/1 glass, Zeolites
= 2
g| le|efsms TN g SEG /2 b) CALCAREDUS MUD (Smear 1-70)
M EA LY SGY 5/2 75 Sand 51 Quartz
i B { 15% 5ilt 21 Feldspar
2138 2 78% Clay TR% Heavy minerals
H ' § 1% Opagues
== = F/GICME /qln 68% Clay minerals 15% Authigenic
=1 = I cone i 56Y 411 102 Nlannofossils carbonate
g 8 |l ; ATCHER| TRZ Diatoms
2 5Y 5/2 Carbon-Carbonate (PP}
o : -T (top) (0.91., 0.86)
4-1 (bottom) (0.40, 1.53}
Explanatary notes in Chapter |
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138.0-47.5®m SITE 341 HOLE

>
)
m
o

SITE 341 HOLE CORED _INTER CORED TERVAL:47.5-57.0m

B
m
wn

-
=]
w
o

FOSSIL
CHARACTER

i
:

fa)
I
»
=
»
al
-
-
=

LITHOLOGY LITHOLOGIC DESCRIPTION LITHOLOGY

AGE
ZONE

LITHOLOGIC DESCRIPTION

AGE
ZONE
SECTION
METERS
SECTION
METERS

SED.DISTURBANCE | Z

SED. DISTURBANC
SED. STRUCTURES
LITHD. SAMPLE
SED. STRUCTURES
LITHO. SAMPLE

1ATOMS
SIL FLAG
RADIOLARIA
[FORAMINIFERA

NANNOPLEK

DIATOMS
SIL FLAG
RADIOLARIA

o
o

tolors: grayish olive green (5GY 3/2],
dusky yellow green (5GY 5/2), medium
= dark gray (N&}, olive gray (5Y 4/1),
light olive gray (5Y 5/2), Intense-
noderate deformatfon, mottled, 0.5

Colors: grayish olive green (5GY 3/2),
volp qrayish blue green (SBG 5/2), grayish
- green (106Y 5/2), light olive (5Y 6/1).
Moderate deformation, mottling.

70! MAJOR_LITHOLOGIES

=]
=

I‘[?
o1
&1
| iidd
:

B
b
b

] HAJOR LITHOLOGY

ot
P
%

%4?

a) CALCAREOUS SILICEOUS OOZE (Smears 1-70,
SILICEOUS OOZE (Smears 6-30, CC] 2-70)

100% Clay 5% Quartz
A5-50% Diatoms
12-20% Radiolarians
20-30% Sponge spicules
% Silicoflagellates
1- 3% Opagues
0- 1% Yolcanic glass
% Buthinenic carbonate
- 3% Nannofossils
0- 1% Hica
TRY Glauconite

L]

S

1l

7-12% Quartz and Teldspar
TR- 1% Heavy minerals
21 Dpaques
15-20% Clay minerals
TR Glauconite
10-15% Authigenic carbonate
mn 15% Nannofossils
20-25% Diatoms
seaiate 5- 71 Radiolarians
10-15% Sponge spicules
1% Silicoflagellates

| | b) SILICEOUS OOZE (Smear 3-60)
1% Quartz
TRE Mica
2% Opanuet
&0 1% Volcanic glass
106Y 5/2 gg‘, g]ay minerals
% Diatoms
5B 5/2 20% Radiplarians
gY 6/1 20% Sponge spicules
1% Silicoflagellates

Larbon-Carbonate (0507
2-70 (1.3, 0.6, 6)
L= == ] Y32

m
NE, PLIOCEKE)}

o
&
%

F/GE/M

Py
4P¢>
@

C /R /G

@

5

&
o
1] <>

%@
P
&

A/GF/6{F /H AR FIGL

45;;
¢

>
Q

q

o
\
%

<>j§
ol
PLEISTOCENE (MIXED WITH MIDC

= 5GY 5/7
with N4

:
<..>

/6l 8

TH PLIDCENE )
o

3
&

%
s
4? il

5

i

%@
6
@

i /64 PIF /mfC /o)

5
5

@
%
@

e Carbon-Carbonate !PP]
5Y a/1 Sl E-7 (top) (0.92

k/s &

TOCEHE (MIXED W

5
.

1

ity

3
W
&

» 0.79)
£-2 (bottom) (0.96, 0.73)

;
;
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o ED INTERVAL:66.5-76.0m
SITE 341 HOLE CORE 7 CORED INTERVAL: 57.0-66.5 m SITE 341 Hroot:sll_ ORE & COR reE
FOSSIL “lw gle)w
CHARACTER 2| W E E E . CHARACTER E P z ,;. ;
=|2|= w & = o = |G
] g N1k g E" LiTHoloGY |5 |5 2 LITHOLOGIC DESCRIPTION g g §§ 2l e s E LITHOLOGY E g g LITHOLOGIC DESCRIPTION
< ale % ol W wlEl NiZa x| S B S al=|e
Mlgalzl 2 w| ¥ HEE: FE g% 1M E:
HEHEHE als|Z L E L HHE
a3 2 HFTH &% a3 = wlnls
alal|lZ|= M ° L] e l
o p T e t Colors: qrayish olive green [SGY 3/2)
Color: grayish olive green (56Y 3/2). = d | ¢ - GY 471 )
] 1o reenish-gray (S6Y 6/1), medium gray e %;;I; areenish-gray (56Y 4/1), darx qray
. ?NB]. dark greenish gray ﬁr-'r 41}, J= '
= medfum bluish-gray (58 5/1). Intense- S b
0.5 moderate deformation. |05 Box MAJOR_LITHOLOGY
= 1 ] CALCAREQUS ‘SANDY? MUD (Smear 5-70)
a HAJOR LITHOLOGY Pia 20% Sand 152 Quartz
1.0 - 208 541t 15% Feldspar
p CALCAREQUS MUD (Smear 5-70) B Jo/H -
B |R/P p 10% Sand 152 Quartz and Feldspar X 60% Clay g: g::;xezinerals
-] 4
] 1% Silt 12 Mica i 45% Clay minerals
79% Clay 53 Opagues o TR Glauconite
] TRE Volcanic glass oy 2% Mica
: ?2: chinm:ems 4 TR% Volcanic glass
s Larbonate ol I 10% Authigenic carbonate
= 10% Nannofossils ol = 10% Nannofossils
é Alg 2 TRE Diatoms eleles 2 o
=] B Carbon-Carbonate (DSDP
2 B [F/d Carbos DSOP pis §rpenstaraonat ?'5_ )
‘ 2-3 -+ *
W .yt Carbon-Carbonate (PP
= e 8-3 (top : b
= ol 8-3 (bottom) (0.66, 0.58)
= n=J
= B
= 56Y &/1 -rC
=t NS Z 3 = u3
b 3 o =]
2 =] B [i/H re
= F /GIF /7 i i
= iy B T E—
g par 3
% L ORG. GEQCHEM
[ p il
g = S e
w = Sy
b = o
] = ¢
= 3
= 4 i_-"' ety
4 56Y 471 B |R/A _;' N3
F/o{c/m o
=
=]
na +0
o - -Dl=
o - 3
Lo -
::I:I - i
:lzn; | 5850 5|
5 o o .
o Ha B -
M i R/C | B el &
/R [F/GEM e -
2o —
—_:. 4
SGIC/PR /mC/ of (=] .
ol X1 saY 3/2 =
= =3
6| O
B R/A 3
56Y 3
8 [R/F 8 JRigl SORE e

Explanatory notes in Chapter 1
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SITE 341 HOLE CORE 9§ CORED __N_T|El AL: 76.0-85.5 m SITE 341 HOLE CORE 10 CORED INTERVAL:85.5-35.0m
FOSSIL AR FOSSIL Sla
CHARACTER BHHEE CHARACTER HHE
Z| HEIE Z| w <IS| e
w | <JEl5] & HHE] wly AHEE: |2
Cla g *|m|&|=] = |LITHOLOGY 212 x LITHOLOGIC DESCRIPTION 2 o & x i ¥ =] ¥ |LiTHOLOGY 2 2 LITHOLOGIC DESCRIPTION
< - < Ul w 3 N E ol = 5
N HEHHHEE HHE HHHBHHE 5le
HIE 28 g8 - e ; 2 gls|s
ala = wilw|3 - HiE H Aw|S
a
o Colors: greenish black [56Y 2/1), dark Colars: dark greenish-gray (56Y 4/1),
] gray (N3). Moderate deformation, pebbles dark gray {Nﬁ‘ Intense deformation,
] ¥0ID throughout, Schist in Secs. 3-4 (2-6 cm). pebbles scattered throughout (4 cm
] Massive, firm, Schist, Secs. 5 and 6).
o5
. =] MAJOR LITHOLOGY | MAJOR LITHOLOGY
oy
T CALCAREOUS MUD (Smear 4-75
1045 7% Sand b Qerir. Crsang T TS Geart
ANIE Bay  Epie i mEe Gl
mieicd - /1 = ay ca
_._f;:: e 2% Heavy minerals T 2% Heavy minerals
Ppad 382 Clay minerals o 40% Clay minerals
Ly 103 Opaques = i
_,3:..: o Iup :‘ . o TRE Palagonite, glauconite
w YT, z "ut gen ¢ carbonate ﬂ:; 0- 2% Dpaques
= _:auc 0% Hannofossils B [R/P) ) 20% Authigenic carbonate
§ 2 18 43 B 2 Teal 10% Mannofossils
oo
ta Joo oo
= b o =E=1= Carbon-Carbonate (DSOP
o B
= T i"n iy T/R il 4-68 (1.5, 0.4, §)
= B IR/P] ho e -
o /! oo ] Carbon-Carbonate (PP)
g o) A 10-5 [top] (0.43, 1.08)
g8 10 o oy 10-5 (bottom) (0,45, 1.05)
: i I Bt
= a0 5 =5
3| Eg 8 3 oo 3
i = [=Y:
o o __‘.:?Dui:'
Joo = | [=X=]
o o =T
& a/p ol | & B jR/P zc.::
(=] w 3]
D.,I: ‘_Zu [=X-]
[=X= I = :F'n:':f
=] = o
[=Y= - ==
cl=‘; I i o
| Jaer A Y S
T ]
o SE=T=
B [a/7 eI E Ble T
>3 § '-Pnc
1=
BIR/P B RM Cone ,c'.:r_ = 56Y 2/1 e
CA'IE’I(IF‘:'E 3 ::lul:lcf
L 2 HEy
i 70
8|8 8 Eo N
B = ByTrs)
T/ oy
_':H:Fc{.,
% 51
BlB =3
CORE S6Y 471
B| B[P RMcarcuenl
Explanatory notes in Chapter |
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SITE 341 HOLE CORE 11 CORED INTERVAL: 85.0-104.56 m
FOSSIL B = SITE 341 HOLE £
CHARACTER Ul W CORE 12 CORED INTERVAL:104.5-105.5 m
. 2l HHE FOSSIL -
x| T<1513] & HE CHARACTER | Sl
|8 MHEHEE LITHOLOGY |5 |5 % LITHOLOGIC DESCRIPTION o z <[gle| £ HEE
2 : ¢l 3 EIEIS ¢lo | [v B Z| ¥ {urtHowoey (5|5 <
j HEE (] 1k X sl s 2(2|% LITHOLOGIC DESCRIPTION
HEE HHE HEEIHEHE HEE
E wiwl|s -] B o g =
HE < 8 |-
0 _l al& = HE
Colors: dark greenish-gra } 0
- y (56Y 4/1)
dark gray [N3). Moderats i 3 "
B P:bb]es throughout , With ?aﬁﬂ;t;;g]e E g:‘lfr;;a:”[‘:ﬁr?:;;ﬂ‘grag '{55 41},
B 3. era fon;
" (4 cm) in Sec. 4. - [~ stattered pebbies, DR
1 7 A [0.5—]
] 0R LITHOLOGY 5 MAJOR LITHOLOGY
1.0- CALCAREOUS MUD {Smear CC 1 3
] %g: 27;“: 254 Qnarti and Feldspar Lﬂ—: cg'.‘%:{‘ggﬁumn (Sm;!s;suz-ﬁa:; £
-1 2% Heavy mi = < Feld
T - 60% Clay 47% Clay mi et Toof ol 25 Feldspar
T el S0 5-70% Clay O-TRE Mica
Too 21 Mica 2o 1 1- 2% Heavy minerals
Joo 154 Authigenic carbonate 56 2: Oppaves
Fet s s 63% Clay minerals
T annofossils FE 1% Zeolites
2 SY=) =TS
Bla 4o Carbon-Carbonate (DSDP I=K: o sonte
Al
" ”» e e ols 2 —DZC'E 68 TR- 5% Nannofgssils
g B LI i B X, 0- 3% Diatoms
2 15t 2/c Joe 0- 1% Radiolarians
g RG] o (8] 0- 5% Sponge spicules
g Lo Fo ° Carbi
£ i:uu‘:: ik o _F M-Earb?]llate 5953?!
=3 Jael B R
E St N3 E :::ﬁ: Grain Size (DSDP)
=1 Ble a| Bod = S5 -7 (12,3, 270, €0.7)
z o & 8 |r/H N tToH N3
_.nuﬂa = 5 3
it : i
B = p DDDL
—-.:.".:.n E R DDE::
ELE ; £
_E:IDDDc = E '3:'3: .
SH=N: Too
L e Eh
Bl B BY==] ";:’Dc::
=09 * 1890
o o d -pei]
n X34+ '_ga':::
B R/ i =
BR/m cone fires €l sy an {551
fl'l‘cull ey e e
£ 07 4 oo
oo
fed
i fad
5 a9
R/C Bla :DDDI:
By
::ant:a: :
4=
Ho o g
Y= |
Ioe
H:nDC! D
J TR
3 ;.’:,: LK)
5 32.:.
25
©3
=
B [R/A B [n/m| coORE ,rz:: oC| 56 40
=]
=1=1
Explanatory notes in Chapter |
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: 1 161.5-171,
SITE 341 HOLE 'OTI_E 13 CORED INTERVAL: 1065.5-114.0m SITE 341 Hg.:s“- ORE 16 CORED %ER?A :161.5-171.0 m
FOSSIL P vl w
CHARACTER = % z 5 : L CHARACTER zl o E .g- §
w| 2 FGES w = ol = w o
a g§ L|2EI2] & |tHotoey |55 ] 3 LITHOLOGIC DESCRIPTION g gl ARHHE g |urnotoey 3 8% LITHOLOGIC DESCRIPTION
2l . wie
R -HHHHHEE HHE - HHHHEEE HHE
2 !
- HAHE HEE - HAHE
- 8|3 ] 8 LA ] 1 5
] voIo Colors: dark greenish-gray (56 4/1)
Colors: dark greenish-gray (56 4/1); : 5. L
w . e i INad S e gar i E - -;edium :;;I;egray (H4) massive, structure
g ]l formation, soft structureless. 3 B R/A -1 £852 M) :
= 1 vomn 7 05— MAJOR LITHOLOGY
E 0.5 | MAJOR LITHOLOGY [ . — —-‘———t ;
= L [ CALCAREOUS 1D (Smear 1-137, CC) - y. CALCAREDUS MUD (Smears 1-103, CC
g 7-15% Sand  12-20% Quartz and Feldspar & 1.0 o S LA
w 23-25% 5ilt 21 Mica o 7 103 - M3
% i £0-70% Clay 24 Heavy minerals & = 5] Sy & :;::'y winerals
2% Opagues 2 : 1% 0
] 42-57% Clay minerals = o) paques
B 8 56 4/1 / 8% Volcanic glass, Diatoms, fi & [R/P B |m/m| CORE 56 4/1 3?: El"zcz""‘-‘:g'ﬂ*
Y Glauconite, Zeolites ICATCHER 20% Ca:hunate
7105 annofossils o #X Ranufuentle
SITE 341 HOLE CORE 14 CORED INTERVAL:123.5-133.0m Larbon-Carhonate (050P)
FOSSIL - « 1-99 (1.2, 0.3, &)
CHARACTER _ |_| HEH Grain Size {DSOP)
i <lzle| = HEE -4 (26.8, 30.9, 42.3)
°© ¢ |z £| £ |trnotosy (51312 LITHOLOGIC DESCRIPTION
a o 4
& § g|z|a| = alnle SITE 391 HOLE CORE 17 CORED_INTERVAL: 180.5-180.0 m
= ; 2 gl|glE FOSSIL “lw
| 2 2 s lwls CHARACTER [ - z E H
B L 1L | 5640 wlw AFREE HAE
A Core catcher only: dark greenish-gray oz ‘|z = ¥ |uTHOLOGY 212 2 LITHOLOGIC DESCRIPTION
= {56 4/1) with pebbles. M AEIHE -3 GElS
Fa o s 2 HI
= MAJOR LITHOLOGY g% g HEN sls|Z
- alalzl= Sl
CALCAREDUS MUD (Smear CC) o
10% Sand 20% Quartz and Feldspar Colors: dark greenish-gray (56 4/1),
203 5ilt 2% Heavy minerals - medfum dark gray (N4). Massive, pebbles.
70T Clay 55% Clay minerais .
7% Nannofossils ] voln MAJOR L ITHOLOGY
l?;, Suuﬁqenic carbonate 0.5 —
pagues = CALCAREOUS MUD (Smear CC)
(Carbonate fragments present.) 1 - 7% Sand 15% Quartz and Feldspar
[ 1 281 5ilt 2% Mica
SITE 341 HOLE CORE 15 CORED _INTERVAL:182.5-152.0 m a 1.0 65% Clay 1% Heavy minerals
FOSSIL ? = s o 3 1 " 50T Clay minerals
CHARACTER Z || w 3 1 25% Carbonate
i z @ 22 ; o = ra) 7% Nannofossils
Wz |- ez & AT & )
Qo E e | = |LITHOLOGY 212 2 LITHOLOGIC DESCRIPTION by T (o]
MR ARHEHEAE HEE %
2 s|z HEHEBES FEE] o 4] |
2|2 gz ala|Z 2 ] :
8| a = win| s 2 B 2 3 |
E B i 7] 8 B Jr /el | ,
an . ] "
P& 4/ Core catcher only: dark greenish-gray . B
= (56 4/1). Mud with pebbles. € -
E MAJOR_LITHOLOGY
B |R/R BR/o| come Ll 56401
CALCAREOUS MUD (Smear CC) I b
;_n‘ ;ﬂd %wl.‘l! Quartz and Feldspar
T Sit % Mica, Opaques Explanat tes in Ch ES
B81 Clay 2% Heavy minerals Planatory mtes T thepker- |
25% Clay minerals
151 Authigenic carbonate
7% Hannofossils




