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SITE DATA

Position: 69°50.23'N; 01°14.26'W

Water Depth (from sea level): 3195.0 corrected meters (echo
sounding)

Bottom Felt at: 3216.0 meters (drill pipe)
Penetration: 802.0 meters

Number of Holes: |

Number of Cores: 36

Total Length of Cored Section: 336.5 meters
Total Core Recovered: 189.8 meters
Percentage of Core Recovery: 56.4%

Oldest Sediment Cored:
Depth below sea floor: 762.0 meters
Nature: Red sandstones
Age: Eocene(?) (Core 32)
Measured velocity: =6.0 km/sec

Basement:
Depth below sea floor: 762.0 meters (drilled)
Nature: Altered aphyric basalt breccia
K/Ar age: 28 m.y. (late Oligocene)

Principal Results: This site was located in the Lofoten Basin
near the eastern flank of Mohns Ridge. The sediments
consist of a “‘glacial” and Miocene sequence, overlying an
Oligocene and late Eocene sequence. “Glacial” sediments
extend from the top to a depth of 36 meters and are
dominately muds, sandy muds, and sands. Miocene
sediments extend from 36 to 169(?) meters, and consist of
clays, muds, and siliceous oozes. The fauna is siliceous.
The Oligocene section extends from 169.5(7) meters to
530(7) meters. The late Eocene sediments consist of
mudstones and sandstones in the lower part. Often
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lithified and soft sequences alternate, From 764 meters, the
basement consists of tuff breccias, and below, highly al-
tered basalt and amygdaloidal basalt.

BACKGROUND AND OBJECTIVES

Site 345 lies near the base of Mohns Ridge close to
the southwestern margin of the Lofoten Basin. The Jan
Mayen Fracture Zone consists of two segments. Site
345 lies east of the younger (northern) segment and
north of the older segment (see Figure | in Chapter I,
this volume) of this fracture zone. As originally
selected, the site lies near the boundary of the abyssal
plain in the Lofoten Basin.

From the reflection profiler records (Figure 1), a
series of horizontal layers (presumably turbidites) in the
abyssal plain abut against a folded transparent se-
quence, which in turn lies above basement. In order to
minimize the depth to basement, and to be sure that
basement was actually discernible in the reflection
records, the actual site was selected as the point shown
in Figure 1, so that the objective of coring the turbidite
sequence and dating the underlying angular uncon-
formity was not lost, However, coring through the
‘“transparent” sequence of sediments was expected to
yield information about the history of sedimentation in
the Lofoten Basin. Samples of basement were sought in
order to learn about its nature and age. The sea-floor
spreading types of linear anomalies are not very clear in
this area, and it has not been possible to date the base-
ment accurately from them.

OPERATIONS

Approach to Site 345

Site 345 was approached from the northeast after
steaming 460.4 n mi, including surveying, in 52 hr, 39
min at an average speed of 8.7 knots from Site 344. At
0159Z, the course was altered to 254° and the speed
reduced to 150 rpm. The original site was at the edge of
an abyssal plain, however, this site was not selected
because basement was not clear on Glomar Challenger’s
profiler records. The ship continued on the same course
just off the abyssal plain when the reflection corre-
sponding to basement was again visible on the records.
However, at this latter location, the layered sequence of
sediments (presumably turbidites) was absent. The
beacon was dropped at 0817Z, and the ship continued
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Figure 1. Profiler record — Site 345.

on the same speed and course until 0832Z. At this time,
the profiling and magnetic gear was pulled in, and the
ship maneuvered to reoccupy its position over the
beacon (Figure 2).

Drilling Operations

A 13.5-kHz beacon was dropped at 0817 hr, |
September. Estimated sediment thickness (750 m
minimum) was somewhat greater than expected. The
on-site weather was expected to be good for a minimum
of 2 days. The standard 3 X LSB BHA was run, with
the Lynes RFT and circulating sub included above the
CB.

The sea bed was contacted at 3216 meters, and con-
tinuous coring undertaken to 3262 meters. Recoveries
were less than expected due to the presence of thin ooze
and sandy mud which extruded through the soft-style
catcher and sock. The use of a hard-style catcher, with
less fingertip gap, improved recoveries.

From 3252.5 to 3927 meters, the wash and core
method was adopted, including multiple washes, as
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core evidence dictated. During this 684-meter interval,
23 control cores were taken. Reasonably good recov-
eries were obtained from the generally homogeneous
material (Table 1).

Continuous coring was adopted at 3927 meters
(720.5 m BSB) in advance of estimated earliest base-
ment depth. The transition zone from 3974.5 meters
was successfully cored and recovered. Basalt was cored
from 3978 meters to final depth at 4018 meters. This
represents an interval of 43.5 meters, with 13.5 meters
recovery, or 31% (Table 1). Recoveries from the basalt
section were disappointingly low due to the severely
fractured nature of the brecciated material. The basalt
was probably also undergoing further fragmentation
and jamming in the core barrel.

Overall penetration was 802 meters of which 336.5
meters was cored with 189.8 meters recovery, or 56.4%
(Table 1). The hole remained clean throughout. There
was no evidence of hydrocarbons, and the hole was
abandoned according to regulations. The Glomar
Challenger was underway to Site 346 at 1113 hr, 5
September.



TO°N SITE 345
4® 0817 2 Sept

NI
[
t_' 1100
|
L

~
0800
1 Sept

5 Sept

Figure 2. Track chart — Site 345.

LITHOLOGY

The hole penetrated 762 meters of sediments: clays,
muds, sands, diamictons, and their lithified equivalents.
This sediment column has been subdivided into three
units (Table 2 and Figure 3).

Unit Descriptions
Unit 1

Unit | consists of gray and brown clastic sediments
including muds, sandy muds, sands, and diamictons.
The unit also contains volcanic ash and foraminiferal
ooze. A sequence of graded beds exists at the base of
Core 5, Section 4 (average thickness 15 cm), with a total
thickness of 63 cm. The sediments are mainly ter-
rigenous, i.e., glacial marine as well as sediments
deposited from suspensoids, or deposited by other mass
transport mechanisms. The age of this unit is given as
Holocene-Pliocene (to early Miocene?).

Unit 2

The unit is described in the following two subunits
(Table 2). Subunit A consists mainly of gray and green
clays, also muds, and transitional biogenic siliceous
sediments (diatomaceous muds and muddy diatom
ooze). Foraminiferal ooze and volcanic ash are also
present. Bioturbation is present, but not as clearly iden-
tifiable as in the lower portions of Unit 2.

Subunit B is similar to Subunit A in color; however,
the variety is not quite as great (Table 2). It consists
mainly of muds and clays (i.e., slightly coarser than
Subunit A), and their lithified equivalents. The coring
deformation for this subunit is slight to intense, and
variable in a core. Alternations of lithified and non-
lithified units are characteristic. Volcanic ash, pyrite,
and siderite nodules are present, but not dominant.
Bioturbation exists everywhere within the unit.

Unit3

The unit consists of two subunits, as described below:
Subunit A has a great variety of colors, mainly in
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shades of gray and green, black, and shades of orange,
purple, and brown. The subunit is mainly a mudstone.
Other lithologies include mud, sandy mudstone, some
calcareous sandy mudstone, sandstone, and limestone.
Characteristic is the ubiquitous nature of bioturbation;
identifiable types of burrows include Zoophycos, Chon-
drites, Helminthoida. Volcanic ash and its derivatives,
as well as limestone and siderite (?) fragments, are pres-
ent. Towards the base of this subunit, a number of tur-
bidite sequences are present (Table 2).

Subunit B colors include a great variety of shades of
gray and brown, and towards the base of the unit,
shades of red (Table 2). It consists of claystone to
sandstone of various types, diamictites, and volcanic
ash. The fine-grained lithologies particularly exhibit
bioturbation and identifiable lebensspuren including
Zoophycos. Cross-bedding and graded bedding are the
most important characteristics of this subunit, which
consists for the most part of turbidites (identifiable
Bouma sequences). These grade near the base into
diamictites of different origin. The diamictites include
exotic pebbles, particularly chert, quartzite, and
granitic rocks.

Interpretation

The sediments at Site 345 consist of an accumulation
primarily of clastic sediments, accumulated by
mechanical processes from Eocene to Recent time.
Biogenic materials form a subordinate component. The
reddish-brownish pebbly mudstones and diamictites
above the basaltic basement are interpreted as slump or
similar deposits, transported and deposited mainly by
gravity. The high degree of roundness of many of the
pebbles, near the base of Subunit 3B, indicates that run-
ning water or surf action played an important role in
the transport history of this material. Ultimately, the
pebbles and finer sized materials were incorporated
into the slump deposits. The low degree of sorting
suggests that very little winnowing took place. Because
these slump deposits are directly overlain by turbidites,
it may be assumed that slumping took place in the
marine environment. No fossils are present to indicate
either an exact age or a depth range. The size of the
pebbles (1.2 cm), however, suggests a near-shore en-
vironment, or the proximal part of a fan associated
with a submarine canyon.

These pebbly mudstones and diamictites are overlain
by a series of turbidites, indicating either increasing
water depth, increased distance from the source, re-
duced transport energy, or a combination of these
parameters. Extensive bioturbation in the fine-grained
rocks above each turbidite unit indicates quiet water
conditions between the occurrences of turbidity
currents. Occasional pyrite concretions suggest that
reducing conditions existed below the habitat occupied
by the burrowing organisms.

The number of total thicknesses of turbidites ap-
parently diminishes from Subunit 3B into the upper
portions of Subunit 3A. Transport mechanisms other
than turbidity currents assumed greater importance,
i.e., settling out of sediment particles from suspensoids.
Volcanic ash contributed to the sediment make-up
through *“Unit 3 time.”
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TABLE 1
Coring Summary, Site 345
Date Depth From  Depth Below
(September Drill Floor Sea Floor Cored Recovered Recovery
Core 1974) Time (m) (m) (m) (m) (%)
1 1 1800  3216.0-3224.0 0-8.0 8.0 5.9 75
2 1 1902 3224,0-3233.5 8.0-17.5 9.5 4.4 46.3
3 1 2005  3233.5-3243.0 17.5-27.0 9.5 4.0 42.1
4 1 2105 3243.0-32525 27.0-36.5 9.5 3.0 31.6
5 1 2215 3252.5-3262.0 36.5-46.0 9.5 6.0 63.1
Washed 3262.0-3271.5 46.0-55.5
6 1 2312 3271.5-3281.0 55.5-65.0 9.5 3.0 31.6
Washed 3281.0-3290.5 65.0-74.5
7 2 0030  3290.5-3300.0 74.5-84.0 9.5 2.0 21
Washed 3300.0-3309.5 84.0-93.5
8 2 0208 3309.5-3319.0 93.5-103.0 9.5 5.7 60
Washed 3319.0-3328.5 103.0-112.5
9 2 0346 3328.5-3338.0 112.5-122.0 9.5 &5 57.9
Washed 3338.0-3347.5 122.0-131.5
10 2 1525  3347.5-3357.0  131.5-141.0 9.5 9.5 100
Washed 3357.0-3376.0  141.0-160.0
11 2 0700 3376.0-3385.5 160.0-169.5 9.5 9.5 100
Washed 3385.5-3404.5 169.5-188.5
12 2 0850 3404.5-3414,0 188.5-198.0 9.5 2.2 23.1
Washed 3414.0-3433.0 198.0-217.0
13 2 1230  3433.0-3442.5 217.0-226.5 9.5 L5 15.8
Washed 3442.5-3461.5  226.5-245.5 9.5 6.0 63
Washed 3471.0-3509.0 255.0-293.0
15 2 1645  3509.0-3518.5 293.0-302.5 9.5 1.3 13.7
Washed 3518.5-3547.0 302.5-331.0
16 2 2033 3547.0-3556.5 331.0-340.5 9.5 5.6 56.9
Washed 3556.5-3585.0 340.5-369.0
17 2 2255 3585.0-3594.5 369.0-378.5 9.5 5.7 60
Washed 3594.5-3623.0 378.5-407.0
18 3 0120 3623.0-3632.5 407.0-416.5 9.5 1.0 10.5
Washed 3632.5-3661.0 416.5-445.0
19 3 0345  3661.0-3670.5 445.0-454.5 9.5 9.5 100
Washed 3670.5-3699.0 454.5-483.0
20 3 0555 3699.0-3708.5 483.0-492.5 9.5 4.1 43
Washed 3708.5-3737.0 492.5-521.0
21 3 0855 3737.0-3746.5 521.0-530.5 9.5 8.0 84.2
Washed 3746.5-3775.0  530.5-559.0
22 3 1130° 3775.0-3784.5 559.0-568.5 9.5 7.1 75
Washed 3784.5-3813.0 568.5-597.0
23 3 1420 3813.0-3822.5 597.0-606.5 9.5 9.7 100
Washed 3822.5-3851.0 606.5-635.0
24 3 1730  3851.0-3860.5 635.0-644.5 9.5 9.5 100
Washed 3860.5-3889.0 644.5-673.0
25 3 1953 3889.0-3898.5 673.0-682.5 9.5 9.5 100
26 3 2120 3898.5-3908.0 682.5-692.0 9.5 6.8 71.6
Washed 3908.0-3927.0 692.0-711.0
27 3 2325  3927.0-3936.5 711.0-720.5 9.5 3.1 33
28 4 0240 3936.5-3946.0 720.5-730.0 9.5 9.6 100
29 4 0445 3946.0-3955.5 730.0-739.5 9.5 2.5 26.3
30 4 0645 3955.5-3965.0 739.5-749.0 9.5 7.0 73.7
31 R 0835 3965.0-3974.5 749.0-758.5 9.5 8.0 84.2
32 4 1035 3974.5-3980.0 758.5-764.0 5.5 4.0 81.8
33 4 1235 3980.0-3989.5 764.0-773.5 9.5 3.8 40
34 Bl 1510  3989.5-3999.0 773.5-783.0 9.5 2.5 26.3
35 4 1825 3999.04008.5 783.0-792.5 9.5 2.3 17.9
36 4 2240 4008.5-4018.0 792.5-802.0 9.5 1.0 0
Total 4018.0 802.0 336.5 189.8 56.4
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TABLE 2
Lithologic Summary, Site 345
Depth (m)
and Core
Unit Numbers® Age Characteristics
1 0-46 Muds, sandy muds,
(1-1to 5-4) sandy diamictons
(pebbles are present
throughout most of
Holocene, this unit), foram ooze;
Plio- colors are extremely
Pleistocene varied; volcanic ash is
to Early scattered throughout
Miocene this unit; at the base
of Section 5-4 a se-
quence of graded beds
exists (average 15 cm
thick), sandy muds to
muds (or clays)
2 46-331 Eatly Mainly clays, muds and
(6-1 to 15-6) Nidoste: diatomaceous muds;
Oligocene volcanic ash; bioturba-
tion prominent.
Subunit 46-160.0 Early Mio- Mainly clays, also
2A (6-1 to 10-6)  cene and muds, transitional
E. Miocene  biogenic siliceous
or late sediments, foram ooze,
Oligocene volcanic ash; burrows
Subunit 160-331 Mainly mud, some clay
2B (11-0 to 15-6) and their lithified
. equivalents in alter-
gl}lgocene nating units; bioturba-
tion throughout; vol-
canic ash; pyrite and
siderite nodules
3 331-762 Mudstone to sand-
(16-1 to 32-2) stones, diamictites,
: some limestone,
gif?fme pebbles particularly
Eotene: in lower part of unit;
Eocene _mrbid ites increasing
in importance towards
base of unit; volcanic
ash, bioturbation and
recognizable burrows
throughout
Subunit 331-711 Mainly mudstone.
3A (16-1 to 26-6) Other lithologies in-
clude mud, sandy mud-
stone, some calcareous
sandy mudstone, sand-
stone, and limestone;
the subunit is charac-
. terized by omnipres-
glf%?:;e— ?nt bioturbation, and
Eocene (?) identifiable burrows;

volcanic ash, altered
ash, and devitrified vol-
canic glass is present at
many levels; limestone
(fragments?) and sid-
erite (and rhodochro-
site?) fragments or con-
cretions are also pres-
ent; a number of tur-
bidites are recognized
in this subunit

