7. SITES 346, 347, AND 349
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With Additional Contributions From
Svein B. Manum, Universitetet i Oslo, Oslo, Norway

H.-J. Schrader, Der Universitit Kiel, Kiel, Germany

SITE DATA, SITE 346

Position: 69°53.35'N; 08°41.14'W

Water Depth (from sea level): 732.0 corrected meters (echo
sounding)

Bottom Felt at:  741.0 meters (drill pipe)
Penetration: 187.0 meters

Number of Holes: |

Number of Cores: 20

Total Length of Cored Section: 187.0 meters
Total Core Recovered: 120.4 meters
Percentage of Core Recovery: 64.4%

Oldest Sediment Cored:
Depth below sea floor: 187.0 meters
Nature: Sandy mudstone
Age: Eocene
Measured velocity: 1.83 km/sec (Core 14)

Principal Results: Site 346 was located on the Jan Mayen
Ridge. Pliocene and Pleistocene sediments extend from the
top to a depth of 25.5 meters and consist of terrigenous
sandy mud, as well as mud and clay. The middle Miocene
sediments consist of sandy mud and biogenic siliceous
oozes characterized by a high percentage of sponge
spicules. Below the Miocene section is a massive ter-
rigenous sandy mudstone. This unit was quite hard to
penetrate, and is almost completely barren of fauna except
for arenaceous foraminifera (benthonic), and a few badly
preserved calcareous foraminifera.

SITE DATA, SITE 347

Position: 69°52.31'N; 08°41.80'W

Water Depth (from sea level): 745.0 corrected meters (echo
sounding)

'"Manik Talwani, Lamont-Doherty Geological Observatory,
Palisades, New York; Gleb B. Udintsev, P.P. Shirshov Institute of
Oceanology, Moscow, USSR; Kjell Bjgrklund, Universitetet i
Bergen, Bergen, Norway; V.N.D. Caston, British Petroleum Com-
pany Ltd., Middlesex, England; Richard W. Faas, Lafayette College,
Easton, Pennsylvania; Jan E. van Hinte, Esso Production Research
Company, Begles, France; G.N. Kharin, Atlantic Branch of
Oceanology Institute, Kaliningrad, USSR; David A. Morris, Phillips
Petroleum Company, Bartlesville, Oklahoma; Carla Miuller,
Geologisch-Paleontologisches Institut der Johann Wolfgang Goethe-
Universitdt, Frankfurt am Main, Germany; Tor H. Nilsen, U.S.
Geological Survey, Menlo Park, California; Detlef A. Warnke,
California State University, Hayward, California; Stan M. White,
University of California at San Diego, La Jolla, California.

Bottom Felt at: 762.0 meters (drill pipe)
Penetration: 190.0 meters

Number of Holes: |

Number of Cores: 4

Total Length of Cored Section: 24.0 meters
Total Core Recovered: 12.15 meters
Percentage of Core Recovery: 50.6%

Oldest Sediment Cored:
Depth below sea floor: 190.0 meters
Nature: Sandy mudstone
Age: Eocene
Measured velocity: 3.082 km/sec (Core 3)

Principal Results: Site 347 was located on the Jan Mayen
Ridge about | n mi southwest of Site 346, at the edge of the
ridge platform. It was hoped that basement would be
reached at a shallower depth closer to the edge. The
seismic reflection record was unclear near the uncon-
formity at 120 meters, and it was suspected that basement
might lie below it. However, even after 190 meters were
drilled into Pleistocene and late Eocene sediments, base-
ment was not reached. Since progress was slow and there
was no clear indication of when basement might be
reached, the hole was terminated.

SITE DATA, SITE 349

Position: 69°12.41'N; 08°05.80'W

Water Depth (from sea level): 915.0 corrected meters (echo
sounding)

Bottom Felt at: 928.0 meters (drill pipe)

Penetration: 319.5 meters

Number of Holes: 1

Number of Cores: 13

Total Length of Cored Section: 120.0 meters

Total Core Recovered: 81.2 meters

Percentage of Core Recovery: 67.7%

Oldest Sediment Cored:
Depth below sea floor: 319.5 meters
Nature: Sandy mudstone, mudstone, conglomerate
Age: Late Eocene (Core 13)
Measured velocity: =2.16 km/sec (Core 13)

Principal Results: At this site on the Jan Mayen Ridge, sedi-
ments range in age from “glacial” to upper Eocene (as at
Sites 346 and 347). The *‘glacial” sediments consist of
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muds and sandy muds, with scattered inclusions of
volcanic ash. The underlying Oligocene sediments also
consist of muds and sandy muds, with volcanic ash in the
upper part, and glauconite in the upper and lower parts.
Below the unconformity lie mudstones, sandy mudstones,
conglomerate sandstone, and breccia with an age of upper
Eocene. These beds correspond in the reflection profiler
records to the strata with prominent easterly dips. Other
than arenaceous foraminifera, these sediments are barren
of fossils.

BACKGROUND AND OBJECTIVES

Sites 346 and 347

Holes at Sites 346 and 347 were among a series of
holes designed to investigate the Jan Mayen Ridge. For
the sake of this discussion, we exclude Jan Mayen
Island and the area immediately adjacent to it, which is
probably associated with the Jan Mayen Fracture
Zone, and consider the Jan Mayen Ridge southwards
from about 70°N.

Near latitude 70°N, the Jan Mayen Ridge is relative-
ly broad and flat-topped. The reflection profiler records
are not entirely clear, but they indicate relatively flat-
lying sediments at the top. These beds appear to lie un-
conformably on top of a sequence, which under the
eastern part of the ridge, consists of beds dipping steep-
ly to the east. Acoustic basement also dips to the east,
appearing to underlie the unconformity under the
western part of the ridge.

Site 346 was designed to reach the acoustic basement
and determine its nature and age. When the cores from
Site 346 yielded a hard and difficult to penetrate
sandstone in which coring times were comparable to
coring times in basalt, the question arose whether this
sandstone itself represented acoustic basement or
whether igneous basement lay further to the west and
dipped down at a much steeper angle. If this were the
case, it would be impractical to reach igneous basement
at Site 346. To settle this point, we moved to Site 347. at
the extreme western edge of the Jan Mayen Ridge, and
drilled another hole. This hole could determine whether
we would still run into the sandstone under the uncon-
formity or whether igneous basement would be reached
under the western flank of Jan Mayen Ridge.

BACKGROUND AND OBJECTIVES

Site 349

Site 349 was chosen as an additional drill hole on the
Jan Mayen Ridge. At this site, the reflection profiler
record showed below an unconformity a set of sedi-
mentary strata that dipped to the east. Two possi-
bilities existed; (1) that these beds simply lie strati-
graphically above the Eocene sediments encountered at
Sites 346 and 347. These sites were drilled close to the
eastern edge of the Jan Mayen Ridge, and (2) that these
beds had no relationship with the beds in the earlier
holes; in particular, they could lie stratigraphically
below them, and they might be Mesozoic in age. In any
event it was felt that perhaps the hard to penetrate
sandstone at Sites 346 and 347 would be absent at this
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site. If so, the cores taken would help decipher the sedi-
mentary history and origin of the Jan Mayen Ridge.

OPERATIONS, SITE 346

Approach to Site 346

Site 346 was approached from the east on course
276° at normal speed (10 knots, 210 rpm) after steam-
ing 162 n mi, including surveying, in 18 hr, 20 min, at
an average speed of 8.8 knots from Site 345. Weather
conditions were generally good with 30-mph winds
(average), and an 8-foot swell.

At 0006Z on 6 September, speed was reduced to 145
rpm. The scheduled site was passed over in order to
recognize the real structure of the acoustic basement.
At 0346Z, the course was changed to 080° in order to
return to the site (Figure 1). The beacon was dropped at
0433Z, and the ship maneuvered to the site of the
beacon drop (Figure 2).

Drilling Operations

A 13.5-kHz beacon was dropped at 0433 hr, 6
September, and after completion of profiling, Glomar
Challenger was dynamically positioned and locked onto
the beacon. Because of the shallow sea conditions (732
m PDR), particular care was taken to confirm station-
keeping efficiency before running the standard 3 X LSB
BHA.

After a sea bed confirmation core at 741 meters, con-
tinuous coring was adopted to a depth of 928 meters,
for a total penetration of 187 meters. Good progress
was achieved to 861.5 meters, with an AROP of 15.4
m/hr. A marked decrease in AROP to 4.5 m/hr was ex-
perienced in the remainder of the hole, while coring an
unexpectedly dense and compacted material. Overall
AROP was 8.25 m/hr, and 120.4 meters of core were
recovered, or 64.4% (Table 1, Site 346).

A decision to abandon further coring and terminate
the hole was taken when brief station-keeping problems
prohibited rotation and enforced a partial recovery of
the BHA closer to the sea bed. In view of the delay, the
site was vacated at 1705 hr, 7 September.
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Figure 1. Track chart — Sites 346 and 347.
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Figure 2. Profiler record — Sites 346 and 347.

The hole remained clean throughout, no hydrocar-
bon indications were encountered, and the hole was
abandoned accordingly. Despite the forecast, a
pronounced swell persisted throughout the period on
site.

OPERATIONS, SITE 347

Approach to Site 347

Since the objective was to get closer to the edge of the
platform of the Jan Mayen Ridge, Glomar Challenger
steamed due west from Site 346, and crossed the edge of
the platform into deeper water (Figure 1). The ship
reversed course (to port), and thereby approached the
platform again. As soon as the platform edge was
reached, the beacon was dropped for Site 347 (Figure
2). Site 347 is about 1 n mi southwest of Site 346.

Drilling Operations

A 16-kHz beacon was dropped at 1802 hr, 7
September. Enroute the malfunction, which affected
position keeping at Site 346, was resolved. There was a

gradual improvement in weather conditions, with an
improved forecast.

The 3 X LSB BHA was run, and a confirmatory sea
bed core taken from 762 meters. The center bit was in-
stalled, and the hole was rapidly drilled to 883 meters,
where two cores were cut. Drilling resumed to 949
meters, where a final core was recovered. Recoveries
from the 24 meters cored was 12.15 meters or 50.6%
(Table 2, Site 347). The progress while coring in the
lower drilled section was slow due to the compacted
and tough nature of the sediments encountered.

The hole remained clean throughout, no hydrocar-
bon indications were encountered, and the hole was
abandoned accordingly. Weather conditions improved
during the operations.

OPERATIONS, SITE 349

Approach to Site 349

Glomar Challenger approached Site 349 on 13
September, after steaming 104 n mi, including survey-
ing, in 11 hr, 0.2 min, at an average speed of 9.4 knots
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TABLE 1
Coring Summary, Site 346

Date Depth From  Depth Below
(September Drill Floor Sea Floor Cored Recovered Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 6 1150 741.0-747.5 0-6.5 6.5 6.5 100
2 6 1225 747.5-757.0 6.5-16.0 9.5 5.7 60
3 6 1310 757.0-766.5 16.0-25.5 9.5 9.0 94.7
R 6 1340 766.5-776.0 25.5-35.0 9.5 6.5 68.4
5 6 1425 776.0-785.5 35.0-44.5 9.5 6.1 64.2
6 6 1500 785.5-795.0 44.5-54.0 9.5 6.6 69.5
7 6 1540 795.0-804.5 54.0-63.5 9.5 5.3 55.8
8 6 1610 804.5-814.0 63.5-73.0 9.5 6.3 66.3
9 6 1645 814.0-823.5 73.0-82.5 9.5 6.7 70.5
10 6 1715 823.5-833.0 82.5-92.0 9.5 9.0 94.7
11 6 1745 833.0-842.5 92.0-101.5 9.5 5.2 54.7
12 6 1835 842.5-852.0 101.5-111.0 9.5 6.9 72.6
13 6 1915 852.0-861.5 111.0-120.5 9.5 6.2 65.3
14 6 2035 861.5-871.0 120.5-130.0 9.5 6.7 70.5
15 6 2330 871.0-880.5 130.0-139.5 9.5 6.4 67.4
16 7 0255 880.5-890.0 139.5-149.0 9.5 2.9 31.0
17 7 0520 890.0-899.5 149.0-158.5 2.5 4.5 47.0
18 7 0810 899.5-909.0 158.5-168.0 9.5 4.7 49.0
19 7 1040 909.0-918.5 168.0-177.5 9.5 6.0 63.1
20 7 1310 918.5-928.0 177.5-187.0 9.5 3.2 34.0
Total 928.0 187.0 187.0 120.4 64.4
TABLE 2
Coring Summary, Site 347
Date Depth From  Depth Below
(September Drill Floor Sea Floor Cored Recovered Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 7 2330 762.0-766.5 04.5 4.5 3.5 100
Drilled 8 0130 766.5-883.0 4.5-121.0
2 8 0350 883.0-890.0  121.0-128.0 7.0 3.0 42.8
3 8 0645 890.0-899.5 128.0-137.5 9.5 3.5 37
Drilled 8 1240 889.5-949.0 137.5-187.0
4 8 1500 949.0-952.0  187.0-190.0 3.0 2.15 72
Total 952.0 190.0 24.0 12.15 50.6

from Site 348. At 0845Z, 13 September, speed was
reduced to 6 knots (145 rpm), and the beacon was
dropped at 0950Z. The ship continued on the same
course and speed until 1010Z (Figure 3) at which time
she maneuvered to return to the site of the beacon drop
(Figure 4).

Drilling Operations

After confirming sea bed at 928 meters with an initial
core, a core/wash program, averaging 40 m/hr, was
applied to 91.5 meters, at which point continuous cor-
ing began and continued to 158 meters. The center bit
was employed in the more consolidated and harder
sediments, and drilling and control coring program was
adopted with good all-round results from 158 meters to
total depth at 1247.5 meters (319.5 m BSB).

From the total of 120 meters cored, 81.2 meters were
recovered, or 67.7% (Table 3). The overall AROP was
14.4 m/hr, and there was a general improvement in
washing and drilling rate compared with similar sec-
tions at earlier sites. Two operational delays were
caused when rotation was stopped due to off-hole dis-
placement exceeding 3% water depth, and when a loss
of hydraulic prime mover electrical power occurred.
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The hole remained clean throughout, no hydrocar-
bon indications were encountered, and the hole was
abandoned accordingly.

LITHOLOGY, SITE 346

The sedimentary sequence cored at Site 346 totaled
187 meters. The sequence can conveniently be divided
into three informal units. The depth, core numbers,
age, and significant characteristics are summarized in
Table 4 and Figure 5.

Unit Descriptions

Unit 1 (Quaternary to Miocene, 46.7 m thick)

This unit is subdivided into two subunits.

Subunit 1A consists of massive terrigenous sandy
mud and mud, yellowish-brown in its upper part and
gray, and olive-gray in its lower part. It is generally
soft, but is locally incoherent where drilling deforma-
tion, which is generally moderate to intense, has strong-
ly affected the sediment.

Subunit 1B consists of interstratified siliceous-rich
glauconitic sandy mud, terrigenous sandy mud,
volcanic-rich sandy mud, volcanic ash, glauconitic
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Figure 3. Track chart — Site 349

sandy mud and sand, and transitional siliceous mud
and sandy mud. Individual units range from about 5 cm
to more than 1 meter in thickness, and contain no visi-
ble internal sedimentary structures. Colors include
various shades of green, gray, and brown. The subunit
is generally soft to stiff, but is locally incoherent where
drilling deformation, which is generally moderate to in-
tense, has strongly affected the sediment.

Two prominent volcanic ash units were noted. The
uppermost was located in Sample 4-5, 124-130 ¢cm, and
the lowermost was located in Sample 5-2, 140-142 cm.
In addition to these two discrete units, volcanic ash
comprises a significant component in Subunit 1B.

Glauconitic sandy muds and sands are common, and
glauconite is also a common constituent within Subunit
IB. Four prominent glauconitic sands, as much as 30
cm thick, were noted in Samples 5-1, 119 cm; 5-2, 20
cm, 65 cm; and 5-3, 147 cm.

Transitional siliceous muds and sandy muds are pres-
ent in Core 5, and consist of 5%-30% sand, 20% silt, and
50%-70% clay. These units are as thick as 1.5 meters,
typically do not contain internal stratification or
sedimentary structures, and contain 10%-20% sponge
spicules.

Terrigenous sandy muds are as thick as 0.5 meters;
they are generally massive and contain no internal sedi-
mentary structures.

Unit 2 (middle Miocene to lower Miocene or middle-upper
Oligocene, 82.1 m thick)

This unit consists of four subunits.

Subunit 2A consists of massive transitional siliceous
sandy muds and muds that contain 7%-20% sponge
spicules and two thin volcanic ash units. It is green to
gray, and soft to firm, but locally incoherent where
drilling deformation, which is generally moderate to
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not present, has strongly affected the sediment. Mot-
tling is locally intense, but is generally not present or is
moderately developed. Small lithic fragments are
reported from Core 6.

Subunit 2B consists of terrigenous mud and sandy
mud. It is generally massive to poorly stratified, olive-
gray and grayish-olive-green, and soft to firm
throughout except for irregularly distributed stiff thin
units. Drilling deformation is slight to none throughout
the unit. It is locally mottled, and contains very small
amount of volcanic ash.

Subunit 2C is similar to Subunit 2A, consisting of
transitional siliceous mud and minor sandy mud. It is
olive-black, olive-gray, and dark greenish-gray. It local-
ly contains pebbles of mudstone and possibly volcanic
rocks and contains a single thin volcanic ash layer in
Sample 11-3, 90 cm.

Subunit 2D is similar to Subunit 2B and consists of
terrigenous mud. It is olive-gray and dark greenish-gray
and contains scattered volcanic ash (?) and mudstone
pebbles.

Unit 3 (Oligocene to upper Eocene, 66.2 m minimum thickness)

Unit 3 consists primarily of massive, extensively
bioturbated terrigenous sandy mudstone that locally
grades into sandstone and mudstone. It is generally un-
stratified, and contains no visible sedimentary struc-
tures. It is hard and lithified; no coring deformation
was noted. It ranges in color from olive and dark
greenish-gray to medium and medium dark gray. A
single thin ash lamination is present in the upper part of
the unit. The unit is locally calcareous, and two
calcareous sandstone units have been recognized, in
Samples 15-3, 15 cm and 20, CC. In its lower part, it
contains increasing amounts of thin, graded, fine-
grained sandstone to mudstone units.

The massive sandy mudstone contains scattered, fine,
generally rounded clasts of quartz, chert, siltstone, and
possibly basalt. Trace fossils are generally uniden-
tifiable, although worm tubes are abundant throughout
the unit.

The thin graded units in the lower part of Unit 3 con-
sist of a lower massive, to very thinly parallel-stratified,
very fine to fine-grained sandstone or siltstone that
grades upward into massive mudstone or claystone.
The basal sandstone of the turbidites is characteristical-
ly light colored, rests with minor unconformity on the
underlying sandy mudstone, and may be calcareous or
quartz rich.

Interpretations

Most of the sediments at Site 346 are terrigenous
sandy muds and mudstones with minor biogenic com-
ponents. The Plio-Pleistocene sandy mud and mud of
Subunit 1A are presumably of glacial-marine origin,
but include minor contributions from pelagic or-
ganisms such as calcareous nannoplankton and
foraminifera, bottom-dwelling organisms such as
sponges, diagenetic mineral alteration products such as
glauconite, and volcanic ash. Local mottling of the
sediments suggests the presence of bioturbation. In
comparison to other nearby sites, the sequence has
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TABLE 3

2-WAY TIME (SECONDS)

Coring Summary, Site 349

Date Depth From  Deptn Below
(September Drill Floor Sea Floor Cored Recovered Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 13 1750  928.0-934.0 0-6.0 6.0 6.0 100
Washed 934.0-981.5 6.0-53.5
2 13 1930 981.5-991.0 53.5-63.0 9.5 9.5 100
Washed 991.0-1019.5  63.0-91.5
3 13 2015 1019.5-1029.0  91.5-101.0 9.5 2.7 28.4
4 13 2050 1029.0-1038.5 101.0-110.5 9.5 1.0 10.5
5 13 2235 1038.5-1048.0 110.5-120.0 9.5 9.5 100
14 0020 1048.0-1057.5 120.0-129.5 9.5 8.1 85.3
7 14 0205 1057.5-1067.0 129.5-139.0 9.5 6.4 67.4
8 14 0310 1067.0-1076.5 139.0-148.5 9.5 1.3 13.7
9 14 0515 1076.5-1086.0 148.5-158.0 9.5 5.2 54.7
Drill 1086.0-1114.5 158.0-186.5
10 14 0755 1114.5-1124.0 186.5-196.0 9.5 9.0 94.7
Drill 1124.0-1152.5 196.0-224.5
11 14 1005 1152.5-1162.0 224.5-234.0 9.5 7.0 73.7
Drill 1162.0-1190.5 234.0-262.5
12 14 1255 1190.5-1200.0 262.5-272.0 9.5 6.8 71.6
Drill 1200.0-1238.0 272.0-310.0
13 14 1730 1238.0-1247.5 310.0-319.5 9.5 8.7 91.6
Total 1247.5 319.5 120.0 81.2 67.7

limited thickness and fine grain size, i.e., relatively few
pebbles were observed in Subunit 1A.
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Subunit 1B represents a variety of sediment types,
sedimentary processes, and sedimentary environments.