3 §3

ITE 341 HOLE CORE 18 CORED INTERVAL: 199.5-205.0 m SITE 341 HOLE CORE 20 CORED INTERVAL: 237.5-247.0 m
FOSSIL - FOSSIL 8l
CHARACTER z|u|2 CHARACTER HEE
z| w» <|5|& Z| w <|5|=&
wlz < o] & 5 wl% RHEE- HEHE
e z é JJdal=lE = E LITHOLOGY 5 = LITHOLOGIC DESCRIPTION 215 88, |e|2 = E “:“ LITHOLOGY |5 |53 LITHOLOGIC DESCRIPTION
< v
N HEEEHEE alale N HEEHHEE 3l=le
HHHE HHE HEHE HAE
z = I - S 5|5 H wial=s
o o AT T I
Color: dark greenish-gray (56 4/1), e : Colors: dark greenish-gray (56 4/1),
3 1 VoD medium dark gray (N4). Structureless, m Gk dark greenish-gray (S6Y 4/1), olive gray
o ] wassive, intense deformation, e | {5Y 471), medium blue gray (58 5/1).
2 N jee Possible turbidite unit: Sec. 1 - stiff
= b 4
w MAJOR LITHOLOGY 05— er slight deformation, coler interbeds;
g AU L1 at ﬂ(:’l:l | Secs. 2-3, massive, very stiff, brittle,
= 1 CALCAREOUS MUD (Smear CC) i 1 T SGY 411 3-4 cm fnterbeds; Sec. 4 - semilithified,
1 sl 30% Sand 25% Quartz IC/S LoBB - 8 1-3 cm bedding, color grading.
W 401 Silt 10% Feldspar oo |
& 30% Clay 2% Mica qJeal 56 4/1 MAJDR LITHOLOGY
2 5% Heavy minerals Po
i - 3% Opaques El I MARLY CALCAREOUS OOZE (Smear 5-122)
% Bl B|B R/ e o ss o4 23% Clay minerals T . % Sand 10% Quartz
CORE L 1% Gilauconite, Zeolftes i {=k2 20% Silt 5% Feldspar
JCATCHER| E':,C ?5% Carbonate DD | 75% Clay 21 Heavy minerals
=w= 5% Hannofossils [<] 1% Dpanues
2 -::a I 55 401 35T Clay minerals
A1 HOLE CORE 19 CORED INTERVAL: 218.5-228.0 m #¢ | 8 lesd 215 5Y 4/ T s uconite
CH:(:snsr:Ir'u g8 X3 el 401 Carbonate
Z| w» gl 1= 5% Nannofossils
; < o = HE Bo
o A =| & |uTHOLOGY a5|x LITHOLOGIC DESCRIPTION _l:ﬂ:. | MINOR LITHOLOGY
NP R|E (2| 2|yl Y H w §ET=]
gl2|2la|z(n| % o B £ R | SILT (Smear 1-81)
42152 glelE = et L 20% Sard 60% Quartz
6|5|7 | =S £ o 75% Silt 103 Feldspar
0 o 8 v/ a| Be | 5% Clay 2% Mica
w Calors: dark greenish-gray (56 4/1}, & BS ; 10% Heavy minerals
= . medium dark gray (M4). Firm, stiff. a S o J 7% Opaques
2 1 voo =2 BIE 193 Carbonate
N ; ¥ = :
= os—| HAJOR LITHOLOGY E ")‘?“_E, Carbon-Carbonzte (0SOP)
z \ - CALCAREOUS MUD {Smear 1-120, CC) -] RS | 1-120 (1.3, 0.3, 8)
2 = 5-15% Sand 15% Quartz and Feldspar & JH55 ¢
= - o arbon-Carbonate (PP
1.0 25-30% 511t 1% Heavy minerals e e j.
gl R e 55-70% Clay _2- 3% Opagues T | gﬁn-g smi (0.32, 0.87)
W X M2y 56 4/1 TR- 1% Volcanic glass B t/d 4 AT 0-3 {botton) (0.36. 1.01)
= 48% Clay minerals —::un
= I 0- 5% 7eolites pRE Grafn Size (DSDP
= 8 ( ry=y =70 0.1, 20.8, 79.1)
56 41 253 Carbonate B ard 6-90 (2.8, 42
5% Hannofossils ;&P 56Y 671 i .B, 42.4, 54.8)
TR Radiolarians ﬁ
0- 2% Sponge spicules _F:Dﬂ'
(Also SANDY MUD in CC.) I8a
Birh 56 4/1
8 5| For &Y 41
¢/ | BAGE AL | 58 5/1
Joat
fa 123
oo j
Ko
T
k=]
W || B
o 2 |
B W/G l
o Wl s ol SO L 56 4/1

Explanatory notes in Chapter |
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EPE-8EE SALIS

CORE 21 CORED INTERVAL: 256.5-266.0 m SITE 341 HOLE CORE 22 CORED INTERVAL:275.5-285.0 m
“la FOSSIL sla
Z x|z CHARACTER HHH
- 3¢ HHE . 5| & HHE '
olz & =| & [urHotoer |5 (53 LITHOLOGIC DESCRIPTION E z 1|28z £ |urtHoloey H ‘é S LITHOLOGIC DESCRIPTION
<|R < HE= HIE N_gzgég b HHE
3 e L HEHE SHE
B %= | | |58{als 3]3S 2|=|=
o Colors: dark greenish-gray (56 4/1), = Color: dark greenish-gray (56 4/1)
olive gray {5f &/1), dark greenish- L) (@] (56Y 4/1). Moderate defermation,
qray (56Y 4/1), olive black (5% 2/1). o (o] faint color layering.
Possible turbidite sequence: Sec. 1 - =] (o)
firm, stiff, slight deformation; 3-5 a2 O MAJOR LITHOLOGY
mw pebbles in 1-70 cm, graded beds - e BGY 471
1 e color interbeds, silty, sandy zone; B | MUD [Smear CC)
Sec., 2 - stiff, fim, with 1-5 m -3 B R/H % Sand 20% Quartz and Feldspar
scattered pebbles, massive, with 2 om w 263 57Tt TR Mica
color interbeds; quartzite pebbles; fri 66% Clay 1% Heavy minerals
Sec. 3 - sharp - gradational contacts, a8 % Opaques
L 5Y 4.1 graded beds, color layers; Sec. 4 - i3 TRE Volcanic glass
scattered pebbles (130-150 em), faint e B Rial cone cc 56 4/1 66% Clay minerals
color bedding; Sec. 5 - 1 mm scattered Pl 2 TRE Glauconite
pebbles, rip-up zones, grading; Sec. 6 - - +r 5% Ruthigenic carbonate
massive, faint bedding, scattered pebbles. 2% Sporge spicules
2 TRE Foraminifera, Nanno-
: MAJOR LITHOLOGIES fossils, Diatoms
—; a) CALCAREOUS 0OZE (Smear 1-92) Explanatory notes in Chapter |
] 3% Quartz
= TRE Wica, Heavy minerals
N 1% Opaques
=1 B0% Authigenic carbonate
3 7 15% Hannofossils
1
§ B b) MARLY CALCAREOUS ODZE (Smear 3-75)
5] 3 ] 51 441 7% Sand 12% Quartz and Feldspar
bt 13% 541t 2% Mica
L = 80% Clay 13 Heavy minerals
= — TR Opagues
= 3 35% Clay minerals
= 40% Authigenic carbonate
= - - 10% Nannofossils
- Carbon-Carbonate (0SOP)
5Y 41 2-30 (2.1, 0.4, 15)
4 SGY 4/1
- Grafn Size (DSDP)
3-110 (0.5, 22.3, 77.2)
5GY 4/1
C st2n
SGY 471
C sYa2n
3 51 471
[ 56t 271
5Y 4/1
| s6Y 4/
6 5Y 2/1,
5y an
5GY 4/1
CORE 56 8/1
ATCHER|
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E 341 HOLE CORE 23 CORED INTERVAL: 304.0-313.5 m SITE 341 HOLE fM CORED INTERVAL: 313.5-323.0m
FOSSIL glw FOSSIL “Ta
character || zls|s I o LS P HHE
wly el HIE HETE = or e =(Gl2
o3 § Hu |2 B[z 2 |utHotoeY |55 2 LITHOLOGIC DESCRIPTION e(3[38 . MHEHRE LitHoloey (5|33 LITHOLOGIC DESCRIPTION
< W k] ~ ]
== HHEEHHEE ala|g 5z|8[a|2|5| = 2|=l¢
I EIH als|Z 28l2|2|2(3 gl8(=
als H o ala = alals
0 e Colars: mediun
) 18he : gray (N6}, ofive gray
Colors: dark greenish-gray (56 4/1), (5Y 4/1), dark gray (N3}, dark greenish-
. Tight olive gray (5Y 6/1), dark greenish- Gray (56 4710 medium dack gray. (6]
] Sreyish o1t dreen. (56Y 3721, brewaish Ble brownish black (518 2/1), ofive black
[0.5— o gray (5YR 4/1). Semiconsolidated, massive, 0 1 (5Y 2/1). Little/stight defarmation.
- competent inm Sec. 1; fissile in Sec. 2;
1 . 5Y 6/1 calor variations, qr.’ur‘t:‘te pebbles in ' N4 - MAJOR LITHOLOGIES
| Secs. 4 and 5; plus pyrite concretions 5Y 401
1.0 s 21 [Secs. 5-6) PP a) MUDSTONE (Smears 1-70, 2-70, 4-50, 4-70)
s 1;-;2: zﬂd 15-20% Quartz and Feldspar
= t 0- 53 Mica
MAJOR LITHOLOGIES 66-75% Clay 2- 3% Heavy minerals
a) MANNOFOSSIL 0OZE (Smear 3-140) BE-75% Clay minerals
=814 10% Quartz and Feldspar N3 7= 25 Opaques
TR v01:§nic glass, Foramin- /R B g~ ‘;l,; E?:m:;c glass
era i
2 5Y 21 80% Mannofossils 2 70 0- 3% Authigenic carbonate
/1 108 Autnigentc carbanate 8 o/ S5 4/1  b) CALCAREOUS MUD (Smears 3-70, 6-70, CC)
! 56Y 6/1 il 4- 8% Sand 5-151 Quartz and Feldspar
b) MUD (Smears 4-40, CC) 16-30% Silt 1- 2% Mica
w s et 3- 5% Sand  10-15% Quartz and Feldspar 62-B0% Clay 0- 1% Heavy minerals
g B 20-25% STt TR Heavy minerals w TR- 1% Opagues
=4 B R 72-75% Clay  72-75% Clay minerals b ﬁg-ggi ilgimine_rals
-4 H e g g 3% Authigenic carbonate = L uthigenic carbonate
™ — "'_I-." TR- 3% Mica 17 - - 5% Nannofossils
= il o e R Bl 0- 3% Lithics & 3
g b [ 561 3/2 =
i s Pyt MINOR_LITHOLOGY = st
= 4 'A_-'
g F SILICEOUS MUD (Smear 6-50) ¥
= o G T s St 140] 10% Sand 10% Quartz and Feldspar =]
& b e L 30% 51t 5% Mica =
i 60% Clay 1% Heavy minerals z
= 2% Opagues
1 0 58V 5% Volcanic glass % a1
60% Clay minerals 50
4 21 Diatoms 4 0
15% Sponge spicules 5Y 411
5YR 4/1
B /A Carbon-Carbonate ’IJSDP] als
6-55 (0.4, 0.4, 1
Carbon-Carbonate (PP
3-8 (top) (0.59, 1.26) 5t 471
5GY 3/2 23-4 [bottom) (0.63, 0.17)
. Grain Size (DSDP) gl's N
B 5 56Y 2/1 6-60 (4.9, 28.9, 66.2) 5 e
) B
i £ C/R B
-l 5Y 211
50 =
GY 41
6 s 6| 70| M4
Bl B =
R 3
8 A/GI B| B | CORE | ¥ 8 R7ql SORE )
ICATCHER qk_-u.nn_
Explanatory notes in Chapter 1
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5