SITE 345

TABLE 2 — Continued

Depth (m)
and Core
Unit Numbers Age Characteristics
Subunit 711-762 Claystone, mudstone,
3B (27-1 to 32-2) sandy and pebbly mud-

stone, sandstone, with
various admixtures of
coarser and finer com-
ponents, diamictites;
volcanic ash; most of the
the fine-grained litholo-
gies are extensively bio-
turbated; Zoophycos
and rind burrows are
also present; Cross-
bedding and graded
bedding are the most
important character-
istics of this subunit
which consists, for the
most part, of a series
of turbidite sequences
(Bouma sequences),
grading towards the
base into diamictites
of different origin;
calcareous sandstones
and limestone pebbles
are also present, espe-
cially near the base of
the subunit, as are welk
rounded pebbles of
exotic origin (at least

1 pebble of granitic
composition); pebbles
in Section 31-6 are
equidimensional (<1
cm), very well rounded,
and consist of chert,
quartzite, and granitic
rocks (?); core 32 is
largely a pebbly sand-
stone, of reddish-br
brownish colors, with
scattered subrounded
pebbles (about 1.2 cm
in length), lithology
similar to above

Eocene (?)

4Core numbers in parentheses.

The trend to quiet-water conditions continued into
Unit 2 time. In Subunit 2b, muds and some clays are
dominant, bioturbation is extensive. ** Pelagic sedimen-
tation” without biogenic contributions was the deter-
mining factor, i.e., slow settling of individual mineral
particles through the water column. Later detailed in-
vestigations of the core may change this concept, but it
may serve as a useful working hypothesis.

Subunit 2a, of lower Miocene age or upper Oligo-
cene age shows a continuation of quiet water condi-
tions. Clays predominate; volcanic ash is also present.
Transitional biogenic siliceous sediments, mainly dia-
tomaceous “muds,” also contribute to the sediment
mass, perhaps indicating that sedimentation rates were
slow enough to prevent complete masking by dilution
of the biogenic components. Other factors may have

455



SITE 345

R Measured Velocities
UNIT 1 - Muds, sandy muds, |.—.. gLIO-UR in km/sec

sandy muds, foraminifera eie LE BT' +

ooze. b5 PLEIST

46.0 m

100

UNIT 2 - Clays, muds,
trans. silic. seds.,

foram ooze to 160 m. Mud Wt
200 (stone), clay (stone) to etie
331 m. L

300

|
5
OLIGOCENE

E
[=
L= ]
=
L
& — —e
o 400 i
Z —
S e
- UNIT 3 - Mudstone, with e
- mud, sandy mud, calc. oA
= sandy md, Sandstone, i
b Timestone to 711 m. et
500— meitesolia:
- oy
[ e B
i -
600 —jm ] e
Claystone, mudstone, o o 4y 4 '-'o,-'
pebbly mudstone, i
i sandstone to 762. N I =
P @
e i
e s s |
....... <
700

762.0 m
BASALT BRECCIA

800
T.D. = 802.0m

Figure 3. Lithologic summary and seismic profile — Site 345.
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contributed to the increased influx of biogenic com-
ponents; perhaps climatic deterioration increased the
intensity of circulation, hence increasing upwelling and
primary production, or perhaps cooling placed stress
on the marine ecosystem, simplifying the food web, and
leading to an increased rate of “outfall” from the first
trophic level of the system (Warnke, 1970; Warnke et
al., 1973). The question remains unanswered.

Unit | is an accumulation of glacial-marine
sediments, of Holocene to Plio-Pleistocene age. The
base of this unit (Core 5) is of early Miocene age thus
perhaps signaling the initiation of glacial-marine
sedimentation during the Miocene, i.e., prior to about 5
m.y. ago, but it must be emphasized that: (a) the
faunal determination of the age of the material may not
be very secure; (b) a general, intensive climatic
deterioration took place only in Gauss time, as in-
dicated by the deposition of the first ground moraine in
[celand, *‘just prior to the mammoth event’
(McDougall and Wensink, 1966); (c¢) initiation of ice
rafting in the North Atlantic is placed at about the
same time (Berggren, 1972); and (d) the identification
of glacial-marine sediments is not entirely unequivocal
(no exotic pebbles have yet been identified from the
very base of Unit 1).

IGNEOUS PETROGRAPHY-PETROLOGY

General Description

Rocks of acoustic basement in Hole 345 were
penetrated at 762 meters. Five cores (32, 33, 34, 35, and
36) contained 6.5 meters of sedimentary-tuff breccia,
and 3.8 meters of basalt.

In the 762.75 to 763.1 meter interval, the boundary
between the sedimentary series and the basement rocks
is present. The breccia, which is found below this
boundary, contains round and angular fragments of
weathered basalt, with hematite, zeolite, and calcite
(0.5-6 cm). The breccia matrix is a moderate yellowish
sandy silt, with white calcite veins (1-3 mm). The basalt
fragments are grayish-red (5R4/2), with grayish and
pale blue-green zeolite rims.

Above this breccia, is a moderate brown sandstone
with rare, round zeolite fragments. Below the breccia,
there is a tuff-breccia horizon with thin sedimentary
layers. The tuff-breccia series consists of 13 rhythmic
layers from 0.3 to 1 meter in thickness. The lower por-
tion of this rhythmic layering is represented by a very
coarse grained (5-10 cm), angular, altered, gray and
grayish-red aphyric basalt, with smectite and zeolite. In
the upper portion of the rhythmic layered series, there
are small (0.2-2 c¢cm), angular and round fragments of
smectite, zeolite, and altered basalt.

The breccia matrix consists of dusky blue-green to
grayish-bluegreen smectite-chlorite-zeolite, with thin
calcite veins. Thin laminae of sandstone and siltstone
with fragments of basalt and zeolite are present in up-
per and central portions of rhythmic layered tuff-
breccia (Samples 33-3, 8-17 cm, and 30-37 c¢m). The
angle of inclination of the sedimentary layer is near 30°.
There are branching veins of white calcite (1-10 mm),
and cavity walls have zeolite and calcite crystals. Rare
goethite veins (1-3 mm) were observed.

SITE 345

The basalt (Cores 34-2, 35-1, 35-2, and 36-1) has a
vesicular aphyric, aphanitic texture, is medium gray
(N5) to medium light gray (N6) in color, with patches
of grayish-red and pale blue-green. White calcite and
green-yellowish zeolite veins, and cavities with walls
coated by calcite and zeolite crystals, are present. There
are slickensides, which have a blackish-red, clay-like
material (zeolite with basaltic dust) on their walls.

Petrography

Based on the data from megascopic and microscopic
descriptions the following types of basement rock are
present: (1) zeolitized basalt tuff-breccia; (2) sedimen-
tary (tuff)-breccia; (3) altered hyalobasalt; (4) amyg-
daloidal basalt.

A brief description of these types follows:

Sedimentary (Tuff)-Breccia

This unit is found between the basalt tuff-breccia in
Sections 32-3 and 33-3. The rock is multicolored,
moderate brown to light brown, with grayish blue-
green spots. Coarse, angular fragments are zeolite-
smectite and basalt. The matrix is sandy silt and silty
sand, with round quartz and plagioclase grains. Very
rare radiolarian and diatom fragments were observed.

Zeolitized Basalt Tuff-Breccia

This is present in top of the cored section (Sections
32-3, 33-2, 33-3, 34-1, 34-2). It is very coarse grained
and very often only one fragment of this breccia is con-
tained in a thin section. The fragments are represented
by altered (zeolitized, smectized, and oxidized) basalt;
stripped and rosetted zeolite (near isotropic and
isotropic, N = 1.500), Hematite, goethite, and altered
olivine are replaced by chlorite, smectite, and calcite.
The smaller basalt fragments have a greater degree of
alteration than the larger fragments. The zeolite-
smectite fragments have a concentric structure, which
probably represents the sequential replacement of
volcanic glass. The fragment form generally is angular.

The breccia cement is smectite and zeolite, with
hematite and goethite dust. Very often thick calcite
veins cut through the breccia. The zeolite-smectite ce-
ment is also replaced by calcite.

Altered Hyalobasalt

This rock type is present in the lower portion of the
cored section (Sections 34-2, 35-1, 35-2, 36-1). The
basalt has aphanitic, microporphyric, variolitic, micro-
hyalophytic, and microintersertal textures. One can see
a taxitic heterogeneity of the rock conditioned by
irregular crystallization of magma. Rare phenocrysts
and glomeroporphyritic clusters are present, consisting
of altered olivine (up to 3%-5%) and plagioclase (up to
10%).

The groundmass consists of twinned plagioclase laths
(0.1-1 mm long). The plagioclase is labradorite (An 60-
68, having a maximum extinction angle 33°-38° in zone
1010), and sometimes with a trachite arrangement.
Very often the plagioclase laths are skeletal, with an
isotropic and near isotropic matrix inside. This material
is probably devitrified volcanic glass. Between plagio-
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clase laths, a microlitic felt of plagioclase is present,
submerged into an altered glassy matrix. Sometimes it
is marked the fine underdeveloped prisms of clino-
pyroxene which accretes together with plates of an iron
mineral. Also the clinopyroxene forms thin laths which
are interlaced with plagioclase laths. C:Ng(y) of this
clinopyroxene is 40°. Olivine phenocrysts are repre-
sented by euhedral crystals (0.3-0.5 mm), replaced by
iddingsite, calcite, with a goethite matrix.

Plagioclase phenocrysts have prismatic and tabular
forms. The grains often are zonal. The central part of
zonal phenocrysts is replaced by fine plate aggregate of
hydromica. Thin peripheral edging is clean and
transparent. In center of phenocrysts the plagioclase is
bytownite An 74 (Ng[y] = 1.574), and on periph-
ery—andesine, An 48 (Np[a] = 1.553) (Sample 36-1,
98-100 cm),

The intergranular groundmass consists of a slightly
recrystallized matrix material, probably zeolitized-
smectized glass (V<1.55). Zeolite, calcite, smectite, and
chlorite very often fill veins, cavities, and amygdules.
The number of amygdules sometimes is very high
(~10%) and hyalobasalt has amygdaloidal character.
The basalt is very highly altered. Nearly half of the
plagioclase is replaced by hydromica, zeolite, and
calcite. Olivine is completely replaced by calcite, smec-
tite(?), zeolite, and goethite,

Amygdaloidal Basalt

This basalt is very similar to the altered basalt, but
contains more than 10% amygdules (0.2-2 mm). These
are filled by zeolite, smectite, plus rare calcite.

Summary

Rocks of acoustic basement in Hole 345 are basalt
tuff-breccia, sedimentary (tuff-sedimentary) breccia,
hyalobasalt, amygdaloidal basalt. The tuff breccia and
sedimentary breccia originated in submarine con-
ditions. They contain weathered basalt and altered
pyroclastic products. The hyalobasalt and amyg-
daloidal basalt probably represent a submarine flow,
exposed to secondary hydrothermal alteration and
weathering. However, it is possible that the flow may
represent a subaerial, or a shallow submarine flow. The
high degree of oxidation and weathering of the basalt
supports this conclusion.

PHYSICAL PROPERTIES

Bulk Density, Porosity, and Water Content

Figure 4 shows the variation in sonic velocity and
density with depth. Data plotted are uncorrected
GRAPE analog data (values from 40, 80, 120 cm
averaged together/core section) and uncorrected sonic
velocity. Figure 5 shows syringe water content and
acoustic impedance. A number of units possessing
different physical properties are seen. Table 3 gives
means and standard deviations for all the different
units.

Shear Strength

Figure 6 shows the combined shear and unconfined
compression strength profile for this site. Shear
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strength values show considerable scatter in Cores 1-8,
and an anomalous reversal in strength in Core 1.
However, Core | was intensely deformed.

Unconfined compressive strength shows a pattern of
orderly and regular increase from Cores 2 to 13. Below
Core 16, values exceed the limit of measurement of the
penetrometer (4.5 TSF).

GEOCHEMICAL MEASUREMENTS

Inorganic Geochemistry

The results of analysis of interstitial water samples
are found in Table 4.

Organic Geochemistry

Neither the presence of gas nor hydrocarbons was
detected at Site 345.

BIOSTRATIGRAPHY

Biostratigraphic Summary

“Glacial” sediments (Pliocene to Pleistocene) were
encountered in Cores 1 to 4 (0-36.5 m) with nanno-
plankton, foraminifera, and traces of radiolarians.
Nannofossils are restricted to some horizons. Re-
worked Cretaceous and Paleogene pollen, spores, and
nannofossils are present in differing amounts.

A hiatus exists between Pliocene and the early
Miocene of about 13 m.y. The early Pliocene was deter-
mined in Cores 5 to 11 (36.5-169.5 m) based on
diatoms, silicoflagellates, dinoflagellates, and
radiolarians. However, according to silicoflagellates
Cores 9 and 10 belong to the upper Oligocene-lower
Miocene which is supported by dinoflagellates and
foraminifera. Sediments below contain only arena-
ceous foraminifera and dinoflagellates, which in some
horizons become frequent. They indicate an Oligocene
age for Cores 12 to 21 (188.5-530.5 m), and probably a
late Eocene age for Cores 22 to 32 (559-764 m).

