6. SITE 434: THE LOWER TRENCH SLOPE, LEG 56

Shipboard Scientific Party!

HOLES 434, 434A, AND 434B

Dates Occupied: 12 September 1977 (1800); 22 September
1977 (1300)

Dates Departed: 18 September 1977 (1010); 30 September
1977 (1720)

Total Time on Site: 13 days 20.5 hours

Position: Hole 434—39°44,76 'N; 144°06.12'E
Hole 434A—39°44.76 'N; 144°06.12 'E
Hole 434B—39°44.87 'N; 144°06.08 'E

Water Depth (sea level): Holes 434 and 434A—5985.8 me-
ters; Hole 434B—5986 meters

Water Depth (rig floor): Holes 434 and 434A—5995.8 me-
ters; Hole 434B—5996 meters

Bottom Felt (rig floor): Hole 434—6000.5 meters; Hole 434A—
5998 meters; Hole 434B—5996 meters

Penetration: 637.5 meters

Number of Cores: 72

Total Length of Cored Section: 662 meters
Total Core Recovery: 133.35 meters
Oldest Sediment Cored: Late Miocene
Principal Results:

Three holes were drilled at this site; the deepest pene-
trated to 637.5 meters sub-bottom. The drilled section
consisted of a very uniform hemipelagic deposit. The
oldest sediments sampled were late Miocene. The major
constituents are terrigenous silty clay, biogenic silica,
and vitric ash. These sediments are similar in nearly ev-
ery aspect to the Neogene sediments at the other transect
sites. Below 100 meters significant induration of the
sediments begins. The mudstones recovered are highly
fractured with slickensiding commonly discernible on
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fractured faces. This fracturing is no doubt the main
cause of drilling and coring difficulties encountered at
this site. These fissile sediments were found only in
Holes 434, 440, and 441 on the lower slope of the inner
trench wall.

The early Pleistocene sediments are missing from the
section. Pliocene sediments begin in Core 2 of Hole 434
at 10 meters. Benthonic foraminiferal assemblages are
similar to those at shallower sites on the landward
trench slope and do not contain the taxa that character-
ize the oceanic biofacies at Site 436. Although the fo-
raminiferal evidence does not identify sediments at Site
434 as belonging to an accretionary prism of oceanic
sediments, there is biostratigraphic evidence suggesting
considerable structural complexity: All fossil groups
show anomalous vertical distributions. Diatom data in
particular identify several repetitions of assemblages
that form an undisturbed succession elsewhere. Possible
causes for these distributions, other than downhole con-
tamination, include slumping, sliding, faulting, and/or
climatic oscillations.

Below 300 meters there are calcitic concretions and
pods, and fractures are often healed. The concretions
are thought to be diagenetic products, because some
contain diatoms that are also found in the surrounding
mudstone and some contain vitric shards showing the
same range in values of the refractive index as shards in
the surrounding mudstone. The alkalinity of the inter-
stitial water is high, which would favor carbonate pre-
cipitation.

The sediments at Site 434 were anoxic, as evidenced
by high interstitial water alkalinities, a strong H,S odor
to about 200 meters, and biogenic methane gas pockets
from 130 meters to the bottom of the hole. Geochemical
analyses indicate that the hydrocarbons are immature
and have experienced only low temperatures.

The highly disturbed condition of most of the core
materials made representative physical properties mea-
surements difficult to obtain. The seismic velocities
showed small but significant variations that may corre-
spond to changes in the degree of fracturing along the
section.

BACKGROUND

Site 434 is located on the lower slope of the landward
wall of the Japan Trench. It has been known for several
years from refraction seismic studies that the lower
slope was underlain by a wedge of sediments with a rela-
tively low seismic velocity, in the range of 1.6 to 2.5
km/s (e.g., Ludwig et al., 1966). These low velocity
deposits extend from the midslope terrace to the floor of
the trench. Beneath this sedimentary wedge is a layer
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with velocities typical of oceanic basement, and recent
multichannel seismic profiles (see Figure 1) show that
the top of this layer is continuous with the oceanic base-
ment surface seaward of the trench. This sedimentary
wedge has been described by some authors as identical
with scraped off sediments found on the overthrusted
leading edge of many oceanic subduction sites (see, for
example, Karig and Ingle, 1975; Kulm et al., 1973). Sed-
iments in the accreting prism show a strong degree of
deformation in response to the compressive and shear
stress resulting from ongoing subduction of the oceanic
lithosphere. Apparently, sediments that lie on the sub-
ducting oceanic crust are scraped off and plastered onto
the base of the accreting prism. Underthrusted layers
must be uplifted and compressed to accommodate the
continuous input of new material at the foot of the
slope. The resulting style of deformation has been
studied by means of multichannel seismic techniques
over similar deposits along the western Central Ameri-
can Margin (Seely et al., 1974) and analogous deposits
now exposed on land. Typically, the sedimentary layers
are positioned in sheetlike overthrusted units, forming
an imbricate stack. The shearing plane steepens notice-
ably landward from the foot of the slope.

OBJECTIVES

A primary objective for Site 434 was to penetrate as
deeply as possible into the accretionary wedge at the
foot of the Japan Trench landward slope to sample sedi-
ments involved in the accreting tectonics. The geophysi-
cal surveys of the Japan Trench, which include 24-chan-
nel digital reflection profiling, provide only a vague in-
dication of the configuration of the sedimentary layers
in the accretionary zone, owing in large part to the enor-
mous complexity of the acoustic stratigraphy and lack
of large velocity contrasts. Penetrating the wedge with a
drill might reveal the style of deformation through such
features as fracturing, folding, slickensiding, orienta-
tion of bedding plane, and so forth. A direct confirma-
tion of the hypotheses of formation and evolution of ac-
cretionary wedges would be the discovery of sediments
irrefutably identified with the sediments on the Pacific
Plate seaward of the Trench.

During Leg 56 the maximum penetration capacity of
the Glomar Challenger was approximately 6800 meters;
thus it was impossible, as would have been desirable, to
drill into the toe of the accretionary wedge. Site 434 was
at 5986 meters water depth on the last well-defined ter-
race before the Trench floor. The goal was to drill and
core 800 meters sub-bottom.

Although no clear acoustical stratigraphy can be dis-
cerned below the selected site, nearly horizontal discon-
tinuous reflectors can be followed over short distances
in a zone 0.3 to 0.5 second of two-way travel time sub-
bottom (Figure 2). Below 0.5 second, other vague reflec-
tors with a perceptible landward dip can be traced. Fur-
ther description and discussion of the geophysics in the
vicinity of Site 434 are in the Site 441 site chapter.
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OPERATIONS

We approached Site 434 on a west-to-east line that
closely followed earlier geophysical lines made during
site surveys. The Glomar Challenger obtained geophysi-
cal data at about seven knots along the line, and the
morphological features and sub-bottom acoustic stratig-
raphy defined by the surveys were easily identified. The
site was a small terrace on the steep lower slope on the
landward wall of the Trench. Seismic reflection profiles
across this feature suggested that the terrace may be
underlain by slumped material (Figure 2). We decided,
therefore, to place Site 434 a little farther downslope on
another, deeper, terrace at about 5990 meters.