=

E 341

HOLE

g

E 25

CORED

>

1332.5-342.0m

AGE

ZONE

A%

Rk
[DIATOMS

CHARACTER

FOSSIL

SIL. FLAG
RADIOLARIA

2

SECTION
METERS

LITHOLOGY

SED.DISTURBANCE |Z
SED. STRUCTURES | B

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

PLIDCENE OR PLEISTOCENE

E

MIDDLE DR LATE MIDCEM

Mesocena circulus (5)

f/T B

L/

(-]

./

Aid

56Y 4/1

56 5/2
*
56Y 572

106 6/2

586 2/2

PR 3/2

56 5/2

5¢ 4/

R/P| B

R/F| B

|R.-‘N B C/mC/qf

CORE

eATEHER| -

56Y 441

Colors: dark greenish-gray (56Y 4/1),

dark gray (N3}, grayish green (56 5/2),
dusky yellew green (5GY 5/2), pale green
(106 6/2), grayish blue green {5BG 5/2),
dusky blue (5PB 3/2). Slight deformation,
Taminated, very thinly stratified, faintly
mottled. Bioturbation noted: Sec. 3, Sec. §

(Toophycus ).
MAJOR LITHOLOGIES

4) MUDSTONE (Smears 3-120, 5-10, CC)
15-25% Sand 15-20% Quartz and Feldspar
20-35% Silt TR- 2% Mica
50-65% Clay TRE Heavy minerals
3- 7% Opagues
2- B% Volcanic glass
50-65% Clay minerals
TR= 1% Glauconite
TR- 7% Diatoms
TRY Radiolarians
5-10% Sponge spicules

b) GLAUCONITIC MUDSTONE (Smears 2-140,
3-10)
15% Sand

401 517t
45% Clay

15% Quartz and Feldspar
2% Mica
13 Heavy minerals
2% Opaques
15% Volcanic glass
46% Clay minerals
153 Glauconite
TRE Dolomite rhombs,
Nannofossils, Diatoms
3% Sponge spicules

Larbon-Carbonate (PP
255 (top) (0.30 I}:"J

0.30, 1.5
25-5 (bottom) (0.02, 1.39}

Grain Size (DSOP)
3-122 (26.0, 30.0, 44.1)

SITE 341 HOLE CORE 26 CORED INTERVAL:351.5-361.0m
FOSSIL olw
CHARACTER | _| z|=|2
§ &l |o|%|E|E|2| & |vmotoey |3 ]3] LITHOLOGIC DESCRIPTION
ks 22 § ; E = 2|%|e
i a gl|alE
2= < W %3] Roworked
|| al&|2|2 wlm|3S
o
| 5 Colors: dusky y{ellm g;een {5GY 572},
N g brownish gray (5YR 4/1), light olive
b gray (5Y E.ﬂ{. 5light to moderate
e /P A deformation. Sec. 1 - massive, __Zegg!_[cus
R/Mc/ 0.5 1 burrows (Helminthoida), gradatiomal color
T 5Y 6/1 contacts; 5ec. 2 - burrows, extensive in
1 e section; Sec. 3 - as per Sec. 2; Secs.
B Pt 4 and 5 - Toophycus with athers. Sec. 6 -
IC/5R P T-Dq"‘-".z ] as per Sec. 5.
= SR AT wagor LITHOLOGIES
P P pomee ) TCALCAREOUS DIATOMITE (Smear 3-68)/MARLY
A N SILICEQUS CHALK (Smear 6-74)
e /G = paogp 5¥ 6/1 TR- 3% Quartz and Feldspar
= = 0- 2% Mica
2 1 | TR- 1% Heavy minerals
/M —_— YR 471 2% Opates
™ 2 o | 3t Wolcanic glass
= - 30% Clay minerals
B eyt 30-35% Mannofossils
e =1 feol sy an 12-20% Diatoms
I 1 3- 5% Hadiolarians
L R/ GA /Gl - : ‘: = 7% Sponge spicules
(=]
wl> B | 68 b) DIATOMAGEOUS MUD (Smear 1-5)/MUDDY
=1 Rt i P S DIATOMITE (Smear CC)
8l¢ 3 s | 3 5% Quartz and Feldspar
z(a T = 4% Mica
o : C/aC A W <gagn T | TR- 1% Heavy minerals
alz= B 1- 31 Opagues
E § @ Pt sy 3- 51 Volcanic glass
g o | 20-40% Clay minerals
= Tt TRZ Glauconite
== 0-15% Nannofossils
B P— 30-35% Diatoms
] 2 o | 5% Radiolarians
y B g e S 7-10% Sponge spicules
T 1
] : I : | MINOR LITHOLOGY
e
S il e CHALK {Smear 2-140)
R /6lasl a1 | TRE Quartz, Opagues,
= —— Glauconite
— 1 13% Clay minerals
» +==3 : T : | ??t Kannofossils
b % Diatoms
F/GIAM = L : 3 | 3% Radiolarians
L 5 g P = 5YR 471 5% Sponge spicules
Alg 1
o/r Jer | Carbon-Carbonate {DSDP)
v, i | 3-8 (4.7, 0.0, is’%
S s
= o— Grain Size {DSOP
 olase P o | 3-8 (7.8, ;.‘.-‘,?. 70.9)
T
= X-Ray (8P}
i
et = | Tﬁiﬁ
T~ | TET Mont 5-100
L I Pt 74 | M L Mant
B g s e 2% Kaol. 382110,
1 =2 | 132 Chio. 215 ¥aol
. i 145  Chlo
| b
et T Mont
F/GIRME im{asy| CORE _E_‘EE 5 572 ;3; Ll:n
ATCHER] cc 141 Chla,

Explanatory notes in Chapter |
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SITE 341 HOLE CORE 27 CORED INTERVAL: 370.5-380.0 m SITE 341 MOLE CORE 28 CORED _N_!“El\'f_&_',359.5‘399.0m
FOSSIL “Ta FOSSIL elal. -
CHARACTER | z ; E CHARACTER || HHE
w | ] o @ |- |F w ol = m |- |5
8|z |2 2| & |uirnoloer |55 LITHOLOGIC DESCRIPTION § 3 <|Z|E|Z] & [umotoer |35 2 LITHOLOGIC DESCRIPTION
<|5|Ei 2532l 2 HHE NEHHHEHHEAE HHE
EEHEEHEE als|z HEHEEER als|z
. 4 E
E 3 H % |8 | S |Reworked }_ al3 = W %] S| Reworked
f= o . 15
l Colors: dusky yellow green (SGY 5/2), Colors: dark greenish-gray (56Y 4/1);
- oljve gray (5Y 4/1), brownish gray (SYR b 13 massive, hard-fim, with slight defor-
f iy | Pt 4/1), dark greenish gray (56Y 4/1), 1= mation, some bioturbation.
L ey grayish olive (10Y &/2). Slight defor- —+
n.s—_gg:_v:““ | n[ml.ion. massh;e. abundant burrows R/GAIM 05 L MAJOR LITHOLOGIES
. ] Helminthoida), Zoophycus, color varia- -1
L I etV tfons but no structures. L a) DIATOMACEOUS MUDSTONE (Smaar CC)/ASHY
IF 16 /o) \ ‘:_'_—I_PL’CXC 1ot ] DIATOMACEOUS MUDSTONE (Smear 3-50)
R . MAJOR LITHOLOGIES IF6] & AEF ] 0- 2% Quartz
E==cs NG e * Mica
B PPl a) CALCAREDUS DIATOMACEOUS MUDSTONE {Smear H— e TRE Heavy minerals
L ] 1-123) CALCAREOUS DIATOMITE (Smears = | 2-15% Opaques
B ! g 4-130, ©C) :ﬁ au-m': Volcanic glass
] 2= 5% Quartz 1-50% Clay minerals
:% ] TR- 2% Mica NG /GA /G H ] 1- 31 Authigenic carbonate
= 2- 31 Opaques 0- 1% Mannofossils
(/B 2 :%m"‘“ 18-30% Clay minerals /R 2 ] ngg; gi;:uTs .
1 0-TR% Glauconite =, adiolarians
A/G — = | 3- 8% Authigenic carbonate | 10-20% Sponge spicules
:% 10-20% Mannofossils TRY Silicoflagellates
—ﬁa 20-45% Diatoms -
T 0- 5% Radiolarians - b) CALCAREOUS DIATOMITE (Seear 0-15)/
e e e | 7-15% Sponge spicules B CALCAREOUS DIATOMACEDUS MUDSTONE
e 1% Silicoflagellates el 8 = {smear 1-75)
i (———L_ — 4 0- 2% Quartz
—ﬁ“‘ b} HUDDY DIATOMITE (Smear 4-67) w2 - 58 TFIt: gh:a
Bl 2% Opagues =|w . paques
" 3 s . [ 5Y 41 5% Volcanic glass sl frm |3 oY 471 0- 2% Volcanic glass
2 'iﬁ. 25% Clay minerals -] & _ 20-50% Clay minerals
wil e T-‘—‘_“_V'_,__\ 5% Authigenic carbonate i & 1 0- 5% Ruthigenic carbonate
& . C/5 B “%__v;: 5% Kannofossils = =z 20-30% Nannofesstls
ElE 40% Diatoms =10 = 15-30% Diatoms
-4 ‘S‘I Radiolarians Fla 3- ?é gadiohri;nsj
2% Sponge spicules o - ponge spicules
= F/GIA/G 1% 5111coflagelates = . TRY S1licoflagellates
|5 = /Gl 3
== 67| eay an Carbon-Carbonate (DSOP E Carbon-Carbonate (USDP)
= a i - / .0, 0.0, 4 379 (1.5, 0.0, 13
Grain Size (DSDP - Carbon-Carbonate (PP
[ L M 3 (s, 22, 76.8) . -5 (top] [0.86, 0.91)
7 ] 28-5 (bottem) (0.87, 1.40)
e '
3 - 3 Grain Size !IJSDP{
_—'—*"“H.E_. -] é.‘;e P i -73 (006, 21.0, 74.5)
:Ev—:x 315 Mont. C/ol B | T ey
A/G =] ELTON T - ‘ X-Ray [BP
L/ /M g _:—_A% 208 Kaol. 1Y: 5 — 3‘31" Hort
ra— 168 Chla. . L Mon
lass| B 3] 2 nl 1 [ gty 371,
SaRaS ¢/ E \ 175 Kaol
$= I - 131 Chlo.
R —{0RG._GEOCHEM P
= < L Mont
B iy l - 298 1.
B /M ] B 134 Kaol
p—— E 18 chlo:
& P I 5Y 4N Fral 8 Fim s 1
P =
| ]
C/6 B L/ntin| comg ot | sey 3z cone cc| 56y 4/
I _l—l—__ﬁ Wﬂf-a’ ATCHER]
Explanatory notes in Chapter 1
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341 HOLE CORE 29 CORED ﬂERVAl:ng.ﬂ—iﬂﬂ.S m SITE 341 HOLE CORE 30 CORED INTERVAL: 408,5-418.0
FOSSIL “Ta FOSSIL sls
CHARACTER z|a2 CHARACTER | HEE
ne =13 = HEE wlz <[3le| & HHE
o2 §§ «|3 g =| ¥ [uTHoloey |3 3|3 LITHOLOGIC DESCRIPTION & -3 Eﬁ o|%|2|E[Z] & |utHowoaY |5 (5% LITHOLOGIC DESCRIPTION
&
NNHEHHEHHE alsls M= HEHEHHEE HEE
HMEE HHE HEAHEE HE
S &5 H 2 % |5 | S |Reworked || ala|Z|& alu|s
o
g Colors: dusky yellowish-brown (10YR 2/2), Colers: dusky yellow brown (10¥YR 272},
- olive gray (5Y 4/1}, dark arsenish-gray dark greenish-gray (S6Y 4/1), grayish
] (5GY /1), grayish olive {10V 4/2). Hard, olive (10Y 4/2). Hard, no deformation,
/G B 1 massive, no deformation, minimal bioturbation Uﬁ B mildly bioturbated.
—— 5Y 411 extensive, "oil" odors. ue 75 MAJOR_L1THOLDGY
N I 75 S6Y &1 pj0R LITHOLOGIES ! 56Y 4/1
1o 1.0— DIATOMACEOUS MUDSTONE (Smears 1-75, 3-75,
; a) CALCAREOUS DIATOMITE (Smears 1-75, - §-75, CC)
2-110, ¢-75) 1- 2% Quartz and Feldspar
= 2% Quartz 0- 2% Mica
1% Mica 0-TRE Heavy minerals
3 2% Dpaques Fr IPUIJ 2- 6% Opaques
56Y 471 0- 31 Volcanic glass r O0-TRE Volcanic glass
15% Clay minerals ! 54-563% Clay minerals
TRE Glauconite Aly - TR- 1% Glauconite
I/ GF /GIC/MF 2 A TR- 5% Authigenic carbonate 2 1 2- 3% Authigenic carbonate
N TRI Foraminifera C/H E 0-TRL Foraminifera
/R — 25-30% Nannofossils = 0-10% Wannofossils
- 10 15-25% Diatoms . 15-30% Diatoms
= 0- 73 Radiclarians =3 5 2- 3% Radiolarians
15-25% Sponge spicules = 3 7-12% Sponge spicules
TRE Silicoflagellates - 1
] wl| 3 s Carbon-Carbonate (PP)
- b) DIATOMACEOUS MUDSTONE (Smears 6-75, CC) == /6] ] 3-8 Ttop] (1.77, 0.06)
= = 2- 4% Quartz gla -] 30-5 (bottom) {1.27, 0.20)
CIE /el B = 1- 3% Mica (= ] 75
gl s 3 2- 33 Opaques wlg b gi-h‘_n_%'i@m
=10 s 1- 3% Volcanic glass ald! i -T2 10.7, 33.3, 66.6)
=& = 44-50% Clay minerals B ]
uls . 1- 2% Glauconite =le 7 X-Ray (B
g ﬁ' 7 1- 3% ﬂuthigenic carbonate = 4 -8B
Flal . TRE Foraminifera 2 = 3% Mont.
e =3 % Nannofossils ~ - 252 111,
= 10-30% Diatons ] 182 Kaol.
Ex 5= 7% Radiolarians n 142 Chlo.
. 75 12-15% Sponge spicules 7
FELY 4 1 10y 472 TR% Silicoflagellates 4 3 10V &/2
= Carbon-Carbonate EOSDP! [C/GIR/H —
= -12 oy 0.0, 18 7
3 §-52 (3.3, 0.0, 28) 2
= Grain Size (DSDP) _:}
= = 0.4, 5.3, 74.3) :x‘- 56 4/1
il & 8 £/gR/6 B N
= X-Ray (8P -
5| - T . F
=] 7L Mont. C/R s
= 36E 111, .
C/ch/g fi/m = 2% Kaol., Chlo. 1 SGY 4/1
F/GR/P| i o
1 = 7 &|
B 56Y 4/1 R/GIR /P 1
cor cc 10YR 272 CORE 10VR 2/2
ploit/g m_":. C/miC /g aTc HER] ce