Foraminifera

“Glacial,” Pleistocene, Cores 1 through 5, Section 4

The “glacial” section is fossiliferous throughout,
fossils becoming rare in Core 5. The amount of ice-
rafted material relative to foraminiferal tests varies
greatly between washed residues; some samples have
practically nothing but quartz, rock fragments (com-
mon basalt), and Inoceramus prisms, whereas the
residue of others largely consists of foraminiferal tests.
All faunas are dominated by Neogloboquadrina
pachyderma (95%, 94%, 100%, and 97% sinistral, respec-
tively, in 1, CC; 2, CC; 3, CC; and 4, CC). Globigerina
quingueloba is present in most samples and at some
levels G. bulloides occurs. Sample 1, CC seems to be the
“warmest” having, in addition to the above, Globo-
rotalia inflata and Orbulina inversa.

Benthos is very rare and in most samples constitutes
less than 1% of the fauna. The most conspicuous species
are Pyrgo rotalaria, P. williamsoni, and *“Cibicides”
wuellerstorfi but small Eponides umbonatus is probably
more abundant. Other species found are: Cassidulina
subglobosa, Melonis zaandamae, and species of Den-
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TABLE 3
Physical Property Averages
GRAPE

Unit  p(g/ec) n(%)  S(TSF)  Pe(TSF) pe c(km/sec)
1 x 1.66 64.81 0.14 0.51 2.65 1.59

5 0.05 3.46  0.06 0.16  0.13 0.03
2A x 1.35 85.43  0.15 1.40 2.09 1.55

§ 0.14 9.28  0.05 0.80  0.24 0.02
2B x 1.56  7L.38 0.20 225 2.94 1.90

§ 0.06 3.85 - 2.43 1.03 0.73
I x 1.86  51.45  0.20 450  4.29 2.354

s 0.06 3.86 - = 1.02 0.73

Note: p = GRAPE bulk (wet) density; n = GRAPE porosity; 5 =
Shear strength (equals cohesion in saturated sediments); Pc =
Compressive strength; pc = Acoustic impedance; ¢ = Sonic velo-
city; x = Arithmetic mean; s = Standard deviation.

dVelocity and pc values are presented for a unit in which they are
greatly changing. They should not be interpreted to characterize
the unit at any given point.

talina, Recurvoides, and Triloculina. Rare specimens of
Nonion labradoricum and Elphidiella groenlandica
probably are ice rafted.

Plio-Miocene (?), Cores 5, CC, 6, Section 1

Sample 5, CC differs from the samples above and
below. It yielded an arenaceous fauna with a few
Cyclammina sp., Haplophragmoides sp., and fragments
of Martinotiella communis and numerous fish teeth.
The rusty brown color of the specimens, dark crusty
(manganese) fragments of undisintegrated zeolitic sedi-
ment and the common occurrence of fish teeth all
suggest a very low to zero rate of sediment accumula-
tion below the carbonate compensation surface. This
arenaceous assemblage differs from the usual Miocene
Martinotiella assemblage and might be of Pliocene or
Miocene age. Core 6, Section | does have somewhat
similar residues in having fish remains, but lacks the
foraminifera, rusty color, and crusty fragments,

Miocene, Core 6, Section 2 through Core 10, Section 6 (?)

This interval is poor in microfauna. The washed
residues are extremely small to nonexistent; some
spicules, radiolarians, and diatoms can be present. Core
6, Section 2 through Core 8 have Spirosigmoilinella sp.,
Spirolocammina sp., and Karreriella siphonella, but no
Martinotiella and might be of early rather than middle
or late Miocene age. All 11 samples of Core 9 through
Core 10, Section 6 are barren.

Late Oligocene, Cores 10, CC through 14

Of the 17 samples from this interval only two yielded
an arenaceous foraminiferal fauna: Haplophragmoides
sp., Saccorhiza sp., Bathysiphon sp., Ammolagena sp.
and Karreriella siphonella. The washed residues differ
from above in having mica and pyrite; the latter occurs
in tubular form in many samples and may have re-
placed siliceous foraminiferal tests. From Core 13
down, very fine quartz grains are present. An Oligo-
cene-early Miocene age was assigned with dinoflagel-
lates (Core 14), diatoms (Core 11), and silicoflagellates
(Core 10).

SITE 345

Oligocene, Cores 15 through 32

This interval with numerous turbidites is character-
ized by the common to abundant occurrence of an
arenaceous foraminiferal assemblage that in literature
has been referred to as “flysch fauna” or ‘“*Rhabdam-
mina fauna.” Of the 94 samples examined from this in-
terval only one (18, CC) additionally had some
calcareous tests: Turrilina alsatica, Nodosaria soluta,
“Cibicides” sp., and Quinqueloculina sp. allowing to
assign an early or middle Oligocene age to this level.
The calcareous fossils are very well preserved and
therefore probably were displaced with the density
currents from shallower depths where conditions on the
sea floor were less corrosive to carbonate. No further
age-diagnostic fossils are present, but the absence of the
Eocene marker Spiroplectammina spectabilis (which is
present at other sites in similar facies) and the presence
of Spirosigmoilinella (down through Core 27) suggest
that the lowest sediment is of Oligocene age.

The washed residues largely consist of rounded and
angular quartz grains (at some levels coarse) with some
chert grains and from Core 28 down with fragments of
metamorphic rocks. Pyrite is a common constituent
down to 27, CC.

A local biostratigraphic subdivision can be based on
slight changes in relative frequences of different forms
and will not have regional value. The fauna of Core 15
through Core 21, Section 3 has species of the genera
Saccorhiza, Rhabdammina, Bathysiphon, Haplophrag-
moides, Hormosina, *‘Trochammina,” some Reophax,
Tylopammina (or Ammolagena), Psammosphaera,
Spirosigmoilinella, Spirolocammina, and Karreriella
siphonella.

A similar fauna occurs from Core 21, Section 4
through Core 25 without Karreriella siphonella (except
for one specimen found in 22-3, 83-85), with only rare
Spirosigmoilinella; but with Cyclammina spp. and
Hyperammina sp. added.

A further change occurs between Core 25, Section 6
and Core 26, Section 2 from which level down Psam-
mosphaera is numerically important in most samples.
Several samples from this interval (mainly of Core 28)
are barren and/or have washed residues largely con-
sisting of (?) weathered volcanic material (7).

From Core 30, Section 3 down the sand portion of
the washed residues increases rapidly and coarsely
arenaceous tests of Psammosphaera and Rhabdammina
outnumber the others.

Nannoplankton

Nannofossils were found in Cores 1 to 4 (0-36.5 m).
They are abundant in nannofossil ooze layers inter-
calated in Quaternary sediments. Core | belongs to the
Emiliania huxleyi Zone (NN 21). The following species
were determined: Emiliania huxleyi, Coccolithus
pelagicus, Gephyrocapsa ericsonii, and few specimens of
Syracosphaera pulchra, Cyclococeolithus leptoporus,
and Helicosphaera carteri. The same assemblage was
observed in Core 2 but without Emiliania huxleyi. This
core may belong to the Gephyrocapsa oceanica Zone
(NN 20). Pseudoemiliania lacunosa is present from
Sample 3-2, 35-36 cm to Sample 4-2, 42-43 cm, in-
dicating a late Pliocene to Pleistocene age.
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TABLE 4
Summary of Shipboard Geochemical Data, Site 345

Sample Subdepth Alkalinity  Salinity Catt Mgtt
(Interval in cm) (m) pH  (meq/Kg) (°/..) (mmoles/1) (mmoles/1)
Surface Seawater 2.31 35.2 10.25 53.13
1-1, 143-150 7.41 3.23 34.9 11.28 53.18
4-1, 124-130 28.3 1.44 3.99 35.2 13.51 48.35
7-1, 144-150 76.0 8.13 3.07 35.2 15.23 45.44
10-4, 141-150  137.5 7.34 233 34.6 18.49 39.95
14-3, 142-150  250.0 — 1.97 33.3 27.63 26.57
16-5, 141-150  338.0 8.03 1.67 33.6 32.73 20.13
19-4, 140-150 451.0 8.61 1.09 32.7 43.51 10.17
20-2, 138-150  486.0 8.72 0.77 32.7 43.62 9.69
21-4, 140-150 527.0 8.88 0.90 33.0 51.56 5.02
23-5, 140-150  604.5 - 0.54 34.9 59.50 3.33

Preservation of the nannoplankton is good in the
nannofossil ooze but they are slightly etched in other
samples. Reworked Cretaceous and Eocene species
were found in all samples. Below Core 4 (36.5-802 m)
nannofossils are absent.

Diatoms (H.-J.S.)

Diatoms were only found in the interval of Unit 2
(Samples 6-2, 68 cm to 11-3, 50 cm) with well-preserved
diversified assemblages in Cores 6-9, and poor to
moderate preserved assemblages in Cores 9-11. Fresh-
water diatoms were observed in Samples 8-1, 79 cm; 10-
1, 40 cm; and 10-3, 50 cm.

Age-diagnostic species were found only in the inter-
val between Samples 6-2, 68 cm to 8-1, 79 cm with
Coscinodiscus vigilans, Goniothecium tenue, Opephora
gemmata, and Thalassiosira fraga. Therefore, Samples
6-2, 68 cm to 7-2, 59 cm have been placed into the
Rhizosolenia bulbosa Partial Range Zone, and Samples
8-1, 79 cm to 8-3, 62 cm into the Thalassiosira fraga
Partial Range Zone. Only a tentative early early
Miocene age could be assigned to the interval between
Samples 9-3, 30 cm to 11-3, 50 cm with an absolute age
older than 19.5 m.y. B.P.

Radiolarians

Three units could be identified based on the oc-
currence of radiolarians. Unit 1 (Cores 1 through 5) is
characterized by poor radiolarian fauna. Traces of
radiolarians were found in Core 1, mostly fragments,
and only Spongotrochus glacialis could be identified.

Unit 2 (Cores 6-1, 43-45 through 10, CC) is char-
acterized by a well to moderately preserved radiolarian
fauna. Assuming Site 338 to be the reference hole for
the radiolarian stratigraphy, the boundary between the
Gondwanaria japonica Zone and the Velicucullus
oddgurneri Zone is situated between 10-1, 35-37 and 10-
2, 30-32, which is close to the Miocene-Oligocene
boundary. A Spongomelissa (?) sp. was frequently
found in Samples 8-2, 118-120 to 8, CC. This species
was very rare at Site 338, but it occurred in low
numbers in Sample 13, CC, of an uppermost early Mio-
cene age. This unit can be age determined to early Mio-
cene, Samples 6, CC through 10-1, 35-37, and possibly
late Oligocene, from Samples 10-2, 30-32 to 10, CC.

Unit 3 (Cores 11 through 32) is characterized by be-
ing barren of radiolarians.

Silicoflagellates

Silicoflagellates were first noted in Sample 6-1, 123-
124 cm (56.5 m): Mesocena apiculata, Cannopilus hemi-
sphaericus, Distephanus speculum, Distephanus crux,
and Distephanus longispinus indicating a middle Mio-
cene age (probably Corbisema triacantha Zone).

Corbisema triacantha and Naviculopsis quadratum are
present in Sample 8-1, 139-140 cm (85.5 m) together
with the same species as in Cores 6 and 7. According to
Martini, 1972, Naviculopsis quadratum in its typical
form indicates an early Miocene age. One specimen of
Naviculopsis lata was found in Sample 8-4, 70-71 cm.

In Core 9 only very few silicoflagellates are present
like Distephanus crux, Corbisema triacantha,
Distephanus speculum, and Naviculopsis lata. They
become more frequent in the upper part of Core 10.
The assemblage with Corbisema triacantha, Distephanus
crux, Dictyocha fibula, Naviculopsis lata, Distephanus
speculum, Mesocena apiculata indicates a late Oligocene
to early Miocene age (Naviculopsis lata Zone). In the
lower part of Core 10 silicoflagellates are present only
sporadically Below Core 10 they are missing. Archaeo-
monads are common in some samples.

Palynology (S.B.M.)

Dinocysts

Workable assemblages with zone-diagnostic species
occur only in Sections 9-3 to 7-2. A tentative zonation is
suggested for Cores 26 to 11 which gave only infrequent
specimens of a few diagnostic species (Figure 7). Since
all palynomorphs in assemblages from Core 14 and
below are corroded and darkened, alteration is con-
sidered to have taken place in situ, even though some of
the material is certainly reworked. From Core 9 up-
wards, preservation of indigenous fossils appears nor-
mal.

In Core 26, Section 3 Deflandrea phosphoritica,
Meiourogonyaulax sp., and Cyclonephelium ordinatum
occur in association with frequent Phthanoperidinium
resistente, indicating Zones 1V to V (the last species
perhaps more suggestive of Zone V). It is suggested that
the IV to V interval also includes Core 23, Section 3 and
Core 22, Section 3, since D. phosphoritica and C. or-
dinatum occur together. Below Core 26 only D.
phosphoritica has been observed very infrequently down
to Core 30.
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Figure 7. Relative palynomorph abundance,
palynodebris composition, and dinocyst zo-
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The interval, Cores 21 to 15, has an association of in-
frequent specimens of a few species which either belong
to Zone IV and lower (e.g., c.f. Gonyaulacysta
giuseppei, D. phosphoritica, and Leptodinium sp. 1), or
to Zone IIl and higher (e.g., Chiropteridium dispersum
and Impletosphaeridium sp. 1).

At Site 336, Sections 20-5 to 18-2, a somewhat similar
situation was observed, with D. phosphoritica and C.
dispersum occurring together. Intense bioturbation in
part of this particular interval at Site 345 may explain
assemblage mixing. This, together with relative paucity
of the assemblages, hinders zonation, but the interval is
tentatively referred to Zones I1I-IV. In Core 14, Section
1, by far the commonest cyst is Leptodinium sp. 11 com-
parable to the base of Zone III at Site 338. However,
since D. phosphoritica also occurs seemingly in-
digenous, Core 14, Section 1 is referred to Zone 111 with
reservation. In Cores 13 and 11 extremely rare obser-
vations of Dinocyst. sp. V and C. dispersum suggest
Zone III.