TABLE 4
Lithologic Summary, Site 346
Depth (m)
and Core
Unit Numbers Age Significant Characteristics
1A 0-32.3 Pleistocene  Terrigenous sandy mud and
(1-1 to 4-5, Pliocene mud with intermixed sandy
80) 32.3m muds and muds in lower
thickness 1.9 m of unit, of the sedi-
ments recovered, 61% is
sandy mud, 32% mud, and
7% intermixed sandy mud
and mud. The texture con-
sists of 5%-18% sand, 10%-
40% silt, and 45%-75% clay
1B 32.3-39.7 Middle 42% transitional siliceous-
(4-5, 80 to rich glauconitic sandy mud,
5-4, 18) and volcanic ash, 10%

7.4 m glauconitic sandy mud and

thickness sand, and 8% transitional
siliceous mud and sandy
mud; transitional siliceous-
rich glauconitic sandy muds
occur in Core 5, Sections 1
and 3

2A 39.7-63.5 Middle Transitional siliceous sandy
(5-4, 18 to Miocene muds and muds texture
A . 04 varies from 5%-30% sand,
23.8m 15%-30% silt, and 50%-55%
thickness clay
2B 63.5-75.7 Middle Terrigenous mud with sandy
(8-1 to 9.2, Miocene mud in Core 9, Section 1
50)12.2m and 0.1 m volcanic ash unit
thickness in Core 8, Section 5; tex-
ture of the mud is com-
prised of 15%-20% sand, 30%-
40% silt and 30%-55% clay
2C 75.7-101.5  Middle Transitional siliceous mud
(9-2, 50 to Miocene and minor sandy mud with
11, CC) a texture comprised of 3%
25.8m 15% sand, 17%60% silt,
thickness 35%-80% clay
2D 101.5-121.8  Oligocene Terrigenous mud with a tex-
(12-1 to (&) ture comprised of 5%-10%
14-2,133) sand, 60%-70% silt, 20%-
203 m 45% clay
thickness
3 121.8-187.0  Eocene (?)  Massive terrigenous sandy
(14-2, 133 to and pebbly mudstone that is
20, CC) interrupted by minor
66.2 m amounts of mudstone and
minimum calcareous sandstone
thickness arranged into graded beds

less than 30 c¢m thick and
rare volcanic ash laminae;
generally lithified with no
coring deformation; exten-
sively bioturbated through-
out except for graded turbi-
dite units, which are lamina-
ted to very thinly stratified;
abundant scattered pebbles
of quartz, chert, siltstone,
and basalt (?) less than 0.5
cm; worm tubes scattered
throughout; locally calcare-
ous and very hard

4Core numbers in parentheses.
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Glauconitic sediments may represent either a hiatus in
sedimentation, or an unconformity, inasmuch as this
unit appears to separate Quaternary (Plio-Pleistocene)
sediments above, from Miocene sediments below.
Subunit 1B contains sandy mud in its upper part that is
somewhat similar to Subunit 1A, and in its lower part
transitional siliceous mud that is somewhat similar to
Subunit 2A.

Subunits 2A and 2C are generally similar to Subunits
2B and 2D, being differentiated primarily by the
presence of larger numbers of sponge spicules in
Subunits 2A and 2C. They grade vertically into one
another, and are not substantially different in color,
composition of clastic components, or sedimentologic
characteristics. The abundance of sponge remains may
be related to cold marine waters, a suitable growth en-
vironment, or conditions that were unattractive to
other fauna. The sediments are locally intensely mot-
tled, indicating abundant organic reworking and prob-
ably accumulated in a relatively shallow environment.

Unit 3 is generally similar to Subunit 2B, but does
not contain sponge spicules or other biogenic material.
It is lithified, and the boundary between it and Subunit
2B may represent an unconformity. The increasing
abundance of graded beds downward within Unit 3
may suggest deposition at deeper marine environments.

LITHOLOGY, SITE 347

Because Site 347 was located only a few kilometers
from Site 346, and the drilling objective was to reach
basement beneath the sedimentary sequence as quickly
as possible, little coring was done in the sedimentary
sequence. It may generally be assumed that the se-
quence at Site 347 is similar to Site 346, since both sites
lie adjacent to one another on the top of the Jan Mayen
Plateau.

The sedimentary sequence at Site 347 can be divided,
on the basis of the limited number and wide spacing of
cores, into two units. The age, depth, colors, significant
characteristics, and core numbers for each unit are
summarized in Table 5, and Figure 5.

Unit Descriptions

Unit 1

Unit 1 consists of yellowish-brown mud in its upper
part (Core 1, Section 1 and Core 1, Section 2), and tran-
sitional nannofossil ooze in its lower part (Core 1, Sec-
tion 3 and Sample 1, CC). It was cored from the ocean
floor to a depth of 6.5 meters. The sediments are soft to
incoherent, drilling deformation is pervasive, and much
of the sequence is soupy and intensely deformed. No
sedimentary structures or stratification were noted, ex-
cept for a concentration of sand and pebbles in Sample
I-1, 100 cm. Lithic clasts and biogenic debris are
generally scattered throughout the unit, but are also
locally concentrated at a few levels. Lithic clasts less
than 6 mm in diameter include brown siltstone and
various other lithologies. Biogenic debris includes
sponge spicules, foraminifera, lamellobrachs, and a
single thin gastropod shell thought to be of the order
Stenoglossa. The transitional nannofossil ooze includes
local concentrations of foraminiferal tests.
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TABLE 5
Lithologic Summary, Site 347
Depth (m)
and Core
Unit Numbers Age Significant Characteristics
1 0-6.5 Quaternary  Terrigenous mud in upper

(1) part and transitional nanno-
fossil ooze in lower part: soft
to incoherent soupy to in-
tense drilling deformation;
massive unstratified and
without sedimentary struc-
tures; abundant scattered
pebbles, foraminiferal tests,
and other biogenic debris;
transitional nannofossil ooze
contains 30%-50% nanno-
fossils

Note: No coring was done between 6.5 m and 121.0 m, and between
137.5 and 187.0 m

2 121.0-137.5; Eocene (?7)  Terrigenous mudstone and
187.0-190.0 sandy mudstone with minor
(2-3to 4) amounts of lithic-rich sand-

stone, claystone, and vol-
canic ash; lithified through-
out, no core deformation;
massive with no current-
formed sedimentary struc-
tures; extensively bioturba-
ted; almost no biogenic ma-
terial noted in smear slides

ACore numbers in parentheses.

Unit 2

Unit 2 consists primarily of rmassive terrigenous
mudstone and sandy mudstone, but includes subor-
dinate amounts of sandstone, claystone, and minor
amounts of volcanic ash. It is extensively bioturbated,
and contains scattered, generally well-rounded, fine
pebbles. The unit is lithified and generally undeformed
by drilling. No current-formed sedimentary structures
were recognized. The sandy mudstone contains pyrite
nodules in Sections 2-2, 3-1, and 3-3, and calcite
veinlets in Core 2, Section 2. Volcanic ash units from 1-
10 cm in thickness were noted in Samples 2-1, 117 cm;
3-3, 35 cm; 3-3, 101 c¢m; and 3-3, 145 cm.

Mudstone and sandy mudstone represent more than
90% of the thickness of the unit, which appears to be
almost wholly terrigenous, containing only trace
amounts of sponge spicules. A variable percentage of
lithic fragments that may include devitrified volcanic
glass, chert, indurated mudstone and claystone clasts,
and altered aphanitic volcanic clasts is present. Sample
4, CC contained 45% carbonate thought to be of
detrital origin, as well as schist and metaquartz frag-
ments. Larger pebbles in the mudstone/sandy mud-
stone were tentatively identified as siltstone, quartzite,
chert, and possibly pyrite, although the latter is more
probably authigenic in origin. Although extensively
and thoroughly bioturbated, the mudstone/sandy mud-
stone contained no identifiable trace fossils.

Poorly sorted terrigenous lithic-rich sandstone and
claystone are minor constituents of Unit 2 and are
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generally irregularly intermixed in the unit rather than
organized into discrete strata. A single claystone unit is
present in Sample 4-1, 105 cm; it is massive and occurs
as broken fragments; it may possibly represent the up-
per part of a turbidite unit of which the lower sandstone
is missing.

The volcanic ash units are fine grained and appear to
consist primarily of devitrified volcanic glass with
minor amounts of quartz, feldspar, mica, and zeolites.

Interpretations

As with adjacent Site 346 on the Jan Mayen Plateau,
the lack of sedimentary structures, stratification, and
cyclic sedimentation in the sedimentary sequence at Site
347 makes interpretation of depositional processed and
environments difficult. In addition, only four partly
filled cores within the 190 meters of sediments and
sedimentary rocks were recovered. The reader is
referred to the more inclusive descriptions of similar
sedimentary units and conclusions regarding the
probably similar sedimentary history contained in the
lithologic summary for adjacent Site 346.

Unit | appears to represent Quaternary sedimenta-
tion on top of the Jan Mayen Plateau. The muds may
represent glacial-marine ice-rafted sedimentation or
glacial-marine sediments reworked by current activity
or deposit-feeding organisms on top of the plateau. The
underlying transitional biogenic siliceous oozes of Unit
| may represent hemipelagic sedimentation between
episodes of glacial-marine sedimentation. The reasons
for the presence of the transitional biogenic calcareous
nannofossil ooze in the upper few meters of this site, as
opposed to its absence at Site 346, is not known.

Unit 2 consists of an apparently thick sequence of
massive mudstones and sandy mudstones that are very
comparable to similar strata in Unit 3 at Site 346. The
extensive bioturbation of Unit 3 may suggest a slow
sedimentation rate, and the possible presence of a tur-
bidite unit may indicate deposition in relatively deep
water. However, the source and direction of transport
of the sands and fine rounded lithic pebbles are not
known.

LITHOLOGY, SITE 349

The sedimentary sequence at Site 349 was penetrated
to a subbottom depth of 319.5 meters. Because of dis-
continuous coring, the thickness of sedimentary units
and boundaries between sedimentary units are poorly
known and can only be approximated.

The sedimentary sequence can conveniently be divid-
ed into three stratigraphic units. The depth, core
numbers, age, color, and significant characteristics of
each unit are summarized in Table 6 and Figure 6.

Unit Descriptions

Unit 1 (Pleistocene, 0-59.3 m)

Unit 1 consists of massive, intensely deformed, soft,
locally mottled sandy mud and mud with scattered in-
clusions of volcanic ash that do not form distinctive
layers. It is primarily yellowish-brown, but includes
olive-gray and dark gray colors. Quartz, feldspar, clay
minerals, glauconite, and volcanic glass comprise most
of the unit; minor amounts of other detrital minerals
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Figure 5. Lithologic summary and seismic profile, Sites 346, 347.
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SITES 346, 347, AND 349

TABLE 6 clude shades of green and gray. It is intensely to
Lithologic Summary, Site 349 moderately deformed, and soft to firm throughout.
5 Locally it is intensely mottled. Ash-rich units are pres-
epth (m) :
atil- Cove ent only in the lower part of Core 2.
Unit Numbers Age Characteristics The sediments consist mostly of clay minerals and
quartz, but include locally large amounts of mica,
1 0.0-59.3 Pleistocene M?SSWB mud and sanc_ly mud volcanic glaSS. palagoni[e’ glauconite‘ and sponge
(]H't"“‘ 24, with scattered volcamic ash; spicules. Minor amounts of other detrital minerals,
00 cm) intensely deformed; soft; s : % : :
Wik locally miottleds locally daiis zeolites, authigenic carbonate, diatoms, and radio-
59.3m conite-sich larians are also present.
2 59.3-119.6  Pleistocene- Massive mud with abundant

(24,100 to  Late volcanic ash in the upper Unit 3 (Upper Eocene to lower Oligocene, minimum thickness

5",1’ 130 em) Eocene part and glauconite in the 199.9 m)

thickness- upper and lower part; in-

60.3 m tensely to moderately de- Unit 3 consists of intermixed mudstone and sandy
formed; soft to firm; locally mudstone, abundant conglomerate, breccia, and sand-
mottled stone. Graded sequences are present in the lower two-

3 119.6-319.5  Late Sandy mudstone and mud- thirds of the unit. The unit is indurated almost through-

(54,130to  Eocene- stone with conglomerate, out and undeformed except for minor amounts of drill-

tllfiﬁiis? g‘é}g‘;cem E;ﬁ‘;‘f‘;;da:‘rif:‘;“i;té’iiﬂcr' ing breccia. Bioturbation is locally common, as are

199.9 m formed: locally bloturbated: pyrite nodules and calcareous layers.
pyrite nodules and calcareous The mudstone/sandy mudstone is composed of
zones abundant; graded beds quartz and clay minerals with smaller and variable
common; almost wholly ter- amounts of mica, feldspar, authigenic carbonate, lithic
rfg‘t’]"‘““s? locally zeolite fragments, and minor amounts of heavy minerals,
i opaque minerals, micronodules, zeolite minerals,

glauconite, and volcanic glass.
and foraminifera, calcareous nannofossils, sponge The conglomerate and breccia contain abundant
spicules, and radiolarians are also present. clasts of sedimentary rocks, primarily mudstone, sandy

mudstone, claystone, and sandstone; harder clasts of

Unit 2 (Pleistocene to late Eocene; thickness 66.9 m) volcanic(?) rocks, limestone(?), chert, and quartz are

Unit 2 consists primarily of massive mud with also present. The clasts are angular to round and as
significant amounts of volcanic ash in the upper part long as 8 cm. Both graded and ungraded con-
and glauconite in the upper and lower parts. Colors in- glomerate/breccia zones are present.
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Figure 6. Lithologic summary and seismic profile, Site 349.
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Interpretation

Unit 1 presumably represents glacial-marine sedi-
mentation during the late Cenozoic, but may include
postglacial Holocene sediments. The boundary between
Units | and 2 is not certain, but appears to lie within
Core 2, where the upper part of the core consists of
yellowish-brown sandy mud and mud similar to the
sequence in Core 1. The transition downward to Unit 2
is marked by the presence of abundant volcanic ash, the
first appearance of significant amounts of glauconite,
color change from yellowish-brown to greenish-gray,
relatively abundant sponge spicules, changing amounts
and types of biogenic constituents, and sharp changes
in cohesiveness and other physical properties. The
boundary appears to be adjacent to an unconformity
separating Pleistocene and Oligocene sediments.

The processes responsible for the deposition of the
muds and sandy muds of Unit 2 are not clear, inasmuch
as sedimentary structures and other features indicative
of sedimentary processes are lacking; the lack of sorting
and current-formed structures probably indicates the
absence of strong current activity. Presumably,
hemipelagic sedimentation and reworking, as well as
erosion of older strata may have supplied most of the
detritus. The depth of deposition cannot be determined
from sedimentary features.

The boundary between Units 2 and 3 is marked by a
basal conglomerate that separates older lithified strata
from younger unconsolidated sediments. There is no in-
dication of subaerial weathering or erosion.

Unit 3 represents a complex sedimentary facies, in-
cluding pebbly mudstones, sandstones, turbidites, and
hemipelagic sediments. Unfortunately, because of large
gaps in coring and the undetermined base of this unit,
the history of sedimentation that it represents cannot be
adequately reconstructed.

PHYSICAL PROPERTIES, SITES 346 AND 347

Figure 7 shows uncorrected GRAPE (bulk) density,
sonic velocity, and acoustic impedance at Site 346 with
depth. The section is differentiated into two distinct
units: (1) a lower high density sediment possessing high
(>2.0 km/sec) sonic velocity, and (2) an upper unit
with low bulk density and low sonic velocity. The
abrupt change in acoustic impedance at Core 14, Sec-
tion 2 indicates the lower unit is a strong reflector of
sound, and would be expected to be visible on seismic
profile records. Within the upper unit, Cores 5 and 6
show a sonic velocity variation that is not matched by
the other parameters. However, as only core averages
are shown in the figure, fine-scale variation is re-
moved, and only generalizations concerning the sedi-
ments can be made.

Accordingly, Figure 8 is a plot of bulk density for
each core section in the upper unit. Although a greater
scatter of points results, five separate subunits can be
seen (Table 7).

At Site 347 only four cores were taken, hence, no
continuity of physical property data exists. As the
emphasis was placed on the nature of the basement and
not the overlying sediments, only a few physical proper-
ty measurements were made, sufficient to determine the
general character of the sediments.

SITES 346, 347, AND 349

The data in Table 8 are core averages for Site 347. No
water content measurements were made.

Physical Properties Summary

The gross stratigraphy of Site 346 shows a two-part
division, based upon average wet density and velocity
values for each core. The Miocene(?) unit is clearly
shown to have high compressive strength, high density
and velocity, and high acoustic impedance. It is a
significant reflector at 132 meters and should be clearly
visible on seismic profiles records.

PHYSICAL PROPERTIES, SITE 349

Physical properties (sonic velocity, GRAPE [wet]
density) outline the general stratigraphy (Figure 9) con-
sisting of two distinct units.

The sediments are clearly differentiated by the abrupt
change in sonic velocity, beginning in the sediments
below the conglomerate in Core 5, Section 6, and con-
tinuing at a high velocity to the base of the hole. Within
the late Eocene some extreme values are noted,
probably related to lithologic variability. Sonic velocity
above the unconformity is consistent at about 1.57
km/sec, a speed normally found in the Quaternary and
late Tertiary sediments.

Table 9 lists average physical properties for the two
units.

GEOCHEMISTRY

Inorganic Geochemistry

Interstitial water analyses were performed only on
sediments from Sites 346 and 349. The data are found
in Tables 10 and 11.

Organic Geochemistry

Shipboard Analysis of Dissolved Gas
in Tertiary Cores from Sites 346, 347, and 349

The presite survey suggested the possibility that Site
346 might penetrate an angular unconformity into
possibly pre-Tertiary sediments. Consequently, the hole
was monitored closely for the presence of gas and
hydrocarbons. A 26-cc gas sample was recovered from
Section 346-3-1, and a 30-cc sample from Section 346-3-
2, but analysis indicated both consisted only of air. No
occurrences of hydrocarbons were encountered at Sites
346, 347, and 349.

BIOSTRATIGRAPHY, SITE 346

Biostratigraphic Summary

**Glacial” sediments (Pliocene to Pleistocene) were
recovered in Cores 1 to 3 (0-25.5 m) characterized by
left-coiled Globigerina pachyderma, few nannofossils,
and some cold water radiolarians. Ice-rafted material
and reworked nannoplankton and pollen are less abun-
dant compared with *“‘glacial” sediments of previous
sites. This may indicate that this site was often under
permanent ice cover with low organic production, and
receiving little ice-rafted material.

Siliceous microfossils of Cores 4 to 11 (25.5-101.5 m)
are generally rare and poorly preserved. In Core 5, Sec-
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Figure 7. Density, velocity, impedance, Site 346.
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Figure 8, Density profile — Cores 1-14, Site 346.

tion 1, a diatom assemblage of Pliocene age was found.
They indicate for Core 5, Section 3 to Core 11 a middle
Miocene age. This indicates a hiatus including at least
the upper Miocene. The sequence is abundant in
sponge spicules which can be interpreted as being an in-
dication for displaced sediments from shallow water,
but in this case it seems more likely to be a dissolution
effect.

In Core 12 only sponge spicules were found which do
not allow a determination of age. For Core 13 (111-
120.5 m) a few corroded foraminifera suggest an
Oligocene age, which is supported by dinoflagellates.
From Core 14 down through Core 20 (120.5-187 m)
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only dinoflagellates and foraminifera are present, large-
ly siliceous tests, giving an Eocene age.