Explanatory notes in Chapter 1
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E 341 HOLE CORE 3] CORED INTERVAL: 41B.0-427.5 m SITE 31 HOLE CORE 32 CORED INTERVA 1 427.5-437.0m
FOSSIL Ol FOSSIL Ole
CHARACTER z|m|s CHARACTER Z|mly
Z| <|5|s Z| w» 4 (3|8
wlz < ol = 2|5 % | < of = HHE
¢lo ol¢ x| = =| & [LITHOLOGY |5 ] T LITHOLOGIC DESCRIPTION ] 5 | = =| & |UTHOLOGY |3 |5 | X LITHOLOGIC DESCRIPTION
< vl w A < I
i HHHHHEE HHE - HHHHHEE HHE
=52 g18(t £:18/2 glg|s
a|5 ] 3 A HEEFH Bisl=
o vo1n
Colors: dusky yellowish-brown (10YR 2/2], | Colors: Grayish brown (SYR 3/2), brownish
dark greenish-gray (5G6Y 4/1), brownish G 8 4 black (5YR 2/1). Hard, massive, slight
black {5Y 2/1). Hard, massive, no defor- . deformation, hydrocarbon odor.
mation, minimal bioturbation, hydro- ' % [
carbon odor. 0.5 - 70 MAJOR L ITHOLOGY
F/GIA/M ]
il ! WAJOR LITHOLOGY ! ] oy nmtmctou% MUDSTONE (Smears 1-70, 3-70,
-] - 5-64, CC
DIATOMACEOUS MUDSTONE (Smears 8-15, 4-75, 1.0 3-10% Quartz and Feldspar
cc) " 0- 2% Mica
4-10% Quartz and Feldspar H 2- 431 Opaques
=3 1= 2% Mica 0- 1% Volcanic glass
~ 2- 41 Opaques 3 45-65% Clay minerals
/G B D-TR% Volcanic glass B TR- 1% Glauconite
T 48-66% Clay minerals i 0- 21 Authigenic carbonate
] S6Y 4/1 TR- 1% Glauconite - 0- 55 Nannofossils
/g 2 A 1- 2% Authigenic carbonate A 2 . 15% Diatoms
; 12-20% Diatoms /4 ] 3¢ Radiolarians
1 TR- 7% Radiolarians IC/mi — 10-12% Sponge spicules
- 7-10% Sponge spicules W/l JGR /P = TRE Siliceflagellates
= i s Grain Size (OSDP - 3 Carbon-Carbonate (0SOP
Ty . 347 (0.7, éﬁl?.lﬁl.ﬁ w(Z . = 5, 0.0 13
W= E b= £ ; Grain Size (DSDP
= = ) =1 = 2-64 (0.2, 22.0, 77.
g2 X-Ray (8P {1} | . &4 (0.2, 22.0, 77.8)
Ele 3 5-65 w : 3 5
w3 31 Mant, 2|3 5YR 21
8|2 d e 321 111. |2 g
sle 150 Kaol. ) = X-Ray (BP
=& B 158 10, g - !“m’—L‘}
-] BT Mont.
1 15 B 38s 111,
— 7 17% Kaol.
A/G B -2 — /G 8 -1 131 Chlo.
-t .
4 ;Q 75 « 3
i ]
= ]
4 ;
A fm :%. 3
= o/ _‘g 64
[5 | B 5¥ 271 /8 s
| ] R/6| B F/n j
B P,
-1 —
ASGF /Gl B ] .
3 B IR
CORE
F!J 8 [A/m/olcATCHER} 10k 2/2 3
= =
& 3 5YR 271
B [F/M :!
B [R/PA/miC/g| CORE el 5w 32
ATCHER]
Explanatory notes in Chapter |
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E 341  HOLE CORE 33 CORED INTERVAL: 437.0-845.5 m SITE 341 H::Ol:m CORE 34 CORED ltnnval:ﬁﬂﬁ_S-GE&D ™
o g5 CHARACTER AHE
cHARacTER || HEE 2| w Il=(z
FIRES a o = k3
I 5 = MHE 21 £ | imotoey |5 |33 LITHOLOGIC DESCRIPTION § z > MAF i g =| & [utnotoey 5 (51 LITHOLOGIC DESCRIPTION
] El= » < vl w x
*uggg HHEER HEE MEEE| 2 HEHAEE sle
HEHBEE slg|s S HE
sha|F|Z]|S 3 ) = all HIE H I
e 5
v it eyl I Colors: grayish brown (5YR 3/2), olive Colors: grayish brown (SYR 3/2), brownish
gray (57 4/1), medium dark gray (N4}, ~ gray £5YR 4/1), brownish black (5YR 2/1).
trownish gray (5YR 4/1), brownish black . Hard, moderate deformation, faint lamin-
| (5YR 2/1). Generally hard, fim, massive, F/Gl B ] ations, bioturbated.
wdeformation in Secs. 4-6. Burrows 0.5
i 70) "4 (Chondrites) in Sec. 5. Hydrocarbon odor. " 3 70 SYR 41 MAJOR_LITHOLOGY
/6l & 5YR 4/1 MAJOR L ITHOLDSY ] DIMD?;{EUU? MUDSTOME (Smears 1-70, 3-70,
- - cc
SYR 471 DIATOMACEOUS MUDSTONE (Smears 1-70, 3-70, -1 ! - 5% Quartz and Feldspar
5-28, 5-70, CC) ] 2- 3% Mica
2-10% Quartz and Feldspar 5% Dpaques
L 2- 3% Mica - 1- 4% Yolcanic glass
£-10% Opaques e B 81-57% Clay minerals
0- 5% Yolcanic glass F/m - 0- 1% Glauconite
45-58% Clay minerals B 0- 2% Authigenic carbonate
YR 2/1 0- 1% Glaucanite 15-20% Diatoms
. 1- 2% Authigenic carbonate 3- 51 Radiolarians
0- 5% Nannofossils 7-15% Sponge spicules
15-20% Diatoms = 0= 1% 5ilicoflagellates
3- 5% Radiolarians
10-12% Sponge spicules = Larbon-Carbonate (DSOP)
0-TR% S1licoflagellates R 3-80 (1.8, 1.8, D)
B Carbon-Carbonate (DSOP) = Carbon-Carbonate {PP!
= — 3-99 (1.7, 1.5, 2) = — -5 Ttop .74, 0.02)
=) = 70 — 1 34-5 (bottom) (0.05, 1.11)
wila F/ol B 3 . Grain Size gnsnr; w| = 3 N 70| sYR 2/1
g = 4 747 10.4,732.0, €7.7) = = Grain Size {DSOP
=1 = = gl = . 3-3% (0.1, 78.1, 71.8)
=z 2 B = 2 =
ul o ] i-Ray (BF ul= . -7 i-Ray (8P
8|3 = [ g|3 . £
=1 B N 251 Mont. T . I Mont.
= - 30% 1IN, & = 0% 111,
& 1 182 Kaol, B2 IR/ B - 20t Kaol.
182 Chlo. 1 185 Chlo.
4 ] 4
MT B : c
= ' -
. i "
] 28 .
JWG . ]
£/ s . 70 R/G B 5|
R/G| B /o = I i ]
E B
1 ~{0RG. GEOCHEM
e E 3
B 3 70
e ¢l 3
B F 6| B =
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DENSITY (g.cm=?) ~ GRAPE @Syringe
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DENSITY (g.cm=) ~ GRAPE @Syringe
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DENSITY (g.em~?) ~ GRAPE BSyringe
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DENSITY (g.cm-?) ~ GRAPE BSyringe
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DENSITY (g.cm->) ~ GRAPE BSyringe
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DENSITY (g.cm-*) ~ GRAPE @Syringe 341-11
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DENSITY (g.cm>) ~ GRAPE @Syringe
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DENSITY (g.cm=®) ~ GRAPE @Syringe
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SITE 342 HOLE CORE | CORED INTERVAL: 0.0-9.0m SITE 347 HOLE CORE 2 COIELPN_TE!V! » 37.5-47.0m
FOSSIL -l FOSSIL -
o
CHARACTER z|=|s ’_ CHARACTER g H -
w £ HHE w z| e HHE
w
6|2 g Jol=lE1EIE 2 |utHotoey 51515 LITHOLOGIC DESCRIPTION 8|3 § el Z|E|Z| & [vmowoey 352 LITHOLOGIC DESCRIPTION
-
I~ g - b I 256 L g § r s EHE
4 = o - a3z = o w al"l=z
EEPHE AHE HHEHE HHE
- ala ) wlw| S || = = 2
/] o
Colors: olive gray (5Y 3/2) (5Y 4/1), Colors: dark greenish-gray (56V 4/1),
B [R/G 1ight olive gray {5Y 5/2). brownish gray 1 voIp olive gray (5Y 4/1), Tight olive gray
(5YR 4/1), pale olive (10Y &/2). Sec. 1 - ] {5Y 5/2), brownish gray (SYR 4/1), dark
soft, massive, structureless; Sec. 2 - &l greenish gray (56Y 4/1), medium dark
5Y 5/2 scattered pebbles, interbeds of sandy / gray (N&). Sec. 1 - massive, scattered
mud; Sec. 3 as per Sec. ?, interbeds; 5Y 401 very fine pebbles, deformed; Sec, 2 -
Sec. 4 - possible graded beds (70 cm), massive, color interbeds, soft, scattered
organic blebs; Sec. 5 - as above; Sec, pebbles; Sec. 3 - pebbles (mica schist -
5Y 4/1 6 - color interbeds, graded bed 30-80 5Y 5/2 3 om), deformed sediments; Sec. 4 -
cm, color mottles, laminated - very thin stratified, fim
scattered pebbles.
MAJOR LITHOLOGIES
= 2R AT wagor LiTHOLOGY
a) SANDY MUD (Smears 1-65, 2-118, CC) 5Y 4/1
10-15% Sand  15-20% Quartz SANDY MUD (Smears 3-106, CC)
15-30% 5ilt TR= 3% Feldspar SYR 4/1 10% Sand 15% Quartz
60-70% Clay 0- 1% Mica 5Y 471 J 10-15% 5ilt 2% Feldspar
TR- 1% Heavy minerals 75-80% Clay 0-TRE Mica
1- 4% Dpaques sY 471 1= 2% Heavy minerals
SYR 4/1 62-70% Clay minerals 1= 2% Opagues
5Y 4/1 0-TRE Glauconite 56Y 4/1 75-B0% Clay minerals
0- 2% Foraminifera TRE Glauconite
2-10% Mannofossils TR- 2% Authigenic carbonate
0-TR% Diatoms 5Y 41 0-TR% Diatoms
BY §/2
b) MUD (Smears 1-125, 4-97) — Carbon-Carbonate EDSDPl
5- B3 Sand B-15% Quartz = 2-90 (0.3, 0.2, 0
= 32-44% Sile 1% Heavy minerals = SYR 471
— 50-60% Clay 1= 2% Opagues -'—‘: Carbon-Carbonate (PP
wl % 1- 5% Valcanic glass wl s m 106 sey 4/1 -2 (tep] (0.07, 0.23)
= SYR 4/ 51-62% Clay minerals |z S 2-2 (bottom) (0.51, 0.11)
o 4
=1 0- 2% Glauconite =1 ] )
El £ 5-20% Authigenic carbonate “nl v Grain Size (0SDP)
=l 8 0-TR% Foraminifera har 3 = 340 (6.7, 33.6, 59.7)
= 5 8 lrd 5YR 471 E- ;i g.:nnofossu'ls & 8 ] SVR 471
ot = atoms B ] -
- 0- 1% Radiolarians = : 1= 5Y 4/1
& " 0-15% Sponge spicules -] 4 N N4
0-TRE 5ilicoflagellates =
: MINGA_LITHOLOGY .
— ORG. GEOCHEM HANNOFOSSIL 00ZE (Smear 6-33) =i
Quartz b
TRE Heavy minerals CORE
5Y 5/2 BE Authigenic carbonate Bl EB|B Wk ATCHER] ™ Sar 4
B 5% Foraminifera
80% Nannofossils txplanatory notes in Chapter 1
B/T
Carbon-Carbonate (0OSDP
4-80 (1.5, 0.0, 10
[~ 5Y 5f2,
L 5YR 4N1 Carbon-Carbonate ﬁPpg
8Y 5/2 -4 Trop] T0.22, 0.79)
F s oan 1-4 (bottom) (0.19, 1.13)
8. }q - 2R02, Grain Size (psop
-139 (8.4, 27.4, 64.2)
5Y 5/2
5YR 5/2
E IC/ o 5Y 3/2
B A/