The interval, Core 9, Section 3 to Core 6, Section 2,
has essentially similar assemblage composition
throughout, comparable with Zone Ila. Key species
are: Leptodinium spp. 11 and I1l, both frequent. They
are, however, unassociated in 338, sp. I having its last
appearance in lla, sp. III its first in Ic. Further signifi-
cant species are Cyclonephelium sp. 11 which is quite
common (occurrence in 338 at top of Ila only), and
Hystrichosphaeropsis cf. obscurum and cf. Batiaca-
sphaera baculata (in 338 occurring in Ila to la and IIb
to Ic, respectively). Other species occurring range from
1 to I (Hystrichokolpoma rigaudae, Problematicum 1,
cf., Heteraulacysta campanula, cf. Plathycystidia sp. II).

Core 6, Section | has a rather poor assemblage of
long-ranging Zone III to I species, while Core 5 and
higher is unproductive.

Debris, Reworked Material

Noticeable changes in terrestrial plant debris occur in
Cores 20, 11, and 5. Age-diagnostic reworked
palynomorphs are rare, but the source of reworked
material appears predominantly to be lower Tertiary to
late Upper Cretaceous. From Core 4 upwards it
appears to be more distinctly pre-Tertiary (lower [?]
Cretaceous).

Sedimentation Rates

Plio/Pleistocene sediments were determined in Cores
1 to 4 (0-36.5 m) but were mainly of Pleistocene age.
Using 3 m.y. as the basal age, the “glacial deposits™ ac-
cumulated at an average rate of 1.3 cm/1000 yr. A
hiatus of approximately 13 m.y. exists between the



*glacial sediments™ and the early Miocene (Core 5) in-
cluding the middle-upper Miocene and probably the
largest part of the Pliocene. Dating the top of the early
Miocene at 16 m.y. and the base at 22.5 m.y., the
sedimentation rate of this sequence is 2.1 cm/1000 yr.
The Oligocene rate is 2.2 cm/ 1000 yr assuming a com-
plete section. Since the exact age of the base of
sediments is not known (Eocene?), only a very tentative
sediment accumulation can be determined for the post-
Oligocene sequence. If it is of probable late Eocene age,
a sedimentation rate of 3.7 em/1000 yr is assumed.
None of these rates has been corrected for compaction,
which for the sedimentary section may make a signifi-
cant difference.

SUMMARY AND CONCLUSIONS

Summary

At this site in the Lofoten Basin at a depth of 3195
meters, a depth of 802 meters was penetrated of which
762 meters was in sediments, and the remainder in
basalt. The sediments consisted of thin *‘glacial” and
Miocene sequences, overlying a very thick Oligocene
sequence. Late Eocene(?) and Eocene(?) sediments un-
derlie the Oligocene.

“Glacial™

The *‘glacial” extends down to nearly the bottom of
Core 4 (about 36 m). The sediments are dominantly
muds, sandy muds, and sands, although volcanic ash
and foraminiferal oozes are also present. Left-coiling
Neogloboquadrina pachyderma dominates the fauna.
Nannoplankton are also present, although they are
restricted to some horizons, and only reworked species
are present in others. Only traces of radiolarians, main-
ly fragments, are found.

Miocene

The Miocene extends from about 36 meters to
possibly 169 meters. It is possible that a hiatus exists at
the upper portion of the Miocene, where Pliocene
sediments overlie early Miocene sediments. There is a
small, but definite decrease downwards in sonic veloci-
ty at this interface (from 1.61 km/sec to 1.54 km/sec),
and a much larger decrease in density (from 1.7 g/cc to
below 1.3 g/cc). The density, however, increases very
rapidly in depth within the Miocene. The sediments
consist of clays, muds, and biogenic siliceous oozes.
The fauna is siliceous, and age determination is based
on radiolarians, silicoflagellates, and siliceous-arena-
ceous foraminifera.

Oligocene

The Oligocene extends from the base of the Miocene
at about 169.5 meters(?), to 530.5 meters(?). A 28.5
meter uncored interval underlies the Oligocene. The up-
per contact of the Oligocene to the Miocene is
gradational. Some distance below (at 160 or 180(?) m) a
change in lithology is apparent. The mud and clay now
seem to be present in alternating sequences with their
lithified equivalents, which would explain the wide
variations in sonic velocity down to about 330 meters.
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The Oligocene sediments are barren in calcareous
fossils, as well as in radiolarians and silicoflagellates.
The only fauna that appears to be present consists of
arenaceous foraminifera. Even these are scarce in the
upper Oligocene, which extends down to about 255
meters.

The undivided Oligocene which extends below 255
meters consists of mudstones and sandstones without
the alternating soft sequences found in the upper
Oligocene. Turbidites exist and increase in volume
towards the base of this lithologic unit (Unit 3). Pebbles
are also particularly prominent towards the base. The
reddish-brownish pebbly mudstones above basaltic
basement are interpreted as a slump or similar deposit.
There is a marked and regular increase in sonic velocity
downwards (from 1.74 km/sec at 400 m to 2.45 km/sec
at 720 m). Density remains the same, or perhaps shows
a slight increase downwards. The arenaceous
foraminifera found in the upper Oligocene increase
considerably in the undivided Oligocene. Other fauna
are absent, except chitinous forms. Also, in Sample 18,
CC calcareous foraminifera are observed.

Basement

Basement from 762 to 780(?) meters consists of tuff
breccias including coarse angular fragments of zeolite
and basalt. This breccia was laid down in submarine
conditions. Below 780 meters to the base of the hole at
802 meters lies very highly altered basalt and
amygdaloidal basalt.

The age of the oldest sediments above basement is
somewhat uncertain. Although some of the articles in
this report speculate that the age might be as old as late
Eocene, the best evidence is probably from foraminif-
eral studies which point out the absence of Eocene
fossils. Hence lower Oligocene may actually be the best
estimate of the oldest sediments at this site. Radio-
metric studies (Russian Group) suggest a somewhat
younger age of 27 £3 m.y.

Discussion and Conclusions

The following calculation is made to compare the
reflection profiler travel time to basement with that ob-
tained from measured sample velocities.

a) Lithologic Unit 1 to 46 meters, corresponding to
Physical Properties Unit 1. Cores | to 5; 0-46 meters;
average velocity = 1.592 km/sec; travel time = 0.058
sec.

b) Physical Properties Unit 2A. Core 6 to Cores
10/11; 46 to 150 meters; average velocity = 1.550
km/sec; travel time = 0.133 sec.

c) Physical Properties Unit 2B, equivalent to
remainder of Lithologic Unit 2. Cores 10/11 to 15/16;
150 to 331 meters; average velocity (extremely variable)
= 1.947 km/sec; travel time = 0.186 sec.

d) Lithologic Unit 3, corresponding to Physical
Properties Unit 3. Cores 15/16 to 25; 331 to 762 meters;
average velocity (considerable progressive increase
downwards) = 2.013 km/sec; travel time = 0.428 sec.

Total calculated time to basement = 0.805 sec.
Profiler record is somewhat indistinct, and basement
appears to be at 0.9 sec. If this is true, velocities have to

465



SITE 345

be revised to be about 12% slower than those obtained
from the sample measurements.

The presence of tuff layers and the high degree of
weathering and oxidation, suggest that the basalt was
extruded under very shallow or perhaps even subaerial
conditions. The nature of the overlying sediments
(pebbly mudstones overlain by turbidites) argues for
water depths that were originally shallow, but gradually
deepened. Turbidites generally gave way to pelagic
sedimentation, but with mainly nonbiogenic com-
ponents. Otherwise, the conditions under which sedi-
mentation took place appear to have been
monotonous, as reflected in the profiler records. The
source of the large amounts of terrigenous material and
the high sedimentation rates are not explained as yet.

It may be possible to envisage an island, that the Jan
Mayen Fracture Zone stood above sea level at the time
of creation of ocean floor at Site 345 and may have
been a source of terrigenous sediments.

The age of basement calculated from the age of the
overlying sediments is not firm. The oldest sediments

466

appear to be perhaps lower Oligocene. A corresponding
age for basement is in accord with what we know of the
magnetic lineations in this area.
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el ol B Fro TRI Heavy minerals 0- 5% Sand 5% Quartz
1- 2% Opagues - 15-20% 591t 3- 5% Mica
1- 3% Volcanic glass = =1 B0-85% Clay TRE Heavy minerals
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g BB 95% Clay 1% Dpaques 931 Clay 0- 3% Mica
o 90% Clay minerals 1% Cpagues
= 4% Zeolites 914 Clay minerals
£ Carbon-Carbona te_ﬁ%DSﬂP }
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5Y 4/1 I i Extensively bioturbated, abundant
als 5 75 & & 1 composite burrows - Helminthoidea,
6/1 -] : Chondr i Les?
= 1 | L At tes
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BGY 4/1

5B6 3/2

SG6Y 401

I~ S6Y 4/1

S6Y 4/1

6y 4,1

5GY &4/1

5Y 8/1

Colors: dark greenish gray [56Y 4/1],
dusky olive green (5B6 3/2), yellowish
gray (5Y 8}13, Some 5)ight deformation.
Burrows in Secs. 1 and 2. Helminthaides
at 2 (37-38 cm), (31-32 cm), -44 tm),
(46-47 cm?). Bioturbation, mainly
Chondrites? in Sec. 3, Composite burrows
Tn upper 20 cm of Sec. 4. Sec. 5 - in-
tensely bioturbated.

WAJOR L1THOLDGY

MUD (Smears 4-11, CC)

0- 5% Sand 12-20% Quartz

20-30% 5ilt 1= 2% Feldspar

65-75% Clay 7= BT Heavy minerals
70-B0% Clay minerals

Carbon-Carbonate ;DSDP}

3-10 (0.5, 0.5, 0

Carbon-Carbonate (PP)
-4 [top » 0.13)

.51
14-4 [bottom) (0,58, 0.13)
Grain 5ize (DSDP)
3-70 (0.6, 38.2, 61.2)
%-Ray (BP)

BT Mont.

23 I,

4% Kaol.

51 Chlo,

P Quar., Micas
TRT Plag.

? Gyps.

OLIGNCENE

Py

=111

IC/H]

(=]

B|R|Bs

CORE
(9} carcnes

CCi

56Y 4/1

Co'lor: dark greenish gray (56Y 4/1).
Bioturbation throughout section, composite
burrows (some Chondrites?). At 145 cm
prominent halo burrow.

MAJOR LITHOLDGY

MUD (Smear CC)

10% Sand 12% Quartz

106 Silt % Feldspar

B0% Clay % Heavy minerals
B80T Clay minerals

Explanatory notes in Chapter 1

Sve LIS
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SITE 345 HOLE CORE 16 CORED INTERVAL: 331 .0-340.5 m SITE 345 HOLE CORE 17 CORED _I!_Y‘El AL: 369.0-378.5 o
FOSSIL “lm FOSSIL - ol
CHARACTER > : E E CHARACTER =] 5 EH
o » - - = | =
- o« ® -5 O = =
6|z i3 «|2 .9. “ |utHolooy |3 (5|2 LITHOLOGIC DESCRIPTION ol2 3 <|SIEIZ] 2 |uTholosy |5 (5[ LITHOLOGIC DESCRIPTION
S ARHBHEE g2 S F ElX|g
ZE| 0| 2 2 - = a(=|2 § 2 8 “ al%l=
EHEEHE AHE HHEHHE HE
HEEHEHEF HHH HEEHEHEIE HE B
0 o y
Colors: dark greenish gray (56Y 4/1), Colors: olive gray (5Y 5/1), greenish
= olive gray (SY 5/1), yellowish gray = (i) ?"; [56Y 4/1], pale yellawish orange
. (5Y 8/1), greenish gray (56 6/1), light . 10YR 8/6), Same intense deformation,
— olive gray (5Y 5/1), olive black [5¢ = Caleareous concretions Sec. 1; pyrite
05‘1 voIo 2/1), medium dark gray (N4}, dark gray nogu'le. Sec. 2; bioturbated zone in
\ - (N3). Fragments of mudstone in Sec. 13 Sec. 3.
] variegated, bioturbated mudstone fn 5Y 541
1.0 ?ec. 3i‘bi0turbated (Sec. 4); bioturbated 2 B MAJOR LITHOLOGY
s Sec. 5) and volcanic asn(?) through r
Sec. 5; bioturbated (Helminthoidea?) in MUD [Smears 2-100, CC)
& SG6Y 4/1  Ser. 6. e 1- 5% Sand  7-18Y Quartz
30-40% Silt 0- 1% Feldspar
] MAJOR LITH 55-691 Clay 0- 81 Heavy winerals
0L OGY {including Mica)
] MUD (Smear 4-70, 5-66, CC) 0- 2% Opagues
2- 5% Sand  §-15% Quartz oy 4 TR% Volcanic qlass
L3 - voIp 30-40% St I- 2% Feldspar 73-90% Clay minerals
55-68% Clay 1% Mica o0l TRE Glau:on!te
1 3- 7% Heavy minerals TRE Pa'la%um;.e
B 0-25% Volcanic ash(?) iy ‘}RE Fecal pellets
1 60-801 Clay minerals = b R Teolites
by 0- 1% Volcanic glass e
4 - 1% Pal sl= B Carbon-Carbonate (0SOP)
0- 1% Palagonite g = kg 3-65 (0.7, 0.4, 3
L C | P =1 bn
ke vato 56 6/1, ‘_fl:;i;onotli;rbungte 050 = i Carbon-Carbonate (PP
" 7 56 4/1 Rl E 10R 8/6 =3 (top) [0.03, 0.02)
5 3 Carbon-Carbonate (PP 17-1 {bottan] (0.23, 0.04)
g e m—.(t%ﬂ Grain Size (DSOP
= Y 5/1 and  16-4 (b .38, 0. 379 (1. L
= Nk ani (bottom) (0.38, 0.04) e Lo I,
LL] Grain Size iDSl]F[
L3, 706.3, 51.4) g_-?_:y_{?_ﬂl
A-Ray (BP) m:. Mont.
43 16% 111
g 3 s6Y 4/1 85 Kaol,
0] sr an 65 Chlo.
4 A Quar.
TR Plan.
A P Micas
P
TR: Plag., Calc.
vle)e L
113
SITE 345 HOLE CORE 18 CORED INTERVAL:407.0-416.5 m
FOSSIL “Tw
CHARACTER z|z|2
. gl2 HHE
W o = ol & H
3 o g RAHE i =l LITHOLOGY |2 |5 & LITHOLOGIC DESCRIPTION
- HEHEHEE HHE
He : e
- sy a1 = = a H FaF o e E
51 571 9 ;
N4 to -1 Color: dark greenish gray (56Y 4/1).
5 &4/1 =
-\m 4 MAJOR LITHOLDGY
N3 1 vow
5 = MUD (Smear CC)
wlz ) . 7% Sand 10% Quartz
e == u 308 Silt 2% Feldspar
Bla|e gl 10 3% Clay 2% Mica
gl2 = 56Y 411 TR% Heavy minerals
2| hant 2% Opaques
- 3% Volcanic alass
5 B 66% Clay minerals
,.I‘_i L e E;'; CORE | cc 15% Authigenic carbanate
Jr.m:un (dolamite?)
' TRE Spomge spicules
MINOR LITHOLOGY
ALTERED ASH (Smear 1-140)
100% Clay 100% Altered ash