Foraminifera

“Glacial,” Pleistocene, Core 1 through Sample 4-5, 125 cm

The upper cores are characterized by the abundance
of sinistral Neogloboquadrina pachyderma. During
reconnaissance examination of more than 50 samples,

only three specimens of other planktonic foraminiferal
species were seen; as a whole the fauna is cooler than at

TABLE 7

Sediment Units (Site 346) Based on Physical Properties

Unit 1

Subunit 1 —

Subunit 2 —

Subunit 3 —

Subunit 4 —

Subunit § —

Extending from the surface to Core 5, Section 3
Avg. density — 1.605 g/cc

Avg. water content — 35.07%

Avg. velocity — 1.565 km/sec

Extending from Core 5, Section 3 to Core 8, Section 2
Avg. density — 1.447 gfcc

Avg. water content — 43.83%

Avg. velocity — 1.533 km/sec

Extending from Core 8, Section 2 to Core 9, Section 6
Avg. density — 1.580 g/cc

Avg. water content — 36.74%

Avg. velocity — 1.565 km/sec

Extending from Core 9, Section 6 to Core 13, Section 4
Avg. density — 1.479 g/cc

Avg. water content — 38.77%

Avg. velocity — 1.564 km/sec

Extending from Core 13, Section 4 to Core 14, Section 2
Avg, density — 1.597 g/cc

Avg. water content — 31.75%

Avg. velocity — 1.588 km/sec




SITES 346, 347, AND 349

TABLE 8
Representative Density, Porosity, Velocity, and Impedance Values, Site 347

Depth Correlation with

Core (m) plgfece) n(%) e(kmfsec) pc Site 346
1 0-4.5 1.540 72.79 1.934 2.98 Quaternary

2 121-128 2.054 39.08 2.707 5.56 Unit 2 —
late Eocene

3 128-137.5  2.002 42.49 3.082 6.17 Unit 2 —
late Eocene

4 187-190 1.951 45.82 - - Unit 2 —

late Eocene

the more eastern sites. Except for the lowest part prac-
tically all samples are fossiliferous suggesting that there
were no extended periods with thick enough ice
coverage to prevent light penetration and pelagic life.
The benthonic fauna has the usual low diversity, but
may in general have some more and different species
than elsewhere which is probably due to its shallower
water depth. The most common species are: Islandiella
teretis, I. norcrossi, Melonis zaandamae, Bulimina
aculeata, and “Cibicides” sp.

Most washed residues contain basalt fragments and
other volcanic material and some spicules in addition to
the ice-rafted quartz, rock-fragments, and Cretaceous
Inoceramus prisms. A specimen of the Late Cretaceous
Globigerinelloides messinae was found in Sample 4-2,
113-115 cm.

The base of the ““glacial™ interval lies in Core 4, Sec-
tion 5 but is not immediately apparent because the sec-
tion is barren and somewhat disturbed and mixed. The
lowest sample with N. pachyderma is 4-5, 18-20 cm.
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Figure 9. Velocity, density, impedance, Site 349,
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SITES 346, 347, AND 349

TABLE 9
Average GRAPE Density, Velocity,
Impedance of Sediment Units, Site 349

GRAPE Sonic
Density  Velocity
Unit  p(gfce) (km/fsec) Impedance
1 x  1.617 1.570 2.56
s 0117 0.015 0.16
2 x 1.815 2.055 3.72
0.067 0.192 0.29

Below it the relative amount of volcanic material is high
and several samples have a large number of yellowish
rusty grains (locally derived from Tertiary sediment?).
From 4-5, 114-116 cm down, the heterogeneous residue
contains, in addition, glauconite and coated grains, and
undisintegrated fragments of a “‘rusty crust” become
common, representing upward mixing of a
“hardground” that has its top in Section 5 at 125 cm.

Mio-Pliocene, Sample 4-5, 125 cm through Core 5, Section 3

Washed residues from this interval are barren of
foraminifera and consist of glauconite with some
rounded quartz, sponge spicules, and radiolarians. The
lower boundary of this unit lies between Samples 5-3,
55-57 cm and 5-4, 50-52 cm.

Oligo-Miocene, Sample 5, CC through Core 13, Section 4

Residues of sediment from this interval consist of
sponge remains (spicules and skeleton fragments) and
rounded quartz grains and rock fragments with a vary-
ing amount of volcanic material (glass, ash, pumice). A
few samples have some fecal pellets and fish remains.
Pyrite is present (and often abundant) from Core 9,
Section 5 down. Sample 5, CC is the only one from this
sandy sponge reef that yielded foraminifera: a few
specimens of Spirosigmoilinella sp. and Spirolocammina

sp. The occurrence of Miocene diatoms in Core 11 and
Oligocene dinoflagellates in Core 12 suggests that the
Oligo-Miocene boundary can be drawn between these
cores at 100 meters.

Oligocene, Samples 13, CC through 14-2, 125 cm

Sponge remains are not abundant or not present in
washed residues, whereas small fecal pellets are abun-
dant. Two samples yielded fragments or corroded tests
of calcareous foraminifera, two of which can be iden-
tified as the Oligocene Angulogerina gracilis. The others
are unidentifiable Lenticulina sp. and “Cibicides” sp.
The base of this unit lies between Samples 14-2, 124-126
cm and 14-2, 132-134 cm.

Eocene, Sample 14-2, 130 cm through Core 20

All washed residues consist of badly sorted, im-
mature sand (angular and rounded quartz, feldspar,
rock-fragments, bipyramidal quartz), and arenaceous
foraminifera. Prominent genera are Psammosphaera,
Rhabdammina, Bathysiphon, Tolypammina (Ammo-
lagena), and Cyclammina. A few calcareous specimens
of large “Cibicides” sp. and Lenticulina cultrata
probably were redeposited from shallower depths. The
occurrence of Spiroplectammina spectabilis in Samples
17, CC and 19, CC confirms the Eocene age of this unit
as suggested by dinoflagellate occurrence.

Contrary to the soft sediment immediately above,
this unit is well consolidated (difficult to sample), and
its top is a marked disconformity.

Nannoplankton

Nannofossils are present only in Core 1 and very few
in Core 2 (0-16 m) of Quaternary sediments. Core 1
belongs to the Emiliania huxleyi Zone (NN 21), with
Emiliania huxleyi, Coccolithus pelagicus, Gephyrocapsa
ericsonii, and some specimens of Cyclococcolithus lep-
toporous. Only few reworked species of the Cretaceous

TABLE 10
Summary of Shipboard Geochemical Data, Site 346

Sample Subdepth Alkalinity  Salinity Cat+ Mg++
(Interval in cm) (m) pH (meq/kg) Clas) (mmoles/d)  (mmoles/{)
Surface Seawater - 8.15 2.37 35.2 10.27 52.10
14, 144-150 6.0 7.44 3.05 34.6 11.28 52.18
4-4, 144-150 31.5 8.32 3.94 35.2 13.07 48.87
6-4, 144-150 50.5 7.47 3.54 35.2 13.29 47.71
9-5, 144-150 80.5 7.27 3.45 35.2 14.40 47.32
12-3, 144-150 106.0 7.74 3.58 35.2 14.65 40.06
154, 141-150 136.0 7.95 2.00 35.2 15.16 44.62
17-1, 144-150 150.5 - 1.88 35.2 16.52 39.37

TABLE 11
Summary of Shipboard Geochemical Data, Site 349

Sample Subdepth Alkalinity  Salinity Cat+ Mg+
(Interval in cm) (m) pH (meq/kg) Cl.e)  (mmoles/®) (mmoles/Q)
Surface Seawater - 8.11 2.31 34.6 10.23 52.50
1-3, 144-150 4.5 7.43 3.19 34.9 11.24 51.06
2-5, 144-150 61.0 7.91 342 34.6 13.21 45,27
5-4, 144-150 116.5 7.75 291 344 12,79 47.85
10-5, 140-150 194.0 7.82 1.32 34.1 14.21 33.87
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and Eocene were found. All other cores are barren of
nannoplankton. Only in Sample 4-2, 37-38 c¢m (25.5-35
m) were a few specimens of Cyclococcolithus lep-
toporous, Coccolithus pelagicus, and Helicosphaera
carteri observed.

Diatoms (H.-J.S.)

Diatom assemblages were found from Core 5
through Core 11 with variable abundances and preser-
vation. Commonly, assemblages are poorly preserved.
Therefore the biostratigraphic zonation described
below is tentative and is based on using the youngest in-
dex species being found in a stratum and interpreting
other index species present as being reworked. This
assumption is evidenced by the simultaneous enrich-
ment of marine benthonic displaced species (Arach-
noidiscus, Hyalodiscus, Grammatophora, and Cocco-
neis). The almost constant presence of sponge spicules
in small numbers can be also interpreted as being an in-
dication for displacement of shallow material, and/or
by the dissolution effect. The latter leads to badly
preserved assemblages and enriches skeletons, which
are heavily silicified. A sudden increase in individuals
of the genus Goniothecium (odontella/decoratum) in
Sample 9-5, 40 cm and deeper is interpreted as a change
in facies from shallower to deeper.

As mentioned above, the biostratigraphic zonation is
tentative and is based for Sample 5-1, 60 cm on the oc-
currence of Thalassiosira nidulus and abundant Rhizo-
solenia barboi, which place Samples 5-1, 30 cm to 5-1,
60 c¢cm into the Thalassiosira kryophila and/or into the
Rhizosolenia barboi zones (age: 1.8 to approximately 3.5
m.y.). The interval between Samples 6-2, 30 cm to 12-1,
105 cm is characterized by abundant Goniothecium
tenue and under the assumption that individuals of this
species in Samples 10-3, 20 cm; 11-2, 25 cm; and 11-4,
40 cm do differ in shape and structure from previously
known samples by being heavily silicified and some be-
ing structured, they were not put into the range of
Goniothecium tenue, and thus the following subdivision
was possible: interval between Samples 5-3, 95 cm to 8-
2, 30 cm is of middle Miocene age; interval between
Samples 9-5, 40 cm to 11-4, 40 cm can be placed into
the Coscinodiscus plicatus Zone; and Samples 11-4, 40
cm into the early Miocene with reworked early early
Miocene and late Oligocene species ( Trinacria excavata,
Pseudotriceratium cheneveri, Cymatosira spp.).

Radiolarians

Three units can be recognized.

Unit 1 (Cores 1 through 3) is rich in ice-rafted
material having rare and poorly to moderately pre-
served radiolarians such as Pseudodyctophimus
gracilipes, Amphimelissa setosa, and Cycladophora
davisiana, which are typical for the modern Norwegian
Sea fauna.

Unit 2 (Cores 4 through 11) is not well defined at the
base, as radiolarians in Core 8 through 11 are very
poorly preserved. Compared with Site 338, Cores 4
through 7 can be referred to the lowermost part of the
Actinomma holtedahli Zone, giving an age of upper ear-
ly Miocene to lower middle Miocene.
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Unit 3 (Cores 12 through 20) is characterized by be-
ing barren in siliceous microfossils.

Silicoflagellates

Silicoflagellates are rare from Sample 4-5, 40-41 cm
to Sample 11-4, 75-76 cm (33.5-98 m); below only
sponge spicules and archaecomonads were found.

Few silicoflagellates were observed from Sample 4-5,
40-41 cm to Sample 5-2, 131-132 cm. They become
more common from Sample 5-3, 50-51 cm to Sample 6-
2, 85-86 cm. Below, a decrease in abundancy down to
Sample 12, CC is noted. The assemblage from Sample
5-3, 50-51 cm consists of Corbisema triacantha,
Distephanus crux, Mesocena apiculata, Cannopilus
hemisphaericus, Dictyocha fibula, and Distephanus
speculum indicating a middle Miocene age (Dictyocha
triacantha Zone). Archaecomonads are generally abun-
dant in all samples. Below Sample 12, CC sediments are
barren of silicoflagellates.

Palynology (S.B.M.)

Dinocysts

Good diagnostic assemblages were obtained only
from Core 6, Section 4 and Core 5, Section 3. Both
compare well with Zone II of Site 338 and may be
assigned to Subzone Ila (5-3 fairly confidently, 6-4 with
some reservation). Core 7, Section 3 gave a somewhat
poorer Zone II assemblage. In samples from a few
other cores, scattered specimens of fairly diagnostic
species allow comparison with Site 338. Thus, Core 12,
Section 1 and Core 12, Section 3 produced a few
specimens of Leptodinium sp. 11, cf. Plathycystidia sp. 1,
and Operculodinium cf. centrocarpum suggesting Zone
I11. In Core 15, Section 3 and Core 16, Section 1 which
contain predominantly reworked material, Deflandrea
phosphoritica and Areosphaeridium arcuatum appear in-
digenous, and Zone IV or V is therefore suggested for
this part (Figure 10).

Debris, Reworked Material

Preparations from all cores have a prominent
terrestrial plant debris component, dominating in most
cases. Distinct changes in debris composition are
observed between Core 14, Section 3, and Core 14, Sec-
tion 2, and between Core 9, Section 2 and Core 8, Sec-
tion 5. Below Core 14, Section 2, reworked material
appears corroded and moderately altered, including
pollen of fairly young age (early Tertiary: Tiliae-
pollenites, triporate). The interval 14-2 to 9-2 has a
varied debris composition, rich in well-preserved cuticle
fragments, although thermal alteration appears to be
slight to moderate. Presence of the cysts Odontochitina
operculata and Gonyaulacysta orthoceras suggests a
Cretaceous age for reworked material. Most of the
pollen and spores are consistent with this age, but some
reworked early Tertiary pollen are also present.

From Core 8, Section 5 upwards, the debris tend to
be dominated by carbonized tracheidal matter. Oc-
casional reworked cysts of Cretaceous as well as early
Tertiary age are present.
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Figure 10. Relative palynomorph abundance and
palynodebris composition, Site 346.— dino-
cysts,——pollen + spores (excl. saccates), . . .
Saccate pollen; terrestrial plant debris: mixed
cuticular and tracheidal, a altered (dark color),
A unaltered, sorted, tracheidal mainly @ car-
bonized (opaque), o noncarbonized,—no recog-
nizable debris, ( ) debris present but not domi-
nating in prep. residue; symbol only: debris
dominating.

BIOSTRATIGRAPHY, SITE 347

Biostratigraphic Summary

Sediments recovered in this hole are barren of
siliceous microfossils, only in Sample 1, CC a well-
preserved radiolarian assemblage is present represent-
ing probably an interglacial. In Core 1, planktonic
foraminifera (only Globigerina pachyderma), arena-
ceous foraminifera and deep water benthonic species
are present. Nannoplankton is restricted to some nan-
nofossil ooze layers. Reworked Cretaceous and Paleo-
gene species are only rare in this Quaternary sequence.

In Cores 2 through 4 (121-190 m) arenaceous
foraminifera, few nannofossils, and dinoflagellates are
present indicating a late Eocene to probable middle
Eocene age.

Foraminifera

“Glacial,” Pleistocene, Core 1

Sinistrally coiling Neogloboquadrina pachyderma is
abundant in all samples of this core. Only very few
Globigerina bulloides and G. quinqueloba were observed.
The benthos is dominated by Islandiella teretis and
Melonis zaandamae, but the assemblage in most
samples also has common Pullenia bulloides, Eponides
umbonatus, Islandiella islandica, *Cibicides’ spp., and
rare Lagena spp., Fissurina sp., Angulogerina sp.,
Astrononion gallowayi, and Rupertia stabilis. However,
the most distinctive character of the fauna of this core is
the common presence in the coarse fractions of
arenaceous benthonic foraminifera: Psammosphaera,
Recurvoides, Hyperammina, Reophax, and other coarse-
grain walled forms.
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There is relatively less ice-rafted material than at
other sites, most residues consisting of more than 50%
foraminiferal tests. Sponge spicules and volcanic glass
are common. The effect of carbonate dissolution in-
creases noticeably downward in the core.

Eocene, Cores 2 through 4

As is the case for samples below the unconformity at
Site 346, washed residues of Cores 2 through 4 consist
of immature sand with an arenaceous benthonic
foraminiferal fauna: Cyclammina (up to 3.5 mm in
diameter), Psammosphaera and Rhabdammina, with
further Bathysiphon, Recurvoides, Reophax, Ammo-
discus, Textularia, Gaudryina, and the Eocene marker
Spiroplactammina spectabilis. A few large calcareous
tests are present in Cores 2 and 3: Lenticulina decorata,
Lenticulina cultrata, and Nodosaria latejugata which
suggest a late Eocene age (cf: NW Germany,
Bettenstaedt et al., 1962).

The fauna near the base of the Eocene at Site 346
seems to compare with the top of 347; more detailed
quantitative analysis is needed to check this correlation.

Nannoplankton

Nannofossils were found only in Core 1 to Core 2 (0-
128 m); below sediments are barren of nannoplankton.
Coccolithus pelagicus becomes very frequent, and is the
only species in thin nannofossil ooze layers. Emiliania
huxleyi and Gephyrocapsa ericsonii are present in Core
1, Section 2. Cyclococcolithus leptoporous was observed
sporadically. The amount of reworked Cretaceous and
Eocene species is very low.

In Core 2, Section 2 and Core 3, few specimens of
Reticulofenestra cf. umbilica, Zygolithus dubius, and
Discolithina sp. were found indicating a middle to lower
late Eocene age (121-137.5 m).

Diatoms (H.-J.S.)
All samples studied were barren in diatoms.

Radiolarians

This site can be regarded as being barren of
radiolarians and other siliceous microfossils. Only in
Sample 1, CC was a relatively rich, well preserved,
modern radiolarian fauna obtained, dominated by
Amphimelissa setosa, Pseudodictyophimus gracilipes,
Cromyechinus borealis, and Spongotrochus glacialis.

Palynology (S.B.M.)

Dinocysts

Cysts are very rare throughout. Core 4, Section 2
contains an assemblage with Deflandrea phosphoritica,
Phthanoperidinium amoenum, and a few more of the
species occurring in the interval 10-2 to 6-2 of Site 349
(Zone IV-V), only preservation is not so good.

Debris, Reworked Material

Carbonized tracheidal and resinous matter dominate
preparations of Core 4, Section 2 and Core 3, Section 3,
a few badly corroded cuticle fragments are also present.
In the same preparations, all pollen and cysts appear to
have suffered slight to moderate thermal alteration. At



the present time, it cannot be decided whether this is in-
digenous material altered in situ, or if it is reworked.

In Core 2, Section 1, debris consists of tracheidal
matter altered to varying degrees, and corroded cuticle
fragments, particle size fairly small (<100um). The
pollen is thermally altered and appears reworked; cysts
are poorly preserved and undiagnostic. Core 1, Section
2 has again different debris, consisting of carbonized
tracheidal matter, some of it fairly large.

Unlike the situation in Holes 346 and 349, there is no
indication of any pre-Tertiary reworked material.

BIOSTRATIGRAPHY, SITE 349

Biostratigraphic Summary

Generally sediments of this hole are poor in micro-
fossils. Pleistocene sediments were recovered in Core 1
and in the upper part of Core 2 with few nannofossils,
Globigerina pachyderma, and few benthonic
foraminifera. Diatoms and radiolarians are present
only in Core 1. Sample 2, CC is rich in sponge spicules,
and some fragments of Bathysiphon sp. were found, in-
dicating a Miocene age.

Determination of middle Oligocene for Core 3 and
Core 4 (91.5-110.5 m) is based on dinoflagellates and
foraminifera which are comparable with those from
northwest Europe. The late Eocene age for Cores 5 to
13 (110.5-319.5 m) is based on nannofossils,
foraminifera, dinoflagellates, and a poor radiolarian
assemblage in Core 13.

Foraminifera

**Glacial,” Pleistocene, Cores 1 through 2, Section 3

This interval is characterized by left-coiling Neo-
globoquadrina pachyderma. This is the only planktonic
foraminiferal species found; it is abundant or common
in Core 1 and Core 2, Section | and common at the top
of Section 2 of Core 2. But the lower samples of this
section are barren as is the sample from Section 3 (2-3,
35-37 ¢cm). The barren lower levels are included in this
interval because of the abundance of ice-rafted
material: unsorted quartz, rock fragments (common
basalt), (few) Cretaceous /noceramus prisms, and (rare)
shallow water pelecypods.

In most of the 17 samples Islandiella teretis is the
predominant species of the benthonic fauna. Melonis
zaandamae and “'Cibicides’ wuellerstorfi also are com-
mon whereas in some samples Bulimina aculeata comes
second. This site differs from most others in the rather
common presence of Nodosariacea (Marginulopsis
linearis, Dentalina frobisherensis, D. pauperata) and of
arenaceous species of the genera Psammosphaera,
Tolypammina, and Rhabdammina. Other benthonic
species present are: Pullenia bulloides, Eponides um-
bonatus, Quinqueloculina sp., and (probably ice-rafted)
Elphidium sp. and Cibicides lobatulus.

Undiagnostic (Pliocene?), Core 2, Section 4 to Sample 2, CC

Washed residues of all samples (two from each
section) consist largely of glauconite (with a bit of
volcanic glass) and were barren of foraminifera. The
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samples have some sponge spicules, radiolarians, and
diatoms; spicules are abundant in 2, CC. One fragment
of Bathysiphon sp. was found in the core-catcher sam-
ple. Section 6 and the core-catcher sample in addition
have quartz and rock fragments which could have been
added by mixing during the coring but which may also
represent an earlier period of ice-rafting. Mixing seems
to be the more plausible explanation, although it could
be argued that such should not be restricted to the
lowermost barren part of the *‘glacial” section and
hence that N. pachyderma should have been present as
well.