E£ve-8€€ SHLIS
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SITE 342 HOLE CORE 3 CORED INTERVAL: 85.0-94.5 m SITE 342 HOLE CORE 4 CORED INTERVAL: 123.0-132.5m
FOSSIL = =T| FOSSIL slzl.
CHARACTER z| E =2 CHARACTER z| = 5 ; s
wl <[Zle| = #E|= w [«[3]2] = HHE
3 o Ei s|=|= | 2 |LITHOWOGY |5 El = LITHOLOGIC DESCRIPTION 3 wlal® i S| B [LTHOLOGY |55 * LITHOLOGIC DESCRIPTION
s e Ul 5 O - E 4
a=HEHHHEE HHE HHHHHEE HHE
EEEHE HHE 2|-|%|2 AHE
-1 ] alwls || al& = wlRlS
o 4]
Colors: olive gray [5Y 4/1), brownish Colors: grayish olive (10Y 4/2), dusky
71 gray [5YR 4/1), Tight olive gray b yellow brown (10YR 2/2), pale yellow
18 (5Y 6/1), greenish gray (5G6Y 6/1), E volo brown (10YR 6/2). Generally intensely
grayish brown (5YR 3/2). Intense de- = B deformed. Sec. 1 - gradation zone gray-
formation. Sec. 1 - firm, soft, relict b - brown colors, Unit firm, extensive mot-
| thin stratification, pebbles, including w2 8 10¥ 472 tling.
el & siliceous material 80-150 cm; Sec. 2 - =|2:¢/T Frel B ™
57 4/1 originally thinly stratified; Sec. & - 81z O 10Y 4/2 - MAJOR LITHOLOGY
originally thinly stratified. =2 el B i 10YR 2/2
== [ 200 10YR 2/2  DIATOM OOZE (Swears 1-135, 2-75, CC)
cre 8 MAJOR LITHOLOGY 2| & 10Y 472 0- 32 Quartz
I 1 135 0-TRE Mica
SPONGE SPICULE MUD (Smears 2-60, 2-125) § 0-TRS Heavy mirerals
= c/q 8 5-20% Sand 7-15% Quartz = 1oy 472 1- 2% Opaques
s C/g IC /ol 60 5Y &4/1 27-32% S5ilt 0- 2% Feldspar & TR- 2% Volcanic glass
B 48-67% Clay 1= 2% Heavy minerals T0YR 2/2 0-TRE Glauconite
2 /e B 2 1- 23 Opaques b 10VR 6/2 70-22% Diatoms
= 71 Volcanic glass 5 0- 7% Radiolarians
u 21/ 48-67% Clay minerals 12-185 Sponge spicules
HE h25 0- 1% Glauconite e | 8 ks ] 1- 4% Silicoflagel lates
=18 -TRE higeni
gls o 53 Dlatoms IOt ' MINGR LITHOLOGIES
=2 R/G| B | 1~ 2% Radiolarians el [ o 0¥ 4/2
B a7 10% Sponge spicules i ke /nf CORE [ur e 4 a) MUDDY DIATOM DOZE (Smear 1-120)
gz /el 8 CATCHE aiatal cc 3% Quartz
3| & 5Y 4/1 and MINOR LITHOLOGIES . 2 — TRE Heavy minerals
A é . — 15% Opaques
o 89 / a) CLAY (Smear 1-18) 11 ¥olcanic glass
7% Quartz 1% Palagonite
1% Feldspar 20% Clay minerals
1% Heavy minerals TR% Glauconite
1% Opaques 43% Diatoms
90% Clay minerals 5% Radiolarians
TRY Glauconite 7% Sponge spicules
TRE S5ilicoflagellates
b) VOLCANIC ASH (Smear 3-37
! 3( (paques ] b) ASHY DIATOM O0ZE (Smear 1-90)
4 70% Volcanic glass 3% Quartz
1% Heavy minerals
c) NANNOFOSSIL ODZE (Smear 3-89) 3% Opagues
120l 7% Quartz 20% Volcanic glass
5YR 3/2 TR® Heavy minerals TRE Glauconite
IC/6 B 5YR 4/1 TR% Opagues 52% Diatoms
5 % Volcanic glass 5% Radiolarians
wgch core b~ | srn 13 l':.'lleuconite 15% Spange spicules
[CATCHE! 5% thi
VRV TRE Fermﬁ:ﬂ:r:drmn“e Carbon-Carbonate (DSDP

75% Mannofossils
1% Diatoms
7% Sponge spicules

(Smear CC)

5% Quartz

3% Opaques

3% Volcanic glass
10% Clay minerals
TRL Glauconite

57% Diatoms

7% Radiolarians

15% Sponge spicules
TR Silicoflagellates

Carbon-Carbonate (DSOP)
2-110 (0.3, 0.3, 0
Carbon-Carbonate (PP
W’Wﬁfﬁr
3-2 (bottom) (0.63, 0.01)

Grain Size (DSOP}
3-60 (13.2, 46.0, 40.8)

d) DIATOM 00ZE

2= fy 0.0, &
Carbon-Carbonate (PP
4-1 (top

0.93, 0.
4-1 (bottom) (0.99, 0.02)

Grain Size (0DSDP
e T, 31.5, 66.4)

Explanatory notes in Chapter 1
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E 342 HOLE CORE 5 CORED INTERVAL: 132.5-142.0 m SITE 342 HOLE CORE & CORED INTERVAL: 142.0-151.5 m
ro3sil HE HARACIER HHE
CHARACTER _ |_| HE =1Z| 2 HHE
=2 = s =< o = |G
& z|.3 <2 2 E LiTHoloeY |3 (5|2 LITHOLOGIC DESCRIPTION ] | = E LITHOLOGY |5 (5% LITHOLOGIC DESCRIPTION
<SR (e|2[5|2|5]| & HE = HEHFH 218G
Lo |2 = wl| g L] = =] w 4 ey
HHEEHEHE gls|Z HHEE gldls
= w | = = - ww |-
HEHE HE = E
o ’
: - sy,
9 Colors: grayish olive (10¥ 4/2), moderate N e,
_ olive brown (5Y 4/4). Intense deformation, - Tee TIOY ArD) . medorate ofive. brown
] YoIp c‘:o'lgr mo;thng, generally firm, but stiff E voip (5Y 4/4), olive gray (5Y 3/2), grayish
5] 1SRG 0 lo.5—| green (56 5/2). Intense deformation,
3 HAJOR LITHOLOGIES . 3 color mottles.
1| = = 10Y 4/2
O ey a) DIATOM COZE (Smears 2-75, 5-140) 10 RSASAS sy 474 MAIOR LITHOLOGY
Ll e selm o, 10¥ 472 2% Quartz R e ¥ ¥ b
Al B o e 0-TR Mica | 125 sY 32 ilJtI':Tgﬂ SOIE tsme:; éﬂlﬁi
Fo oo o 0-TRS Heavy minerals [ 0R6. GEOCHEM ] 1% Faldspar
" b=t = 2% Dpaques e e 55% Clay 3% Mica
o ol 0-TRE Volcanic glass - F/6 B ]
p g <o, = TRE Heavy minerals
i S ey 0-TRE Glauconite = 5Y 3/2 5% Opagues
s Vo ala, 75-80% Diatoms 2 25% Clay minerals
Jdsal B B 5, " ! 1oy 4/2 5-10% Radiclarians w3 10% &1auconite
2| 5SS L ith 7-10% Sponge spicules Gl=| Mg 2 1% Authigenic carbonate
g ol '5", 4 1- 5% Silicoflagellates =1 47% Diatoms
o oy ] =% 76| 8 24 Radiolarians
C/A [ P e b) ASHY DIATOM DOZE (Smear CC) for] R i 5% Spange spicules
sl B o/l ) 3% Quartz HE 5Y 474, 3% Silicoflagellates
") T TRE Mica =] 56 4/1,
=5 — =] 4% Opaques o . 8Y as2
= i ot 20% Volcanic glass = = MINOR LITHOLOGIES
2 g g g o] 15% Clay minerals - 0 1) DIATOMACEQUS MUD (Smear 3-120)
2 VS 41% Diatoms = 5Y 3/2 1% Quartz
2 B O le 5% Radiolarians 3 ~ with TR% Heavy minerals
= 3 S-S 10% Sponge spicules ] SY 474 TRE Volcanic glass
wl'S 2% Silicoflagellates I s - 60% Clay minerals
25 ] c/ol B +=3 1200 55 572 7% Glauconite
gl . Grain Size (0SOP 2 =3 > 251 Diatoms
£[% a/6| 8 === . 337 (0.3, %‘U‘, 72.1) o e 3% Radiolarians
== = oo L 7% Sponge spicules
&= E -4 5Y 3/2 21 Silicoflagellates
i 7 i e e with
. e 55l SY A/ b) DIATOMACEOUS ASHY MUD. (Smear 4-55)
-] /6 B i e L srae2- TRE Quartz
4 R 4 b g 5Y 474 TRE Heavy minerals
] o= 5Y 3/2 5% Opaques
- /6 B —_"'-::_' 25% Volcanic glass
Ay 8 g =5 42% Clay minerals
] S 5% Glauconite
- ol 154 Diatoms
7 r 56 471 2% Radiolarians
i R/6 B F/m B f:_::. cc with 5% Sponge spicules
3 106Y 4/4 1% Silicoflagellates
AjG -1 c) SANDY GLAUCONITIC MUD (Smear CC)
5 ] 20% Sand TRT Quartz
] 50% 5ilt TRE Mica
C/R = 20% Clay TRE Heavy minerals
£ 3 20% Opaques
/G B 2 ot 2% Volcanic glass
o 54% Clay minerals
g el i 10% Glauconite
_,?'_,_,:‘r“_u_ gl 10% Diatoms
B 21 Radiolarians
e 2% Sponge spicules
6 e o Carban-Carbonate (DSOF)
R el 2-129 (1.0, 0.3, 7)
il
/&R B — e e
B i alfo e Carbon-Carbonate (PP
fu PP s -1 (top .18, 0.
B0 b ol o 6-1 (bottom) (1.08, 0.17)
=
CORE oY 42 Grain Size (DSDP
l:imL:,-'g ¢t . FTWTW?‘T% 57.1)

See

Explanatory notes in Chapter |
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9S€

€342 HOLE CORE | CORED INTERVAL: 151.5-161.0 m SITE 342 HOLE CORE B CORED INTERVAL: 161.0-170.5 m
FOSSIL glal. FOSSIL Slal.
CHARACTER z| w i CAE CHARACTER z| w ;5 ; ®
w E A . ol = A -
8|2 HE 2| £ | Lirnotosy HHE; LITHOLOGIC DESCRIPTION 6|2 ga Mk i =| & [utHolosy (53] % LITHOLOGIC DESCRIPTION
Rl AE I b BEHHIHE
HEHEHHE HIME o 35“‘ sls|Z
3 = =
HEEIEE H _§§;§-§ “lals
0 o
BASALT BASALT
E voIo Sec. 1 (75-110 cm} drill pebbles of

weathered basalt with yellow oxidation

Sec. 1 (107-117 cm) drill pebbles of F;ne~
crust, and calcite veins; (110-150 em)

voIo grained brecciated basalt; (117-150 cm
medium 1ight gray to dark gray, massive

B

€vE-8E€ SULIS

SN W N

L Ll

(I ENNEN]

phyric basalt.
Thin Section - dolerite basalt with
diabase texture, xenulithi?} or palgio-
clase aggregates, phyric {10%) (altered
alivine, avaite, plagioclase).

Sec. 2 (0-150 cm) medium Tight gray (NG}

to medium dark gray (N&) fine- to medium-
grained basalt with plagioclase and pyrozene
phenocrysts (1-2 mm). Irregular vesicles
(0.2 to 10 mm), sometimes filled by white
calcite, with dark green chlorite on walls.
Noted at 65 to 80 em. Also, calcite veins
with small pyrite crystals from 100-130

cm.

Thin Section - dolerite basalt with
diabasic texture, phyric (7-10%),
olivine (altered), augite, plagiociase,
plagioclase glomeroporphyritic clusters,
poikilitic inclusion of plagioclase to
augite.

Sec. 3 (0-50 om) phyric doleritic basalt
with fissure containing blue-gray chlorite
and small needle-like crystals (zeolite?);
(50-125 em) phyric basalt with calcite
veins: (125-150 cm) massive phyric basalt.
Thin Section - as per Sec. 2 with
zenocrysts of biotite with plagio-
clase. Phyric (B-10%), altered olivine
21-2&}. augite (3-41), plagiociase
4-5%).
Sec, 4 - medium dark (N4) to grayish
black (N2) massive phyric basalt with
calcite veins to a massive phyric
doleritic basalt with calcite veins and
amygdules, as well as a porous texture.
Thin Section - as per Sec. 3 but olivine
{2-3%), alomeroporphyritic cluster of
plagioclase.