The bottom beacon was dropped on the second pass
over this terrace in a water depth of 5986 meters. The
drill pipe was lowered and touched bottom with 6000.5
meters of pipe out. The first hole at 434 was drilled and
cored to a depth of 301 meters sub-bottom. Over the en-
tire length of this hole recovery was only about 18 per
cent. Of the 33 cores cut, 9 contained 0.5 meter or less
of sample. In many of these the sediment was highly dis-
turbed by drilling, and very few contained original
structures.

Initial hole angle surveys yielded ambiguous results.
A survey on Core 33 showed an angle of 20° to 25° from
vertical; as a consequence we decided to pull up and re-
spud a new hole, 434A, about 50 feet from the first site
without retrieving the drill string.

Hole 434A was spudded in on 17 September at 0615
hours at a water depth of 5988.5 meters. A mudline core
was taken and the hole deepened with the center bit in
place to about 150 meters, where an angle survey was
made and a second core taken. The indicated departure
from vertical was low, so we continued drilling. How-
ever, tropical storm Emma, which had been stalled
about 300 miles due south of us, began to move north-
ward at increasing speed. By evening the northern edge
of the storm reached us, and we decided to recover the
drill string after only 185 meters penetration sub-
bottom. The pipe was hauled up under extremely diffi-
cult sea and wind conditions.

On 22 September, after completing drilling at Site
435, we returned to Site 434 to begin Hole 434B. The
beacon we had dropped on 12 September was still oper-
ating, so we located over it and began running in. A
mudline core was cut at 5996 meters below the drill
deck, and then the center bit was inserted and we drilled
to 295.5 meters sub-bottom. The solid bit drilling went
very slowly. A second core was cut at 295.5 meters and
an angle survey made. The survey showed only a 4° de-
parture from vertical.

As with Holes 434 and 434A, drilling and coring con-
ditions were difficult, with low penetration and low re-
covery rates. We assume the extremely fractured and
fissile nature of the semilithified sediments to be the
principal cause of the difficulties. What sections of in-
tact core were obtained were highly fractured mudstone.
We also noted a cyclic variation in the core recovery:
Relatively good recovery was obtained for two or three
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Figure 1. Multichannel seismic profile across Sites 434, 440, and 441 extending from the trench floor to the midslope terrace. Lithologic subdivision is
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Figure 2. Enlargement from Figure I of the multichannel seismic profile at Site 434.

cores in succession, then recovery dropped to nearly
zero for three or four cores in a row, This performance
suggests that we penetrated alternating zones of relative-
ly competent material and highly fractured material, re-
spectively. Sometimes when the bit was raised free of
the bottom, sediment would sluff from the hole walls
and fill the hole below the bit.

After achieving a total of 637 meters sub-bottom we
began retrieving the string on the evening of 28 Septem-
ber. The bottom hole assembly became stuck after we
had pulled up approximately 300 meters of pipe, and we
spent nearly 16 hours trying to free the pipe. Apparently
the hole had caved above the bottom hole assembly. Fi-
nally, we decided to sever the pipe just below the mud-
line with an explosive charge. This was done successful-
ly on the first attempt. We left the bottom hole assembly
and about 150 meters of pipe in the hole.
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LITHOLOGY

The sediments at Site 434 are dominantly a uniform
diatomaceous clay. Variation in ash content is the only
principal change downhole. Two units are differentiated
on the basis of ash content as determined by smear slide
descriptions: The sediment changes from an overlying
section with less than 10 per cent ash (Unit 1) to an un-
derlying section with over 10 per cent ash (Unit 2). Two
sub-units are recognized within Unit 1: diatomaceous
clay (Sub-unit 1A) overlying diatomaceous claystone
(Sub-unit 1B). Unit 2 is subdivided into three sub-units
differentiated by the abundance of virtic ash: Sub-unit
2A is diatomaceous vitric claystone with between 10 and
30 per cent ash, Sub-unit 2B is tuffite with over 30 per
cent ash, and Sub-unit 2C, like 2A, is diatomaceous vit-
ric claystone with 10 to 30 per cent ash (see Figure 3).



Unit 1, Sub-unit 1A (Cores 434-1-11; 434A-1; 434B-1,
0-101.5 m sub-bottom, Pleistocene-lower Pliocene)

Sub-unit 1A is a very uniform grayish-olive-green di-
atomaceous clay. X-ray diffraction data (Mann and
Miiller, this volume) shows that proportions of all min-
eral components in the sediment are relatively constant
throughout the dominant lithology in this unit—much
more constant than the smear slide descriptions suggest.
Amorphous biogenic silica ranges approximately be-
tween 10 and 20 per cent; clays, between 40 and 60 per
cent; volcanic glass is less than 10 per cent; quartz,
about 10 per cent; feldspar, about 4 per cent; and there
are minor and trace amounts of mica, heavy minerals,
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palagonite, glauconite, pyrite, forams, and lithic ash.
The biogenic silica is dominantly diatoms, with varying
amounts of radioloarians and spicules. Patches of ash
and some ash beds are present in Cores 4 and 9. There
are whispy laminae, convoluted by drilling disturbance,
in much of the sediment, some dark pyritized spots, and
a few small pumice fragments.

The texture of the sediments ranges from dominantly
clayey silt at the top of the unit to dominantly silty clay
at the base. As a result of the extreme disturbance by the
drilling process there are no sedimentary structures pre-
served in Sub-unit 1A; the sediments are dominantly
soupy to intensely disturbed, with a few sections moder-
ately disturbed.
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The boundary between Sub-units 1A and IB is a
gradual transition from unconsolidated clays to clay-
stone. The boundary was pinpointed between Cores 11
and 12 because there appeared to be a significant differ-
ence in the degree of lithification. This change is appar-
ently supported by the physical properties data (see Car-
son and Bruns, this volume).