Eaplanatory notes in Chapter |

Sve LIS
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SITE 345 HOLE CORE 19 CORED INTERVAL: 445.0-454.5 m SITE 345 HFOOLSESII. CORE 20 CORED INTER VAL: 483.0-492.5 m
F 18 Ulw vig
cn,.?t?.;". z[2| CHARACTER z(=|s
w Z|a 2|5 w il = HHE
5|25 MEE 21 € | Litnoloey EEE LITHOLOGIC DESCRIPTION § Sl |el= HHE £ | urHoloGy HEIE LITHOLOGIC DESCRIPTION
- - “ - 3
= HHHEHEE HHE = HHHEHEE HHE:
. a | ilal = ala|=
%‘ L gi18)s £=12|% HEES
Gla|lZz|e N . Bl& =
o Colors: dark greenish gray (56 4/1), & Colors: dark greenish gray (56Y 4/1),
brownish gray (5YR lh*l?; olive gray . LTI brownish gray (5YR 4/1), yellow gray
{5Y 4/1), light alive gray (5V 5/1), =] (5Y 6/1). Carbonate concretion Sec.
dusky blue green (5BG IJJ, Little or N 3 (105 cm).
no deformation. Ash beds in Sec. 1 at
80 cm, 55-98 ¢m, 114-116 cm, the last MAJOR LITHOLOGY
B .t two graded. Secs. 5 and B with extensive 57 671
£/l | 56 41 bioturbation. R/C B MUD-MUDSTONE (Smear CC)
[ 56 4N 2- 51 Sand 71 Quartz
MAJOR LITHOLOGY 30-40% Silt 2% Feldspar
55-69% Clay 108 Mica
MUD OR MUDSTONE (Smears 3-100, 5-50, 5GY 471 1% Heavy minerals
5-105, CC) 5L Dpagues
5% Sand 5- 7% Quartz SYR 471 5% Devitrified glass
35% siit 1% Feldspar TRE Glauconite
56 4/1 60% Clay 3- 71 Mica wla 5% Carbonate
TR- 11 Heavy minerals =] g 65% Clay minerals
76-80% Clay minerals 2=
5YR 471 2- 31 Volcanic glass == MINOR LITHOLOGIES
0- 2% Palagonite == S
5Y 471 TRE Glauconite = 130 5GY 411 a) CARBONATE CONCRETION (Smear 3-105)
0- 3% Micronodules C 108 561t 5% Quartz
5B6 3/2 0- 2% Carbonate S6Y 441 90% Clay 95% Authigenic carbenate
il g MINGR LITHOLOGY b) VOLCANIC ASH (Smear 2-130)
] SGY 41 15 Sand RE Quartz
=1 B TERRIGENOUS CLAY (ALTERED VOLCANIC ASH) YR 4/] 2% Silt 3% Feldspar
§ = IR/ (Smear 1-80) 975 Clay 97% Devitrified ash(?)
I1= 4% Sand TRE Quartz F/CB 05
= 5% Silt 5% Feldspar Carbon-Carbonate !nSDP!
913 Clay 13 Mica 3- 0.4, 0.3, 0}
21 Heavy minerals
1% Opagues Grain Size EGSDH
%1% Clay minerals Blg)® (v 70 778,438, 53.7)
Carbon-Carbonate (OSDP E=Ray
- /5 (0.4, 0.3, 3-14
5GT Mont.
Carbon-Carbonate (PP 261 111,
m—nop‘y‘m—r‘—%.a L 0.08) 6% kapol.
19-5 (bottom) (0.40, 0.04) 7% Chle.
] Quar.
firain Size gDSDP; P Micas, Plag.
2-4 .6, 43,4, 55.0)
Explanatory notes in Chapter 1
X-Ray (BP
SGY 41 =75 {67}
EOL Maont.
a0 111,
SYR 4/1 5% Kaol
132 Chio
A Quar.
P Plag,, Micas
56Y 4/1
sleje 5GY 4/

SPE LIS
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SITE 345 HOLE CORE 21 CORED INTERVAL:521.0-530.5m SITE 345 HOLE CORE ¥ CORED INTERVAL:559.0-568.5 m
FOSSIL FIF FOSSIL alw
CHARACTER zimis CHARACTER z ||
Z| = 4|a]a Z| 45| 8
w| = o = 2|5|= w|Z < o] = HHE
2 E o x| = =| ¥ |LTHOLOGY 2|2 = LITHOLOGIC DESCRIPTION 2 o la 9 x E - E LITHOLOGY | 2 - * LITHOLOGIC DESCRIPTION
" ] £ U e Ll ~ y wlE]
HEHEHEE slal2 S HHHEHHEE §|%le
HEHE HE HHEHE HHE
R HEHE A A | | 585|532 2|8(3
o a
Colors: dark greenish gray (56Y 4/1), Colors: dark greenish gray (56Y 4/1),
light olive gray (5Y 5/1), brownish gray olive black (5Y 2/1), pale yellow brown
(SYR a1}, very dusky purple (5P ?;2‘3_ (10YR 6/2), very pale orange (10YR 8/2),
Sec. 1 - drill blocks lithified mudstone, medium gray (NS). Sec. 1 - mudstone,
Timestone, burrowed; Sec. 2 - basic abundant burrows {rind, tubes); Sec. 2 -
soction is mudstone, extensive biotur- mudstone, {rreqular bioturbation; Sec. 3 -
1 nation (composite, Halo, Zoophycus) all S6Y 441 nudstone bioturbated; (35-55 em) - signif-
subhorizontal burrows; (S0-75 em) - &Y 21 feant brown-oranne colors; Sec. 4 - bio-
turbidite bed, Bouma ADE (possibly A-E); turbated mdslone_m:h graded sandy mud
Sec. 3 - mudstone 35 per Sec. 2 - with at 130-150 cm = distal turbidite; Sec. 5 -
extensive burrows: (1) Scalithus - white, bioturbated mudstone, with x-stratified
caleareous (0.1-0.5 mm)5 inclined to sand/silt mudstone at 135 cm.
subhorizontal, dark filled = Zoophycus(?);
[3) compressed ellipsoidal (1-5 mm), MAJOR LITHOLOGIES
Chondrites(?), also elongate (1-3 mm diam.);
[4) Helminthoidas (5) rind burrows; Sec., 4 - a) SANDY MUDSTONES (Smears 3-129, CC)
2 massive mudstone, logphycus, possibly re- 56Y 4/1 &0t Sand 20% Quartz
burrowed; Sec. 5 - Massive mudstone, worm 208 5ilt 10% Feldspar
tubes; Sec. 6 - massive mudstone with 40% Clay 25% Mica
possible tectonic fault at 10-20 cm; con- 451 Clay minerals
torted calcite mass = rip-off breccia
[10-20 cm) - thin - very thinly interstrat- b) MUDSTONES
ified (20-30 cm) - massive siltstons with
fault?, (30-150 cm) - bioturbated mudstone, MINOR LITHOLUGIES
irregular burrows; Teichichrus burrows. iy 4
" ichrus = 1ovh 652 a) cLAYSTONE (Smear 1-108)
=] SGY 4/1 HAJOR LITHOLOGY “lzeids b) LIMESTONES(?) (Smear 4-45)
2 3 YR 4/1 =3 w|=
= MUDSTOME (Seears 2-54, 2-75, 6-24, 6-27, CC) gl= A-Ray |BP)
0-101 Sand  1-1B% Quartz 2|z 3-53
7-40% Silt 2-151 Feldspar w | H3T Mont.
B0-83% Clay 1- 2% Mica sl= 125 111,
1- 5% Heavy minerals = P Guar.
75-88% Clay minerals
1- 2% Opagques
OTHER LITHOLOGIES NOTED
4 LIMESTONE (Smear 1-138) (=Dolomite)s
{Smears 1-126, 1-145, 3-18, 6-18)
CLAYSTONE (Smear 2-70)
VOLCANIC ASH (Smear 4-77) NS
rbonate (DSOP)
0.3, 0
Carbon-Carbonate (PP)
-5 (top] (0.29, U.05) seY 471
5 21-5 (bottom) (0.27, 0.03) 5 2N
Grain Size [DSDP)
3-3 (1.6, 43.9, 54.5)
K-Ray (BP
36 Bl U? 5GY 441
78% Maont. (g
% 1.
o
A 67-. é:‘?l Explanatory notes in Chapter |
A Quar,
P Micas
TRE Plag.
BB e[ cone [ ce| sav an
ATCHER[.

SPE ALIS
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SIT

s

E 23

CORED

z
-
"
=
<
»

D597.N-606.5 m

AGE

LATE EDCENE ()
v-111(2) (P)

SIL. FLAG

RADIOLARIA

[FORAMIMIFERA

SECTION
METERS

LITHOLOGY

SED.DISTURBANCE
SED. STRUCTURES
LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

/g

124

& [crg
{a}

58

CORE

ct

5Y 8/1

56Y 401
5% 2/1

5y 8/1

56Y 401
5y 21

5GY 41
5y 2N

56Y 411
s an
]

56Y 4/1

Colors: dark greenish gray (SGY 4/1),
olive black {3Y 2/1), light olive gray
(5Y 5/1), yellowish gray (SY 8/1), med-
ium gray (N5). Massive mudstone with
extensive pioturbation throughout, un-
conf. at 2-7 - rip-up clasts.

MAJOR LITROLOGY

MUDSTONE (Smear €C)

101 Sand 30% Quartz

30% Silt 2% Feldspar

60% Clay B% Heavy minerals
60% Clay minerals

TR Palagonite, Glauconite,

Diatoms
MINOR_LITHOLOGIES

a) VOLCANIC ASH (Smear 2-124)
204 Sand 20% Quartz
20% 5§t 10% Feldspar
60% Clay 20% Opagues
50% Devitrified glass
b) SAMDY MUDSTONE (Smear 6-58)
50% Sand 3- 53 Quartz
30% STt 35-40% Feldspar
20% Clay 30% Biotite
3% Heavy minerals
BT Opagues
20% Clay minerals

Carbon-Carbonate (DSOP

Carbon-Carbonate (PP
3-8 Ttop) (0.6

=" top) (0.63, 0.03)
23-4 (bottom) (0.36, 0.04)
X-Ray (BP)

3-88

87T Mont.
8% 1.

A Quar.
P Micas
TRY Plag.

SITE 345 HOLE CORE 24 CORED INTERVAL:635.0-644.5 m
FOSSIL ol
CHARACTER Z|=|2
F4 ) a|&
w E < ol = i k3
2 ° e %= =| ¥ |uTtHOLOGY 2 a2 LITHOLOGIC DESCRIPTION
o - u| ow 5
HHHHEE 519
= ; 2 - I
=) - -
4]
Colors: dark greenish gray (56Y &/1),
olive black (5V 2/1), grayish orange
(10YR 7/4), yellow brown (10YR 5,":{.
Pz Color graded zone (25-30 cm, Sec. 2)
10YR 774 with pale green, gray black, green
B ) = shades (also at 100-110). Extensive
Wl bioturbation, halo burrows, ABE sequence
in "0" Section, Sec. 1 - 30 cm, 120 cm;
ABE - Sec. ? (25-30, 95-105 cm); DE -
g:s-so en), in Sec. 3 and 125-130 in Sec.
a) MUDSTONE
2 b) SANDY MUDSTONE/MUDSTONE (Smear CC)
10-30% Sand 1- 2% Quartz
400 5ilt 154 Feldspar
30-500 Clay 2= 3% Mica
1- 2% Heavy minerals
2- 3% Opagues
751 Clay minarals
11 Glauconite
SlE 5GY 471 Carb
= [~ 3-123 (0.4, 0.3, 1
8lz 3 5 2/1 ! !
w3 B X-Ray (BP})
o |7 kd KR )
s = H6E  Mont.
= 81 111,
A Quar.
P Micas
TRT Plag.
4
[ 0w 774
5
56Y. 4/1
& 52N
E|la|BELK/p
()| core e 5GY &/1
[CATCHER|-