Sec. 5 - phyric basalt {s very similar to
basalt in Sec. 4. Also noted were slicken-
sides with black chlorite on walls, calcite
ve;ns. and empty frregular vesicles (2-#
m),
Thin Section - dolerite basalt with
diabase texture, qlomergporphyritic
aggregates of plagioclase and augite.
Green (Cu montmorillonite?) amygdules,
phyric [8-11%), altered olivire (1-
25‘ augite (2-43), plagioclase {5-6%).

o

Ll il

_I_llL
et

dark gray [N3) phyric basalt with plagio-
clase, pyroxene phenocrysts and rare
amygdules of green and dark green chlorite
and white calcite.
Thin Section - dolerite basalt, dia-
basic texture, glomerpporphyritic
aggregates of plagieclase. Phyric
(7-82), altered olivine (1-2%),
augite (2-3%), plagioclase (3-53).

Sec. 2 phyric doleritic basalt with
glameroporphyric aggregates of plagioclase
and clinopyroxene. Empty vesicles, vesicles
with caleite, calcite veins; (125-150 em)
small empty vesicles (1-2 mm) rare small
pleces of pative copper {0.5-1 mm).
Thin Section - dolerite basalt, dia-
basic texture, glomeroporphyric
aggregates of plagioclase, poikilitic
inclusions plagiociase in augite,
phyric (8-9%), altered olivine {1-2%),
augite (2-3%), plagioclase (5-6%).

Sec. 3 phyric basalt is very similar to
Sec, 2. Homogeneous, with rare thin cal-
cite veins and rare empty small vesicles
and chlorite-calcite amygdules. Rare pieces
of native copper on all section. At 140
cm is a xenglith of coarse igneous rock
(dolerite) (3 x & an).
Thin Section - dolerite basalt,
diabasic texture, glomeroporphyritic
aggregates of plagioclase and augite.
Phyric (8-10%), altered olivine [1-
?,'I}. augite (2-4%), plagiociase [4-
6%).

Sec. 4 phyric basalt is similar to Sec. 3.
Phyric basalt. Very rare thin calcite veins
and thin fissures with black chlorite and
needle-1ike long crystals on walls (zeo-
lite?). Rare small irregular pieces of
native copper on all section.
Thin Section - as per Sec, 3 -
wenacrysts of biotite, Phyric (8-10%),
altered olivine (1-2%), augite (2-3%),
plagioclase [3-4%).

Explanatory notes in Chapter 1




DENSITY (g.em=>) ~ GRAPE BSyringe
1.0 1.5 2.0 . 2.5
WATER CONTENT (wt %) © Syringe
80 ) 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1,5 2.0 2.5 . 3,0
m U} U]
u} ]
-1
L2
ul ®
r-s
md n®
-3
u} o
¥ a jul o
i m
m ®
m
-5
L &
m o®
L6
m U]
7
i a m ®
-8 U] @
s L} o
g
m ®
cc

For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.cm=) ~ GRAPE BSyringe
1.0 1.5 20 2.5
WATER CONTENT (wt %) © Syringe
B0, & o o
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
.8 . 25 &5 . 30
M
L
rT
L & © ®
u] U]
L2 &
r u] o
F3
L
a
Fa 9
m ]
F5
4 m
L
L6 ju ®
F7
L8
r9
cc
For Explanatory Notes, see Chapter 1
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"DENSITY {g.cm'a} ~ GRAPE BSyringe
1'.0 . ]:5 " 210 1 _2’.5
WATER CONTENT (wt %) © Syringe
80 ) 60 ) 40 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 . 2.0 X 2.5 . 3.0
M
-1
a
u] U
-2
u] U]
3
a m o
-4
L 4
5 2
2] o

cC

n L i i i

For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.em=?) ~ GRAPE @Syringe
1.0 1.5 . 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 ) 60 ) 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 ) 2.5 . 3.0
M
-1
& u o
-2 4 o
-3
-4
-5
-6
-7
5!
-9
(oo

L L 1 L

For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.cm“3] ~ GRAPE B@Syringe 342-5
1.0 ) 1,5 . 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4 5 6
: : 5 . A 4 A M
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0
1.5 ) 2.0 _ 2.5 : 3.0
H —
dl
L 25
-2 ;—g
i 50
(U]
‘ —
-4 -
L U] =
~75
k5 -
L o
3 -
100
4 mpfo
-7 —
—
L3 125
- o
b—
“9 =
cC -
i i L A 1 i L h'lso
For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY {g.cm'a} ~ GRAPE BSyringe
1.0 1.5 20 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
s 20 28 30
M
-1
2
F3
g
=
rs %
o]
7
-8
-9
cc

n Il L

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm-?) ~ GRAPE @Syringe
1.0 1.5 : 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 . 2.5 . 3.0

-2

H4

-6

F5

cC

i i i

For Explanatory Notes, see Chapter 1
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SITES 338-343

DENSITY (g.em=>) ~ GRAPE BSyringe
1.0 . 1.5 ) 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 ) 40 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 ) 2,0 2.5 ) 3.0
M
1 ‘;\-._...._______,
———————
q ————— |
i .
P — |
L2 —_—
- —A_=a.
i
L3 e —
e —— T
- -—*j’
& & —
-q m—
[ P
———— |
L5 —"z—""—'—"._
i%
- -—-———-—_="_
———=—
==
6 —
-7
|-8
-9
cc

For Explanatory Notes, see Chapter 1
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S9t

SITE 343 HOLE CORE 1 CORED INTERVAL. 0.0-3.0 m SITE 343 HOLE CORE 2 CORED INTERVAL:3.0-12.5m
FOSSIL e FOSSIL slal.
CHARACTER | HEE CHARACTER || HE
wl|Z <[Zlo| & HHE wl% <|E|of = 2|51=
|23 ol e =| £ |tTHOtOGY |5 |5 X LITHOLOGIC DESCRIPTION oo g% =i = E LITHOLOGY |3 3| 3 LITHOLOGIC DESCRIPTION
" - =
MR HHEEHEE HH aEHEHHHEE z15]s
EHEHE HHE HEHEHE HHE
| | [581&|5 - E B SlalZlu LR LA
Colors: dark yellowish brown [10YR 4/2),
Colors: dark yellowish brown (10YR 4/2), moderate brown (5YR 4/4), 1ight brown
(@] moderate brown (5YR 4/4), grayish brown o (5YR 5/6), ight olive gray {5Y 6/1),
o (5YR 3/2). Soft, soupy, massive, structure- 8 /el B o olive gray [5V 4/1). Secs. 1-2 has scat-
alele e less. Pebble zones (clay c1astsi. #1rmer tered fgn.-meta, pebbles, massive, drill-
o in Sec. 3, stratification suggested. O ing breccia-soupy; Sec. 3 (0-20), soft,
5YR 4/1 Q faint laminae, scattered very fine pebbles;
(@] MAJOR LITHOLDGY o (20-65), laminated-thin stratified, soft,
o e o firm, syndeposition contorted strata; (65-
o SANDY MUD (Smear CC) 90) massive, soft-fim, terrigenous debris;
35% Sand 455 Quartz o {30-150 cn) soupy-relict leminae?; Sec. 4 -
= 28¢ i1t 5% Feldspar originally {nterstratified-laminated, no
= 50% Clay 5% Heavy minerals noticeable pebbles.
wl= 3% Opagues
B 40% Clay minerals &) ne L::gwf\' 3-121)
a|x 1% Glauconfite - 10YR 472 ;
HEINE 1% Volcanic glass z 2 o P ae
il 10YR 472 5% Authigenic carbonate o Qo i :g_gg, g:“ Tg- g: b 1
=t = 3 i -60% Clay 1- £ :::;‘ymvzlnzra 5
= S - 5%
£ 8l B HINOR LITHOLDGY wl 2l 1% VYolcanic glass
= o -
5 VOLCAIC ASH (sacar ce) g [opme T Glavconite.
80% Sand Quartz Gl & 0-TR% Dolomite rhombs
w %
o) ;g; E:lt 5% Opagues , Gl s 3- 74 Authigenic carbonate
P ay O—Bgi ;t]:llcanh;: glass =l ] 10YP 472 0- 3% Foraminifera
auconi te = SYR 4/4 0- 5% Nannofossils
o TR% Pyrite, Hannofossils & SYR 5/6 0-TRY Radiolarians
= 0- 5% Foraminifera & 73
o 23 Heavy minerals B e |3 5 671 HMINOR LITHOLOGIES
alele o 15% Clay minerals N NANNOFOSSIL ODZE (Smear
= - 5Y 4N 3-73) 0
Carbon-Carbonate (PP B el B 10YR 472 uartz
o= ¥R 3/2 =z (top) (035, 0.1 YR ¢,i 21 Feldspar
/d o 1-2 (bottom) (0.46, 0.78) ][Pr: ;ﬂeau{ mli‘berahh
uthigenic carbonate
rf:::l;. 10VR 4/1 108 Foraminifera
G/m 8 70% Hannofossils
TRE Opagues, Volcanic glass,
4 Sponge spicules,
5YR 41 Glauconite
104 5Y 6/1 b) CALCAREOUS MUD {Smear &-104)
10% Sand 151 Quartz
& ol 8 20% Sit 3% Feldspar
70% Clay 1% Mica
1% Heavy minerals
A/ o) 10¥R 471 1% Foraminifera
CATCHER 2% Opaques
e 52% Clay minerals

15% Authigenic carbonate
10% Nannofossils
TRX Volcanic glass, Glaucenite

Grain Size (DSDP

35 (20.1, 5‘11 50.6)
4-35 (20.9, 31.9, 47.2)
X-Ray (BP)

- 4-38

ZFE Mont. 0T Mont.

408 1. 0% I,

165 Kaol. 15%  Kaol.

215 Chlo. 21% Chlo.

A Quartz, A Quartz
Plag, P Micas,

P Micas Plag.

P Calcite TRY Calc.

Explanatory notes in Chapter 1
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SITE 343 HOLE CORE 3 CORED INTERVAL: 50.5-60.0 m SITE 323 HOLE CORE 4 CORED INTERVAL:93.0-107.5
FOSSIL b B FOSSIL sle o
CHARACTER |8l CHARACTER E
2l 2 HHH ¥ HE HHE
w w
] Zls Mk f—_’ w | LitHotoey (58] 2 LITHOLOGIC DESCRIPTION e 5 Jdel= H g E LITHOLOGY § '3‘ - LITHOLOGIC DESCRIPTION
4~§2§ IE|2| 2lEls NEHHHEHEE P
CHEEEER HAE S EHEEHE glalf
HH - EA B l_ B6/5|Z |« o fo ot
Colors: dark gray (N3], dark greenish gray o Colors: olive gray (5Y 3/2), light olive
Vo1D (SGY 4/1) (SGRY 6/1). Generally intense gray [5Y 6/1), dark gray (N3}, dark
] deformation. Sec. 1 - soupy uncomsol. sand yellow brown (T0YR 4/2), grayish olive
with clay; may have had pre-existing bed- [10Y 4/2), grayish alive green (SGY 3/2),
a7 ding, few pebbles; Sec. Z - incorporated 5Y 6/1 dusky yellow green (106Y 3/2), grayish
sand; Sec. 3 - scattered pebbles (0-.5 cm), black (N2). Sec. 1 - interstratifisd
soft to firm. Clayey; Sec, 4 - sand with Bl(B|E M3 {2-7 cm), soft, firm, basalt pebble (3.5 cm);
clay Taminae; Sec. 5 - very thinly inter- ! Sec. 2 (80-150 cn) scattered pebbles,
stratified, soft+fim. Tocally bioturbated (Chondrites); Sec. 3 -
B)BR/AB stattered pebbles, Helmintholda burrows,
BAIDR LITHOLOGY with massive, firm; Sec. 4 - as Sec, 3 - thi
132 SANDY WUD  [Smears 1-47, 1-132, CC) 10YR 4/2 tratification to base. Ch :; burro
50-65% Sand 45-50% Quartz /! strn1 cation to base, Chondrites burrows,
15-30% Silt 153 Feldspar vaktiing,
15-20% Clay 0- 1% Mica Fra MAJOR LITHOLOGIES
5-12% Heavy minerals gl |B ars . 4-149, cc)
T/C sy 471 TR- 2% Opaques & g 3- 8% Sand 20% Quartz
B 77 0- 3% Volcanic glass =B Ir/a 22-32% St 2- 5% Feldspar
11-20% Clay winerals ale 2 65-70% Clay TR Mica
Bl B 0- 2% Glauconite o | f’_l" 2% Heavy minerals
5- 7% Authigenic carbonate bl BlB|g 0¥ 472 1- 7% Opagues
1~ 3% Nannofossils -3 - 56Y 3/2 1= 2% Volcanic glass
MINOR LITHOLOGIES wlE 65-70% Clay minerals
a} MUD {Smear 4-132) b B TR- 2% Authigenic carbonate
20% Sand 50% Quartz sl= MINOR LITHOLOGIES
55% Silt 10% Feldspar = oY 452 a L mear 1-98)
i = 175 Clay TRE Mica gl 5 5% Sand 65% Quartz
= ": 2% Heavy minerals 106Y 3/2 85% 511t 14% Feldspar
2| E 2% Opaques 8 lesd 6 3 10% Clay 4% Heavy minerals
Gle 5% Valcanic glass / 3% Opaques
=z ele's 125 Clay minerals 10Y 4/2 2% Volcanic glass
= TRY Glauconite 108 Clay minerals
2 5% Authigenic carbonate 51 a1 TR1 Glauconite
=1 5GY 4/1 1?2 Foraminifera 2% Authigenic carbonate
w|E % Nannofossils b) CALCAREDUS MUD (Smear 2-144)
= alele b) CALCAREDUS WD (Snear 2-37) 7% Sand 153 Quartz
el 15% Quartz 38% Sit 2% Feldspar
== Sg: F?ldspar . 558 Clay TRE Mica
o Clay minerals 1% Heavy minerals
15% Authigenic carbonate Fre 8|8 4 10YR 472 2% Opaques
15% Nannofossils TRY Volcanic glass
TR Mica, Heavy minerals, 55% Clay minerals
Dpagues, Glauconite TRE Glauconite
[132) 56Y 41 c] RADIOLARIAN DIATOM DOZE (Smear 5-80) 15% Authigenic carbonate
1% Quartz He 108 Nannofossils
1% Opaques bel come ©) SANDY FORAMINIFERAL OOZE (Smear 3-120)
5% Voleanic glass Bt 5Y 372 d} MARLY NANNOFDSSIL OOZE (Smear 1-56)
;g: g}:{u::""“s Carhon—tﬂrbnnnte DSOP)
2-75 (0.
40% Radiolarians
80 4-70 (2. 4 a | |9]
kel gl B TRT Sponge spicules
- L 1% Silicoflagellates Cfrbo:ogarbmnte :PP )
15] y 10,12, E&
Carbon-Carbonate (DSOP) 4-3 (bottom) (0.11, 3.41)
= 7 0:5s mg Grain Size (DSDP
Eari:on-carbnnate P A4, 37.9)
I Ra BP
35 (mm} fu zs 0.44)
Grain Size y Fﬂ o&;t
2-139 (89.1, » 13 Int.
LY 61T yopay (8P 2o Kasi.
- 281 Chlo.
TaT Mont A Quar.
alale 13 M P Micas, Plag.,
1% K/ Cale.
I'n; 3‘;:;; Plag Explanatery notes in Chapter |
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Kaviculopsis minor (5)