Unit 1, Sub-unit IB (Cores 435-12-435-33; 434A-2;
434B-2-435B-7, 101.5 - 352.5 m sub-bottom, lower
Pliocene)

The dominant sediment in Sub-unit 1B is composi-
tionally the same as Sub-unit 1A but differs in being
more lithified (see Figure 3). Proportions of all compo-
nents remain relatively constant downcore in the domi-
nant lithology. The amount of amorphous biogenic
silica is slightly higher than in Sub-unit 1A but still
ranges between only 10 and 20 per cent. Clays range
from 40 to 60 per cent; volcanic glass is less than 10 per
cent; quartz, about 10 per cent; feldspar, about 4 per
cent; and there are rare to trace amounts of mica, heavy
minerals, pyrite, glauconite, forams, carbonate unspeci-
fied, and lithic fragments. The biogenic opal is domi-
nantly diatoms, with varying amounts of radiolarians
and sponge spicules. The sediment is grayish-olive-
green, dusky yellow green, grayish-green, and light olive
gray. Ash patches and layers are present in Cores 18, 20,
24, 27, 28, and 33 in Hole 434 and in Cores 2, 3, 4, and 7
of Hole 434B. These are compositionally acidic—that
is, in the silica range from dacite to rhyolite. Pebbles
and cobbles, angular to subrounded and dominantly
dacite with some marlstone, were found throughout the
section. (The petrology of the pebbles is discussed in a
subsequent section.) Cores 25 and 32 in Hole 434 con-
tain layers of silty sand enriched with rounded to sub-
rounded grains of quartz, feldspar, lithic fragments,
and diatomaceous claystone fragments. A strong odor
of H,S was present in all cores to a sub-bottom depth of
250 meters.

The texture of these sediments is dominantly silty
clay with many intervals of clayey silt. The sediment is
moderately to intensely disturbed by drilling, with some
soupy zones; thus no structures are preserved. Zones of
shearing may be indicative of in situ shearing and fault-
ing, but because of similarities to drilling-induced shear-
ing it is difficult to be definitive about their origin.

Transition from Sub-unit 1B to Sub-unit 2A is pin-
pointed on the basis of an increase in the abundance of
ash to over 10 per cent,

Unit 2, Sub-unit 2A (Cores 434B-8-434B-18, 352.5 -
456 m sub-bottom, lower Pliocene)

The dominant sediment in Sub-unit 2A is diatoma-
ceous vitric claystone. It differs from Unit 1 only in in-
creased ash content. The ash content varies but general-
ly increases downsection in Sub-unit 2A, ranging from
10 to 30 per cent; thus the sediment type actually
changes from vitric diatomaceous claystone at the top to
diatomaceous vitric claystone at the base of the unit.
Coincidentally, biogenic silica decreases, ranging from
20 to 10 per cent; quartz is about 9 per cent; feldspar,
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about 4 per cent; and there are rare and trace amounts
of mica, heavy minerals, glauconite, carbonate unspeci-
fied, and calcareous nannos. The biogenic opal is domi-
nantly diatoms with varying abundances of sponge spic-
ules and rare amounts of radiolarians and silicoflagel-
lates. The color ranges between dark greenish-gray,
greenish-black, grayish-olive-green, and olive gray.
There is only one patch of dacitic ash in Sub-unit 2—in
Core 16. Marlstone, limestone, and pumice pebbles are
found in Cores 8, 11, 13, 15, and 17. Patches of marl-
stone are present in Core 9, and there are diatomaceous
marlstone patches in Core 16. A vitric siltstone layer is
present in Core 9.

The texture of the sediment is dominantly silty clay
with many intervals of clayey silt. The sediment is mod-
erately disturbed to soupy with a few zones that are rela-
tively undisturbed in Cores 8 and 9. There are some
sedimentary structures preserved within Cores 8, 9, 10,
15, and 16 which show healed areas of microfaulting,
what may be bedding, and some shear planes. Thereis a
weakly graded zone of volcanoclastic sand in Core 8 and
intervals that may indicate bioturbation in Core 16.

Transition from Sub-unit 2A to Sub-unit 2B is based
on an increase in the abundance of ash to over 30 per
cent. The boundary is designated between Cores 18 and
19, arbitrarily pinpointed on a trend of increasing ash
which has significant short period variation.

Unit 2, Sub-unit 2B (Cores 434B-19-434B-34-1, 456 -
601 m sub-bottom, upper Miocene)

Compared to the remainder of the section at Site 434,
Sub-unit 2B is particularly enriched in vitric ash. The
sediment is tuffite and over 30 per cent olive gray, dark
greenish-gray, greenish-black, and grayish-olive-green
ash. Ash content ranges between 30 and 60 per cent;
amorphous biogenic silica is less than 10 per cent; clay
ranges from 20 to 60 per cent; quartz is about 8 per cent;
feldspar, about 3 per cent; and there are rare and trace
amounts of mica, heavy minerals, pyrite, carbonate un-
specified, and calcareous nannos. The biogenic silica is
dominantly diatoms, with sponge spicules and radio-
larians commonly present.

There are no patches or layers of ash in Sub-unit 2B.
Limestone and marlstone pebbles and fragments are
common. The texture of the sediments is either clayey
silt or silty clay. They are intensely disturbed to soupy
and contain no preserved structures.

Transition from Sub-unit 2B to Sub-unit 2C is de-
fined by the volcanic ash content decreasing to less than
30 per cent. The transition is relatively distinct and the
boundary has been placed between Sections 1 and 2 of
Core 34.

Unit 2, Sub-unit C (Cores 434B-34-2-434B-36, 601 -
628 m sub-bottom, upper Miocene)

Sub-unit 2C is dominantly diatomaceous vitric clay-
stone, compositionally defined by the decrease in ash
content from that of the overlying unit. The relative
composition of the other components remains the same.
The vitric ash ranges between 10 and 25 per cent in
abundance but averages 20 to 25 per cent. Amorphous



biogenic silica makes up about 10 per cent of the sedi-
ment; clay ranges from 25 to 50 per cent; quartz is about
9 per cent; feldspar, about 4 per cent; and there are trace
and rare amounts of mica, heavy minerals, pyrite, and
carbonate unspecified.

There are limestone and marlstone pebbles in Cores
35 and 37. The texture of the sediment is silty clay. No
sedimentary structures are observed because the recov-
ered section was soupy.

Petrology of Pebbles

Pebbles of andesite, dacite, volcanic breccia, gabbro,
marlstone, and calcareous vitric tuff were recovered.
Most of the igneous rock pebbles are subrounded to
well-rounded and occur isolatedly.

Among andesitic pebbles, Sample 434-25-2, 86-90
cm, is hornblende-augite andesite. The phenocryst con-
sists of plagioclase, augite, and hornblende. Plagioclase
is euhedral to subhedral, generally 0.8 mm x 1.5 mm in
size, An 35-37 per cent in composition, and replaced
mainly by kaolinite and partly by epidote. Augite, about
0.6 mm long, is euhedral to subhedral and is altered to
epidote and chlorite. Hornblende, 0.9 mm long, is also
mostly altered to epidote. The groundmass, composed
of plagioclase laths (<0.2 mm), magnetite, chlorite,
and augite, shows mostly hyalopilitic and partly inter-
granular texture. Small apatite crystals are common as
accessories.