Oligocene, Cores 3 through 5, Section 5

This interval is practically barren of foraminifera. Its
Oligocene age is based on a benthonic calcareous fauna
found in Samples 3, CC and 4-1, 95-97 cm: Angulo-
gerina gracilis, Turrilina alsatica, Sphaeroidina
bulloides, Eponides pygmeus, Cibicides sp., and Oolina
sp. (cf. Sites 336 and 338); “‘middle™ or “lower” Oligo-
cene of Batjes, 1958; Dinesen, 1959; Drooger, 1969;
Ulleberg, 1974. Samples 4, CC and 5-1, 30-32 cm have
very rare arenaceous tests of Eggerella sp., Bathysiphon
sp., and Spirosigmoilinella sp. Spicules are common;
Sample 3, CC has abundant pyritized spicules and
lumps of sponge skeleton of exceptional beauty.

The Oligocene washed residues are rather large and
consist of quartz sand with chert and other rock
fragments and some light gray ash or pumice. The sand
is as heterogeneous as the ice-rafted material but differs
in that many grains have a polished brilliance, in being
somewhat better sorted, in the absence of basalt and
Inoceramus, and in the rather common presence of
bipyramidal quartz grains. Pyrite is found in most
samples. The base of this unit lies between Samples 5-6,
120-122 cm and 5-6, 142-144 ¢cm and is marked by a
change in compaction that has been interpreted to
signify an unconformity.

Upper Eocene, Core 5, Section 6 through Core 13

The washed residues are much smaller below the
“unconformity’ than above it, but not richer in fossils.
Of 56 samples 27 are barren, 11 have one or a few cal-
careous specimens, and eight have an arenaceous
foraminiferal fauna. The best calcareous fauna was
recovered from Sample 10, CC: Cancris subconicus,
Alabamina wolterstorfi, Bulimina ovata, Guttulina
problema, Glandulina laevigata, Dentalina ewaldi,
Nodosaria minor, and Gyroidina sp. A quite different
assemblage is found in 11, CC: Globobulimina sp., Allo-
morphina sp., and Chilostomella tenuis, which resembles
the association from 6, CC with the same Globo-
bulimina sp. and Allomorphina sp. but with Uvigerina cf.
spinicostata. Sample 13, CC has Lagena isabella. Of the
very few calcareous fossils that were found outside the
core-catcher samples, most are indeterminable frag-
ments. An exception is Cancris subconicus in Sample 6-
6, 48-50 cm. Arenaceous species found are Spiro-
plectammina spectabilis (highest in 10-3, 25-27 cm),
Textularia sagittula, Cyclammina sp., Cribrostomoides
sp., Haplophragmoides sp., Psammosphaera sp., Toly-
pammina sp., and Rhabdammina sp. They can be rare to
common, but, unlike what we found at some other
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sites, they never occur in abundance. Some or all of
these assemblages seem to be displaced, originating
from different parts of the shelf or upper slope.
Redeposition is further suggested by the presence of
coaly and/or pyritized wood fragments, and in 10, CC
also by echinoid and bryozoan skeletal remains.
Altogether the fauna is quite typical for the northwest
European upper Eocene (Kaasschieter, 1961; Betten-
staedt et al., 1962; Drooger, 1969).

A further characteristic of this unit is the presence of
large pyritized and/or recrystallized diatoms (7Tri-
ceratium and a compressed Cerataulus-like form), they
were found as high as Sample 6-3, 40-42 cm, as low as
13-1, 108-110 ¢m, and are abundant in some samples of
Core 7.

The main constituents of the washed residues are
sand (as described for the Oligocene) and pyrite which
can vary in relative abundance to the extremes that
some samples have nothing but sand and others only
have pyrite. Some levels have corroded volcanic glass.

Nannoplankton

Sediments recovered at Site 349 are extremely poor in
nannoplankton. In Cores 1 and 2 (0-63 m) Coccolithus
pelagicus, Cyclococcolithus leptoporus, Helicosphaera
carteri, Gephyrocapsa ericsonii, and reworked species of
the Cretaceous and Eocene were found.

Cores 3 through 5 (91.5-120 m) are barren of nanno-
plankton. In Samples 5-6, 148-149 cm to 12-4, 84-85 cm
(110.5-272 m) an assemblage was observed indicating a
late Eocene age. Only few nannofossils are present in
some horizons of this interval, and they are slightly
etched. The assemblage consists of Isthmolithus recur-
vus, Reticulofenestra umbilica, Dictyococcites dictyodus,
Cyclococcolithus floridanus, Braarudosphaera bigelowi,
Cyclococcolithus luminis, and Cribrocentrum
reticulatum. Discoasters are missing in the Eocene se-
quence.

Diatoms (H.-J.S.)

The only sample with diatoms came from Sample 1-
1, 70-72 ¢cm and contained a well-preserved diatom
assemblage with sponge spicules and ash shards in rare
abundance. The occurrence of Thalassiosira kryophila,
T, oestrupii, T. gravida placed this sample into the
Thalassiosira oestrupii Partial Range Zone, and is 0-1.8
m.y. old. All other samples were barren in diatoms.

Radiolarians

Radiolarians were recovered from the top and bot-
tom of this hole, and three units can be identified.

Unit | (Core 1) has abundant radiolarians in a sam-
ple 10 cm below mudline, but few are present in Sample
1, CC at a depth of 6 meters. The fauna assemblage
recovered is typical of that found in the Norwegian Sea
sediments today.

Unit 2 (Cores 2 through 12) is barren of radio-
larians. Sample 2, CC is rich in sponge spicules, but
they are for the most part fragmented and often strong-
ly corroded. The spicule morphotypes can be correlated
with the morphotype assemblage recovered from Sam-
ple 6, CC at Site 346, indicating an early-middle Mio-
cene age.
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Unit 3 (Core 13) is characterized by a low content of
siliceous microfossils. However, one radiolarian
species, Antarctissa sp., was found. The latter was also
found in the Calocyclas talwanii Zone at Site 338, in-
dicating a late Eocene age.

Palynology (S.B.M.)

Dinocysts

A workable cyst assemblage was recovered only from
Core 3, Section 2, above the unconformity. Other
samples were barren or with few cysts.

The Core 3, Section 2 sample contains a Zone III
assemblage identified by the following species:
Impletosphaeridium sp. 1, Hystrichokolpoma rigaudae,
Operculodinium cf. centrocarpum, Problematicum 111,
and Leptodinium sp. 1.

Samples from Core 6, Section 2 to Core 10, Section 2
have infrequent cysts indicative of Zone IV to V.
Deflandrea phosphoritica and Phthanoperidinium
amoenum are consistently present; other strati-
graphically significant species are cf. Gonyaulacysta
giuseppei and Homotryblium sp. 1. Cyclonephelium or-
dinatum and C. reticulosum are also present; at Site 338
they are present as rare species only in Zone VIIa, but
have been seen elsewhere in Zone IV-V assemblages.

Debris, Reworked Material

Terrestrial plant debris dominates all preparations.
In Core 13, Section 2 to Core 6, Section 2, it consists of
slightly altered cuticular and tracheidal matter. Pollen
and spores are slightly altered and of early Tertiary age
when diagnostic, In Core 13, Section 2, reworked cysts
(Ctenidodinium cf. elegantulum) of Lower Cretaceous
age are present.

In Core 3, Section 2 debris is different, containing
more carbonized tracheidal matter and having a more
thermally altered appearance. A few reworked cysts of
a mid- to Late Cretaceous age (Deflandrea spp.) are
present.

The glacial cores contain carbonized tracheidal
matter and very little else.

SUMMARY AND CONCLUSIONS—SITES 346
AND 347

Summary

“Glacial” sediments are present to a depth of about
25 meters at Site 346. They consist of terrigenous sandy
mud with minor amounts of terrigenous mud and clay.
Among the planktonic foraminifera, only the left-
coiling G. pachyderma was observed. Benthonic fauna
has a low diversity and deep water character, Radio-
larians and nannofossils are scarce.

Middle Miocene to Oligocene (?) sediments seem to
extend in a single unit from about 32 meters to about
120 meters. This unit consists of sandy mud and
biogenic siliceous oozes that are characterized by a very
high percentage of sponge spicules, especially in the
lower part of this unit. Coarse clastic material, in-
cluding pebbles, continues to be present in the
Miocene, and the possibility of ice rafting as a source of
debris cannot be ruled out. Radiolaria, silicoflagellates,



and some siliceous foraminifera are present in the top
part of this unit, that is, in the middle Miocene.
However, the lower part of this unit is, with the excep-
tion of sponge spicules, almost completely barren. The
age of Oligocene (?) for the lower part of the section
comes from a few corroded calcareous benthonic
foraminifera, supported by dinoflagellates.

There is an important unconformity at about 120
meters, below which there is a sedimentary unit of
Eocene age. This unit consists primarily of massive,
terrigenous sandy mudstone, and locally grades into
sandstone and mudstone. It was quite difficult to
penetrate this unit, and it took almost as long to core it
as it often takes to core basalt. Turbidite layers often
are present in the lower part of this unit. This unit is
barren except for arenaceous benthonic foraminifera
and a few badly preserved calcareous foraminifera. An
upper Eocene age is tentatively assigned to the fauna
from Hole 347.

A calculation was made from measured velocities on
core samples and compared with the travel time ob-
served on the reflection profiler record.

Average velocity for the samples from lithologic
Units 1 and 2, Cores 1-13, 0-121.8 m (Site 346) is 1.565
km/sec. Calculated travel time is 0.156 sec. This com-
pares well with observed travel time of about 0.16 sec
with the prominent unconformable reflector (Figure 2).

Conclusions and Discussion

A few points, which are included in this final discus-
sion, are noted below:

1) From faunal evidence, as well as from the
presence of trubidites, a deep water origin is suggested
for the basal Eocene unit. The sediments have been up-
lifted since their deposition.

2) If the Norway Basin stopped spreading about 30
m.y. ago, these sediments cannot have been deposited
on younger oceanic floor. They either lie on older
oceanic floor, or on continental basement (a complete
lack of magnetic anomalies favors a continental
basement). In either case, since younger ocean floor lies
between Jan Mayen Ridge and Greenland, older
sediments on Jan Mayen Ridge were deposited when it
was attached to Greenland.

3) The sands in the Miocene sediments are harder to
explain since new ocean lay between Jan Mayen Ridge
and Greenland. They could have been obtained by ero-
sion and redeposition of older sediments.

4) Many ash layers are present in the glacial
sediments, and the possibility exists that they may have
been derived from Jan Mayen Island.
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SUMMARY AND CONCLUSIONS—SITE 349

The situation at Site 349 is somewhat similar to that
at Sites 346 and 347. “Glacial” beds lie above
Oligocene beds which were first cored at 91 meters
below the sea bed. At Site 349, an unconformity at 120
meters is especially clear lithologically, since it is
marked by a basal conglomerate. As for measured
velocities on cores from Site 346, calculated travel time
of 0.16 sec agrees with measurements from the seismic
reflection profiler record (Figure 4). Below the uncon-
formity lie early Oligocene or late Eocene beds; how-
ever, stratigraphically, they lie higher than the sedi-
ments at Sites 346 and 347. For instance, Spectabilis,
which is found below 150 meters at Site 346, is found
below 300 meters at Site 349. More work is necessary to
establish whether the entire section at Site 349 lies
above the section at Site 346, or whether there is an
overlap, with a possible facies change between the two
sites. The sediments are generally quite similar in
lithology at the two sites.

The cores from Site 349 confirm the picture of the
Jan Mayen Ridge as a feature with horizontal beds of
late middle Oligocene age or younger, lying over an un-
conformity. Below this unconformity early Oligocene
and older beds exist, dipping to the east.

Data from the youngest beds above the unconformi-
ty agree well with the date for the shift of the spreading
axis from Norway Basin. The new spreading axis
separated- Jan Mayen Ridge from Greenland, thereby
removing it from the immediate vicinity of a ter-
rigenous sediment source.
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- q ation, soft. - Drilling deformation soupy to moderats,
0.5 - i 05: = e soft throughout. Locaily mottled [2-3).
= MAJOR.LITHOLOGK | o
-1 | MAJOR LITHOLDGY
K SANDY MUDS AND MUDS (Smears 4-120, CC) Bl = =4 10TR 5pd T
.0 ) 155 Sand  15-20% Quartz Lo b B L o 10¥R 472 MUD {Smears 3-320, cc)
volip 10-40% 5ilt 5-10% Fq'l:lspar ] : | 10-15% Sand 15-22% Quartz
45-75% Clay i Ilg; :ll.'d < i | 30-40% 51t B-10% Feldspar
4 10VR 472 - 108 eavy minerals 50-55% Clay 3-10% Mica _
" ;;-4';: E]” ain::rais | 10YR 4/2 2-15% Heavy minerals
= 1% Foraminifera . 5 5- 7% Opaques
B[R/ RS g‘ ';’f a:::;e :.?:.:ﬂ;?;’ kel | RS/ 53-5?: E!ay minerals
-~ 73 e min % lauconite
2 10VR 574 g‘- ?E :u;.rji%jng 501[?] | TR% Hannofossils
= 1% Radio ns 2- 3% Sponge spiculs
(Heavy minerais including epidote, rutile, ! TR- 1% 3?=:ﬂ25 s
horablende. ) 3 |
& )
Carbon-Carbanate (DSOP '3 I E‘;’.’B‘:u?;]c;r'b%i?ﬁﬁ%mup
= 10YR 4/2  3-65 (1.1, 0.1, 8 %) | ’ o
o} Grain Size (DSOP)
- B ==
o E 5’—;"“‘:0’;3"’(3"}';53’5 ] = 8(B | 3-40 (10.1, 35.8. 54.0)
HE  E/GRm i 1-3 Thatlm] (0,18, 1.18) K-Ray (PP
= =t 3-39 {Bu 3-59 (<2
4l we Grain Size (DSOP) " A Tuar. 76 Wica
=k 3-58 (19.2, 4.2, 36.56) gleln ' P Plag. 208 Kaol.
= s i 120 TR: Micas 125 Chlo,
£ : TRE K/C 40T ML (50 Mont.
& ORG. GEOCHEM 3:‘?0 r'{i" IR% cale. (50X Mont-]
1 Micas
125 Kaol.
125 Chlo,
323 MEL (60% Mont.)
Bla - e s P Cele
| HS BlGB|B =
108 s
L 5/4
’ e
L9 ATCHER| Hics 2 SaY 43
" b Explanatory notes in Chapter |
N
BTl N5
£
T0YR 4/2
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CORE 3 CORED INTERVAL: 16.0-25.6m SITE 3496 HOLE ORE 4 CORED INTERVAL: 25.5-35.0m
vlele FOSSIL slal.
=l s i CHARACTER | o = (1
wlz |8 < o = H w| g = O &« HE B
Glg g ol= = =| = |LITHOLOGY 212 - LITHOLOGIC DESCRIPTION elg g | =] = [LITHOLOGY 2|2|% LITHOLOGIC DESCRIPTION
< s ; < < | oW w K <| o a3 - 2 o< o - 2Els
miolz|2|g|Z|n| = al=]2 § HEF AR g|=|¢
EHEHE A b - HEHE HE
al= = = || al&a ; - @ lw|S
1]
Colors: light olive gray (5Y 5/2, 5Y 6/1), Colors: olive gray (5Y 4/1), dark gray (N3},
R4 olive gray (5Y &/1), medium dark gray (H4), -1 dark greenish gray (56Y 4/1), medium dark
5Y 5/2 medium gray (NS}, dark gray [N3). Drilling . gray (N4), medium qray (N5), grayish blue
deformation soupy to none. Soft throughout. B green (586 3/2), 1ight olive gray (5Y 5/2],
Lecally mottled and variegated. 05— Vot grayish brown (5YR 3/2). Deformation mod-
Bl el elrRip Ha f - erate to intense, soft to stiff,
i MAJOR LITHOLOGY 8
BEn 2T - HAJOR LITHOLDGY
B/ SANDY MUDS AHD MUD {Smears 2-120, 8-120, CC) i
5-18% Sand 10-207 Quartz MUD (Smear 2-90)
17-30% 511t 5-10% Feldspar 5Y 4N 15% Sand 155 Quartz
65-75% Clay 5-10% Mica - 30-40% 340t 10% Feldspar
N5 §-157 Heavy minerals 3 45-55% Clay 31 Mica
5Y 6/1 0-TR% Velcanic glass ® [R/AF/m 5Y 4/1 71 Heavy minerals
TR- 1% Glauconite .;‘.E Eﬁﬂ\;es i )
45-65% Clay minerals = 5 (Chert
BB R/E N 2- 51 Spnige spicules 5Y 471 1% Glauconite
TR- 1% Radfolarians TRT Authigenic carbonate
0-TRT Diatoms kel B 50 551 Clay minerals
1201 N3 21 Foraminifera
Ll Carbon-Carbonate {0SDP 5Y 4/1 (Heavy minerals including epidote.)
ElE 5-30 (0.7, 0.4, 2
28 HINOR LITHOLDGIES
wlE Grain Size {DSDP) =
e E 5-49 (11.0, 51.6, 37.4) - Bl B|Fim a) VULE.E?IC ASH-RICH SANODY MUD (Smears 5-110,
& =
|2 X-Ray (PP sl 40% Sand 5-11% Quartz
L =39 [Bulk 5-39 (<2u S|= 20% Silt ?- 61 Feldspar
=l & Quar., 37T Mica = an% Clav 0-TRI Mica
=1 5Y 471 P Plag. 95 Kaol. e i 1- 31 Heavy minerals
=12 TRL Micas 95 Chlo, 2 20-25% Volcanic glass
L TRE K/C 50% MXL (50% Mant.) 5 0-10% Palagonite
0- 5% Glauconite
N3 0- 5T Opaques
[} 0-TRY Foraminifera
- - 0- 3% Diatoms
/7 UL 1- 21 Radiolarians
8| 8lrp 5GY 4/1 I- 5% Sponge spicules
N3 b) ALTERED VOLCANIC ASH (Smear 5-126)
80% Sand S5 Quartz
20% SiTt 5% Feldspar
2% Heavy minerals
It B4% Altered ash (Palagonite)
= = TRI Lithics
LE] 1% Glauconite
Bl 8 |F/m 3 TRT Nannofossils
31 Spenge spicules
5Y 411 —
6l e 56 32 Garbon-Carbonste (0507)
" ol YR 3-30 (0.5, 0,3, 1)
126 sBG 3/2 Carbon-Carbonate (PP
|- b/l B 4-3 (top) (0.34, 0.02)
c 4-3 (bottom) (0.28, 0.06]
R/ B |F/m B 5GY 4/1
N3 I SYR 4/4 Grain Size (DSOP
B | B|R/p 3-50 (9.8, 47.7, 42.5)
x-Ray (PP}
3-4 k) 3-40 (<24)
20| Quar. 9% Micas
P Plag. 8% Kaol.
TRY Micas 7% Chio.
B TRE K/C 51% ML (70% Mont.)
L/ cone cc S6Y 4/1 Explanatory notes in Chapter 1
ATCHER| -