2
o
=
m
un

CORED

VAL: 145.5-155.0 m

SITE 343 HOLE

{a]
=]

E6

CORED

m
=
<
»

$193.0-202.5 m

ORI
DIATOMS

SIL. FLAG

RADIOLARIA

FORAMINIFER &

SECTION
METERS

LITHOLOGY

SED.DISTURBANCE |Z

..
SED. STRUCTURES |m
LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

C/T|

Afg

R/ B

F/6| &

IF!G B

Rfm

Rim

R/m

Rim

R/m

Rim

R/m

Rfm

0.5

°

st il

VoIo

tilitlt

WAEAN

I

L

piaaley

Y
bdd gt

1 45]

40
3

WE

125]
147]

S
p bl agigliaig

CORE
ICATCHER,

5Y 5/2
5Y 3/2

5Y 3/2
1oy 4/2

0¥ 6/2
5Y 411

56Y 3/2

5Y 3/2
56Y 3/2

5Y 372
5¢ 24

SYR 2/2
107 4/2

Colors: medium dark aray (N4), Tight
olive gray {5Y 5/2), olive gray (5Y 3/2),
dark gray (N3}, greenish gray (SGY 6/1),
grayish olive (10Y 4/2), pale olive (10¥
6/2), dusky yellow green (5GY 3/2), gray-
ish brown (5Y 3/2) plus others, Sec. | -
variegated, 3 om sand laminations, large
color varfations; Sec. 2 - 5 om color
beds, mudstone clasts, celor variations;
Sec. 3 - as per Sec. Z, pyrite balls

{2 mm), varying colors, bicturbation
zones, hard zomes; Sec. 4 - firm-stiff,
massive with vague bedding. Color inter-
beds; Sec. § - 0.5-5 cm color interbeds,
sharp boundaries.

MAJOR LITHOLOGIES
2 ears 1-145, 2-40)
2- 5% Sand 7-20% Quartz
10-26% Si1t 2- 51 Feldspar
69-88% Clay TR- 1% Mica
1- 2% Heavy minerals
1% Opaques
TRE Volcanic glass
£7-88% Clay minerals
0-TR% Glauconite
0- 3% Authigenic carbonate
b) MUDDY DI?'HJ’! O0ZE (Smears 2-43, 3-10,
6=148,

5-15% Quartz
TR- 3% Mica
TRE Heavy minerals
2- 7% Dpaques
D- 7% Volcanic glass
14-20% Clay minerals
TRE Glauconite
D- 3% Authigenic carbonate
40-50% Diatoms
5-15% Radiolarians
7-10% Sponge spicules
c) DIATOMACEOUS MUDDY ASH [Smears 4-70,
4-75, CC
2- 5% Quartz
0- 2% Feldspar
1- 3% Mica
TRE Heavy minerals
1- 33 Opagues
30-50% Yolcanic glass
20-38% Clay minerals
15-20% Diatoms
5- 7% Radielarians
0- 7% Sponge spicules

TRE 5ilicoflagellates
MINOR LITHOLOGIES
a ar 4-147)
b; DIATOM OOZE (Smear 5-120)
c) SANDY MUD (Smear 2-115)
d) ALTERED? HANNOFOSSIL OOZE [Smear 4-748)
Carbon-Carbonate (DSOP

E;rhan—éau:boi-lat‘e EH

- ap .07, 0.8T)

5-5 (bottom) (0.39, 0.05)
DsoP

Grain Size
= 1. 4B.3, 34.6)
1= BP

B3T Mont, 32 1.
18% K/ P Quar., Micas, Plag.

FOSSIL
CHARACTER

|

AGE
ZONE
e

SECTION
METERS

loratoms
lsiL. FLAG
lRapioLania

|sep.DisTURBANCE|Z

SED, STRUCTURES
LITHO. SAMPLE

LITHOLOGY

LITHOLOGIC DESCRIPTION

[

o

MIDOLE EQCENE
Naviculopsis minor (S)

C/gC/G| B | R/m

000

CORE
CATCH

/g

oy 472

Colors: grayish olive (10Y 4/2), dark
oli;e gray (5Y 3/2), brownish black {5Y
2.

MUDDY DIATOM 00ZE

Carbon-Carbonate (D5DP

X-Ray (BP
129

P Mont.

A 111,

A KT

TRE Quar.

Explanatory notes in Chapter |
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STE 343 HOLE cORE 7 CORED INTERVAL: 202,5-212.0 m SITE 343 MOLE CORE 8 CORED INTERVAL: 212.0-221.5
oSS ule FOSSIL elal.
CHARACTER gl HH CHARACTER 2l z|x|z
w < - = - o| = I E
1 E Eﬂ . |2 ; .9_ “ | LITHOLOGY § = LITHOLOGIC DESCRIPTION § 5 olel® é = E |tiTHoloGY 3 E < LITHOLOGIC DESCRIPTION
MR H A Zle Mgt 28l E |l = SHE
wl o) & = w A k] gi= = . 3
25 a EE 1 2 glele
5l B Z = win|s S5 - wlw| S
] e Colors: olfve black (5Y 2/1), dark 0 i )
greenish gray (56 4/1), olive gray (5Y vo1D ;nlurs_:hbrnum?g&]:?h(sgn f”a' dark
vk - reenish-gr 5
oo . 2T, et ottty (ST e | oy o e
F sy s vague bedding, Timestone pebbles; Sec. 2 - B — blue gray (58 5/1). Sec. 1 - moderate
8Y 2/1 firm, moderate deformation minor biotur- B) B8 0.5 - § - deformation, color wottling, bicturbation
. 75l 56T 41 bation, color gradations; Sec. 3 - 2-5 cm il 3 o i{'g—su S sec. @ = pueite nodules (badded)
5GY 4/1 bedding, stiffens below 65 em; micronodules o) -1 em), Vithified, bioturbated; Sec. 3 -
in Sec. 1 (110 em). = 1.0 - + tntense but firm, color mottled, scattered
B R/ B 110 - A% claystone pebbles, 2 cm bedded zones.
MAJDR_LITHOLOGY & 7]
;wn (Srears 2 ?-u 3-50) % S ol . = [ 5wz e —
ars - i3
0- 2% Sand  10-15% Guartz £ = - a) CLAY (Smear 1-75) .
20-333 11t 1- 3% Feldspar 8T 36 1% Sand 653 Clay minerals
56 41 : g 2l & 3% 511t 201 Fecal pellets
65-B0% Clay - 2% Mica glela 5G &4/ s 1
s aleie ol . T:_ 2: 3§?qw: : g 8 i . 1 F L 96% Clay 153 Glauconite
2 - canic glass -—
5y 3/2 65-80% Clay minerals ] E = b sav 4/1 b) MUD (Smear CC)
e olals 2- 5% Authigenic carbonate E skl I MINDR LITHOLOGY
MINOR LITHOLOGIES E ASH (Smear 2-36)
=1 s
= a) VOLCANIC ASH Eﬂl;g;s"'llﬂ 0, 3-72) Carbon-Carbonate (DSOF
BlB|B 5y 342 B0-100% Palagonite 330 (1.2, 0.9, 7] 4
B|B|B i
&0 b) ALTERED NANNOFDSSIL DOZE (Smear 1-32) 8 s 41 ';f‘”" 5‘;‘! "S‘E” 61.2)
3 2 s an 100% Authigenic carbonate 58 5/1 S
m g (/o B 58.5/1 Carbon-Carbonate (DSOP
o 3-60 (0.4, 0.3, 1 Bl|B| B ]
2|
o Carbon-Carbonate (PP
2l a 7 =3 (top] [0.97, 0.04) C/al comre e SYR 271
=12 ] 7-3 (bottom) (1.32, 0.01) rl![; gla ATCHER
E - Grain Size (DSOP
5 4| 7 50 (2.1, 37,9, 60.0) SITE 343 MOLE CORE 0 CORED INTERVAL:221.6-231.0m
- FOSSIL T
< e X-Ray (P CHARACTER HF
g ] TE Mont z [ HEE
T 1 s G| Z153 | Z|E|2] #® |umHotoey (55 ] 2 LITHOLOGIC DESCRIPTION
] 113 Kaol. <|Q Sk k- il = a2l
% ] 115 Chlo. elz|2|8|%|%| = 2lilz
2 B R P Quar., Plag. HEEIE HEE
= ] TRE Micas, Dolo. —] = =
i b Colors: medium bluish-gray (58 5/1),
] m brownish black (5YR 2/1), medium gray
. = 4 voIp (N5), brownish gray (SYR 4/1), medium
- = 1 dark gray (N4). Laminated - thinly
. @ =] laminated, color layers.
. 2
. = | |gs| S®a1  maor LiTHoLDGIES
- o B
= wl 2 = NG, N a) SANDY MUD {Smear 1-83)
= =] B 5YR 471 20% Sand 2% Quartz
= MRS 45% Silt 1% Heavy minerals
& . =8 35% Clay 40% Opaques
2| 2 | 10Z Volcanic glass
3 A .
BlB|B i genic carbonate
S¥.a/2 3 8 = RRNL;;‘ 5% Nannofossils
£ B '
N4 b) MUD (Smear CC)
85y 21 2 8 I 7% Quartz
T/ 7% Mica
B | 1% Heavy minerals
3% Opaques
TRE Volcanic glass
cc 58 5/1 801 Clay minerals
TRY Pyrite
Carbon-Carbonate (PP
-1 {top) (0.08, 1.05)
9-1 (bottom) (1.34, 0.04)
Grain Size (DSDP
2-130 (1.6, 52.3, 46.1)

Explanatory notes in Chapter 1
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SITE 343 HOLE CORE 10 CORED INTERVAL: 231.0-240.5 n SITE 343 HIOOLSESII. CORE 12 CORED INTERVAL: 250.0-252.0 m
FOSSIL ] gle
CHARACTER | E =2 CHARACIER o o H g £
w 2 - LR
w F " =ls w of = z
6|Z § HHE 2| £ |Lirnotooy |55 3 LITHOLOGIC DESCRIPTION ) 2 B % § | & [LiTHoloeY 513|% LITHOLOGIC DESCRIPTION
<| 5|22 e § <|2lu ; E ¢ N E § 3 wl o E alo
§ = G | X 1 -] i HEE
N HE HEIE ]S I EA S
o 0 Colors: areenish black (56 2/1). olive
| | | Colors: greenish black (56 2/1), mediuw gray (5Y3/2).
dark gray (M), brownish aray (5YR 4/1]. ki
- dusky yellow green [106Y 3/2), olive 7 Sec. 1 - MUD - intense deformation, clay-
g gray (5Y 4/1). Slight deformation, thinly . stone clasts (rip-up).
" B | BR/D 0.5 —— laminated, color mottled. 0.5 Vo1
2 YR 4/1 T ] Sec. 2 - (0-3 cm) probable base of tur-
= ' Na MAJOR LITHOLOGY 1 bidite siltstone with mudstone rip-up
|5 DAJUR LITHOLLLT 1.0-] clasts. Intense deformation (N3) pene-
=1 B R/MR/G 10—+ MUDSTONE (Smear CC) ’ contemporate folding; (3-12 ¢m) - 3 thin-
&£ 51 Sand 251 Quartz ] graded beds (CDE). 4-5 cm # stratified
2|5 52¢ Silt 7% Feldspar = Y 32 siltstone, mudstone (5Y 4/1) (5Y 2/1)
= 432 Clay 3% Mica = minor unconformity; (12-25 em) - complex
2 12% Opaques :’ Bouma sequence granule-size claystone
il [ - 2% Volcanic glass £ conglomerate at base; # stratified, silt-
b3 B R/MR/A 43% Clay minerals E stone above, x-stratifiedsvery fine silt-
w 5% Glauconfte = stone (with current ripple Taminae, follow-
- B 2 3% Authigenic carbonate w H B|B|RA 2 ed by & laminae siltstone/claystone; (25-
E | & 42 33 cm) - thin & Taminae gray hlack silt-
| Carbon-Carbonate (DSOP) sl stone, not graded = Bouma D; unconformable
A B|B R/ 2-40 (0.9, D_g._ﬁ_3 ,' : above, with claystone clasts - from s
| 2| % (33-38 cm) - thin gray black massive [N2)
Grain Size [DSDP =|= silty-claystone, base unconformable; [38-
i:sﬁ‘?ﬁfjj‘%TjjTlsa‘di £ 62 cm) - thick massive siltanassive clay-
/9 come cc 56 2/1 - 1 stones at top. Dark gray [N3) - gray
CATCHER| = . black (N2) - olive black (5Y 2/1). Silt
i o - layers pyritized with pyrite nodules, rip-
E 1 Vit :plc:aystone clasts, calcite veins, local
. - 0lding, possible x-stratified - ADE
SITE 343 H:.;I.SESI‘ CORE 11 CORED :I'I'ERVAI.- 240.5-250.0 m b= sequence; (62-70 em) - graded, deformed
vlal. ] with claystone, rip-up clasts, pull-apart
CHARACTER o HEEHE . layers with interna) contortions - dark
ol = ol = HE ] gray (N3) - massive mudstones; (70-76
[T} s x| = =| ¥ | LITHOLOGY al= LITHOLOGIC DESCRIPTION cm) - dark gray (N3) - olive black (5¥ 2/1)
|5 g g < ol w = 8 . raded bed, very fine sand/silt - mudstones;
25| g ul'= w8 . 76-B6 cm) - M3-N2 graded sequence, very
AFEIE gig)|= ] fine sand/silt-channeled into mudstone, x-
| olalz|m o N ) " bed flute cast filling=4 laminae-silt mud=
0 4 1 mudstone = CDE; (86-107 em) - N2-5Y 2/1
Colors: dark greenish-gray (S6Y 471}, _ graded sequence - conglomerate-mudstone
] brownish gray (5¢ 4/1), medium dark gray conglomerate clasts - mudstone (1.5 cm}
il =3 vaio (N4}, grayish olive green (5GY 3/2). subrounded, calcite veins, thin, flat
= -] Mottled, originally stratified. laminae in siltstonesmudstone ABDE,
o 0.5 possible x-stratified in C; (107-120 cn) -
3 . ] MAJOR LITHOLOGY /0 NZ to N5 conglomerate breccia subrounded -
& e e Y 8 |rselasp 56 211 subangular clasts (2.5 cm) in Cat03 mud=
wl S 8 ki - 'I‘l;l:l g:"‘“" 2—1003; Wi stone, calcite veins, mudstone clasts,
1 B S¥R 4/1 B 8% Hesvy ménerals upward graded to siitstone - pyrite nodule,
2 E 75% Clay 75% Clay minerals " .
- : TRE Pa?ignnlte :T:a::ntlt‘;siiz-gzbg TUd§t°“e"z;1]] ’
b 3 8% Opagues stor } ney e=13, < glauconitic mud-
5|¢ 8| 8y TR% Glauconite i
g 2% Authigenic carbonate *EASALT
o Sec. 2 (118-130 em) - dril] pebbles of
2 Carbon-Carbonate (DSOF basalt; (130-150 cm) - grayish black (N2}
5| |8 oo 2-70 (0.4,70.3, °|:' basalt with pyrite fmpregnation.
b/l B8 Rp Carbon-Carbonate (PP Sec. 4 (110-150 cm) - dri]] pebbles of
TT:?“Iianj {0.50, ﬁ,aq} grayish black (N2) to medium dark gray (N&)
11-2 (bottom) (0.55, 0.06) basalt with plagiociase phenocrysts, and
white ¢alcite amygdules. Pyritization
SGY 401 Grain Size snsnﬂ nated.
B R Rhi Z-80 (5.7, 28.7, 66.1) Explanatory notes in Chapter 1