Sample 434-27-1, 65 cm, is hypersthene-augite (Fig-
ure 4). Phenocrystal plagioclase, 0.7 x 1.3 mm at the
maximum, is sporadic in occurrence and mostly re-
placed by kaolinite. The composition of plagioclase falls
in at 35 per cent. Pyroxene phenocrysts (0.3 - 0.6 mm)
are altered to chlorite. The groundmass consists of pla-
gioclase laths (< 0.2 mm), magnetite, augite, and glass,
showing hyalopilitic texture. It is as a whole intensely

silicified and marked by chalcedony veinlets which are

partly replaced by calcite,

Sample 434-25-2, 86-90 cm—from the same interval
as the aforementioned andesite pebble—is intensely al-
tered dacite (Figure 5). Phenocrysts include plagioclase,

Figure 4. Photomicrograph of hypersthene-augite an-
desite pebble (Sample 434-27-1, 65 cm) plane-polar-
ized light. Bar scale equals 0.1 mm.
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Figure 5. Photomicrograph of altered dacite pebble (Sam-
ple 434-25-2, 86-90 cm) crossed Nichols. Bar scale
equals 0.1 mm.

hornblende, and biotite, of which plagioclase (0.6-1
mm) is altered to kaolinite and hornblende is replaced
by magnetite and biotite along the margin. The intensely
silicified groundmass may have been originally vitreous,
in which plagioclase laths (0.2 mm) are rarely traceable,
though much altered.

A pebble of volcanic breccia—again at the same level
as the andesite and dacite (Sample 434-25-2, 86-90 cm
[3]; Figure 6) consists of fragments of basalt (2-4 mm),
pumice (0.6-3 mm), and dacite (6 mm), in that order
of abundance. Basalt bearing plagioclase phenocrysts
(0.5-1 mm long) shows pilotaxitic texture with augite,
magnetite, and olivine. Some of the olivine grains are al-
tered to serpentine and magnetite; pumice contains
brown hornblende (0.3 mm) and augite (0.2-0.6 mm);
dacite has fluidal subvitreous texture containing oligo-
clase microlites, in which a few phenocrysts of plagio-
clase (0.6 mm) and augite (0.2-0.6 mm) are set.

Tuff breccia (Sample 434B-24-1, 87-90 cm) shows
that dark-colored fragments of diatom-rich, vitric tuff
are cemented by sparry calcite with lots of coarse glass
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Figure 6. Photomicrograph of volcanic breccia (Sample
434-25-2, 86-90 cm) plane-polarized light. Bar scale
equals 0.1 mm.
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shards. Sparry calcite veins are developed. Another tuff
breccia sample (434B-31,CC, 16-17 cm) shows that large
and small fragments of vitric tuff are set in micrite .

Pebbles of tuff consist of hornblende-biotite dacitic
tuff (Sample 434-15-1, 120-124 cm), plagioclase vitric
tuff (434-19,CC), augite-plagioclase-biotite tuff (434A-
1-4, 62-64 ¢m), and diatom-bearing, calcareous vitric
tuff (434B-25-1, 97-104 c¢cm; 434B-28-1, 115-117 cm;
434B-29,CC, 0-3 cm; 434B-34-1, 7-8 cm).

We detected a well-rounded pebble of augite gabbro
(Sample 434B-34-1, 6-8 cm). It shows fresh ophitic tex-
ture (Figure 7). Plagioclase consists of euhedral to sub-
hedral, prismatic crystals (larger ones 1.8 mm x 2.1
mm; on average 1 mm long). They are An 51 per cent in
composition and present simple and complex forms of
twinning. Augite is subhedral to anhedral and is partly
replaced by chlorite, Magnetite occurs as accessories in
close association with augite.

BIOSTRATIGRAPHY

Site 434 is dominated by diatom remains and contains
a lesser amount of radiolarians and very scarce foramin-
ifers. The composite section of Holes 434 and 434B (0 -
610 m) is Pleistocene to late Miocene. All three fossil
groups identify a hiatus in Hole 434 between the late
Pleistocene (Core 1) and the late Pliocene (Core 2). The
vertical distribution of different fossil assemblages be-
low 54 meters displays a cyclicity which the diatom data
identify as a complex repetition of early Pliocene to late
Miocene age sediments. The low abundance and low age
resolution of the foraminifers and radiolarians in this
interval do not permit conclusive support for the diatom
data. The possible causes for the assemblage repetition
are discussed in the diatom section. Mineralogical data
on the crystallinity of montmorillonite are discussed in
Mann and Miiller (this volume). Harper (this volume)
also supports the cyclical nature of the sediments at Site
434, with the major breaks in crystallinity trends match-
ing major breaks in the diatom assemblages.

Figure 7. Photomicrograph of augite-gabbro pebble (Sam-
ple 434B-34-1, 6-8 cm) crossed Nichols. Bar scale
equals 0.1 mm.
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Diatoms

The samples studied for diatom biostratigraphy from
the composite section of Holes 434 and 434B reveal a
complex distribution of zonal assemblages. The diatoms
are abundant to common and well preserved in the up-
per 200 meters and become scarce and poorly preserved
below. The low abundance and poor preservation of di-
atoms in the deeper samples lessen the possibility of ac-
curate biostratigraphic assignment.

In Hole 434, Cores 1 through 12 are a normal se-
quence of progressively older diatom datum levels from
late Pleistocene to early Pliocene, with a hiatus of about
1.5 m.y. between Cores 1 and 2; in the latter the Rhizo-
solenia curvirostris and Actinocyclus oculatus zones of
early Pleistocene age are absent. The Denticula seminae
Jossilis, D. seminae fossilis-D. kamtschatica, D. kamt-
schatica, and D. hustedtii zones represent a continuous
diatom sequence from late Pliocene to late Miocene. Be-
ginning in Core 13, the vertical distribution of diatom
zonal taxa is complex and difficult to interpret unam-
biguously throughout the rest of Hole 434 and Hole
434B. The normal age sequence of diatom zones does
not occur. Below 54 meters the main zonal taxa show a
repetitive alternation, as indicated in Table 1.

Because of these alternations it is impossible to locate
geologic time boundaries with any meaning without as-
suming the cause for the repetitions. There are four
probable causes: (1) downhole contamination; (2) fault-
ing (thrusting); (3) slumping or sliding, and (4) climatic
cycles. Figure 8 gives the time versus depth relations of
the different probable explanations. Cause (1) places the
zonal boundaries at the highest occurrence of the mark-
er datums, whereas (3) and (4) place the younger zonal
boundaries at their lowest occurrences. Cause (2) in-
volves a complex reconstruction of each repetitive rock
package. Continuous sequences of diatom marker da-
tums occur from late to early Pliocene (8 - 54 m), early
Pliocene to late Miocene (158 - 253 m), and early Plio-
cene to late Miocene (300 - 609 m). From 54 to 158
meters and from 253 to 300 meters, instead of continu-
ous sequence there is an alternation between two early
Pliocene assemblages on a scale of a few tens of meters.