6vE ANV ‘L€ “9pE SHLIS



(44

46 HOLE CORE § CORED INTERVAL: 15.0-44.5 n SITE 345 HFOOI.:S“ CORE & CORED Q:.TEI VAL: £4.5-54.0m
FOSSIL uTw ulglw
CHARACTER | g =z CHARACTER || HEF
w s HMEE w | o = HIH
o|3 |2 S = lLimnotoey |39 2 LITHOLOGIC DESCRIPTION 6|z ﬁ Jelx 2Elz 2 |uHotosy |5 ‘é = LITHOLOGIC DESCRIPTION
¢~§§E§ z|ul% %Eu ‘"‘*Eggé Ei ESE
2 -] " £ z -] >
3z]3)3 HEE L HEHE HEE
a = | —
- o Colors: dark gray (N3}, moderate olive brown 0
voIn (5Y 4/1), grayish brown {SYR 3/2), brownish Colors: grayish olive green (56Y 3/2)
10 black (5YR 2/1). black (N1}, medium gray (N5), 1 and dusky vellow green [SGY 5/2). Moderate
r o dark gresnish gray (56V 4/1), greenish aray = 01D to intense deformation, soft to fim LIII"EUTI*"
B/ T 13 (56Y 811}, arayish olive green (SGY 372), . out. Mottling Secs, 3, 4, and 5. Pumice(?)
e IR c greenish black (N2}, grayish blue green 0.5 fragments in Sec, Z.
i fm io [5BG 5/2). dusky yellow green (SGY 5/2), .
[B/8 | sy a1 olive qr?r {5Y 4/1). Soupy to no deformation, 1 . HAJOR LITHOLOGY
i i
TS DR LrAOLOY T sy 32 TRMISITONAL SILICEOUS MUD (Smears 2-90, 2-120,
1 119 TRANSTTIONAL § LICEOUS MLD/SANOY MU (Smears R/Q B [R/m I < :
Loz v pfan L
5-30% Sand TR- 1% Dpagues . =308 ek Mick
10 S¥R 271 20% 5ilt TR-10% Volcanic glass . J | 55-70% Clay  TR- 6% Meavy minerals
0] a1 N 50-70% Clay 47-61% Clay minerals t/g R ?3_555 51:{;::293125
an- ¥ 5~ 71 Glauconite 1 =ik
= 54 10-15% Quart: 0- 31 Diatoms L_ 1- 5% Glauconite
= 4 Sey-ALl 1- 5% feldspar 0- 2% Radiolarians M d shm |2 jl TR-. 1% DMatoms
o G 8 R 0- 51 Mica 10-200 Sponge spicules au 1- 3% Radiglarians
St 56 6/1 0-10% Heavy minerals — 1-10% SW"‘IE Spieules
= YR 2/1 MINOR LITHOLOGIES _‘I hao 3- 5% Feldsp
g|= 7o 8 [R/m 0 2T GLAJCONITIC SANDY MUD AND SAND {Smears 0-TR: Lithice (Chert)
= r hag 56T 372 1-119, 2-20, 2-54) 17
=i s 70-90% Sand 0-TRT Dpagues - ‘:_"‘.h.‘lmﬂl!'-E_Snﬁﬁpl
é‘ =] 6Y 52 2-10% Silt 8-201 Clay minerals w 1 3-59 (0.4, 0.3, 0
% 8-201 Clay 0= 2% Volcanic glass ] — ar
E At g Al BpE5/2 §3-70% Glauconite g 3 Sraia Size (D50
2 v 5-10% Ouartz 0-TR Zeolite = 3 350 + 25.0)
2 3 - 1- ?! Feldspar :a-lr Radiglarians wl 3 |
0- 1% Mica 5-10% Sponge spicules al= 1 B
SBS5/2  1- 31 Heavy minerals 8 s B ot 3 B : 354
b) TRANSITIONAL SILTCEOUS-RICH GLAUCONITE = . ‘ i" il
b SANDY MUD [Smears 1-70, 3-147) wise P R, 2 kol
N2, 5y 477 35601 Sand Q- 5% Volcanic glass = T:’ K‘“ 265 E;L {508 Hont. )
%l o 25% Silt 15-40% Clay minerals 1 ke o
EYR “” 15-40% Clay 30% Glauconite
- 2- 5% Diatoms ko 8| B[R .
5-15% Quartz 2% Radiglarians R
a 56Y 3/2 3-14% Feldspar 10-15% Sponge spicules 4 =]
TR- 11 Mica 1% Silicof lage]lates 7
Fral B IR/ TR- 2% Heavy min. 0- 1T Authigenic COy R/C
5aY 5/2 TR- 1% Opaques m
c) MUD (Smear CC) -
10% Sand 3% Mica 7
3 20% 5it 2% Heavy winerals R
i B A/aft i CORE L= 5 ool osey e 0% Clay 701 Clay minerals .
| e &.ATCH!RLV - . 2% Diatoms .
e 15% Quartz 31 Sponge spicules B8 Rim —
5% Feldspar -l
d) TRANSITIONAL SILICEOUS-RICH VOLCANIC ASH s| 3
(Smear 2-140) =
10t Sand 30% Volcanic glass =
308 Si1t 37% Clay minerals -]
60T Clay TRE Glauconite Ble =
102 Diatoms
10% Quartz TRE Radiolarians B|BRim B| cone ce|  s6Y 401
5% Feldspar 5% Sponge spicules ATCHE
3% Mica l
‘:—-—g—l"”""'a‘;"":"‘?" L Explanatory notes in Chapter |
Grain Sfze (DSDF)
2-90 [45.5, 35.3, 19.2)
K-Ray (PP
2-30 [Bulk 2 30
Uar.
A Plag. 931 HIL tsm Mont.)
TRE Micas 2% K
ThE KE
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346 HOLE CORE 7 CORED INTERVAL: 64.0-63.5 SITE 346 HOLE CORE & CORED INTERVAL: 63.5-73.0m
FOSSIL [=Tw FOSSIL (& ]w
CHARACTER 2| v z 5 ] CHARACTER 2| W HEE
w| ] & <[5|o| HIHE w|Z < ol & HE
3 o '3 E 5 5 = LITHOLOGY 2|2 - LITHOLOGIC DESCRIPTION 2 5 olx%|= i =4 E LITHOLOGY 212 x LITHOLOGIC DESCRIPTION
. §§ HEEE: HEE NI E|2(E|2(5|2] = zln|e
HEEIH als|Z HEEIHF als|Z
HEEIEI Blals Hal HEHEIF 3 HEHE
o o
Colors: grayish olive green {56Y 3/2). Colors: grayish alive green [(5GY 3/2),
. Soupy to intense deformation, soft to | olive gray (5Y 4/1), and black (H1).
_ Voin firm. - Moderate to undeformed. Soft to firm,
B B Mottling in Secs. 3, 4, and 5.
QS—_ MAJOR_LITHOLDGY 10.5—] voip
- = MAJOR LITHOLOGY
! -1 TRANSITIONAL SILICEOUS HUD AMD SANDY MUD
1.0 o [0] {Smears 1-140, 2-100, CC) D (Smears 3-130, 5-112, €C)
il o 5-251 Sand  10-20% Quartz 208 Sand  10-20% Quartz
B/C/q N 18 15-25% it 3- 8% Feldspar 40-501 541t 3-10% Feldspar
6l 8 A le) 141 50-70% Clay TR=- 3% Mica 30-40% Clay 3- 5% Mica
TR- 5% Heavy minerals 1= 2% Heavy minerals
= 0- 3% Opagues 1- 31 Opaques
-4 Z 8 50-63% Clay minerals 1- 2% Volcanic glass
= 21 Volcanic glass 1= 8% Glauconite
. | TR- 5% Glauconite 80-807 Clay minerals
2 B 0- 2% Diatoms 0- 2% Sponge spicules
™ | | 1= 2% Radiolarians 0-TRE Lithics (Chert)
& R/Gl B - : ool 7-10% Sponge spicules
S|z ] 11 0-TRE Fish remains MINDR_LITHOLOGY
x|~ : "
= | | Carbon-Carbonate (DSOP = :gtr.;utc ASH [Smear 5-40)
=3 ] - 4,0, % Sand 2% Quartz
S| [roRm E | 5&Y 32 . ' % 30% Sile % Mics
= E | Carbon-Carbonate (PP w 0% Clay 154 Dpaques
— =3 (top] (D.35, 0. =1 507 Volcanic glass
1 | 7-3 (bottom) (0.38, 0.02) =] 25% Clay minerals
" ; ! Grain Size (DSDP) 2 BlB|& 2% Glauconite
. Grain Size (DSI
| 4-130 (17.4, 58.6, 24.1) ST Garbon-tarbonate JjL'.-‘.'-P.“J.
R | 3-40 (0.3, 0.2, 0
] i-Ray (PP (130
&40 (Bulk) 4-140 (<&} Grain Size (0SOP)
. H~ fuar, 251 Mica 3-20 (20.4, 51.7, 27.9)
X P Plag. 108 Kaol.
. _}‘:: :}Ea 52! ﬁhloi ) ?!_a P?I: 3-30 (<2
B * % MEL (80% Mont. E Eéu )l ~30 (<2
4 g b el [ M uar. T mca‘l
BiH b P Plag. B% Kaol.
] % Mica 7% Chlo,
. TRE K/C 70T MeL (60T Mont. )
ale | cone cc|  ssy 4n
ATCHER] an| -
_m
8
Blele 5GY 3/2
T/G
el 5Y a1
BlE| BB cc 5Y /1

Explanatory notes in Chapter |
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SITE 346 HOLE CORE 9 CORED INTERVAL:73.0-87.5 7 SITE 146 HOLE CORE 10 CORED INTERVAL. H2.5-92.0 m
FOSSIL Elw FOSSIL &l
o e
CHARACTER 2| o E 'g- i - CHARACTER g - E 5 E
o e o
‘é B 21E12] & |utHolosy E E = LITHOLOGIC DESCRIPTION § z o3 2 = E LITHOLOGY § § < LITHOLOGIC DESCRIPTION
- - o < w o B
HHHEHEE HHE NEHHHHHEE HEE
HEEE AHE 2= 2 g2l
- alalz = AL __l H I ESF bl el
0 ° 7
Colors: olive black (5Y 2/1). Soupy to = Wio Colors: olive black (5Y 2/1), dark gresnish
undeformed. Soft throughout. R gray (56Y 4/1), olive gray (5Y 4/1]. Slight
1 to mederate deformation throughout. Soft to
HAJOR LITHOLOGY . 5Y 2/1 stiff. Lithic fragments in Secs. 3 and 5.
= R/ 0.5 5GY 4/1
Q SILICEQUS MUDS/SANDY MUDS {Smear CC) .
L w 6] 151 Sand 157 Quartz R/Q B {R/m 1 =
O 308 5ilt TR: Heavy minerals 5/ 10 8 a0 TRANSITIONAL SILICEOUS MUD (Smears 1-80, CC)
O 55% Clay gg; g]ay wine:ai? o 3-10% Sand 3_122 g#artz
T o] ponge spicules 1 17-20% Silt 3 ca
] 3 13 5¢ Feldspar 20-80° Clay  0- 1% Heavy minerals
HINOR LITHOLOGY TR: Glauconite 1-10% Opagues
] TR% Glauconite
i MuD (Smear 1-130) [ Clay minerals
ka Vo1D 154 Sand 20% Quartz 105 Feldspar i TR~ 3% Diatems
- 305 Silt 3% Mica 81 Heavy minerals 7-10% Sponge spicules
2 B 55% Clay 27 Opagues 1% Glauconite 2 2. Feldspar
& TR Volcanic glass R/G| B 1R/m
55% Clay minerals — - MINOR LITHOLOGY
2% Sponge spicules i
= " 1B |R/n ~ ' 5¥ 411 LITHIC PEBBLES {SPICULE-RICH TRANSITIONAL
E-Elﬁ“ . g_grbnn—tarbnnar.e _{p_sm . e S;LIEEBUS snr]{g; EﬂJD!l{SmEor 3-145)
4 4 9, 0.0, 7 = % San uartz
4 ] ' o 155 Silt % Mica
| B ] Grain Size (0SOP) wl3 MR H 25¢ Clay 25% Clay minerals
| = o vorn 4-79 {14.2, 64.5, 21.3) a e — B0% Sponge spicules
gl ] glz 8/6) B R/ ] 3% feldspar
| = 3 j ¥-Bay (PP Fla 3 4 TRI Heavy minerals, Glauconite
o T ;é@[&, 4-74 {«2u) - -1
= :—‘: O F™ Quar. 14:: 2 g P Carbon-Carbonate (DSDP)
£l 3 ] : T P Plag. 7% Kaol. 2|2 b 3-80 (6.5, 62.5, 32.0)
= = E TRE Pyri. 75 Chlo. hill - 1 IEE : G
@ B BR TR Micas 631 ML (60% Mont. - arbon-Carbonate (PF.
8 i E TG K/C t ? g T0-4 (top) (1.34, 5ode)
5 8 10-4 (bottem) {1.32, 0.61)
g Grain Size (DSOP)
&l 9 slofRm |4 3 380 (5.4, 62.2, 32.3)
8!8 Rim ] — A-Ray (PP
i 4+ IV (BaTk) 318 (<2)
8 W Ouar. 297 Micas
TRT Plag. 112 Kaol.
1 T TRL Pyri, 9% Chlo.
3 1 TRT Hicas 51% MAL (60% Mont.)
I . TRE K/C
Fim ] b 5Y 471
B R = =
T/C [ 2 3 iy 5GY 4N
i S | B8 R/m —
qc E
= .
oA R
A=A -
The 4 =
=
E oy 2
=4 -
41 =
(d =] & .
R A e R/6| B Rin =
=3
|~
4G
= -
5Y 241
R0 B core [= 4 e svm 372 R/Gl B R/m & | CORE Ge
ATCHER|=LA ATCHER
e
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1 101.5-111.0
SITE 346 HOLE CORE 11 CORED INTERVAL: 92.0-101.5 = SITE 396 HOLE CORE 12 CORED INTERVAL: 101.6-111.0 m
FOSSIL - FOSSIL ula
vig Wl
CHARACTER z x|z CHARACTER ot HEHE
Z|l wn <|>|a ™ 3 o |- F
w o = IR E3 w NE: 9 oo 1 N
8|35 «[Z|E|Z| & [umowoer |55 2 LITHOLOGIC DESCRIPTION 81513, ARHHEF £ |umotoor | 31313 LITHOLOGIC DESCRIPTIO
- =
= HEHEEHHEE HEH N HHEEFHEE Sk
F HIEdH] a2 alal=
EHEHEE HHE HEEE S
SHlBln|Z | W | = - 2
0 A
0 Colors: olive gray (5Y 4/1), dark greenish
. faloTEs oy Rty £10), a1 4o ] arey st 41 Bt fon'sT o
] Undeformed except for soupy drilling . votn :a:;;}Sof;h::sf:-;ml":;;ozﬁgogfin‘:om::;c
1 VoI breccia at top of 11-2, soft to firm, ] Tovans N Sacs. 3iand A Mottling in Sec
0.5 — pebbiles of mudstone (1-149) and hard - 5 ¥ r ! 5
. n black igneous reck {3-40). " | 2.
5 HMAJOR L ITHOLOGY
. MAJOR LITHOLOGY | re L1ITNL oY
10 e B
E O - TRANSITIONAL SILICEOUS MUD (Smear 1-136) ) [ MiD. {Sagars 1120, CC}
= 5% Sand 201 Quart 5-10% Sand  20-25% Quartz
4 5¥ 2/1 0t St ool 60-70% 51t  5- 8% Feldspar
S = paques | 20-35% Clay  2- 5% Mica
- . 35% Clay 2% Volcanic glass - It
o o " TR- 1T Heavy minerals
= . 50% Clay minerals | 2-10% Opagues
= Rip ) ) 1% Glauconite 50-55% Clay minerals
wl s Pl g 5¢ 4/1 1% Diatoms 3 | 0-TR% Diatons
SlZhd |olepe [2] L SHY 441 108 Sroige splcules I 5% Sponge spicules
= m P BlE TRS Radiolarians
gl= . 33 Mica 8 | RS Lithics (Schist}
& ‘i‘ I . TRY Radiolarians ’
o w . -
g .‘é = Carbon-Carbonate (0SDP | C.}ﬂ:on l.Zar.’hmI!at..e osop
£|E 14 sy 4 i-77 (0.8, 0.6, !; | c : i
b 4+ . sY &1 Carbon=Carbonate |
E i< L U HETRY
O = sy FRide Rl . 56Y 4/1 12-4 {bottom) (0.78, 0.06)
fifr 8 m”' 3 13 L-Ray [PP) i ’ | Grain Sire [DSDP)
] 374 Teutk ekl | 3-79 (5.8, 66.9, 27.3)
] M P'l“ 2z cas v .
1.7 an. 105 Xaal. /ol = - P
3__; 5Y a1 TRE Pyri, 8% Chlo. [ LW SAMPLE l ‘3.%’?‘@5‘5‘11’(1 3-73 ;_2 1
= 56Y 441 P Micas 605 MXL (70% Mont.) ES | T Thar, T35 Mic
oS TRE K/C P Plag. [} h’ﬂﬂ1
t B AR%HEaTgl | TRE Micas 8% Chlo,
= I TR K/C 61% MXL (50% Mont.)
BlBR/m |, 0= 4
e plels |
L — - |
= 5 1
&
14 ]
b
g lensg gl core [ £
ICATCHER = |
- |
B|B|B 5 |
|
|
alalel el core L T
ATCHER]
Explanatory notes in Chapter 1
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SITE 346 HOLE CORE 13 CORED INTERVAL: 110.0-120.5 n SITE 346 HOLE CORg 14 CORED INTERVAL: 170.5-130.0 n
FOSSIL Ol= FOSSIL w
CHARACTER z|a|2 CHARACTER 1 -]
Z| < |38 Zl w» 3|
wlw <|Zlo| = HRE w|y T o| = G|z
o g g =z £| & [uTHowOGY |5 15 2 LITHOLOGIC DESCRIPTION ] g Ei Jelx =| ¥ [LITHOLOGY 2 = LITHOLOGIC DESCRIPTION
<in| 2|2 HHAE 21%s M HE I T 2l
Dlw v e E - Qlgwn 1z
g 4/ ./%|2 = g2k HEEIE N -1 B
|| EBla|lZz|=]2 wlwla || ala - i wlwl S
o votn 0
tolors: olive gray (5¥ 4/1) and dark Colors: olive gray (5Y 3/2), elive gray
greenish gray ?56\‘ 4/1), Deformation (5Y 471). Slight to moderate deformation
slight to none. Firm throughout. Mud- | throughout, Firm to stiff throughout with
B stone pebble at 1-120. 1 locally very stiff zones. Scattered quartz,
BlE]B 1 chert, siltstone clasts.
63 MAJOR LITHOLOGY
£/0 i ! MAJOR LITHOLOGY
MUD (Smear 1-63)
BlB|E 53 Sand 19% Quartz p.0- Yo1p MUDDY SAND, SANDY MUD, MUD {Smears 2-75,
5Y 441 B0% 511t 1 Mica 2-185, 3-75)
35% Clay 55% Clay minerals 10-3n% Sand 25-30% Quartz
2% Blauconite 30-601 511t 10-15% Feldspar
56Y 471 1% Sponge spicules 10-60% Clay 3- 5% Mica
10% Feldspar 1- 2% Heavy minerals (epidote,
5% Opaques = B 5Y 372 zircon, clinepyrox-
o 1% Heavy minerals ren ene, aegrine-augite!)
bt - R ™ 14 2= 5% Opaques
F-3 <P 25-41% Clay minerals
- 1§ 2 1= 3% Glauconite
= WD (Smear CC) glB|® 10-25% Lithics lorthoqtz, . chert,
a 10% Sand 0% Quartz - basic vol., Sehist,
454 511t 3% Mica 1451 _SY 4/1 {an. intrusive)
45% Clay 5% Opagues (Asn?] 1- 2% Zeolites
45% Clay minerals
3% Glauconite MINOR LITHOLOGY
TRY Sponge spicules 5Y 3/2
¢ 13% Feldspar 15 VOLCANIC ASH (Smoar 4-14)
1% Heavy minerals (hornblende, ! 5% Sand 7% Quartz
= epidote) L 108 5ilt 3% Feldspar
B B|B TRE Lithics (Chert] A5% Clay 7% Mica
1% Heavy minerals [epidote,
Carbon-Carbonate (DSDP) zircon)
- W0y 0.0, 9 2% Opagques
" 521 Volcanic glass - devitri-
firain Size (DSDP) fied
Z-76 (2.3, 65.7, 32.0} 25% Clay minerals
3% Lithies (Schist, quzite.)
X-Ray (PP
- u 2-75 («2u Carbon-Carbenate (DSDP)
N Quar. 16% Micas BE|B|B 2-30 (0.8, 0.8, 0}
P Plag. 10%  Kaol. 4-70 (0.4, 0.4, 0)
TRET Micas 9% Chlo,
TRT K/C 658 MXL (702 Mont.) gg&-;ﬁ%g;?ﬂ
2-40 (1.6, 64.1, 34.3)
BlB|E cc 56Y 4/1 4-74 (32.7, 41.3, 26.0)
5-74 (31,0, 37.4, 31.8)
- X-Ray (PP
= uTk) 2-50 (<2u)
Quar, 7% Micas
TRE Plag. 6% Kaol.
TRE Pyri. 6% Chlo.
TRE Micas 714 MXL (80T Mont.}
TRE K/C
/7 sy 4 P Cin-
BlB|B {a) ! Heul,
- X-Ra. np_z_
z k) 374 (<2
Quar. 21T Micas
P Plag. 20% Chlo,
P Micas 581 MAL (60% Mont.)
P K/