Explanatory notes in Chapter |

Ste A1IS
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SPE A.LIS

. SITE 345 HOLE CORE 26 CORED INTER : BBZ.5-692.0 m
SITE 345 HOLE CORE 75 CORED INTERVAL: 673.0-682.5 m FOSSIL o e
FOSSIL Ulale CHARACTER zlx|z
CHARACTER Zl=|z =@ HEE
RAC Az w HEE i % E o| = )%
< = - <
5 §§E ‘|32 g 2| & | Lirnotosy 5|3]3 LITHOLOGIC DESCRIPTION 2|8 é MEHE HEE L 2|2 LITHOLOGIC DESCRIPTION
-4 - | ow “ - wi E al=w|e
EHHEEHEBE 35 ¢ HRHEEE 3ls|2
HEEIE als|& == 2 HHE
e |3 HEE al= = 2le -
HEEE alals 5
B B Colors: greenish gray [56Y 6/1), dark Colors: dark greenish gray (56Y 4/1),
. . reenish gray (56Y 4/1), olive Black . olive black (5Y 2/1}, greenish gray
oIn ?5\' 2/1), light olive gray (5Y 5/1). 3 voIp (56 6/1). Massive mudstone with extensive
B Unconf, Sec. 3 (100 cm?. Sec. 4 has | bioturbation. Some scattered laminae/
/0 thin Jamfnations. 10.5—] graded laminae (Sec. |, B7-150); calcar-
3 = eous units (Sec. 3, 13-130 om); Sec. 4 -
MAJOR LITHOLOGY rip-up, distorted beds, siderite(7)
e linm:retiun.]ﬂnely laminated beds (color
TONE aminations); Sec. 5 - fine laminations
HUDSTONE st 102-15? en. Turbidites: Sec. 2 - DE
} HOLOGY 70-75 em), DE (90-110 cm}; Sec. 3 -
HINOR LITHOLOGY Bouma ?-E.‘flutes, foad casts, ss at
LIMESTONE (Smear CC base, (0-30 cm) - composite at 30-120
401 Si1t ; gi;: Carbonate cm - DE sequence graded: DE (120-130
BO% Clay 0- 1% Feldspar 56Y 41 cm): Sec. 4 - DE {15-25 em), BCDE (55-
Eosvs/ 0- 11 Mica . 5Y 2/1 70 en).
Carbon-Carbonate (DSOP) MAJOR LITHOLOGIES
2-58 (0.7, 0.4, 2) 56 6/1 a) MUDSTOMES
%-Ray {(BP
0 ) - b) SANDY MUDSTONES (Smears 4-22, €C)
5T Mont. S 10-25% Sand 10-20% Quartz
/T 111, (=3 By slo 20 355 5iit 2% Feldspar
7% Kaol. = [ 40-551 Clay 10% Mica (Chlorite?)
= 18% Chlo. w = 56 6/1 I- 21 Upagques
wls A Quar. =|z B 3- 5% Glass (Volcanic)
=17 P Micas 3 64-70% Clay minerals
2= TRT Plag. . TRY Glauconite
(% = '
£(Z é sy 471 MINOR LITHOLOGY
5Y 271 MUDDY LIMESTONE (Smear 3-20)
22 5-15% Sand §-10% Quartz
5-25% Silt 1% Feldspar
60-902 Clay 0- 1% Mica
-— 0- 1% Heavy minerals
6Y 4/1 4 586 7/2 30-47% Clay minerals
40-64% Carbonate
5y 2N
56Y 41 Carbon-Carbonate (PP
5Y 211 26-4 (top) (0.29, 0.02)
26-4 {bottom) (0.22, 0.02)
X-Ray (BP
357
BIT Mont,
161 111,
5 TRY Quar.
TRE Micas
8lele ﬁ‘:‘; cone cl sar an
- ATCHER]
Explanatory notes in Chapter 1
56 6/1
B|B|B 56Y 6/1
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345 HOLE CORE 27 CORED INTERVAL: 711.0-720.5 m SITE 345 HOLE CORE 28 CORED INTERVAL: 720.5-730.0 m
-
FOSSIL vigla CH:c:isc"‘;n HEIE;
CHARACTER - zZl= -;' i g o 212|%
w = = |~ -
6|z REHE T R LITHOLOGIC DESCRIPTION e|Z #].|o|2 S|E|Z| & [urnoloer |5 (5|2 LITHOLOGIC DESCRIPTION
M MEIHE I HE M HEHEI R A
EHEHHHEE alale HHHEHE glslZ] -
als 9 2 S HE 2 HEE
HE - wlwls 1 Blalz = LI LA
o
Void Colors: dark greenish gray (5GY 4/1), Colors: greenish gray (56 6/1), olive
- olive gray (5Y 4/1), brownish gray 15 ?l’dy (SY 4/1), dark greenish gray
< (5GY 471}, Generally massive bioturbated 56Y 4/1), medium gray (M5}, light
mudstone. Sec. 2 [25-55 cm) - turbidite bluish gray (58 7/1), liaht gray (N7).
units, OF (Bouna) zomes - graded, s11t- Sec. 0 {5¥ 5/1) - calcareous turbidite
B stone, siltstone-mudstone. TC.DCE units, cross beds); Sec. 1
- sav dr i (0-10 cm} - base of calc, turbidite of
oy 4] MAJOR LITHOLOGIES el e "0" Sec.; (10-20 en) - bioturbated
wl— 56Y 4N mudstone; (20-80 cm) - turbidite sections,
#l: 2) SANDY MUDSTONES (Smear 2-54) EDC, EDA, ED, EDA; graded, load casts,
8= 40% Sand 7% Quartz rip-up clasts; (90-150 ca) - massive bio-
Slz 30% Silt 453 Opaques (?) turbated mudstone; Sec. 2 (0-110 om) -
wl= 30% Clay 3% Volcanic glass turbidite sequences , EDC, ED with
1 - 301 Clay minerals i pyrite nodule, ED, D or B, and ED8),
d ! 5q 155 Carbonate graded, parallel stratification; massive
trd 6y 41 /4B — bioturbated mudstone; (110-150 cm) -
i b) MUDSTONES (Smears 2-112, CC) rind burrows; Sec. 3 (0-120) - massive
5Y 471 6% Sand 51 Quartz bioturbated mudstone; (120-150) - #
1 say 471 26% 5ilt 0- 1% Feldspar stratified siltstone (sandy mudstones
! 705 Clay 5% Mica mudstonesclaystone) OE units, not clear
TRE Heavy minerals graded; Sec. 4 (0-50, 85-150) - massive
2% Opaques bioturbated mudstone BS-150 em unit may
C/p 85-86% Clay minerals be top of turbidite sequence in Sec. 4;
ae|8fr cc|  seY 4N 1% Micronode les turbidite? (OE) 50-85 cm; Sec. 5 (0-30
3 1% Carbonate cm) - calcareous turbidite sequence =
e 5Y 41 base of unit in Sec. 4 - contorted x-
Carbon-Carbonate (DSOP - bed; (30-150) - massive bioturbated
252 (1.6, 0.1, 13 o 58 741 mudstone; Sec. 6 (0-10) - massive bio-
E 56y 471 turbated mudstone; (10-130) - turbidite
R=Ray {8P) B sequences E, D, CBA, EOCE, ED, EDCA,
37E w EA, ED, EDCA, EDC), parallel stratifi-
T5T Mot cation x-beds, flute-groove casts; (130-
7% m 150 cm) - massive bBioturbated mudstone.
A Quar
P Micas HAJOR LITHOLOGIES
TRY? Plag,
a) SAMDY MUDSTONES (Smears 1-15, 5-34, 6-33)
40% Sand 5-25% Quartz
108 Silt 2% Feldspar
50% Clay 3-10% Mica
0- 1% Heavy minerals
2- 3% Opagues
63-73% Clay minerals
0-10% Glauconite
5-10% Carbonate
b) MUDSTONES (Smear CC)
% MINOR_LITHOLOGY
(MUDDY) LIMESTONE (Smears §-116, CC)
S6Y 4/1 rbonate (DSOP)
56 6/1 .3, 0.3, 0)
51N Grain Size (DSDP)
2-60 (3.8, 44.5, 51.7)
4-81 (37.8, 10.1, 52.1)
L
X-Ray (BP
7-68 2-149
815 Mont. B0T  Mont.
5% 111 3 I
A Quar, A Quar.
P I;:r.as P Micas
TRE aq. TRE Plag., Gyps.
B|B|B|B| conE ccl 56 6/1 W

ATCHER] -

Explanatory notes in Chapter 1

SPE ALIS
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SITE 345 HOLE E 28

&

CORED INTERVAL

:730.0-739.5 m

FOSSIL

[(a]
X
»
=
»
n
-
m
=

AGE
ZONE

R e

DIATOMS

51L. FLAG.
SECTION
METERS

(NANNOPLE .

(RaDiOLARIA

LITHOLOGY

SED. DISTURBANCE
SED. STRUCTURES

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

(-]

EDCENE(?)

T/R

B|g BUI;

(g} CcORE

iurcnn.

56Y 41

Colors: dark greenish gray (567 4/1).

Sec. 1 {67-137 em) - Turbidite sandstone-
mudstone bed about 60 cm thick, forms
Bouma ACDE sequence; E unit - massive,
unbioturbated dark greenish gray (SGY
4/1) mudstone different than typical
bioturbated olive gray mudstone below

and above of hemipelagic origin; D unit -
very thinly interlaminated to very thinly
interstratified fine-grained - very fine
grained sandstone, siltstone, and mudstone;
sandstone 10% of unit, in laminae <4 mm
thick, medium gray (N5}, mudstone dark
areenish gray ?CSET 4/1); C unit - thin
ripple x-stratified fine-very fine sand-
stone, amplitude 0.8 cm, length 1.5 cm,
incline <307; medium dark gray (N4);
migrating current ripples; A unit -
coarse-nediyr sandstane at Gase with sub-
anqular mudstone rip-up clasts up to |

cm in diam. from bed below; medium gray
{N5); large rip-up clast near base ex-
tending completely across core, may be (1)
ripped by turbidity current of f bottom,
(2) underlying sandstone intruded as &
si11 into mudstone, (3) part of flame
structure of mudstone up into sandstone
during load casting activity. Cannot tell
from core which one, or combination of 3
caused "rip-up"; olive gray (5Y 4/1) bic-
tyrbated mudstone; tubes, burrows extremely
flattened, appears to be laminated because
of compaction.

Sec. 2 - olive black (5Y 2/1), massive,
extensive bioturbated mudstone, rind
burrows, Zoophycus - silty laminae at
82 cm, 2 om thick = DE(?) sequence.

MAJOR LITHOLOGIES

a) MUDSTONE {Smears 1-75, CC)
5% Sand 7-10% Quartz
20-35% Sit #% Feldspar
60-75% Clay 5% Mica
2- 51 Opagues
74-B61 Clay minerals
TRE ¥0lcanic glass
TR=- 2% Micronodules
0- 2% Carbonate

b) SANDY MUD (MUDDY SAND) (Smears 1-115,
1-135, 2-82)

Carbon-Carbonate (PP
29-T (top) (.35, 0.085)
29-1 (bottem) (0.

3, 2.01)

Explanatory notes in Chapter |
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SITE 345 HOLE

E 30

CORED

NTERVAL

:739.5-749.0m

FOSSIL
CHARACTER

AGE
ZIONE
SECTION

¥

[DIATOMS

51l FLAG
[NANNOPLE .
RADIOLARIA

METERS

LITHOLOGY

SED.DISTURBANCE
SED. STRUCTURES
LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

o

./

voin

{7)

Tid

EQCEN

B

114

63
65

13

cc

SGY 4/1
&Y 21

8Y 3/2

5YR 471

Colors: brownish gray (5YR 4/1), dark greenish gray (SGY 4/1), olive black (5Y 2/1).

Sec. 1 (50-110, 125-150 em) - massive mudstone, extensive bioturbation. Subhorizental burrows, some pyrite-filled, ne bioturbation (125-150 em); 110-150
mj = turbidite seguence, sandstone-mudstone unconformable basal contact, upward grading.

Sec, 2 (0-25 cm) - lower part of graded turbidite; upper part in base of 30-1 [mudstone-claystone); basal massive fine-medium sandstone 2 om thick,

medium gray (N6) overlying # laminated (very thin, <0.1 mm) very fine-fine sandstone, 7 cm thick, mediwn dark gray (N4); overlying massive, unbioturbated,
possibly some small cross beos lamp 0.4 cm) grading up into very fine s, siltstone, mudstone, olive black (5Y 2/1); (25-33 cm) graded turbidite unit;
upper 7 cm massive mudstone-claystone, E unit; (33-73 cm) parallel stratified and irregulariy stratified, very fine, fine, medium, and locally coarse-
grained sandstone; above 50 cm, abundant thin mudstone-claystone laminae <1.0 cm thick; finer grain sizes in upper part of unit; large burrows or possibly
dikes (irregular shape) at 60-62 cm filled with medium-grained sandstone; DBA units; (73-78 om) basal unit of irreqularly len-shaped fine-medium grained
sandstone in mudstone; either bioturbated, brecciated, or depositional gradational with burrows or Toad casts; (78-100 cm) - large, thick, turbidite-grain
flow(?) deposit extending downward into 30-3; (1) upper 20 em thinly to very thinly laminated mudstone-claystone with moderate yellowish brown (10YR 5/4)
and pale yellowish brown (siderite? or rhodochrosite?-bearing « Jaminated unit from 85-92 cm; D unit; (100-150 cm) middle unit, 100 om+150 cm, mixed up,
disrupted unit that may be a compeosite turbidite, centaining abundant claystone and mudstone, rip-up clasts and possibly lenses of mudstone fine to coarse-
grained sandstone matrix; rip-up clasts lecally deformed, contorted; clastic pebbles of quartz also scattered, A and C unit; lower 15 cm probably
x=stratified amplitudes up to 5 cm.

Sec. 3 - continued mixed up, disrupted units, claystone, mudstone clasts, clastic pebbles (round), quartz (1 om diameter), poss. cross beds, dish.
structures. A & C units - poor sorted medium grained sand, mud. Grade to coarse sand at 105-109 cm. (110-150) - very thin stratified mud/stone, claystone,
olive black [5Y 2/1), bioturb. ng;xcus burrows. Smear at 3-117 = mudstone.

Sec. 4 (0-15 em) - olive black /1) mudstone grading down to fine- to coarse-grained sandstone, unconformable or underlying mudstone-claystone; one
Targe rounded quartz pebble at B cm, 1.1 om diameter; (15-30 cm) - thick coarse-grained turbidite unit that includes parallel-stratified and massive
conglomeratic, coarse- to very coarse-grained sandstone, thin olive black (5Y 2/1) paralle] stratified claystone mudstone with mudstone, strata 0.2 mm to
3 cm thick, D and E unit; (30-103 cm) - diffused parallel laminated medium- to very coarse-grained and granule-sized conglomeratic sandstone; no shale rip-
ups, all clastic sand-sized material; laminae defined by textural and color variations; Scolithus at 31 cm, undoubtedly as a clast; scattered pebbles of
quartz, feldspar(?), chert{?), volcanic 1ithics mafic fragments{?); rounded and definitely clastic, reworked. Lower 15 cm relatively massive, probably
Bouma A unit; erosional base, possibly flute or channel into underlying sandy mudstone; (103-115 cm) - bioturbated pebbly, sandy, mudstone; sand grains
within elengate subhorizontal lens-shaped burrows within olive black (5¥ 2/1) sandy, probably mudstone; (115-120 cm) cgl, cs sandstone, medium gray (N5}
at base, 1 cm thick, pebbles up to 3 mm, micaceous, overlain by sandy, massive mudstone 3-4 cm thick, E,A unit; {120-130 cm) basal medium dark to dark gray
(N4-N3) cgl sandstone with 1-2 mm granule grading up into parallel stratified + laminated very fine ss, siltstone, mudstone; sandy, pebbly (<4 mm) massive
muydstone, unstratified and unlayered, scattered pebbles and sand grains, no current-formed sed structures, probably intensely bioturbated. Probably poorly
sorted, bimodally or polymodally distributed mudstone without pebbles lowest 3 em,

Sec. 5 (0-20 cm) - fine pebbly mudstone, rounded quartz, lithic, and feldspar{?) clasts <3 mm massive, no stratification, no visible burrows or sed
Structures; base unconformable and channeled into underlying mudstone; generally fining upward; (20-25 cm) - graded parallel-laminated Bouma DE sequence,
olive gray (5Y 4/1) fine grained ss, irreqularly 11 laminated, grading up into more irregularly parallel stratified massive olive black (5Y 2/1) mudstone-
claystone, E.D unit; (25-33 cm) - parallel-laminated very fine-grained sandstone, well-sorted, no pebbles or larger sand grains, medium gray (N5}, grades
upward into very thinly irregular mudstone and claystone, olive black (5Y 2/1). E, D? unit; (33-63 cm) - massive, ungraded, pebbly and sandy mudstone with
abundant Scolithus type tubes, possibly some arepaceous foraminifera; lithic pebbles up to 1.7 cm length, plus elongate white clasts. Brownish gray

(5¥R 4/1) color generally, medium dark gray (M4) at base, which is very coarse grained, granule-sized, and very fine pebble-sized while arenacecus forams
andfor fragments; (63-74 cm) - turbidite or pebbly mudstone unit similar to above, basal medium dark gray (M4} unit containing abundant fragments oriented
parallel to one another, obviously clasts with massive ungraded pebbly mudstone with tubes and pebble< wp to 1/2 cm in length; {74-130 an} - massive pebbly
mudstone, containing well-rounded clasts of quartz, Tithic fragments, and possibly arenaceous forams; large lens-shaped burrows sub-parallel to bedding,

+1 ¢m x 3-4 cm, flattened, Vighter colored (1ight brownish gray, 5YR 4/1) within brownish gray (5¥R 4/1) to medium dark gray (N4} pebbly sudstone; very
abundant tubes in situ in pebbly mudstone, one in place conspicuously at 80 cm; pebbles as long as 1.1 om; no grading or stratification; (130-150 cm) Tight
brown (SYR 5/6) and moderate brown (SYR 4/4) very lithified calcareous sandstone-siltstone; prominent cross-strata near top of unit worked by prominent
moderate brown laminae; abundant small vertical Scolithus-sized tubes in upper 3 cm; massive in center, scattered lithic clasts and possible burrows,
swirly lamination; basal 5 cm massive finesmedium calc ss.