Radiolaria

The sediments recovered from Site 434 contain few to
scarce and moderately to poorly preserved radiolarians,
except for Core 1 of Hole 434, which has abundant and
well-preserved specimens.

TABLE 1
Diatom Zones in Cores from Hole 434
Core Zone
13 Denticula seminae fossilis-D, kamtschatica
14 D. kamtschatica
15-16  D. seminae fossilis-D. kamtschatica
17 D. kamtschatica

18-19  D. seminae fossilis-D, kamtschatica
20-27  D. kamtschatica
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Hole 434, Core 1 contains Lamprocyrtis haysi and
lacks both Stylacontarium acquilonium and Axoprunum
angelinum, indicating that the sediments are younger
than 0.4 m.y.B.P. (Botriostrobus aquilonaris Zone).
Core 2, yielding Eucyrtidium matuyamai, and underly-
ing Cores 3 to 6 and 7 to 33 are assigned to the Eucyrtid-
ium matuyamai, Lamprocyrtis heteroporus, and Sphae-
ropyle langii zones, respectively. Thus there is a hiatus
between Cores 1 and 2 encompassing the upper part of
the Eucyrtidium matuyamai and Axoprunum angelinum
Zones.

Only two cores were obtained from Hole 434A. The
upper, Core 1, is assigned to the Axoprunum angelinum
Zone and contains many radiolarian specimens, but in
the lower, Core 2, they are rare and without any indica-
tion of age.

The sediments recovered from Hole 434B contain on-
ly scarce radiolarians. In the upper and lower thirds
(Cores 2 through 9 and 24 through 36) radiolarian speci-
mens are especially rare.

Stichocorys peregrina is a predominant species through-
out the cores; the lowermost occurrence of Sphaeropyle
langii is in Core 35 and co-occurs with Stylacontarium
acquilonium. Above this core, from Cores 17 to 34,
both Sphaeropyle langii and Stylacontarium acquil-
onium are absent, and Ommatartus avitus (Core 15), O,
penultimus (Cores 15,CC and 26-1), and O. hughesi
(Cores 26-1 and 28,CC) are present. Therefore, Cores 2
to 16 and 17 to 34 are assigned to the Sphaeropyle langii
and Stichocorys peregrina zones, respectively, and
Cores 35 to 37 to the Sphaeropyle langii Zone again,
although it is possible that the presence of S. langii and
Stylacontarium acquilonius is due to downhole con-
tamination,

Except for the interval between Cores 34 and 35 of
Hole 434B, the distinct repetitions evident from the
diatom analysis are absent from the radiolarian biostra-
tigraphy. However, the radiolarian stratigraphy seems
to agree with the scheme of the diatom data insofar as
Cores 13, 18, and 19 contain more specimens with better
preservation, typical of units higher in Hole 434. Other
interval breaks revealed by analysis of diatoms and
foraminifers are also absent.

Foraminifera

There are three groups of foraminifers at Site 434. (1)
Planktonic and middle bathyal calcareous benthonic
foraminifera typically occur together, suggesting slump-
ing, since the site is below the CCD (3500 m); (2) Sac-
cammina and/or Reophax occur rarely near the top of
the site; and (3) Martinottiella communis disappears at
the top of Core 7 in Hole 434 near the early/late Plio-
cene boundary.

According to diatom and radiolarian data and a sin-
gle specimen of Neogloboquadrina eggeri, Core 1 is late
Pleistocene. Cores 2 and 5 are late Pliocene and contain
Neogloboquadrina asanoi and Globorotalia inflata
praeinflata. Cores 6 through 11 are barren of planktonic
foraminifers. Core 13 has fauna similar to Core 2.
Cores 14 and 15 are barren, and Core 16 is late Pliocene.
Cores 19 through 31 are barren, and Cores 32 and 33 are
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late Pliocene. Although these data lend support to the
hypothesis of repeated sections, the extremely low fre-
quencies of foraminifers adds very little by way of con-
clusive evidence. Hole 434A is barren of foraminifers,
and Hole 434B contains little more than stained and
very poorly preserved specimens from Core 10,

PHYSICAL PROPERTIES

At Site 434, compressional sound velocity, wet bulk
density, water content, porosity, undrained shear strength,
and thermal conductivity were measured on the majori-
ty of the cores recovered. A summary of the shipboard
techniques for determining these parameters is included
in the introduction to this volume, and a more detailed
discussion (except for thermal conductivity) is presented
by Boyce (1976). A listing of all data is in the appendix
to Part 1, this volume.

Data from Holes 434, 434A, and 434B are considered
together. In general, the condition of the cores at this
site did not allow for frequent or high-quality determi-
nations of physical properties. Recovery was sparse be-
cause of the fissile nature of the sediment. Many cores
consisted primarily of drill cuttings and sediment slurry,
and most were highly disturbed. Velocity determina-
tions may be inaccurate, because even when samples
were suitable for analysis, they frequently shattered dur-
ing preparation for velocity measurements or from the
slight pressure of the transducer heads during measure-
ment. Velocity determinations were further affected by
severe attenuation of the sonic signal through the sedi-
ment, except on samples less than about two centimeters
thick — probably because of microfractures. Similarly,
gravimetric techniques may be affected by voids due to
hairline fractures that create errors in the volume deter-
mination or that allow influx of water prior to measure-
ment of water content, Much of the GRAPE data mea-
sured on cores still in liners may also be degraded be-
cause of fracturing and the highly disturbed nature of
the cores. In addition, most samples for velocity and
gravimetric determinations were less than optimum size.

Plots of the physical properties data with depth are
shown on the Site 434 Site Summary Chart (back pock-
et), and average values for each lithologic unit are given
in Table 2. Although the data may not be representative
of in situ values, some changes in physical properties
with depth are apparent.