Explanatory notes in Chapter |

6¥€ ANV "LPE ‘9¥€ SHLIS



LyS

SITE 346 HOLE CORE 15 CORED INTERVAL: 130,0138.6 SITE 306 HOLE CORE 16 CORED INTERVAL:139.5-149.0 u
FOSSIL e l=l. FOSSIL glal.
CHARACTER 2| i =z . CHARACTER E o i § ;
@ |- F
wlzl2 ik 21 € Lirnotoor |55 = LITHOLOGIC DESCRIPTION o|3 g JAx|E|E|Z] 2 [uHotoey |33 ]S LITHOLOGIC DESCRIPTION
P R R B3 N HEE I HEE z|Elg
HEEIHE RS A HEE I HE alelz
2 12(5 alslZ alilZ|e g1gl=
HEHEEH ulals | a|la|z|= aw S
o o
Colors: alive qray (5Y 4/1), alive black ; Colors: olive gray (5V 4/1), dark greenish
5 (SY 2/1). medium gr;y (N5}, dark greenish | VOID gray {5GY &/1), Lithified, Drilling breccia
qray (56Y 4/1), brownish Slack (5YR 2/1%. 1 consisting of broken, rotated, Joose frag-
7 No deformation, 11thified. Extremely bio- ments locally. Extensively bioturbated,
s oo turbated, including abundant worm tubes. 5Y 471 abundant burrows, massive.
2 Locally calcareous and very hard. Scattered ¥
! . fine pebbles of guartz, chert, and volcanic bR slels \ 56Y &/1 MAJOR LITHOLOGY
g rocks(?) Yess than 0.5 cm diam. One graded =pmE
1.0 turbidite sandstone-claystone sequence at 8 SANDY WUDSTONE (Smears 2-44, CC)
] 3-16. wul= 30-25% Sand 5% Quartz
- a1 B 20-30% 59t 13-15% Feldspar
- y MAJOR LITHOLOGY R 35-501 Clay 1- 4% Mica
5Y 4N e e = 56Y 471 TR- 5% Heavy minerals (Zircon,
SANDY MUDSTONE (Smears &-82, 5-29) - C1ino-pyroxene,
20-35% Sand  10-15% Quartz “ __ Garnet)
20-30% 511t 7-15% Feldspar 35-50% Clay minerals
L 35-60% Clay 3- 5% Mica 2 0- 2% Opaques
B 7- 3% Heavy minerals [Zircan, 10-11% Lithics (Chert, Diabase)
Garnet, Pyroxene) 0- 2% Chert fragments
35-60% Clay minerals B % Glauconite
3 - 53 Opaques B/H
H 5 20 5-251 Lithics (Chert, Vol.)} "
N5 2- 3%
HEE St s s (8]0 ["1 con %
— (g ]|CATCHER | |
™ :
= MINOR LITHOLOGIES
56Y 41
a) MUDSTONE (Smear 2-64) SITE 346 HOLE CORE 17 CORED INTERVAL:145.0-158.5 m
= 10% Sand 154 Quartz FOSSIL w
8fe 205 511t 5% Feldspar CHARACTER I
- B 701 Clay 2% Mica il g @ FE ;
C ‘3 i -~
T Ly el ¢|d é el 2 E[E[Z] & [rnotoey |35 x LITHOLOGIC DESCRIPTION
701 Clay minerals NIZa ;_ g E o = E ale
21 Carbonate g L i alal=
1% Lithics A HE E HHAE
) 11 Glauconite 1 - o
82 b) CALCAREOUS SANDSTONE (Smear 3-14
) R pDSTONE L ) vo1n Color: dark greenish gray {56Y 4/1). Hard
35% 511t 20% Feldspar 7 rock, no coring deformation. Massive,
20% Clay 73 Mica bioturbated, throughout. Abundant burrows,
i 5% ey ETsErATE (ZivEdn) tubes and scattered fine pebbles (<0.5 cm)
1 1W SAMPLE 2% Clay minerals b/l o of quartz, chert, basalt{?).
: b b 1 d
S6Y 471 59% Carbonate [Jetrital) MAJOR LITHOLOGY
~ Carbon-Carbonate (DSDP
B Twen ?'TTETFE"'%J‘-_?‘E‘JLL = SANDY MUDSTONE (Smears 2-53, CC)
b alels 30-35% Sand 25-35% Quartz
Carbon-Carbonate (PP) w2 20-30% 517t 5-12% Feldspar
56¢ 4/1 =% top) (0.36, 0.01) b= 35-50% Clay  3- 5% Mica
15-4 {bottom) {0.34, 0.02) =1k 2- 3% Heavy minerals (Zircon,
T Clinopyroxens, Epidote
. 53 Garnet)
" 2- 3% Dpaques
: g 2- 37 Glauconite
BB ] o 35-50% Clay minerals
= 57 Carbonate
IS ) 1 ) .| g glals 7- & Lithics [Chert, Silt-
2 stone. Schist, Vol.)
3 Carbon-Carbonate (DSDF)
B 1-72 {0.3, 0.4, 0)
&
Carbon=-Carbonate (PP}
T7-2 Ttop) (0,25, b.“{si
. 56Y 4/1 17-2 (bottom} (0.34, 0.11)
3 %t-naf f”?
-71 {Bulk 1=71 (<2u
uar. R:—-MLlﬁ%
P Plag. 371 Chlo.
TRE Pyri. 175 MAL (50 Mont. )
A core el gy an P Micas
Ble|B ATCHER} P K/C
{g)) R
Explanatory notes in Chapter 1
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H HOLE CORE 18 CORED INTERVAL: |58.5-16R.0 m SITE 346 HOLE CORE 19 CORED INTERVAL: 168.0-177.5 »
FOSSIL (5T FOSSIL slel.
|
CHARACTER z| = ; 5 ;, o CHARACTER - 5 2 E E ;
25| &
® ol = Z1E|Z| & |ummolosy 3|31 LITHOLOGIC DESCRIPTION § S % o3 2 E =| & |urnotoey 5 HES LITHOLOGIC DESCRIPTION
< <|Z(u| w i s N a2y
HEHHEE 25|s HHHEHHEE HHE
HEHBE glale EHEEE g gl8l=
[ | - = i L [ | Bsl o] w = -
a
- Color: brownish black (5YR 2/1), olive Colors: brownish black (SYR 2/1), dark
% gray (5Y 4/1). Ne deformation, Vithified. qreenish gray (56Y 4/1), dark gray (N3).
. Two thin turbidite (graded) sequences Mo core deformation, 1ithified throughout.
e consist of sandy mudstone or sandstone Four thin mudstone turbidites at 2-130,
qrading up into mudstone or possibly 0.5 3-80, 4-65, 4-106. Abundant bioturbation,
claystone at 1-26 and 2-46. Abundant a scattered pebbles.
bioturbation, scattered pebbles. =]
" 2 io MAJOR LITHOLOGY
il HAJOR LITHOLOGY BlBl® °
i MUDSTONES/ SANDY MUDSTONES (Smear CC)
= SANDY MUDSTONE /MUDSTONE (Smears 2-70, CC) 15-20% Sand 13% Quartz
25-60% Sand 25-30% Quartz 20-408 Silt 2% Feldspar
20-30% Sitt 5-10% Feldspar ]_I 40-65% Clay 5% Mica-Chlorite
- 20-501 Clay 1- 3% Micas B/ 2% Opagues
® 1- 5% Heavy minerals B 102 Volcanic glass
w 0- 2% Opagues 31 Zeolites
70 40-50% Clay minerals 2 12 Authigenic carbonate
- TR- 1% Rlauconite 60% Clay minerals
E 10-15% Lithics [(Chert, 5ilt- = y THE Heavy minerals (Garnet)
= stone, Shale) (o 56Y 4/1 3% Lithics
o 2% Carbonate = N 1% Glauconite
s -
3 Carbon-Carbonate (DSDP 5 Carbon-Carbonate (DSOP}
E| lglels 3-132 (0.4, 0.4,70) g 2 12100 112, 0.4 8]
= B/H Grain Sfze {DSOP) § Grain Size (0SDP)
- 3+ 33.5, 41.6, 24.3) - =55 {24.4, 47.4, 34.3)
E & Blele 3 T seran
] X-Ray (PP E - ?:;.‘;X. g.:}
2 SR 2/1 350 (BuTk)  3-50 (<2 2 - ulk)  1-51 (=2u)
1 i Guar. ﬁf_&l'c'a% b Quar. 375 Micas
P Plag. 41% Chlo. 3 P Plaa. 455 Chlo.
P Micas 17% MAL (50% Mont.) x P Micas 185 MAL (50% Mont.)
BB 4 5Y 411 P K/C o
N3
4
B|6[E /Y core s
{g ) icarener|— sYare
Explanatory notes in Chapter 1
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SITE 346 HOLE CORE 20 CORED INTERVAL:177.5-187.0 m
FOSSIL ula
CHARACTER s iz z ; H
wiS| 8 «|2|C| = 2(5|%
o =|= i =| ¥ |titHoloGY |5 |5 & LITHOLOGIC DESCRIPTION
HEE P § HEHES HEL D
HHHEHEE al=(2
IR gl8|=
alw|Z|a o
- Colors: medium dark gray (N4), dark gray
H w (N3), No core deformation, lithified
™ _ throughout. Mudstone at top of turbidite{?)
[1-22) and calcaresus sandstones in core
8 60, catcher. Abundant biocturbation, scattered
fine pebbles,
B8
@ 3
= BiB|B MAJOR L1THOLDGY
=
al 8 SANDY MUDSTONE (Smear 1-60)
2|2 ?0-40% Sand 301 Quartz
2 20-30% Silt  10% Feldspar
= L 30-60% Clay 2% Micas
e 3% Heavy minerals
5 b i 57 Carbonate
o 30t Clay minerals
% B 27 Dpagues
g 31 Glauconite
= MINOR LITHOLOGY 15% Lithies (Chert, Silt-
b stane, Shale)
AR CALCAREOUS MUDSTONE (Smear CC)
15% Sand 10% Quartz
B5% 511t 5% Feldspar
B/ BB A/ R 7 20 Clay 2% Hica
J L I['!}k.“cm_ 11 Heavy minerals
2% Opaques
9% Clay minerals
0% Calcite

Carben-Carbonate ?DSQ?}
2-83 (0.6, 0.6, 0
Grain Size (DSDP)
2-06 (28.6, 42.6, 28.7)

X-Ray (PP

2-96 [Bu 2-96 !Qu}

N Quar, cas

P Plag. 47% Chlo,

P Micas 163 MXL (50% Mont.)
" KT

Explanatory notes in Chapter 1
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SITES 346, 347, AND 349

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-!) &
1.5 ) 2.0 2.5 ) 3.0
M
i m o
dl
k2
m (U]
F3
a u] Q
L
u] o
-4
& m o
B m o
5
A ul U
A
¢ o U]
- & m [u]
k7
4 ul o
-3
-9
cc
For Explanatory Notes, see Chapter 1
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346-1

_.SECTION 1
M

b
<




SITES 346, 347, AND 349

DENSITY (g.cm=®) ~ GRAPE BSyringe 346-2
1.0 1.5 ‘ 20 2.5
WATER CONTENT (wt %) © Syringe
80 60 40 20 SECTION 1 2 3 B
! ; ) i A ; A CH
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0
1.5 2.0 2.5 . 3.0
- 8
a m o ¢
B <
"
i A m o - 25 &
a u] o B
L2
L a m o =
L3 & o o
=50
a u} o
L4 a o o =
B a o o B
- 75
s A o ® "
i i
. uj o -
3 =
—100
-? —
[ 5 125
-9 -
cc =
‘ : L 150

For Explanatory Notes, see Chapter |
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SITES 346, 347, AND 349

DENSITY (g.cm=>) ~ GRAPE @Syringe
1:D A 1:5 " 2:0 i 2\5
WATER CONTENT (wt %) @ Syringe
80 60 ) 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &
.5 2.0 25 . 3.0
M
|'T a m ®
A
2
k3
L
k4
’-5
- m o
&
L6
a
L7
m o
|-B
a ful o
Lo
cc

For

552

Explanatory Notes, see Chapter 1
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SECTION 1




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 . 20 25 . 3.0
M
3
" a o o
a m o
-3
&
-4
a m o
-5
A o 0
1
[ & o o
-7
-3
-9
cC

i  ? L

For Explanatory Notes, see Chapter 1

346-4

SECTION 1
CM
—0

—150

SITES 346, 347, AND 349
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SITES 346, 347, AND 349

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 20 2.5 . 3.0
M
-l
a m U]
L2
a u} (0}
k3
L Do
-4
o (L}
=
5
a u} [0}
L6
7
L8
L
-9
cc

For Explanatory Notes, see Chapter 1

554

346-5

SECTION 1
CM




DENSITY (g.cm‘a] ~ GRAPE BSyringe
1.0 ) 1.5 . 2.0 . 2.5
WATER CONTENT (wt %) © Syringe
80 B 60 ) 40 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 ) 2,0 ) 2.5 \ 3.0
M
-1
-2
L a U] o
F3
a4 u] U]
4
-
FD
a o U]
L
-6
& o o
F7
-5
-9
cc

L L 1 i

For Explanatory Notes, see Chapter 1

346-6

SECTION 1
CM
—0

—150

SITES 346, 347, AND 349
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SITES 346, 347, AND 349

DENSITY (g.cm-3) ~ GRAPE @Syringe 346-7
1.0 15 20 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4
i i i i o i CH
COMPRESSIONAL WAVE VELOCITY (km.sec-ll 'y —0
1.5 2,0 25 3.0
- Lo
1
A - 25
-2
i A
[u] U]
3 50
a u] v}
¥ .
r
— 75
5 L
a4 m (U] -
3 =
I~ 100
-7 -
-8 L125
_g b
cC -
Y i i i L-150

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm=>) ~— GRAPE @Syringe 346-8
1.0 1.5 . 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4 5
i A 1 A i i EM
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0
1.5 2,0 2.5 : 3.0
g -
-] = E
3
| 25 v
;
2 |
4 m [u] L
& 5o
a m [u]
.4 L.
- 75
-5 -
& m ® -
X3 =
100
a U] U]
7 L—
-3 125
_g —
cc -
L " L L 150

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 . 1.5 . 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 . €0 : 40 , 2
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 _ 2.0 ) 2.5 ) 3.0
M
-1
L2
-3
-4
-5
a u] (]
-6
-7
-8
&
-9
cc

For Explanatory Notes, see Chapter 1
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346-9

SECTION 1




DENSITY (g.cm™>) ~ GRAPE BSyringe
1.0 15 20 25
WATER CONTENT (wt %) © Syringe
80 . 60 A 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) 4
1.5 2.0 25 . 3.0
M
a o o
3
2
a u] U]
-3
L
a m o
-4
5
A u} o
-6
a Ul o
-7
3
a L] o
g
cc

L " " L L L

For Explanatory Notes, see Chapter 1

346-10

SECTION 1
CM
=0

SITES 346, 347, AND 349
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SITES 346, 347, AND 349

DENSITY (g.cm=2) ~ GRAPE @Syringe
110 i 1.5 n 2:0 P 2'.5
WATER CONTENT (wt %) @ Syringe
80 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 25 3.0
M
-]
L
2 A
-
F3
a u] [u]
-g
-5
o o
a
-6

cC

" L L I 1

For Explanatory Notes, see Chapter 1
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SECTION 1
CM
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DENSITY (g.cm-) ~ GRAPE @Syringe
1.0 15 2,0 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 ) 40 2
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 2,0 25 3.0
M
-1
L2
A
m (V]
k3
A
4 u} o
-5
a u} o
-6
a u] o
-7
Lg
-9
cc

it L I L

For Explanatory Notes, see Chapter ]
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SECTION 1
CM

—150

SITES 346, 347, AND 349
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SITES 346, 347, AND 349

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 U]
-1
L2
A
ul (]
k3
A
u [u]
-4
&
-5
L U U]
-6
-7
-8
-9
cc

For Explanatory Notes, see Chapter 1
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346-13

SECTION 1 2 3 4

CM
—0




- L 1 L

DENSITY (g.cm=®) ~ GRAPE ®Syringe
1.0 1.5 . 2.0 2.5
WATER CONTENT (wt %) @ Syringe
80 , . 40 , X
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
b 20 25 3.0
M
[ a L) o
3
L2
'y
Lo i U o
& o o
-4
13
a m (U]
6
* u] )
-7
L8
=
ce

For Explanatory Notes, see Chapter 1
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SECTION 1
CM

—150

SITES 346, 347, AND 349
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SITES 346, 347, AND 349

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-!) a4
1.5 2.0 25 . 3.0
M
-1
- a4 4
L2
a n ®
-3
-4
-5 a m o
-6
L7 a m o
=5
-9
cc

For Explanatory Notes, see Chapter 1
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346-~15

SECTION 1

—150




DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 1.5 2.0 2.5
WATER CONTENT (wt %) © Syringe
810 A 5lD . 49 - 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &
1.5 2.0 2.5 . 3.0
M
A m
-1
Lo A
k3

F6

k8

cc

T W L e I L

For Explanatory Notes, see Chapter 1

346-16

SECTION 1
CM
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SITES 346, 347, AND 349

DENSITY (g.cm=>) ~ GRAPE BSyringe 346-17
150 N5 20 . 2k
WATER CONTENT (wt %) @ Syringe

80 60 40 20 SECTION 1 2 3
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &

1 :5 . 2 .0 ) 2.(5 , 3:0
M
H

a

F2
- a (U]

-4

-5

6

£

cc

I i L i L

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm=) ~ GRAPE @Syringe 346-18
1.0 1.5 . 2,0 . 25
WATER CONTENT (wt %) ©® Syringe
80 60 40 20 SECTION 1 2 3
A ; | . A ; 3 &m
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a -0
1.5 . 20 2.5 . 3.0
M a a -
b
5 A - 25
-7 .
3 50
aa L.
=4 .
& U] o
-
- 75
-5 L
—
3 -
100
.',! —
-8 125
-
_9 —
(o L
. - : : L150

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 1.5 . 2o . 25
WATER CONTENT (wt %) © Syringe

80 ) 60 ) 40 . 20

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

1.5 2.0 2.5 3.0
M

a m 0]
-
L2
: &
u}
a
-3
a
-4
-5
a

L6
-7
-8
-9
ce

For Explanatory Notes, see Chapter 1
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346-19

SECTION 1
CM




r8

DENSITY (g.cm=®) ~ GRAPE @Syringe
1.0 1.5 2.0 2.5
WATER CONTENT (wt %) @ Syringe
L R R
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 . 2.0 2.5 . 3.0
M
[} o
-]
a ul
2
" A
-3

-9

cC

n L L " L L L

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

SITE 347 HOLE CORE | CORED INTERVAL: 0.0-6.5 SITE 347 HOLE CORE # CORED INTERVAL: 121.0-128.0 m
FOSSIL 5ls FOSSIL slzl.
-
CHARACTER z| w : x|z CHARACTER ] s E =z
-l o of = e|E|= wl| q o = HHE
ol 5153 |5 =l ¥ lutHowey (3|8 2 LITHOLOGIC DESCRIPTION ol g3 |5 { =| ¥ [utHowoGY (5|5 (8 LITHOLOGIC DESCRIPTION
<|9 |3 ] o w HI a 2 < g = BE|
| =2 = I 2156 = = = w| s 2lela
ol =4 v! a1z = 2 “ Atz
4 a dlal|= -1 a ala|s
g§ == a | = g == < wiwls
Bla|Zz|e wlw| S _I a|la = wl S
0 Colors: dark yellowish brown [10VR 4/2), Colors: dark greenish gray (SGY 4/1),
medium yellow brown [10YR 5/4); sandy mud, olive gray (5Y 4/1), greenish gray {56 &/1),
and mud, with visible sponge spicules 1-70, olive black (5Y 2/1). Pebbles in Sec. |
80 cm; conc. of sand noted. Sec, 1 - brown B [4-6 cm) = siltstone, quartzite; pyrite
siltstone pebbles. Sgc, 2 - visible forms - nodules (6 mm), bioturbated. Calcite vein-
Tamellebranch, <5 mm pebbles, Stenoglossa o B0 iets Sec. 2 (<1 mm).
108 &/2 gastraopod shell,
BAMAS ; E‘ T/1 5Y 4/1 MAJDR L1THOLDGY
Bjels T wlg 7 MUD (Seears 1-80, 1-123, 2-15, 2-105, CC]
- = ars 1- -123, 2-15, 2-10§, CC
= B /alasg WD (Smears 1-90, 2-57) #21% o 3:.'} 7-201 sand  18-231 Quartz !
= 15-20% Sand 10-14% Quartz, Feldspar = = 15 30-50% Silt 5-15% Feldspar
wl 30-40% Silt 2= BL Mica wi | gy 43-60% Clay 1-10% Mica
E = 40-55% Clay Z—l[}}: tlp.:uue;, ’._E. = 1% Heavy minerals [Zircon,
a|2 57 = 7% Valcanic glass £ hopyr
& i 1054 80-70% Clay minerals E Garnet, Orthopyroxene)
‘_J‘ = 0- 2% Zeolites & 1-15% Opagues
L (i o YL 2-10% Foreminifera § 0- 5% Volcanic glass
= 2- 3% Sponge spicules £ 50-55% Clay minerals
Ehm 0- 2% Carbonste 2 B [r/A B 105 0-TRZ Micronodules
8 £/ A/ O 0-TR® Lithies 0-10% Carbonate
S iy O TR' Heavy minerals 0- 3% Lithics (Chert, Silt-
g 0-TR™ Glauconite, Diatoms stone, Vol.)
= 0- 17 Radiglarfans ce 56Y 4/1
MINOR LITHOLOGY Carbon-Carbonate (DSDP]
2-56 (0.5, 0.5, 0)
B L/ AG TRANSTTIONAL MAWNOFOSSIL OOZE (Smears
4 3 3-130, CC) Grain Size (DSDP
| 1nR 442 N-15% Sand 7-10% Quartz Z-77 (9.4, 41.8, 48.3)
E A/ Ay h 303 30% Sitt TR- 1% Mica
55-70% Clay 0- 3% Opagues X=Ray (PP
TR- 5% Volcanic glass ~87 (Bulk] 2-97 {<2u
L_.'_ 20-40% Clay minerals 5 Quar. Micas
B A/MA/acsy| core gy cc 10YR 574 0-101 Zeolites P Plag. 214 Chlo.,
i ;l:l!tilin.-:] 10% Foraminifera P Micas 651 MAL (703 Mont.)
I g 30-50% Nannofossils g KT

TRE Diatoms
0- 5% Sponge spicules
3-10% Quartz
1= 37 Mica
3- 77 Opaques

17 Volcanic glass
20-40% Clay minerals
0= 1% Zeolites
2- 57 Foraminifera
30-80% Nannofossils
TR- 11 Diatoms

5% Sponge spicules
TR= 17 Heavy minerals
2-10° Carbonate (Det.?)
1- Radiglarians

Carbon-Carbonate [DSOP)
7-118 (1,6, 0.2, 12)
2-30 (3.7, 0.2, 25)
3-126 (4.3, 0.4, 33)

Grain Size {DSEIP%

174 +3, 40.4, 33.3)
2-20 (27.4, 38.0, 34.5)
3-130 (15.6, 56.3, 28.1)

N

A-Ray (PP
At g cou
ar . 1 HWicas
P Plag. 195 Chlo.
TR: Micas 374 ML (60T Mont. )
TRE K/C

L Calc.