Core catcher: grayish brown, sandy mudstone, burrows, (poss. detrital), micaceous, clasts-] mm absent.

MUDSTONE (Smears 1-88, 1-114) SANDY MUDSTONES (Smears 4-65, 4-113)  Carbon-Carbonate (DSDP
5-10% Sand 10-12% Quartz, Feldspar (MUDDY SAMDS) 5-130 (5.2, 0.1, 43
15-20% Si1t 0-10% Mica 25-40% Sand 35-60% Quartz
70-80% Clay 8-10% Heavy minerals 10-20% Silt - 5% Feldspar Grain 5ize {DSDF!
70-80% Clay minerals a0-65% Clay 0- 5% Mica =121 (23.8, 5. 64.7)
1-15% Heavy minerals,
SANDSTONE {Smear 4-63) Opagues A-Ray (BP
40% Sand 50% Quartz 23-50% Clay minerals - 5-82
108 Mud 40% Heavy minerals, Opaques 551 Mont. 681 Mont.
10% Clay minerals MUDSTONES (Smear 5-41) 0% I11. 195 111,
10T Kaol. 173 K/C
SANDY MUDSTONE (Smears 5-70, CC} 142 Chlo. A Quar.
A Quar. P Micas, Plag.
P Micas TR%? Calc.
TR Plag.

Explanatory notes in Chapter 1
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SITE 345 HOLE CORE 31 CORED INTERVAL: 749.0-758.5 n SITE 345 HOLE CORE 37 CORED INTERVAL. 758.5-764.0 m
FOSSIL Sl FOSSIL e
CHARACTER ;]: - CHARACTER 2|8
w 13| 2 HHE w % HEE
§ z §§ 5|4 § E{=| ¥ [umolooy |5(3]% LITHOLOGIC DESCRIPTION ol2 g ol % 2lE[=| & [vmowoer [5(5]3 LITHOLOGIC DESCRIPTION
Nt < L W= < < o w 4 1=
= HE ;i:i a|=|¢ NEHHHEHHE EIHE
BN HHHHE HHE qFHE gls|z
al« L o 2d Ao B - =1 = || =
1] Colors: grayish beown (SYR 3/7), brownish o
gray (5YR 4/1), medium gray (5], medium Colors: moderate reddish brown (10R 4/6),
E brows (5YR 3/4), grayish brown (5YR 3/2), B voln dark reddish brown [10R 3/4].
2 olive black (&Y 2/1}. . Sec. 1 - pebbly sandstone, scattered sub-
FL voID Sec. | - sandy mudstone to muddy sandstones, rounded pebbles (<1.2 cm), open framework,
0.5—] massive, thinly interstratified, 31 em random orientation, locally bletchy/mottied,
1 B thick, burrows abundant; lessens ~70 cm, ne structures, fe-oxide
1 Sec. 7 [0-45 cm) - massive, structureless, wottled tubular areas, possible worm tubes.
10 1 pebbly sandy mudstene, 1-2 em N5 bands with 108 4/6 Sec. 2 - as per Sec. 1 - scattered cherl
i q gradational contacts. Pebbles irounded; 10R 3/4 pebbles.
7] chert. lleavy mincral conglomerdte at base; Sec. 3 (0-25 cm) - moderate brown to grayish
i it 5YR 3/7 (45-75 cm} - pebbly sandy mudstone; (75-100) - brown siltstore with round quartz grains.
sYR 4/1 pebbly sandy mudstone, scattered chert, worm Grayish blue green to dusky blue green silt-
tubes-white chitin,-phosphatic? material, stone. Siltstone with chlorite-calcite frag-
some claystone rip-up clasts - gradational ments (0.5-1 em); (25-62 om) - breccia;
aa at 100 cw to soft sandstone (3 cm) - sub- angular and near round basalt fragments and
SYR af) rounded. (105-150 cm) - pebbly, sandy mud- — pieces of pale blue green chlorite, white
B 2 YR 378 stone massive, structureless, coarsens up- = 87 calcite (1-6 mm); (62-90 tm) - breccia;
q ward with large round lithics (0.5 an) - = anqular fragments of weathered grayish red
SYR 342 scattered chert (black} pebbles. o basalt, cemented by grayish red matrix;
Sec. 3 - massive, structureless, pebbly, = 3 (90-150 cm) - drill pebbles of breccia,
sandy, mudstane to muddy ss - 1-3 cw thick, anqular chloritized and chlorite fragments
lighter color strata, less mud, better [0.5-10 cm), cemented by a chlorite-smectlte-
sorted, micaceous, pebbles maximm 0.7 an, caleite matrix.
abundant worm tubes, rare claystone clasts.
Sec. 4 - as per Sec. 3 - sandy strata with HAJOR_LITINLOGY
biotite, heavy laminae; irrequiarly mottled -
Targe burrowed areas; 5Y 3/2 SILTSTONE {Smear 3-87)
o 3 Sec. 5 - pebbly micaceous sandy mudstone, 3 5YR 3/7 10% Sand 701 Quartz
frrg scattered worm tubes, chert pebbles plus 586 3/2 905 511t 10% Heavy minerals
bl granite pepble (6 cm}, well rounded, low 51 Opaques
= arthoclase, sandstone layers; IF /o 101 Clay minerals
pa Sec. 6 - as per Sec. § - sandy mudstone (q)
With sandstones = well sorted, quartzose, Grain Size (DSOP)
rounded subrounded chert pebhles (<1 cm) Z-T10 (7.6, 86.2, 6.2)
30 micaceous - pebbly at base - chert, guartzite
granite; X-Ray (8P
5YR 374 Core catcher - massive, blotchy, pebbly medium 2-123
4 SYR 4/1 qrained S5, fo structures, grayish red (10R 895 Mont
4/2), medium red brown (10R 4/6), pale red 81 111,
/8 ns {10R 6/2) blotches, 1 K/C
LITHOLOGIES P Quar.
SENDY MUD [Smears 2-44, 4-30, CC) TR Wicas
(CC has 5% sand, 20% silt, 30% clay with TRT Plag.
547 Fe-pxide/elay.)
Explanatory notes in Chapter 1
Grain Size (DSOP)
SYR 3f4 31 (6.6, 25.7, 57.7)
5 SYR 4/4 A-Ray (8P}
5 el
AT Mont. BET Mont.
331, 63 I11,
122 Kaol. 72 K/C
122 Chle. A fuar.
A Duar. P Hicas
b Micas TRE Plag.
P Plag.
TRE? Cale.
&
8|8 cf;’:, | tomoa2
10R #/6
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SHESE  Woie CORE 3 CORED INTERVAL: 764.0-771.5 m SITE 385 HOLE CORE 3 CORED INTERVAL: 7B3.0-792.5 n
FosSIL FHEm FOS3IL Slal.
CHARACTER z| w :, HH CHARACTER = [ : =2
w| Z ol = R wl|g| = < o| = s|lG| =
- z y‘; |2 =| = [ LiTHoloey _g_ i LITHOLOGIC DESCRIPTION AR 2 iz £ E LITHOLOGY | 5|5 | % LITHOLOGIC DESCRIPTION
wle w =" ~N < 75 £ B
N EHEERHEE 2|5|¢ =HHHHEEE 2ls|2
HEEHE FHE HFHE glg|E
HEEH B ] - al= = ww| 3
] o o
BASALT BRECCIA
] BASALT BRECCIA .
B voID B Voo Sec. 1 (75-150 em) - basalt with vesicles
B Sec, 1 (75-150 cm) - greenish black (5GY — amygdules, filled by smectite. Slicken-
0.5 —| 2/2] to dusky blue green (SBG 3/2) brecciay 1051 sides with black clayish material on walls.
1 angular and round fragments of blackish red " - Thin Section - altered amygdaloidal
1 N T and dark gray aphyric basalts (0.1 to 5 cm) . [§] basalt subophitic, fine grained;
e cemented by chlorite-smectite matrix with o planioclase (30%) - albite, labradorite
6Y 271 r,a]d_?:. . & (Angy). pyroxene [20%), altered glass,
in Section - angular, weathered, 5 chlorite, smectite, calcite, zeolite,
20 3e z80TT1e, hematite, qoethite, altered 10 goethite. Amygdules (10-15%] filled by
olivine replaced by chlorite-smectite, 0 smectite, zeolite,
calcite matrix. 1o Sec. 2 (0-100 cm) - smectite-calcite vein
Sec. 2 (10-30 om) - breccia; angular of o Tn drill fragments of amygdaloidal basalt
blackish red fragments of basalt, cemented Q with grayish green and pale yellowish veins
sY 441 by a chlorite-smectite matrix; (30-75 cm) - O and spots of calcite-smectite. Smectite(?)
2 13 dark gray (N3) to brownish gray (SYR 4/1) 2 Q veins; (100-150 cm) - amygdaloidal phyric
basalt, brecciated (probably fragment of 0 basalt. Slickensides.
breccia) with white calcite veins and o Thin Section - altered amygraicidal
zeolite(?)-calcite amygdules; (75-125 cm) - - basalt, subophitic, variolitic texture;
breccia as above but with goethite vein in o Plagioclase (20-30%) - Ang, - magnetite
123-126 cm interval; (125-150 cm) - brecciated Q (1-25), altered glass, smectite, chlorite,
basalt-chlorite-calcite-smectite veins. Prob- zeolite, calcite amyodules (10-15%).
ably basalt is the breccia fragment.
Thin Section - breccia, altered basalt, —
SYR 34 hyalophitic, vgn:u!itic. trachytoid
texture. aphanitic, very fine grained SITE 345  HOLE CORE b CORED INTERVAL: 752.5-802.0 m
k 5YR 5/F {0.01-0.1 mm). Plag;nfi'lese laths %20’!;. FOSSIL wl o
also glomercporphyritic pyroxene (20%), lw o
ba /2 .Ih.ered :};ilvine phenocrysts (53) altered i CHARACYER Z| w E 5 ';'
5B 572 zeolite) glass. Secondary smectite, w o| =
i Chionite, 2601 tia, Calel e, SILEe. 6|2 |3 |E|5| 2 [uHowoer [3]3]2 LITHOLOGIC DESCRIPTION
Sec. 2 (0-50 em) - sedimentary breccia with “An 2 g - o ; 21l
sandy cement with quartz grains and radio- g|& g L a al=
larians. Fragments of breccia are angular =< 1 - - ":'
and round of grayish red basalt and grayish - 8. - = =
blue green chlorite-smectite; (50-150 om) - o
hreccia with angular and round fragments. BASALT BRECCIA
Dark aray and grayish red aphyric basait,
cemented by chlorite-smectite(?) matrix. Sec. 1 (40-50 cn) - dril) pebbles of basalt
Thin Section - as pen Sec. 2 - some and two pieces of moderate yellowish fine-
hematTzed basalt, zeolite, altered olivine - o grained dolomite; (50-150 em) - brecciated
zeolite, smectite(?) cement. 1 Q basalt with calcite veins and small smectite-
O calcite amygdules and vesicles, Brecciated
8 altered hyalobasalt. .
- " = W Thin Section - altered amygdaloida
SITE 345  HOLE CORE 34 CORED INTERVAL: 7/3.5-783.0 0 O basalt, with glomeroporphyritic clusters
FOSSIL oS ., 18] of olivine and placioclase.
CHARACTER = (= : HH
wlZ «|x|2] & 25|32 LITHOLOGIC DESCRIPTION
% é g = B tITHOLOGY E g - Explanatory notes in Chapter 1
-=HHEHHEE HHE
e gle|s
HEIH niw|=
2 BASALT BRECCIA
a voro Sec. 1 (45-150 cm) - breccia in Care 33
-1 with angular fragments of altered olivine
3 basalt, cemented by a chlorite-smectite
mass.
Thin Section - angular fragments, altered
Basalt, zeolite, altered olivire-smectite,
goethite, calcite. Zeolite-smectite
cement.
Sec. 2 (0-100 cm) - breccia is similar to
Sec. T; (100-150 cm) - drill fragments of
medium gray (N5) to medium 1ight gray [N6)
basalt. There are grayish red and pale blue
green spots in basalt.
Thin Section - breccia, angular weather-
ed {altered] basalt, hematite basalt,
zeolite, zeolite-smectite cement. Basalt -
hyalophitic, interstadial texture,
chlorite, zeolite, smectite amygdules
[3-5%), olivine (2%) replaced by smectite,
calcite-goethite, Plaojoclase (20-30%).
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SITE 345

DENSITY (g.em=>) ~ GRAPE BSyringe
1.0 15 ) 20 25
WATER CONTENT (wt %) ©@ Syringe
80 _ 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 2,0 ) 2.5 3.0
M
L U] o
-1
a ul ®
u} ®
L2
a m o
-3
-4
a m o
-5
L a m ©
-6
-7
L5
-9
cC