TABLE 2

Correlation of Physical Property Data with Lithology at Site 434
Litho- Cumulative
logic Depth Interval . Two-Way
Sub- Interval Velocity Density Porosity Travel Time
unit {m) (km/s) (Mg/m3) (%) (s)

1A 0-101.5 1.53+0.02 1.42+0.02 646 0.132

1B 101.5-352.5 1.69+0.07 1.59+£0.13 35610 0.429
2A 352.5-456 1.64£0.07 1.62+0.07 59+5 0.555

2B 456.0-601 1.89+0.14 1.82+0.11 4517 0.708
2C 601.0-628 1924012 1.92+0.12 51+1 0.736

Note: Values for velocity, density, and porosity are averages of measured
values over each lithologic unit. The two-way travel time is calculated
from the interval velocity and indicates the seismic reflection time to the
base of the lithologic unit,



Velocity

From a sub-bottom depth of 0 to 80 meters, few mea-
surements were possible; the measured velocity is be-
tween 1.50 and 1.55 km/s. Between 80 and 100 meters,
there is an abrupt increase in velocity, to about 1.65
km/s, and velocity ranges from 1.65 to 1.70 km/s up to
290 meters sub-bottom. The velocity increase between 0
and 290 meters is probably due to increasing consolida-
tion within Sub-units 1A and 1B. The second core of
Hole 434B, at 300 meters, shows an abrupt increase to
2.27 km/s. The increase is suspect, however, because
only material from the core catcher was recovered, and
the samples measured may be erratics rather than for-
mation sediment. However, the increase does corre-
spond to changes in density, water content, and porosity
in adjacent cores from Holes 434 and 434A and thus
may indicate the presence of a relatively thin higher
velocity layer. Below this layer, velocities average 1.64
km/s in Sub-unit 2, which may indicate underconsolida-
tion of the sediment with respect to depth and reflect
either the change in lithology or the effects of increasing
fracturing in sediment. Velocity increases markedly, to
about 1.82 km/s in Sub-unit 2B, and reaches a maxi-
mum of 1.8 to 2 km/s at the bottom of the hole. If the
apparently low velocities between 352 and 456 meters
are due to fracturing of the sediment, the rapid increase
to velocities of 1.8 to 2.0 km/s may indicate healing of
fractures with increasing overburden pressure.

Wet Bulk Density

GRAPE and gravimetrically determined wet bulk
densities are plotted together on the Site 434 Site Sum-
mary Chart, (back pocket). Continuous GRAPE data
were generally obtained on only one or two sections of a
core and are highly interpretative averages of the maxi-
mum densities indicated on the analog records. Consid-
erable variation is present on the GRAPE analog rec-
ords, and the plotted values may be significantly in er-
ror.

In spite of the foregoing problems, there is moderate-
ly good agreement between the continuous GRAPE and
the gravimetric densities; the former generally show
lower density values, which probably reflects the fissile
nature of the sediment and the disturbed nature of most
of the cores. Only limited determinations by the two-
minute GRAPE method were made because of the small
size of most of the available samples; these data also
compare moderately well with the gravimetric data.

In general, the data show a gradual increase in wet
bulk density from about 1.4 Mg/m? at the surface to
about 1.85 Mg/m? at the base of the cored section, and
variations from this trend correlate well with changes in
velocity. There is a poorly defined increase in density
from 1.4 to 1.6 Mg/m? corresponding to increasing con-
solidation from Sub-unit 1A to 1B and an increase be-
tween 280 and 320 meters corresponding to the possible
thin high velocity zone. The average density in Sub-unit
2A between 350 and 450 meters is only slightly higher
than in Sub-unit 2B, suggesting that the velocity low is
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accompanied by densities that are low with respect to
depth. An abrupt density increase in Sub-unit 2B be-
tween 450 and 600 meters corresponds to the velocity in-
crease. The apparent scatter between about 1.7 and 1.95
Mg/m? below 520 meters may indicate lithologic varia-
tions within Sub-units 2B and 2C.

Porosity and Water Content

Scatter in the porosity and water content data is rath-
er large, but the data generally show an inverse correla-
tion with velocity and wet bulk density. The water con-
tent decreases gradually from 55 per cent at the surface
to 20 per cent at the base of the cored section, and
porosities decrease from around 70 per cent to around
40 per cent. The porosity values derived from the con-
tinuous GRAPE techniques are markedly higher than
those measured by gravimetric techniques — probably
because of the pervasive fissility, which imparts a sec-
ondary porosity to the sediments.

Vane Shear Strength

Only five vane shear strength determinations were
made because of poor recovery in the upper part of the
holes. They show an increase from 4 kPa to 54 kPa.

Thermal Conductivity

Thermal conductivity determinations were made on
cores that allowed a valid measurement. The objective
of this work was to learn more about the thermal prop-
erties of earth materials that make up the accretionary
wedge of a subduction zone and to correlate these mea-
surements with other physical properties such as seismic
velocity and density. Measurements were made with
both a standard heated line source needle probe device
and a Showa Denko QTM (Quick Thermal Meter)
device.

Most of the cores from Hole 434 had been so me-
chanically disrupted that it was impossible to make mea-
surements. Nonetheless some measurements were at-
tempted, and the results are shown in Figure 9. In the
upper 10 meters, values were obtained that are typical
for deep sea oozes. In general, because we had not
solved some of the problems of making reliable mea-
surements with the QTM device on water-saturated sedi-
ment, the results with this device are not as reliable as at
Sites 435 or 436 and at the Leg 57 holes. The needle
probe measurements are considered accurate to about
+5 per cent.

The cored material was in such broken condition that
no needle probe measurements could be made at Hole
434B. Although the sawed faces of some of the cores
could be measured by the QTM device, these measure-
ments are sparse and very little can be said about their
variation with depth or correlation with lithology. The
conductivity of these fractured vitric mudstones and
tuffites falls within the range of most surface sediments.
The lithification indicated by the increased hardness of
the rocks at depth has little detectable effect on the ther-
mal conductivity values.
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Figure 9. Thermal conductivity versus sub-bottom depth,
Site 434.

Discussion

Because of the poor core recovery and disturbed con-
dition of the cores, measurements are sparse, scatter is
large, and the similarity to in situ physical properties is
suspect. The physical properties correlate well internal-
ly; increases in velocity are generally matched by in-
creases in density and decreases in porosity and water
content. Physical properties in the top 350 meters of the
section are affected primarily by increasing consolida-
tion. Below 350 meters, velocity and density values that
are apparently low for their depth of burial may reflect
either the change in lithology or the disturbed nature of
the sediment. However, the abrupt increase in average
density and velocity from Sub-unit 2A to 2B, with no
marked change in lithology, suggests that the low
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average values may be due primarily to fracturing of the
sediment, with the increase below 450 meters suggesting
a return to normal consolidation processes or healing of
the fractures with increasing overburden pressure.

The generally good internal correlation of the data
suggests that, given the very low recovery, future drill-
ing in similar conditions should utilize coring techniques
that cause less disruption. Logging the holes would also
aid the lithologic interpretation and is strongly advised.

Table 2 gives the lithologic units and average velocity
values used to calculate two-way reflection times to
lithologic boundaries. Figure 2 shows the correlation of
these boundaries with the multichannel seismic line over
Site 434. There is a discontinuous series of short, nearly
horizontal reflectors that can be traced through Site
434, but there is no clear correlation of these reflections
with changes in the physical properties.

GEOCHEMISTRY

Inorganic Chemistry

Shipboard interstitial water measurements of salini-
ty, chlorinity, magnesium, calcium, and alkalinity are
shown in Figure 10. Also shown are levels of methane in
core gas pockets, percentage of calcium carbonate in
sediments, and an estimate of hydrogen sulfide—deter-
mined qualitatively by odor.