Explanatory notes in Chapter |
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ILS

SITE 347 HOLE ORE 3 CORED INTERVAL:128.0-137.5 SITE 347 HOLE CORE & CORED INTERVAL: 187.,0-190.0 m
FOSSIL [aTw FOSSIL "
CHARACTER zlx|2 CHARACTER |2
z| w <|5|& Z| w» o|&
5|3 § 2|3 E[S]| & |vHooey |53 8 LITHOLOGIC DESCRIPTION 1 % AAEE Elz 2 [utHotoey |5 813 LITHOLOGIC DESCRIPTION
NN HEHEHEE 2l5|e NISIE 2835 )E] = 3le
olz I+ n o bl ol ile sl =
€/:/2]9 gl =128 : 28]k
- HE 2 i - Alnlxie i
[+]
¢ Colors: olive gray (5Y 3/2), medium Tight Color: olive black (5Y 2/1); hard,
- gray (NS5). Sec. 1 - lithified sandy mud, Tithified, no core deformation. Massive,
il scattered pyrite nodules (<1 mm), appears bioturbated.
- volo pebbly, no structures or bicturbation; =
0.5 Sec. 2 - binturbated and scattered pebbles, = MAJOR LITHOLOGY
= very coarse sand throughout (quartz, chert}: =
! B Sec. 3 - basically as per Secs. 1 and 2 - = LITHIC-RICH SANDY MUDSTONE (Smears 2-47,
- ash [devitrified?) streaks at 35-39, 101- a2 e i
L L 105, 148-150 - streaked throughout 101-150 8 . 30% Sand 16% Quartz
= cm interval, ash units well bioturbated. g ‘ 1l 30% Sit 10% Feldspar
- Bioturbation throughout. Pebbly - very wi o 401 Clay 7% Mica/Chlorite
- coarse sand = pyrite, chert, guartz. W= 5 2/1 2% (paques
5 2l 1% Glauconite
2 MAJOR LITHOLOGY B 1% Micronodules
] Bar 2 1% Zeolites
wl g 10-201 Sand  20% Quartz = a7 40% Clay minerals
i I 2 20-30% Silt  10% Feldspar g 20% Lithics (Chert, Val.,
== 5Y /2 50-70% Clay 5% Mica/Chiorite = Schist]
“lE BRi B 2% Heavy minarals “ B 21 Caleite
8 5% Qpaques
= 54T Clay minerals R/T MINOR LITHOLOGY
o 1% Glauconite
g 1% Iealite A/ cc a} CLAYSTONE {Smear 1-110)
S 2% Lithics (Chert, Silt- Blig 0- 1% Sand 90T Clay minerals
2 stone, Orthoquartz) 10f 5ilt 3% Feldspar
MINOR_LITHOLOGIES 90% Clay 51 Quartz
SANDY ear 3-20) 1% Hica
E 60% Sand 54% Quartz 1% Opagues
25% 5iit 15% Feldspar TRE Radiolarians
100 15% Clay 10% Mica
T/T 1% Heavy minerals {Zircon) b) CALCAREQUS MUDSTOME (Smear CC)
1% Opaques 20% Sand 152 Quartz
1% Volcanic glass 50T Silt % Feldspar
Aip CORE ¢ &Y 3/2 15% Clay minerals 303 Clay 1% Mica
m:r.ncuu 2% Zeolites 1% Heavy minerals (Garnet,
- 1% Authigenic CO4 Zircon)
= : TRE Sponge spicules 1% Dpagues
DEVITRIFIED VOLCANIC ASH (Smear 3-100)

155 Sand 43 Quartz
403 5iTt 9% Feldspar
451 Clay 4% Mica

TRY Heavy minerals
B0% Devitrified glass/Opagues
1% Lithics (Vol.)

2% leolites

Carbon-Carbonate (DS0F
2-58 (0.5, 0.5, 0
Grain 5ize (DSDP

.9, 42.4,

14.7)

30% Clay minerals
1% Glauconite
45% CO; (Detrital)
1% Lithics (Schist, Metaguartz)

Explanatory notes in Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm=>) ~— GRAPE BSyringe
1 :0 " 1 :5 i _2:0 s 2'.5
WATER CONTENT (wt %) @ Syringe
80 . 60 ) 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

18 - . 2.5 . 3.0
M
-1
L2
-3

&
&

-4
F5
-
-6
-7
L8
-9
(o

For Explanatory Notes, see Chapter 1

572

347-1

SECTION 1
CM




DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 15 . 20 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 . 3.0
M
L &
3
L &
2
-3
L
kg
5
-6

cc

n L " L 1 I

For Explanatory Notes, see Chapter 1

347-2

SECTION 1
CM

SITES 346, 347, AND 349
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SITES 346, 347, AND 349

DENSITY (g.cm=>) ~ GRAPE BSyringe 347-3
1.0 1.5 20 25
WATER CONTENT (wt %) @ Syringe
80 60 a0 20 SECTION 1 2 3
L i L I i i " CM
COMPRESSIONAL WAVE VELOCITY (km.sec-') a —0
1.5 2.0 25 30
- L
-
=1
B 25
-
24
a
3 —50
4 -
L
it il
—75
L5 —
| ‘“ 1y
~‘r'|"
-6 = 3
i,
100 2
L y
é
- i
L7 i 2
" "
e
— o
L8 —125
|.9 -
cc g
L N L L L-150

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=®) ~ GRAPE @Syringe
1.0 . 146 ) 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
d
L2
k3

F4

-6

=8

cc

1 n n L n ' I

For Explanatory Notes, see Chapter 1

347-4

SECTION 1
CM

SITES 346, 347, AND 349
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: SITE 349 HOLE CORE 7 CORED INTERVAL:53.5-63.0m
SITE 349 HOLE CORE ! CORED P:‘fil'l AL: 0.0-6.0 m FOSSIL —‘_— P ]
FQSSIL glelu CHARACTER | HHE
Sz 2 HHE wlz| 2 <[3lol & 5|3 IC DESCRIPTION
w3 r » 2 J=lgl8 & < LITHOLOG
u 5 " E i g = | LITHOLOGY 5 E = LITHOLODGIC DESCRIPTION 2 E " 2 HE B LITHOLOGY g b
< 2|2 a|zfu| w wlE| . I3 § 3 wl = wlo
~N HE G E|=l = o|" g g % zls al
213 o wle
HHEHE HHE EEEHEIEIE K
_‘ o o 10YR 574, Colors: moderate yellowish brown [10YR
yo10 Colors: dark yeliowish brown (10YR 4/2), N4 5/4), medium dark gray (N&), dark yellowish
8 dusky brown (5YR 2/2), dusky yellowish J brown (10YR 4/2), dark gray (N3), olive
Alg brown (10YR 2/2), dark gray (N3), dark B|R/f B gray (5Y 4/1), medium dark aray (N5},
v greenish gray [56Y 4/1), medium dark 10YR 578 medium bluish gray (58 5/1), Jight olive
- gray (N4), olive gray (5Y 4/1), moderate gray (5Y 6/1), grayish blue green (SBG 5/2),
/g 5YR 2/2 vellowish brown (10YR 5/4). Soupy to 1 10YR 4/2  greenish gray (56Y 6/1), dusky yellow green
A 1 77 10¥8 472 intense drilling deformation, soft, = (56Y 5/2), grayish black (N2}, grayish olive
- Tocally mottled. 10YR 4,2 green (5GY 3/2). dusky blue (5PB 3/2), dusky
8/B W blue green (586G 3/2). Soft, moderate to
1048 4/2 MAJOR LITHOLDGY "z 5 471 “i‘:::?:s deformation, Locally intensely
MUD (Swears 4-70, CC) B|B|EB i
5-10% Sand 5- 7% Mica uls = M MAJOR_LITHOLOGIES
B R/H 30-40% Silt 3- 5% Heavy minerals 1wow a2
55-60% Clay (Epidote, Hbde, al MUD (Smear 1-117)
= Zircon) s 10-20% Sand 1% Heavy minerals (Epidote,
S 2 0- 15 Glauconite 0- 11 Volcanic glass wlele 2 sy 4] 20-40% St Zircon)
:E‘. 5- 7% Authigenic 2% Epaqufs” 40-70% Clay 5% Egaques
- carbonate 5% Foraminifera [ 70% Clay minerals
] ?: B = 101R 272 TRE Lithics 1- 2% Mannofossils 58:5/1 51 Quartz 1% G]a:cnnlte
'é il | (Chert)  50-55% Clay minerals 10T Feldspar 1% Authigenic carbonate
) e 8|8 [ 10¥R 2/2 13% Quartz 0-TRT Sponge spicules Ble)e 71 Mica
sl 7- %% Feldspar — ]
Sl= = 6/1 b) ASH AND GLAUCONITE-RICH SANDY MUD AND MUD
i ; 3 MINOR LITHOLOGY s 5Y &/ {Smears 4-29, 5-70, 6-40
b = 10-411 Sand 7-35% Glauconite
& 108 472 yoLcanic AsH (smear 4-77) HE o ol L YR A2 g ger Sine 7-31% Volcanic glass
Z E a0 Sand 3% Quartz = b B N5 20-B07 Clay 5% Sponge spicules
= 10% siit 13 Feldspar = 5o 671 TR- 5% Diatoms
e 757 Volcanic glass 2z Y0/ 1= 5% Quartz 0-TRE Foraminifera,
L1, 0% Palagonite =15 1- 25 Feldspar Radiolarians
=LY 4/1, 10% Opaques E B/B — 5GY 5/2 0~ 3% Mica 0- 1% Zeolites
YR 472 1% Sponge spicules = 11 Heavy minerals 0- 2% Muthigenic
= (Epidote, carbonate
H3-N& Carbon-Carbonate (0SDP) & 29 Pyroxene)
— 3-40 (1.6, 0.3, 11} B|R|B 20-B0% Clay minerals
SBG 5/2
Grain Size (DSOP 4 in MINOR LITHOLOGIES
4 | st an T-190 (20,5, 51.6, 27,9) he S S
3-50 (12.4, 38.5, 49.1) . a) GLAUCONITE-RICH VOLCANIC ASH (Smear 4-70)
Ble - 56y 3/2 3% Quartz 2% Sponge spicules
- 1-Ra, PP_}- T = > 1% Heavy minerals }g: P?tagnnite
=100 {Bulk 3- {<2u} &= 5% Opaques T Clay minerals
TorR:S/4 M Quar. 8% Wicas . 32% Volcanic glass 1% Diatoms
Riga/ol CORE P Plag. 11T Kaol. . 15% Glauvconite 1% Radiolarians
- - ce TOYR 5/4 ¥
CaTCHER]- - TRE  Pyri. 9% Chlo. = 5B 32
= TRE Micas 525 MIL (50% Mant.) P b} SLAUCONITIC SAND (Smear CC)
TRE X/C — 70 751 Sand 105 Clay minerals
B Cale. 5 15% STt 40% Glauconite
10% Clay TRE Zeolites
— TRT Lithics (Chert)
sav 32 15% Quartz 10T Sponge spicules
3% Heavy minerals 151 Feldspar
586 3/2 [Epidote, Hbde, 7% Valcanic glass
Zircon)
Ble|e ang_ sy 4 Carbon-Carbonate (jusupl
S6Y 3/2 3-44770,3, 0.2, 0
& Grain Size (DSDP)
3-40 [15.8, 40.4, 43.8)
X-Ray (PP
- k 3-50 («2y)
— uar % icas
586 /2 g Plag. 6% Kaol,
RE Micas 6% Chlo.
R/p come & TRE K/C 69% MAL. (60% Mont.)
CATCHE! TRE Amph.
Explanatory notes in Chapter 1
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" FELE] HOLE CORE 5 CORED INTERVAL; 110.5-120.0 n
SITE 349 HOLE CORE 3 CORED INTERVAL: 81,5-101.0 1 i e w o
FOSSIL lal. CHARACTER z|=|2
CHARACTER HEHE r Zi5l s HE
" zl @ HEH w A21EI2] w | Lithotoey |28 2 LITHOLOGIC DESCRIPTION
wiz| 12| 812] & | LitHowoey |2 (8] = LITHOLOGIC DESCRIPTION ° wlolZlx|E|5| G HE
2|5l HHHEREREE 22| % 2(2152(2[2] 5 5le
Un|tlg| 2B 2|2 % glnls olz(Z(8|3(w e
22 gl Az a|viz | 5 a 2=
< glglE alalzld S e
gg ala 3 A - 3
Q Colors: olive gray (5Y 4/1), dark greenish
Colors: dark areenish firay (say 4/1), gray (56Y 4/1), medium dark gray [N4),
] volo grayish olive (10Y 4/2}. Intense to dusky yellowish green (10GY 3/2), greenish
-1 moderate deformation, soft, mottled. 5Y 4/1 gray (56 6/1), pale olive (10Y 6/2), light
| B olive gray (5Y 6/1), 1ight olive gray (5¥
- MAJOR LITHOLOGY BlEB|B ey 41 5/2). Soft to indurated, intense to no
= ! deformation.
= . S6Y 4/1 MUD {Smears 2-70, CC)
[ 1 15% Sand 10-15% Quartz MAJOR LITHOLOG,
- = 20-25% 5iit 7- B% Feldspar
o 60-65% Clay - 2% Mica MUD-SANDY MUD (Smears 5-80, 6-20, 6-B0,
wle 7-10% Heavy minerais (Epidote, -90, 6-125)
4|z Pyroxene, Zircon) 10-30% Sand 1- 3% Opaques
Bi= 0- 5% Volcanfc glass 20-45% Silt 30-50% Clay minerals
= = 21 Dpagues 30-501 Clay 0- 1% Glauconite
gdl= 8 TRY Glauconite U- 11 Micronodules
- BO-E5% Clay minerals 2 15-25% Quartz 2-15% Tuglite
< TRE Lithics (Chert) 9-19% Feldspar minerals
- B 7n 3% Zeolites 5-10% Mica 1- 53 Authigenic
e 1- 2t Heavy minerals carbonate
Carbon-Carbonate (DSOP) {Epidote, 0- 3% Lithics (Chert,
CA 2-94 (0.4, 0.4, 0 Hede. ,Pyrox. Siltstone,
. - Garnet, Zircon) Schist)
Grain Size (DSDP)
Bla ) tov a2 mTfTs'{‘sa 35.4) w 106Y 3/ winon L1THOLOGY
gz MINOR
X-Ray (PP 8= MUDSTONE {Smears 6-147, cc}
2120 (Bulk) 2-120 (e2y) i - | 3 7-10% Sand 3- 5% Opagues
ar. 6% Wicas g1Z| [g]®]® 106Y /2 20-25% Silt 0-TR% Volcanic glass
[ Plag. 912 MXL. (50% Mont.) - B5-70% Clay 1- 5% Zenlites
P Micas 3% K/C =¥ 5=15% Authigenic
P ke w | @ 7=10% Quartz carbonate
=| 2 4= 7% Feldspar 0- 1% Lithics (Meta-
b 5-15% Mica quartz)
34%  HOLE CORE ¢ CORED INTERVAL:101.0-110.5 m a 'E 2- 37 Heavy minerals 0- 1% Nznnofossils
FOSSIL ww =k {Epidote,
il glElw =la Garnet ,
ARACTER z| w =z g & Clinopyroxene,
o B = Zireon)
- k- 2 = | LiITHOLOGY HE LITHOLOGIC DESCRIPTION Carbon-Carbonate (DSOP)
" E g 2 gl Elg -65 (0.2, 0.2, 0)
z = “ sl x
|- El gl2s Carbon-Carbonate (PP
- & H wlwls % Ttop) ('ﬂ_ﬂ'z_[_ol!
0 5-5 {bottom) {0.16, 0.03)
Colors: grayish olive green (5GY 3/1),
- olive gray TST 4/1), dark greenish gray 5y 471 Grain Size (DSOP)
1 v [5GY 4/1). Soft, infensely deformed. f 3-60 [21.4, 03.6, 29.0)
] Blele 5 " 6-123 (62.2, 25.7, 12.2)
lo.s MAJOR LITHOLDGY 8 sev 471
3 X-Ra PP
w ! T MUD {Smear CC) EE) 3-80 (<2u)
u 8 ] 30% Sand 30% Quartz [ ar 30 Micas
5 40t §i1t 16% Feldspar P Plag. 10% Kaol.
w 0% Clay 55 Mica 56 6/1 P Micas. 91 Chlo.
a Ble|e 105 Heavy minerals (Epidote, 20 PoORC 58% ML, (50% Mont.)
= Hide., Zircon) 10V 6/2
88| core 56¥ 371 5 S o] -avedl
CATCHER ; 1% Glauconite sla|B| |e }—
2% Zeolites L
1% Lithics (Chert) Fin
Carbon-Carbonate (DSDP a3 572,
-85 (0.3, 0.0, L]
B R/ol B] B| comg e
Grain Size (050P) Na
0 (12.7, 52.9, 35.0) aTCHun
L-Ray (PP Explanatory notes in Chapter 1
-9 1-90 (<2u
M Quar. 1 cas
P Plag. 8% Xaol.
P Micas 51 Chio.
PooRE 741 MXL. (70% Mont.)