i-Ray (BP}

Quar.
Micas, Plag.
Dolo.
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0LE
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=

E 343

HOLE

§
m
w

AGE
ZONE

FOSSIL
CHARACTER

A%

DIATOMS
S1L. FLAG.

RADIDLARIA

|

SECTION

METERS

LITHOLOGY

SED.DISTURBANCE |Z

SED. STRUCTURES
LITHO. SAMPLE

m
=
z

1 252.0-259.5m

LITHOLOGIC DESCRIPTION

o

YoIn

BASALT

Sec, 1 (30-40 cm} - angular fragment of
Tight olive gray clay limestone; {40-
102 em) - dark gray (N3]} to grayish black
(¥3) basalt. Irregular white caicite
amygdules in (0.2-2 mm) and cavities iIn
[1-3 em}, filled by white calcite. Impreg-
natfon of pyrite rushes; [102-110 ;) -
drill pebbles of mudstone; (110-150 cm) -
medium dark gray (N4} basalt with pores
and vesicles sometimes filled by white
calcite, calcite veins,
Thin Section - altered chloritized
basait [dolerite-basalt}, subdiabasic
texture, skeletal plagioclase laths,
devitrified glass relics, microphyric
(8-92), augite (2%), olivine (5%),
plagioclase [2%),

Sec. 2 (0-37 cm) - dark gray (N3] to gray-
Tsh black (W2} basalt; (37-55 ocm) - drill
fragments of basalt; (55-77 cm) - pasalt
with vesicles and cavites {3x5 om) some-
times filled by calcite crystals. Slicken-
sides. Pyritization noted; (77-150 - drill
fragments of basalt, calcite crystals.
Thin Section - chloritized basalt
olerite basalt), subdoleritic
texture, microphyric [5-8%) (altered
oltvine, pyrite, plaginclase), chlorite,
calcite amygdules,

SIT

3 HOLE

o
=
m
=

CORED

NTERVAL

: 259.5-269.0 m

AGE
IONE
SEREARL
DIATOMS

SIL. FLAG

FOSSIL
CHARACTER

RADICLARIA

|

SECTION

METERS

LITHOLOGY

SED.

SED. STRUCTUR

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

o

Vo1

BASALT

Sec. | (80-B5 cm) - angular fragments of
phosphatic limestone; ?SS-IID cm) -
small drill pebbles of claystone, mud-
stone and limestone. Round concretion of
pyrite, angular fragment of limestone;
(110-150 cm) - smali drill fragments of
medium dark gray (N4) basalt with dark
green amygdules.

SITE 343 HOLE CORE 15 CORED INTERVAL: 265.0-278.5 m
FOSSIL P
CHARACTER z|x|2
Z| w HEE
wlz < o| = 15|12
2 o G 3 x| & = E LITHOLOGY 2 2 x LITHOLOGIC DESCRIPTION
e - o wiEl.
HHHHHER 215]e
HEHE HHE
HEAEAN] L3 N
—| o Color: dark greenish-gray (5GY 4/1],
olive gray (5Y 3/2), olive black (5Y 2/1),
N moderate-slight deformation, vague color
= ] voID bedding, firm-soft, massive with brittle
= ] zone 50-89 cm, Sec. 2. Some bioturbation -
3 0.5 — color streaking, Andesits pebble st Sec. 2.
]
= 5Y 3/2 MAJOR LITHOLDGIES
wis 8 5v 20 a) MUD [Smears 2-45, CC)
Wls 8 3- 5% Sand 4-15% Quartz
S| E nocd oz Sl 2-25% Feldspar
1] e £5-67% Clay 0~ 3% Mica
2| % 50-80% Clay minerals
=% 5Y 3/2 2- 7& Dpagques
5 a5 0- 5% Glauconite
o 1% Heavy minerals
2l |l B 73 b) CLAY (Smear 2-86)
T 86| 5% Sand 5% Quartz
£ 5% 5ilt 5% Mica/Chlorite
1 90% Clay 5% Opaques
/7l B I 827 Clay minerals (ash)
3t Glauconite
c} SANDY MUD (Smears 1-88, 1-100, 2-73,
o 2-115)
55y 471 15-25% Sand 10-40% Quartz
B 30-50% Silt 5- BT Feldspar
36-80% Clay 2- 5% Mica/Chlorite
TR- 5% Heavy minerals
7-10% Dpagues
36-B2% Clay minerals

0-15% Glauconite
0- 2% Ieolites
2-15% Carbonate
{Kigh & of clay minerals may be chlorite.)
Carbon-Carbonate {DSOP
=110 (1.0, 0.8, 2}

Carbon-Carbonate (PP
5=-1 (ton -55, 0.04)
15-1 (bottom) (0.62, 0.09)

%-Ray (BP
-3 2-86

A Mont. 13% Mont.

7% 1. B% 111,

22 K/C 778 K/C

A Quar. P Quar.,

P Micas, Micas
Plag. TRE Plag.

Explanatory notes in Chapter |
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SIT

E 343

[a)
o

HOLE

E 16

CORED

AGE

ZIONE

FOSSIL

N
x
>
=
>
(s}
-
m
=

(S1L. FLAG

RADICLARIA

FORAMIMNIFERA,
SECTION

[NANNOPLK

DIATOMS

METERS

|

SED. DISTURBANCE | Z

SED. STRUCTURES
LITHO. SAMPLE

LITHOLOGY

m
=
=
»

1 278.5-284.0 m

LITHOLOGIC DESCRIPTION

EARLY EDCENE
Marthasterites tribrachiatus (M)

/R

o

aY 3/2
with
5YR 471

5GY 4/1

56 41

Sec. 1 (115-125 cm) - olive gray (5Y

« 50ft, mottled, calcite patches;
(125-140 ¢m) - dark greenish-gray (5GY
4/1), Vithified, with calcite veins,
1-2 mm bedding, veins (1-2 mm); (140~
150 cm) - fine bedded-chlorite (altered
zone?).
Sec. 2 olive gray (5Y 3/2) with brownish=
gray (5YR &/1), slight deformation, fine
bedded, calcite patches, brecciated; (125-
:50 em) - up to | cm clasts, calcite vefn-
.

MAJOR LITHOLOGIES
2) MU0 (Smears 1-148, 1-120, 3-25)
7-10% Sand 155 Quartz
20-30% S5ilt D- 51 Feldspar
65-72% Clay TR- 3% Mica
1= 2% Heavy minerais
2= 3% Opagues
0- 2% Volcanic glass
64-72% Clay minerals
2= 4% Glauconite
5% Authigenic carbonate
b} GLAUCONITIC SANDY MUD (Smear 1-142)
30% Sand % Ouartz
40% Silt 2% Mica
40% Clay 20% Dpagues
15X Velcanic glass
385 Clay minerals
253 Glauconite
MINOR LITHOLOGIES
2] CALCAREOUS MUD (Smear 1-132)
5% Sand 105 Quartz
47% 511t 21 Mica
48% Clay TRE Heavy minerals
% Opagues
% Clay minerals
7% Glauconite
30% Muthigenic carbenate
TR Nannofossils
b) LIMESTONE (Smear 2-30)
7% Opaques
93% Authigenic carbonate

rbonate 1 DSDP}

A-Ray (BP

=146 3-24

795 Mont. BTT Mont.
23 1. 13 M
188 K/C 8% Kaol.

A Quar, 10% Chlo.
Quar,
TRE Plag. TR Calc, Micas

BASALT

Sec. 3 (45-55 cm) - fragmental, grayish
black (N2), with coating of black clay;
(55-63 cm) - mudstane; (63-150 cm) -
basalt, fine-grafned with siickensides,,
pyritization. Chloritized variolitic
basalt (dolerite basalt), subdoleritic
texture, variolitic, highly chioritized.

Explanatory notes in Chapter 1
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SITES 338-343

DENSITY (g.cm=®) ~ GRAPE BSyringe
1.0 ° 15 20 . 25
WATER CONTENT (wt %) ©@ Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 25 . 3.0
M
3
2
3
-4
5
-6
-
-7
L3
=
cc

For Explanatory Notes, see Chapter 1

372

343-1

SECTION 1
CM




DENSITY (g.cm~®) ~ GRAPE BSyringe
1.0 1.5 .20 25
WATER CONTENT (wt %) @ Syringe

80 ) 60 ‘ 10 J 20

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

1.6 2.0 2,5 . 3.0
M
-1
L2
k3
¥

]
-5 A
®

-6
-7
L
-8
=
cc

For Explanatory Notes, see Chapter 1

343-2
SECTION 1
CM
—0 1
M
—25

T I

—125

SITES 338-343

373



SITES 338-343

DENSITY (g.cm-®) ~ GRAPE BSyringe 343-3
1.0 1.5 ) 20 2.5
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4 5 6
) . ; . A : A M
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0
5, 20 2 28 | 3.0
v -
.] L
U]
| 4 - 25
a L
L2
A —
3 50
M -
-q -
A m -
a - 75
|-5 -
L
-6 & -
4 100
-'_? —
a4 a
-8 -125
L " L
u] (]
_9 A
cC -
; : : L 150

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=®) ~ GRAPE ®Syringe
1.0 15 ) 2.0 ) 2.5
WATER CONTENT (wt %) @ Syringe
80 ) 60 X 40 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 ) 2.5 .30
M
Y
Fl
A
a
¥
A
ul
L L 3
a
-4 &
s
A
~ m
-6
-7
&
-9
cc

n 4 M Il I

For Explanatory Notes, see Chapter 1

343-4

SECTION 1
CM

SITES 338-343

375



SITES 338-343

DENSITY (g.cm®) ~ GRAPE @Syringe
1.0 15 2.0 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 2.0 2.5 . 3,0
M
T
’
a

L2

=

cC

For Explanatory Notes, see Chapter 1

376

343-5

SECTION 1




1,0

DENSITY (g.cm=) ~ GRAPE BSyringe
R 2.0 2.5

80

WATER CONTENT (wt %) @ Syringe
60 40 20

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

1.5

20 25 3.0

1 1

1

F2

r3

-6

F8

cc

— n " L I L

For Explanatory Notes, see Chapter |

343-6

SECTION 1
CM
—0

SITES 338-343

377



SITES 338-343

DENSITY (g.cm=®) ~ GRAPE @Syringe
! 10 " 1 :5 n 2!0 " 235
WATER CONTENT (wt %) @ Syringe
80 . 60 ' 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1,5 2.0 2.5 ; 3.0
M
k1 a =
L a
m o
e _2-1
i &
-3
A
u]
k4
Y
k5
-5
-
-7
ke
@ m [U]
-9
cc

L 1 Il '

For Explanatory Notes, see Chapter 1
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343-7

SECTION
CM

1




DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 1.5 ‘ 2,0 .25
WATER CONTENT (wt %) © Syringe
80 ‘ 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &
1.5 2.0 2.5 . 3.0
M
-‘l A 0
Lo 4
i A
-3
'y
k4
L5

9

cc

— L L

For Explanatory Notes, see Chapter 1

SITES 338-343

343-8

SECTION 1 2 3
CM

379



SITES 338-343

DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 1.5 . 2.0 . 2.5
WATER CONTENT (wt %) © Syringe
Bp ; QO ; {D : QD
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 . 2.0 ) 2.5 : 3.0
M
&
-1
L2
. ul
-3
-4
F5
-6
-7
L3
-9
cC

For Explanatory Notes, see Chapter 1

380

343-9
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