Carbonate levels in these sediments are generally very
low (1-3%), as is expected at this water depth. The
paleontologists also noted a general absence of cal-
careous fossils in the sediments. There are irregular
zones of higher values throughout the core which may
represent precipitated carbonate. This hypothesis is sup-
ported by high interstitial water alkalinity values which
decrease slightly with depth but remain between 7 and 5
times higher than surface sea water value.

There is some question about the reliability of the in-
terstitial water chlorinity values for the holes at Site 434,
since the values for surface sea water are low (see Figure
10). A normal surface sea water chlorinity value was ob-
tained just before Hole 434B interstitial water values
were determined.

It is not clear why such abrupt changes in interstitial
water alkalinity should occur in the upper part of Hole
434. Considering the doubt concerning the chlorinity
data, we must question whether these fluctuations are
real or whether they represent a measurement problem.
However, the trends shown in the Site 434B values are
very clear. The high alkalinity levels (7 to 5 times surface
sea water values) together with methane gas pockets and
evidence of black iron sulfide minerals are consistent
with the activities of sulfate-reducing bacteria and
methane-producing bacteria (see Organic Chemistry
section and Whelan and Sato, this volume).

Trace elements analyzed in these sediments include
lead, tin, copper, nickel, zinc, silver, boron, iron, man-
ganese, and titanium (see Kurnosov et al., this volume,
and Murdmaa, this volume). The same authors also
measured SiO, both in the amorphous state and in the
clay matrix.
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Organic Chemistry

The sediments were anoxic, as indicated by a strong
H,S odor present to a depth of about 180 meters, high
interstitial water alkalinity despite absence of calcareous
minerals, and the presence of methane in core gas
pockets below 100 meters. The methane and associated
traces of C,-Cs hydrocarbons are discussed later in this
volume (Whelan and Sato). The methane is presumed to
be biogenic for the following reasons:

1) Methane level increases at the approximate depth
at which H,S decreases. It is known that bacterial
methane production normally occurs below the zone of
bacterial SO; to H,S reduction (see, for example,
Claypool and Kaplan, 1974).

2) Organic carbon levels in the sediment—generally
0.5 per cent to 1.0 per cent (see Site Summary Chart,
back pocket)—are sufficient to support bacterial
growth.

3) C,/GC, ratios of 1000 to 300,000 are typical of C,
accompanying biogenic methane (Claypool, 1976).
Below 130 meters, log C,/C; plotted as a function of
depth shows a general linear decrease similar to that of
biogenic methane found in many other anoxic DSDP
cores (see Claypool, 1975, and Whelan and Sato, this
volume).

4) The general behavior of log (C,/Cs) level plotted
as a function of depth is similar to that at other DSDP
sites where these compounds accompanied biogenic
methane (see Whelan and Sato, this volume).

5) Cy3 values of —67.6 to —80.9 are typical of
biogenic methane (see Whelan and Sato, this volume).

6) The high interstitial water alkalinities are typical
of regions where bacterial sulfate reduction and
methane production have occurred. Depletion of SOf

in interstitial water as a result of bacterial reduction to
sulfide with concurrent oxidation of organic matter can
be represented simply as:

2 CH,O + SOy — H,S + HCOjs.
(Sayles and Manheim, 1975)

7) The low geothermal gradient throughout this area
and the immaturity of the sediments (see Sato and
Whelan, this volume) make petrogenic methane produc-
tion unlikely.

8) Occurrence of rapid deposition at this site (about
80 m/m) is favorable to preservation of reduced organic
matter and, thus, to anaerobic bacterial activity.

Pyrolysis-fluorescence was measured by a method
described previously (Ryan and von Rad et al., 1978).
Briefly, it involves heating the sediment in an open test
tube over a flame, allowing the sediment to cool, ex-
tracting with trichloroethane, and measuring the fluo-
rescence of the resulting solution. Low fluorescence val-
ues with moderate amounts of organic carbon (0.5%-
2.0%) indicate a sediment with low petroleum-generat-
ing potential. Generally, values only slightly above
blank values were obtained at this site. In spite of the
low values, there does seem to be a rough correlation
with organic carbon, particularly in the lower part of
the hole, as shown in Figure 11. Moderate pyrolysis—
fluorescence values representing immature sediments
capable of some hydrocarbon generation were obtained
from some of the shallower samples from Site 434—
namely 434-4,CC, 434-20,CC, 434-21,CC, and
434-23,CC.

A general decrease of pyrolysis-fluorescence values
with depth occurs at this site. This decrease occurs in
spite of a fairly constant organic carbon content. In the
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Figure 11. Pyrolysis-fluorescence versus organic carbon
for Holes 434 and 434B. (Pyrolysis-fluorescence is
measured in fluorescence units per 3 ml per 0.2 g
sediment.)

lower parts of the hole, pyrolysis-fluorescence minima
seem to correlate to some extent with maximum neopen-
tane levels. A possible explanation is that the fractured
nature of the sediments has allowed movement of water
and bacteria resulting in removal of reduced organic
carbon (see Whelan and Sato, this volume).

A general decrease of pyrolysis-fluorescence values
with depth occurs at this site. This decrease occurs in
spite of a fairly constant organic carbon content. In the
lower parts of the hole, pyrolysis-fluorescence minima
seem to correlate to some extent with maximum neopen-
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tane levels. A possible explanation is that the fractured
nature of the sediments has allowed movement of water
and bacteria resulting in removal of reduced organic
carbon (see Whelan and Sato, this volume).
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—" —T E A aEachamistry Heavy mins, ™
< FOSSIL R E il sz e o
g Iz CHARACTER | | L g ] 8 voksnicgms 3 B
et = 3 P 1 TR
wt=al |, P D)% | ORAPHIC 3. LITHOLOGIC DESCRIPTION 8 1 o e == eg
1z |R312(8 5| & | uTHoLoGY o R ey 5 an
] z wl = o — o gl
sT|9N|ZIZ |8 e - Iz . o Racdiolarians 4 3
= |= o = = 3 1 spicules 10 ]
= [= [8]32]3 =3 S 2 i
7 SILTY CLA - = 0
] voID DIATOMACEOUS CLAYSTONE: Olive grey (5Y 3/2) ] [e]
1 and maderate olive grey (5Y 4/2) in color with a layer of distomacsoun RP ] o
0.5 o n vitric silty clay from 92-98 em. -
E 1 . 10 SR mANSIZE %) 8 o = I i pl i
™ 7 O el Send St Clay
EREE LT 10— i 49 50 SITE 434 HOLE CORE 24 CORED INTERVAL: 2155225.0m
W vin FOSSIL -
g é 3 Gz SEAREOEN. o e S |- |_cHARACTER 2
3 - = o._|= " v
[ . . Quart. 3 3 2 = o w Q| = GRAPH
£ Slal| |amlow| [cc svarz  Queo o 2 2 z52|ulg| l2| [B| B ic B LITHOLOGIC DESCRIPTION
g2 Mica W TR T LZ|=0|2|2| |3| |G| & |wTHOLOGY %5—*
§ :.a. Haavy mins. ™m ™ ™ £~ |9~ g z § el A = E.—Eg
£ Clay @ 55 a7 c = ] =
a Volanicgem 20 2 ] clz|=|o B i
- TR \ =
2 ‘;‘.’:_‘mm Z m 2 T s CLAYEY DIATOMITE: grevisn olive groen SGY 3/2) 1 green
Distoms 0 15 15 — wes olive (10 5/4) In caloe, A light iive (10Y 5/4) pateh of sh
Raciotarians 2 3 3 & T~ s located ot 140 em. Enire care shows hackly fracturing
Sponge spicule 10 12 12 3 1 v CARBON-CARBONATE (%)
= 6z| BY32 199
- 7 cc Carborste: 20
é 1o w;: Ovganic carbon: 0.8
w — t—
= b a A T ce-30
z g o [wlre| lee] == o | tov e CARBONATE soMe: 0%,
3 GRAIN SIZE (%)
i il
& | E 0 a6 o
& | =
2|3 SMEAR SLIDES (%)
g A 151
= |E Tuartz 5 [ 2
5 Feldipar 8 [ 2
=1 Mica TR TR TR
Heavy mins. TR TR —
Clay 52 a4 40
Vaoleanio ghass 3 10 40
Pyrite — 3 TR
Dintoms % 2 %
Radiclarians 7 3 5
Sponge spicules 10 10 TR