LLS
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SITE 343 HOLE CORE 6 CORED INTERVAL:120.0-129.5w SITE 349 HOLE CORE 7 CEN;_D_‘N«I?E& AL: 129.5-138.0 m
FOSSIL wla FOSSIL [aTw
CHARACTER Z x|y CHARACTER z ||z
Z| w»n <|5|& Z| < |3|%
wlZ| & < o = HIiA wlz < o| = 26| %
2 o g 2|2 = 5 = E LITHOLOGY 22 3 LITHOLOGIC DESCRIPTION 3 o y ole = = E LITHOLOGY 2 2 = LITHOLOGIC DESCRIPTION
~N o wisl . ~N = o w e |
HHHEHER HHE -HEHHHER HHE
al o = =< =
a|la ; 2 HES s HREHE 3 HEE
o 4]
Colors: medium dark gray (N&), dark gray Colors: dark gray (N3}, light olive gray
4 {N3), olive gray (5Y 4/1), Vight olive - (5Y 6/1), olive gray (5Y 3/2), olive gray
= gray [5Y 6/1), lightified; no deformation. =] (sY 4/1), ?rl,‘venish gray (56 &/1), medium
R vorp Local calcareous, pyrite nodules and - dark gray (N4); indurated, no deformation.
0.5—] fracturing of units. 0.5 voIp Scattered pyrite nodules, calcareous zones,
i = 1 - Locally biaturbated. Conglomerate in Sec.
= MAJOR LITHOLOGY -1 5 composed of mudstone pebbles.
10 n4 ZEOLITE-RICH MUDSTONE/SANDY MUDSTONE (Smears 1.9 & MAJOR LITHOLOGY
# o 1-130, 6-28, 6-100, CC) Blele
Bl 6fe . (ET: B 15-35% Sand  8-20% Quartz = MUDSTONE-SANDY MUDSTONE {Smears 5-100, CC)
=) 25-35% Silt 5-12% Feldspa~ 15-30% Sand 10-17% Duartz
35-6M Clay 5-10% Mica 20-25% 51Tt B-121 Feldspar
1- 2% Meavy minerals (Epidote, I 50-60% Clay 1- 5% Mica
Garnet, Zircon) 1- 2% Heavy minerals (Epidote,
1- 7% Opaques W3 Garnet, Hornblende,
B B 2 0-TRY Vnlcanic glass 5Y 641 Orthopyroxene ,
35-56% Clay minerals Zircon)
B 0-TR% Glauconite 1- 2% Opagues
rd 10-20% Zeolites [ 50-80% Clay minerals
Zl 1= 3% Authigenic carbonate 5Y 372 TRY Glauconite
= 51 af1 1= 5% Lithics (Chert, S5ilt- . 0- 1% Micronodules
§ z B/8 stone, Quartzite, N3 2-15% Zeolites
alg Schist) w — 1- 2% Authigenic carbonate
o s ! | - SY 471 1- 2% Lithics (Chert, Meta-
2|3 BB R/ B Carbon-Carbonate (DSOP) sl= L 566/ quartzite, Schist,
=l e 5 3-60 {1.3, 1.0, 2) [ Volcanic?)
o i J g wl g sv 32
sl 5 B R/& B firain Size (DSDP) =|5 & Carbon-Carbonate {DSOP)
wl|s 3-99 (0.5, 8.4, 41.0) =| 8 i 3-100 (1.0, 0.4, 5
Bl it bl B Grat DSDP)
8 - = s rain Size (
= s 50 iéu!k} 3-50 {2 = 3-92 (0.9, 49.0, 49.3)
HE 5Y 4. M Quar. b5 Micas 2| =
= 5Y 6/1 P Plag, 90% MXL. (60X Mont.) =l
TRY  Pyri. & K/C 5| E
TRE Micas =% 8Y 3/2
% TRE K/C |-
TRE Clin., ]
Haul, Blelg
5Y 471
|~ na
B Rl B Bigln | 56 68/1
4 56 6/1,
5Y 6/1,
nz
100}
B B|E
Ble|® g Cl
28 c S6Y 4/1
§ Explanatory notes in Chapter 1
gle)e e 51 6/
=
100]  ya
N4
80| B R/ CORE cc|  m
| I ICATCHER
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SITE 348 HOLE CORE & CORED INTERVAL:135.0-148.5 SITE 349 H:)I.stsu CORE 9 CORED TENA $148.5-158.0 m
FOSSIL slal. glela
cuapacter | f HEH e RAE HHE
a2 3
i z |5 = 21 S | itnotoey |28 -4 LITHOLOGIC DESCRIPTION o |3 =| & |uthotoey |55 LITHOLOGIC DESCRIPTION
¢0§.~g’: ol & El=ln " AE1ES AH IR LlEl
aEHHHHHEE alnle HEHHHEE S
HEHE HHE M E HHE
o Colors: olive gray (5Y 3/2), dark greenish
u 0 Colors: dark greenish gray (SGY 4/1), gray (5GY 4/1), greenish gray (SG 6/1),
i B . VoD olive gray (5Y 4/1) with clasts of olive black (5Y 2/1), olive gray (5% &/1).
FIE . reenish gray (56 6/1), Tight clive gray voID Undeformed, indurated. Locally calcareous,
=l a ?5\' 6/1), greenish black (56Y 2/1), and pyritic, worm tubes.
a3 pale brown (5YR 5/2). Indurated, no MAJOR. LITHOLOGY
» 5 BjB|B 5Y 4/1 deformation, Locally calcareous. N | TERRIGENDUS MUDSTONE (Smears 1-110, 1-135
g |e | S6Y 4/1  Scattered pyrite nodules and mudstone Ul W = S6Y 4/ 2-50, 2-75, 375, CC) ! )
=
S ” clasts (6 cm). i 4% :;v 41 TR-15% Sand 0- 1% Glauconite
a2 8 (09 AT 30-55% 5ilt 5-10% Zeolites
w8 HAJOR L ITHOLOGY TR B 110) gg EH 45-607 Clay 0- 5% Authigenic
TR carbonate
g £ S&ND; NgDSTONE sg‘;“r e 139 10-17% Quartz 1= 3% Lithics (Chert,
£ B|6|6{8 e 3% S Quartz w 8-15% Feldspar Orthoqtzite,
w CORE SGY 471 200 il 124 Feldspar E
& CATCHER 503 Clay B% Mica wl L 5‘153 Mica Matasilt-
= 1% Heavy minerals (Epidote, g = sol- 5y 3/2 1-3% m‘{"z’;ﬁﬁﬂ“" ;:::‘IQEJ
5 md::::”""“" Zircon) a ] 2 56611 Zircon) 0- 1% Nannofossils
P e e =z 7% 1- 7% Opaques 0-TRE Diatoms
bl s 23 0- 1% Voleanic glass 0-TRZ Sporge spicules
TRY Glauconite =@ BlE|B 45501 C1 i 1
1% Micronodules = B 2 e
10t Teolites =1 MINOR LITHOLOGLES
3% Authigenic carbonate w s a (Smears 1-82, 1-100)
TRE Nannofossils Sl 25-30% Sand 1% Heavy minerals
TRY Foraminifera =| g 20-25% Silt (Epidote,
3% Lithics (Cherts, Dthoqtz., e 50% Clay Hornblende,
Basalt) AR Zircon)
3 8B 3 75! 7- 9% Quartz 1- 5% Opaques
T/R i &- B Feldspar 503 Clay minerals
5-10% Mica TR% Glauconite
1% Micronodules 3- 5% Lithics (Chert,
12-20% Zeclites Orthogtzite,
0~ 3% Authigenic Metagtzite,
carbonate Basalt)
0-TRS Foraminifera
0-TRZ Radiolarfans
il b) LIMESTONE(?) {Snsar 1-92)
B 5% Sand 4% Quartz, Feldspar
4 Stae 20% 511t 1% Mica
75% Clay 2% Opaques
TRE Zeolites
92% Authigenic carbonate(?)
Carbon-Carbonate (0SDP)
cC 2-37.(1.0, 1.0, 0}
g8 |8 R/ core Carbon-Carbonate (PP
CATCHEN 9-3 [top] (0.42, 0.001)
2-3 (bottom) (0.40, D.04)
Grain Size (DSDP)
2-28 (0.2, 63.3, 36.5)
X-Ray (PP
=3 u bk 2-33 (<24
M Qunr?'l Micas
P Plag. 2% Xaol.
TRE Pyri. 1% Chlo.
TRE Micas 955 MAL. (90% Mont.)
TRE K/C
TRE Clin.,
Heul,

Explanatory notes in Chapter |
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08S

SITE 34% HOLE CORE 10 CORED INTERVAL:IE6.5-156.0m SITE 3d5 HOLE ORE 11 CORED INTERVAL: 228.0-234.0 w
FOSSIL 8 @ FOSSIL - 2w
CHARACTER Hz| » : = E “ CHARACTER - g 2 2 § i
& |- ™™
s |28 ol € | Lirnorosy HE ; LITHOLOGIC DESCRIPTION e z 3 ol § £| & [umHotoey ‘é = LITHOLOGIC DESCRIPTION
- - =" N E
) §§§E§§s HEIE SHHHHHHE 5le
HEHEH glglx I HEEHEE gl2ls
|| &= - wlw|S Gnl G| & = wlw|S
Colors: olive gray (5Y 471}, olive aray
(5Y 3/2), light olive gray (5Y 6/1), dark Colors: dusky brown (S5YR 2/2), olive gray
reenish qray (56 4/1), medium dark gray b (5Y 4/1), grayish black (N2), dark gray
?N«I). Tight gray (N7}, olive black (5Y - YOlD (N3); soupy to soft to indurated. Conglom-
T/C sY 3/2 2/1), dusky brown (5YR 2/2), grayish brown B eratic, calcareous, and sandstone inter-
5Y 6/1 [5YR 3/2). Intensely deformed at top to 0.5 layers. Locally laminated and bioturbated,
glela 5Y 41 deformed below. Soupy, soft to indurated. 1 E
L8] Conglomeratic zones; locally calcareous. MAJOR L ITHOLOGY
r MAJOR LITHOLOGY .
120 S5y &1 MODST ars 1-75, 1-120, 2-145, 3-25, L TDSTONE (Snbaies 23148 gE]L‘u g
T/C 5-75, §-5) hao ¥ jartz ey
: i N3 RO-857 Clay 1- 27 Quartz, Feldspar
0- 7% Sand 1- 5% Heavy minerals [y - 19 A
15-48% S{1t {Epidote TR= 1% Heavy minerals
BlBlE 56 4/1 50-85% £ p B » e 0-TR% Mannofossils (Epidote)
[N\a-H7 a AR 11 Opaques 65% Clay minerals
- SV 6 sz ;. o Eincon) £l 15 Zeolites 24 Mica
50 - 5% Opagues 50-75% Clay minerals Blele|lr - 15% Authigenic
5-30% Zeolites 0-TRE Glauconite 2 carbonate
0- 33 LIL{I‘::?S (Chert, gﬂ?i ﬁerbo?_ate”
tstone, - annofossils
eaite, O-TRY Diatons, HINOR LITHOCOBIES
— 145 acelt adiolertans a) SANDSTONE (Smear 2-34)
z g—?g: gigstz 1- 5% Hica i 50% Sand 1% Lithics (Drthogtzite)
- sY 2N g7 Sher 48 30% Silt 60T Opagues and lsotropic
Semule|ele 251 MINOR LITHOLOGIES B/ 0 108 Clay grains (Lithic
wls a) SAKDY MUDSTONE (Smears 4-75, 4120, 6-75, sy 4/1 fragnents
Gl 6-110, CC 14% Quartz/Feldspar 5% Authigenic
= 5Y 2/1 50-60% Sand 3- 5% Opaques a 10% Clay minerals carbonate
e 20-30% Silt 10-40% Clay minerals 0% Zeolites
= k] 10-30% Clay 0-TRE Micronodules = b} CALCAREOUS MUDSTONE (Smear 1-130)
== 0-10% Authigenic - TRE Sand 301 Carbonate
g 0- 1% Glauconite carbonate 2l s 50% Si1t 45% Clay minerals
- 10-20% Zeolites 0-TRY Nannofossils g =4 50% Clay 1% Heavy minerals
v - 8-30% Quartz 0- 5% Lithics (Chert, sl s . (Eptdote)
6-17% Feldspar Qtzite, wil] 8 3% Quartz TRI Lithics
N4 10-15% Mica Basalt) =4 1% Feldspar 15% Zeolites
56 4/1 2= 7% Heavy minerals -2 8 8 5% Mica
BlBlE I (Epidote, fd $ .
5YR 3/2 Garnet, s 4 Grain Size (DSOP) F—’%“—%ﬁr—h%’%—er}%w
75k Zircon, £ 5122 (21.3, 52.8, 25.9)3-56 (0.7, 0.E.
Iibde. ) k]
5YR 2/2 b) LIMESTOME(?) (Smears 2-50, 5-90) = X-Ray @_I;&_
“ e 95-971 Carbonate R 359 Le2u)
95-97% Clay i uar, 997 MAL. (60% Mont.)
TR- Feldspar, Mica P Plag. 15 KL
TR- 5% Quartz 0-TRY Mica, Opagues TR Pyri,
0= 2% Heavy minerals (- 17 Zeolites B/ elels TRY Micas
B [R/H &8 Carbon-Carbonate (0SDP) TRT KO
4-61 (1.0, 0.7, 3) B TRE Clin.-
e 5-7 (1.1, 0.9, 1) 3 Heul.
goff 5761 Grain Size (DSOP) }
4-7 [80.7, 20.3, 19.0
SRzl 4-95 (53.0, 21.6, 25.4
5 X-Ray (PP
B /i B MY e k) 4-62 (<) g
uar. Micas N
P Plag. 2% Haol. . Vo1D
78 T Wieas S0t WAL, (B0% Mont.) =
icas % MIL. T Mont. ) 4
5YR 2/2 e KT =
14 TRE Amph. =]
TRE Clin.-
Heul,
BI81EFim cone [ el sy an CoRE ce|  BYR 272
ATCHER| 4 BB |B R ATCHER|-
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E 345 HOLE CORE 12 CORED INTERVAL: 262.5-272.0.m SITE 348 HOLE CORE 11 CORED INTERVAL: 310.0-319.5 m
FOSSIL wln FOSSIL —|T
CHARACTER EAH CHARACTER 2|8
Z| w» o |58 Z| w» <|a|a
MEE «|[=|0| & H B wlz <|2|0]| = =G| 2
2 o ole x E E 5 = LITHOLOGY 2|2 = LITHOLOGIC DESCRIPTION 2 o o|g = E E =| ¥ |tITHOLOGY ] x LITHOLOGIC DESCRIPTION
~ < n U o
HEEIEHEE 5|alg NEHEEIHHEE HEE
AL HHE HEEHE AFIE
s%5|22|29 ER A | HEFIEIE al¥]S
o 1]
Calors: dusky brown (SYR 2/2), dark gray Colors: dark gray (N3}, olive gray (5Y
. (N3), olive gray (5Y 4/1), dark greenish /B 4/1), indurated, undeformed. Interbeds
n vo1n gray [56Y 4/]). Undeformed, 1ithified. and gradations to sandy mudstone, sand-
-1 Some sandy mudstone, sandstone, breccia stone and breccia. Pyrite common. Local
0.5 in graded beds. Local bioturbation. bioturbatfon.
Ll - MAJOR_L1THOLOGY MAJOR LITHOLOGY
3 MUDSTONE 8|8 |8 R MUDSTONE/SANDY MUDSTONE (Smear CC)
b/C) BIR 26T Sand 15% Quartz
MINOR LITHOLOGY 201 Silt 7% Feldspar
60T Clay 5% Mica
gle|s SANDY MUDSTOME {Smear 5-85, CC) B/8 8 3% Heavy minerals (Epidote,
25% Sand 13% Quartz Garnet, Hbde,, Pyrox.)
20% Sile 71 Feldspar 5% Dpaques
555 Clay 2% Mica 60% Clay minerals
i na 1% Heavy minerals (Epidote, TR% Glauconite
Garnet 5% Zeolites 57 Lithics (Basalt,
55% Clay minerals ) Schist,
- 6% Lithics (Chert, Qtzite, Grain Size (DSDP) Metagtzite]
= Basalt) 4-90 (3.9, 50.3, 45.8)
- 155 Zeolite 6-20 {13.3, 48.1, 38.6)
2 5 41 TRE Authigenic R on
5 carbonate ElB R iﬁ
HENE 2% Dpaques d1 3108 (Bulk)  3-118 (<24)
=] Quar. 6 Micas
= PP & P Plag. 924 MAL. (80% Mont.)
wl|d 3 5-50 (Bulk)  5-50 (<2 gz TRT Micas KiC
% o N3 P ar, % cas 21— TRT K/C
2 P Plag, 941 MAL (60% Mont.) | 1 Anph.
b= TRE  Pyri. 2T K/C = TRE Clin.-
o TRE Micas - " Heul.
1{2: E({l‘: ? Larbon-Carbonate (DSOP)
Heat. 8|0 R 3123 (0.4, 0.3, 0]
Carbon-Carbonate (DSDP
ETFE (0.9, 0.7,
B jR/Pl B 4
B|B[R/P
5 -
N3
| 56y 4N
Ble M3
CORE
Bl e|B| B jarchen] - SYR 2/2
Bl&
5Y 4/1
Ele IRIPRf
L
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SITES 346, 347, AND 349

DENSITY (g.cm=’) ~ GRAPE BSyringe 349-1
.0 15 2.0 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4
COMPRESSIONAL WAVE VELOCITY (km.sec-!) & i
]ﬁ el 2_';0 " 215 i 3»0
M
-9
b A o
a o
o 4 P ®
A o
a a o
A
a UQ
L2 4 o
a o
! a o
a
a o
= a o
a
a @o
- ®
a o
L A u] ®
a o o
ul o
g a m o
a
a o o
s & ® %
a U] o
i a L]
a o o
-6
7
L8
g
cc

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 . 1.5 . 2.0 X 2.5
WATER CONTENT (wt %) © Syringe
80 _ 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &
1.5 ) 2.0 ) 2.5 ) 3,0
M
F
L a m ]
¥i
a m (u]
£
- 4 &
a u] U]
-5
£ ul U]
F6
-7
L £ u] U]
-8
& L] ®
-9
cc

" e " 1 I

For Explanatory Notes, see Chapter 1
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SITES 346,347, AND 349

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 25 30

M

-1
A o] o

I ‘

-2 o

-3

-4

L5

3

7

L8

-9

cc

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=®) ~ GRAPE @Syringe
1.0 15 20 2.5
WATER CONTENT (wt %) @ Syringe
80 . 5.0 - 4.0 - 20
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 2.0 25 30
M
1
= m
F2
3
-4
-5
-6
-7
=8
-9
cC

1 1

For Explanatory Notes, see Chapter 1

349-4

SECTION 1
CM

SITES 346, 347, AND 349

585



SITES 346, 347, AND 349

DENSITY (g.cm-®) ~ GRAPE BSyringe
1.0 15 20 . 25
WATER CONTENT (wt %) © Syringe
849 —) 6I0 'S 4lD i 2-0
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 . 3.0
M
A
dl
2
X o o
s jul o
3
-4
a m o
F5
L A m ®
L6
a m o
r?
L
L3
'S u] o]
=
GC A

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 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 2.5 3.0
M
L
F1
a
L A m o
2
3 a
-4
-5
L6 a m [u]
-7
¥
_g e
cc

L " 1 L

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm-) ~ GRAPE BSyringe 349-7
1.0 15 ‘ 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 ; 40 . 20 [:MSECTION 1 pd 3 4 5
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0
1.5 . 2.0 2.5 . 3.0
7 il
-
-] i3
I 25
a 0O o
2 |
3 50
-4 —
- 75
5 o -
k6 - I-
100
L7 —
L g —125
_g p—
cc -
" " L L 1 L-150

For Explanatory Notes, see Chapter 1
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DENSITY (g.em=>) ~ GRAPE BSyringe
1.0 R . BB . S
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &
1.5 2.0 2.5 . 3.0
M
-
s
m o
2
-3
L4
k5
L6
¥
8
-9
cc

" L 1 i

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm=?) ~ GRAPE @Syringe 349-9
]}0 i 1 :5 i 2:0 " 2'15
WATER CONTENT (wt %) © Syringe
80 60 40 20 SECTION 1 2 3 4
: : ) ; ; i ! M
COMPRESSIONAL WAVE VELOCITY (km.sec-!) & -0
1.5 2.0 2.5 . 3,0
- u
-] =
I - 25
r2 =
L ™
jul o
K 50
—
-4 —
'y
L =
- 75
.6 —
Lwo
Ly L
»
—
o 125
-g p—
cc -
: . L . 150

For Explanatory Notes, see Chapter 1
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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
a

A
L2
&
-3
-4
k5
£ i &
"'y
-6
-7
-3
a u] ®

-9
cc
For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm~>) ~ GRAPE BSyringe
1.0 1,5 20 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 40 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!') &
1.5 2.0 25 3.0
M
dl
k2
F3 am o
F4
-5
L6 a
k7
k&
_9 ry
cC
For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

DENSITY (g.cm-?) ~ GRAPE BSyringe 349-12
1.0 15 . 20 25
WATER CONTENT (wt %) @ Syringe
80 ) 60 . 40 . 20 CMSECTIUN 1 2 3 4 ]
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a 0
1.5 2.0 2.5 . 3.0

H [

-1

I 25

o
a =
L2
" =

3 50

|'

B

4 |
=75

) -

L6 L4 5
—100
=

- 7 '—

r

-8 125

..9 p—

cC -

L n ' L 150

For Explanatory Notes, see Chapter 1
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SITES 346, 347, AND 349

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
L A
-1
L2
(U]
" &S
-3
k4
-5
5 a g ®
-6
-7
]
-9
cc

For Explanatory Notes, see Chapter 1
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