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm™>) ~ GRAPE BSyringe
1.0 155 20 25
WATER CONTENT (wt %) @ Syringe
80 . 60 40 0
COMPRESSIONAL WAVE VELOCITY (km.sec-') a
1.5 2.0 2.5 . 3.0
M
r
5 a u] u]
B ul u]
-2 A& u] V]
A ] o
a m o
a u] a
s s u o
a ] U]
g
i a ul L)
rS
k6
=7
kB
-9
cc

For Explanatory Notes, see Chapter 1
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SITE 345

DENSITY (g.cm=>) ~ GRAPE BSyringe 345-3
1.0 1.5 ; 2.0 ) 2.5
WATER CONTENT (wt %) © Syringe
80 60 40 20 SECTION 1 2 3
i — A L i i L i EH
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —0
S 20 25, 30
v =
-1
& =
m (]
L - 25
-2 |
& E] m —
"3 50
a m o -
.4 ’_
75
.5 -
33 —
L 100
.? b
Lg 125
L
o 3
cc -
n n A L L]so

For Explanatory Notes, see Chapter 1
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DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 15 20 . 25
WATER CONTENT (wt %) @ Syringe
80 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 3.0
M
I a u] ®
b
L2
L a m O
-3
-4
L5
-6
L7
5
=
cc

For Explanatory Notes, see Chapter 1
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SITE 345

DENSITY (g.cm=?) ~— GRAPE BSyringe
1.0 1.5 . 2.0 B8
WATER CONTENT (wt %) © Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1:5 2.0 25 . 3.0
M
1 a
ul [}
2
&
a u] U]
-3
a
-4
-5
&
o m o
6
L
-7
L8
-9
cc

For Explanatory Notes, see Chapter 1
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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
.5 .. 2  #sE . 3D
M
L, e m o
-2
a oo
-3
-4
5
-6
-7
-8
-9
cc

L " L L

For Explanatory Notes, see Chapter |
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SITE 345

DENSITY (g.cm=°) ~ GRAPE BSyringe
1.0 1.5 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 .t o 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 . 20 25 . 3.0
M
H
L, &
mo
-3
-4
L5
6
7
L8
L9
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For Explanatory Notes, see Chapter 1

490

345-7

SECTION 1
CM
0

—150




SITE 345

DENSITY (g.cm=>) ~ GRAPE BSyringe 345-8
1.0 15 20 . 25
WATER CONTENT (wt %) @ Syringe
80 60 10 20 SECTION 1 2 3 4
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a .-Co
1.5 20 25 3.0
i 5
"
o juj +_
| a 25
k2
oo
& -
3 50
uNu]
¥ a
75
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§ i
‘ —
-6 -
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-? -
L
o] —125
—
-g -
cc -
i s | = 'l 1 L]SD

For Explanatory Notes, see Chapter 1
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SITE 345

DENSITY (g.cm‘3] ~ GRAPE BSyringe
1.0 ‘ 1.5 ) 2.0 ) 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) 4
Y5 . 2.0 2.5 . 3.0
M
-1
a DO
2
B &
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-3
=
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-6
-7
-8
-9
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For Explanatory Notes, see Chapter 1
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SITE 345

DENSITY (g.cm=®) ~ GRAPE @Syringe 345-10
1.0 . 1,5 .20 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4 5 6
" i L L i i L CH
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a —-0
1.5 2.0 _ 2.5 ) 3.0
m -
-] |
s 25
a m o E
7 |
£ a o
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&
-4 L
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=
a
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-? -
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I Y
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cc e o o =
: 3 y : o . 150

For Explanatory Notes, see Chapter 1
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SITE 345

DENSITY (g.cm=>) ~ GRAPE BSyringe
1.0 15 20 25
WATER CONTENT (wt %) @ Syringe
80 ) 5.0 ) 4]0 ) 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 . 20 25 3.0
M
1
u] o
a
L2
-
3
i o] ®
4
a u jul
|'5
6 m ®
&
F7
a u] o
-8
9
For Explanatory Notes, see Chapter 1

494

345-11

SECTION 1
CH
—0




DENSITY (g.cm=?) ~ GRAPE @Syringe

1.0 15 2.0
WATER CONTENT (wt %) @ Syringe
80 60 40

1.5 20 25

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

=1

-2

r3

cc

— e " L 1

For Explanatory Notes, see Chapter 1

345-12

SECTION 1

—150

SITE 345

495



SITE 345

DENSITY (g.cm=®) ~ GRAPE BSyringe
1.0 1.5 20 2.5
WATER CONTENT (wt %) @ Syringe
8-0 ) 610 ) 4.0 . Z_U
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 . 3.0
M
-1
m a 0
k2
-3
-4
5
-6
-7
¥
-9
cc

For Explanatory Notes, see Chapter 1

496

345-13

SECTION 1
CM
0




DENSITY (g.cm~?) ~ GRAPE BSyringe
1.0 ) 1.5 ) 2.0 . 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1:5 2.0 ) 2.5 . 3.0

—

M

Fl

rF3

)

|'5

cC

I e i L L

For Explanatory Notes, see Chapter 1

345-14

SECTION 1
CM

SITE 345

497



SITE 345

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-') &
1J5 " 2:0 i 2:5 i 310
M
F1 o a
L2
b
k3
-4
5
-6
7
k8
L9
cc

For Explanatory Notes, see Chapter 1

498

345-15

SECTION 1
M




SITE 345

DENSITY (g.cm=") ~ GRAPE @Syringe 345-16
1.0 15 20 2.5
WATER CONTENT (wt %) © Syringe
80 60 40 20 SECTION 1 2 3 4 5 6
i i A s A AL EM
COMPRESSIONAL WAVE VELOCITY (km.sec-') a -0
1.5 2.0 25 . 3.0
M —
’
! 25
-2 |
L -
F3
50 -
2
L }- <
—
= =T
=
=
-4 | -
[ = 8
=
o B ()
2
- 75 o
by o
(=
-5 B -
=
L 6 L
100
r
L7 a -
i@ 125
—
-9 —
cc B
' ' : —150

For Explanatory Notes, see Chapter 1

499



SITE 345

DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 35 20 2.5
WATER CONTENT (wt %) @ Syringe
I . B
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 20 25 3.0
M
dl
a
k2
a
-3
4
a
F5
F6
F7
k8
-9
cC

For Explanatory Notes, see Chapter 1

500

345-17

SECTION 1
cM
—0




SITE 345

DENSITY (g.cm=>) ~ GRAPE BSyringe 345-18
10 1.5 2.0 25
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 . 20 CMSECTION 1
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a -0
1.5 . 20 25 . 3.0
o -
3
! & 25
L2 |
3 50
4 =
75
-5 —
o
k6 -
—100
k7 -
o 125
_g —
cc -
i L I )= |_..‘|50

For Explanatory Notes, see Chapter ]

501



SITE 345

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
-1
L7 -
-3
L
-4
L5 a
L6
L 7
&
s
-9
cc

For Explanatory Notes, see Chapter 1

502

345-19

SECTION 1
CM




DENSITY (g.cm=>) ~ GRAPE BSyringe

1.0 ) 1.5 A 2.0 X
WATER CONTENT (wt %) @ Syringe
80 60 40

1.5 2.0 25

COMPRESSIONAL WAVE VELOCITY (km.sec-!) &

dl

-2

-3

-4

kB

cc

ik e L " L I

For Explanatory Notes, see Chapter 1

345-20

SECTION 1
M

SITE 345

503



SITE 345

DENSITY (g.cm=’) ~ GRAPE BSyringe
1.0 1,5 2.0 25
WATER CONTENT (wt %) © Syringe
80 , &0 i 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) 4
15 . 20 25 3.0
M
-1
¥
a
-3
&
-4
-5
-6
a a
-7
L5
-9
cc

For Explanatory Notes, see Chapter 1

504

345-21

SECTION 1
CM
0

—150




DENSITY (g.cm“3) ~ GRAPE BSyringe
1.0 ) 1.5 . 2.0 . 2,5
WATER CONTENT (wt %) @ Syringe
80 ) 60 p 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) &
1.5 . 2.0 2.5 . 3.0
M
-1 &
-2
-3
A
-4
r5
[ a
6
r a
=5
9
cC
For Explanatory Notes, see Chapter 1

345-22

SECTION 1
CM

SITE 345

505



SITE 345

DENSITY (g.cm=?) ~ GRAPE BSyringe 345-23
1.0 . 1:5 ) 2.0 ) 2.5
WATER CONTENT (wt %) @ Syringe

80 60 40 20 SECTION 1 2 3 4 5 6

A i n i i i L H

COMPRESSIONAL WAVE VELOCITY (km.sec-!) A&

.8 . 40 2.5 : 3.0
M
-1
L2
3
. a
k4
5 a
L6

a
- 7
g
-9
ce
&

For Explanatory Notes, see Chapter 1

506



DENSITY (g.cm=’) ~ GRAPE BSyringe
1.0 1.5 2,0 . 25
WATER CONTENT (wt %) @ Syringe
80 ' 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 2.5 . 3,0
M
k1
&
L2
-3
-4
&
-5
-6
7
&
0
-9
cc

&

1 i

For Explanatory Notes, see Chapter 1

345-24

SECTION 1
M

SITE 345

507



SITE 345

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

]:5 " 2:0 i 2’.5 L 310
M
-1
L2
-3

&
-
-4
-5
-6
&

-7
9 &
L3
-9 &
cc
For Explanatory Notes, see Chapter 1

508

345-25

SECTION 1

0
-




DENSITY (g.cm~®) ~ GRAPE BSyringe
1.0 ’ 1.5 ) 2.0 ) 2.5
WATER CONTENT (wt %) @ Syringe
80 ) 60 ) 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
]:5 i Z_.E N 2;5 I 3;0
M
-1
r
r2
-3 &
- 4
-5
-6
-7
-8
=
¢t

L 1 L

For Explanatory Notes, see Chapter 1

345-26

SECTION 1

SITE 345

509



SITE 345

DENSITY (g.cm™>) ~ GRAPE BSyringe 345-27
1.0 1,5 2.0 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 ‘
4 4 : 4 . : : CM
COMPRESSIONAL WAVE VELOCITY (km.sec-!) & -0
1.5 20 25 . 3.0
= -
[ &
=
-1
i 25
-
L2
3 50
L
¥ B
75
B =
|_ [=
L6 =
—100
7 —
-8 —125
o
-9 -
cc -
. : . 150

For Explanatory Notes, see Chapter 1

510



SITE 345

DENSITY (g.cm=?) ~ GRAPE BSyringe 345-28
1.0 1,5 20 25
WATER CONTENT (wt %) © Syringe
80 60 40 20 SECTION 1 2 3 4 5 6
: . ! ; : i ! on
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a -0
.5 . 20 . 25 . 3.0
m L
-
dl [
i 25
-2 |
u i
3 50
-
=4 i
- 75
-5 L.
P
-5 .
—100
F7 —
8 * 125
Lo -
cc i
e - ' : . 150

For Explanatory Notes, see Chapter 1

511



SITE 345

DENSITY (g.cm™>) ~ GRAPE B@Syringe
1.0 ) 1.5 ) 2.0 ) 2.5
WATER CONTENT (wt %) © Syringe
80 ' 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a&
1.5 2.0 ) 2.5 . 3.0
M
&
-1
L2
-
-3
- 4

k8

cc

— I L L 1 I

For Explanatory Notes, see Chapter 1

512

345-29

_SECTION 1
(o]
—0

—150




SITE 345

DENSITY (g.cm=>) ~ GRAPE BSyringe 345-30
1.0 16 2.0 25
WATER CONTENT (wt %) @ Syringe
80 60 40 20 SECTION 1 2 3 4 5
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 2.5 . 3.0
M
" a
-1
L2
-3
&
-4
-5
-6
L 7
3
9
cc

For Explanatory Notes, see Chapter 1

513



SITE 345

DENSITY (g.cm=®) ~ GRAPE BSyringe
1.0 ‘ 1.5 . 2.0 : 2.5
WATER CONTENT (wt %) @ Syringe
80 . 60 . 40 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 . 2.0 ) 2.5 . 3.0
M
-1
-2
=3
=
-4
-5
-6
-7
o]
-9
&
cc

For Explanatory Notes, see Chapter 1

514

345-31

SECTION 1

—150




SITE 345

DENSITY (g.cm=®) ~ GRAPE @Syringe 345-32
1.0 1.5 2.0 . BB
WATER CONTENT (wt %) © Syringe
80 60 40 20 SECTION 1 2 3
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a _cg =
1.5 2.0 2.5 . 3.0
M -
-1
L - 25
F2
-3
i i —50
b a4 B
.a |
- 75
B -
=6 |
100
—
=7 =
8 125
=
_9 b
cc -
' : ' c —150

For Explanatory Notes, see Chapter ]

515



SITE 345

DENSITY (g.cm™>) ~ GRAPE BSyringe 345-33
1.0 1.5 : 2.0 2.5
WATER CONTENT (wt %) @ Syringe
20 60 40 20 SECTION 1 2
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1,5 2.0 . 2.5 _ 3.0
M
-1
a
L2
-3
L
Ly

k8

cc

L S - L n ——— 1 I

For Explanatory Notes, see Chapter 1

516

NO PHOTOGRAPH AVAILABLE




DENSITY (g.cm=?) ~ GRAPE BSyringe
1.0 _ 1.5 ) 2.0 , 2.5
WATER CONTENT (wt %) © Syringe
80 . 60 . 40 . 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 ) 2.5 . 3,0
M
r -
F1
A A
-2
-3
k4
|-5
-6
-7
-3
-9
cc

For Explanatory Notes, see Chapter 1

345-34

SECTION 1
CM

SITE 345

517



SITE 345

DENSITY (g.cm=>) ~ GRAPE BSyringe 345-35
1 10 A 1 :5 " 2:0 L 2'-5
WATER CONTENT (wt %) © Syringe

80 60 40 20 SECTION 1 2

A , A . ; i A M

COMPRESSIONAL WAVE VELOCITY (km.sec-!) a

1.5 ‘ 2.0 ) 2.5 . 3.0
M
-1
L2
-3
-4
-5
r
-6
b
L7
¥
-9
cC

For Explanatory Notes, see Chapter 1

518



DENSITY (g.cm-®) ~ GRAPE @Syringe
1.0 1.5 2.0 25
WATER CONTENT (wt %) @ Syringe
80 ) 60 . 40 : 20
COMPRESSIONAL WAVE VELOCITY (km.sec-!) a
1.5 2.0 2.5 : 3.0
M
-1
L2
-
-3
L
-4
5
b
L6
k7
L8
9
cc

L L — 1 L

For Explanatory Notes, see Chapter 1

345-36

SECTION 1
CH
—0

SITE 345

519