SLE

SITE 434 HOLE CORE 26 CORED INTERVAL: 225.0-2345m SITE 434 HOLE CORE 27 CORED INTERVAL: 244.0-2535 m

" FOSSIL 5 x et ulE,
ACTER CHARAC .
g [z |SHARAET Z|l 2| o gy 8. |2 8| 2| orarmic 2=
3= et 2| & ARRIC ITHOLOGIC DESCRIPTION 2oz n|w = 2Ol LITHOLOGIC DESCRIPTION
12 [z2l2l8| |g| |g| £ | vmworoov S ‘ LZ[=32|8| |8| |g| & |vmmoroeviemimas
2 [onfzI2 1518 |B = aez S HHEREE N eeEY
= I= = | = <la|2 e e =
= |= |9|Z2(2]|5 Bl S o - o a st Sun
wlZ|x|O e [
1 CLAYEY DIATOMITE: groyish olivn green (5GY 3/2/ to greyish
FG | . CLAYEY DIATOMITE: 0160 em nd 246-318 cm, greyish olive green olive {10¥ 4/2) in color, Two clasts ars located a2 70 om, One is
e o {SGY 3/21 with angular pebibles of the same lithology breeciatnd during FG 6z & Matiatone, the other is 3 rounded andesite. Dark grey 1o olive
051 Gz Al ) 0.5 £C | 5GY 22 grey IBY 12) ash rich harizons are st 121 e, and 126 em, A
E C SILTY SAND: from 160-246 cm, olive grey In calor (§Y 3/2). Containy ke rone trom 132 o 138 cm ix srwiched in pyrite,
1 . BGY 3/2 rounced to subrounded grains of quarte, feldipar, calcareou lithic 1
g fragments, and clayoy distomite. Highly disturbed by drilling; CARBON-CARBONATE 1%)
1 contaminated by core barrel rust, A pariksl void with large pebbles 1.0 142
50—_ Is present ot 234-248 em. E L Carbonute: B0
E 1 CARBON CARBONATE (%) " .&E Ll AM[CM oy 472 Owanic carbon: 1.0
N ] - 136 2 . 3
w [ % - e = g < CARBONATE BOMB: 7%, 0025
Z |2 3 Organic carbon: 08 8 g GRAIN SIZE (%)
§ E . | 537 CcARpONATE BOME: 11%,250 5 £ a0 42 e
& | E - el ==
e |2 2| GRAIN SIZE (%) s | 2
L= # [Bov 52 5|2 SMEAR ’L"’E’m‘,“p ccm!  coaat
5|3 - B A H oz e T
Idspar 10
é 7 SMEAR SLIDES (%) =1 F ] 19
5GY 312 Mica ™ A
a ] o 110146 247 ...Qg:l*l Huavy mins. T TR TR
gl |am{ee| [CE[ 5 Quarra 3 e s v 5 W @
Feldiper 3 & 6 6 Volanic ghass E e 2
Mica TR " TR TR Pyrita = == 2
Hegvy mam. TR TR TR ™ Dlatams pemy 5 H
s A o . Radiolarians PR T
c glass E
Pyrite 2 TR 2 2 Spangespicles B 40 5
Difoms. . & W 2 3 SITE 434 _HOLE CORE 28 CORED INTERVAL: 2635263.0m
Sponge spicules ] 15 7 0 L FOSSIL .
S |5 |cHaracrer | lsd
SITE434  HOLE CORE CORED INTERVAL: 234.5244.0 m o " Zfwl
£ 2 -3 == I 2 9| & | GRAPHIC logizsia LITHOLOGIC DESCRIPTION
FOSSIL 'z 55|52 5| & | uTHoLOGY 'EJ“"
5 |~ | CHARACTER w3 |58|%|Z|w|8 2| = H21s
o, |2 Elz]e = 2 12T (=zI1Z]gl=] [
";‘; (=t~ g el 15| E|. n:r;:.:::'r eSiz38, LITHOLOGIC DESCRIPTION = = |2|1Z|2)5
w52 ol & 25
7 oR|z ZlalB] |m| = 23 8 VITRIC CLAYSTONE: dark graenish grey (56 4/1) to grayish olive
2 |z |51%|S9]= g2 =a green (G 3721 in color. A mortied zonw is located fram 150 1o
- wl|Z|e|0 = 222 e, Maristone pebbles are distributed throughout the core, A
. 0.5 patch of mh s located st 213 em.
RG DIATOMACEOUS CLAYSTONE! greyish ollve green in colar 6G 4N
(8GY 3/2). Highly beecciated and disturbed by drilling near the top 1 CARBON-CARBONATE (%)
o snd batiom, Shows hackly fracturing throughout. 241
Gz 10 Carbonate. 1.0
1 CARBON CARBONATE (%) Organic carbon: 04
148
= Carbonate! 10 - CARBONATE BOMB: 7%, CC-24
= S6Y 32 Organic carbon: o7 5GY 41
& e - pect GRAIN SIZE %)
w CARBONATE BOMB: 0%, CC-22 z Sadd St Clay
2| Zln| |Amfee H o~ 5641 FEe 18 43 3
8 . GRAIN SIZE (%) o 8 L
=] 2 i Cl = 2 SMEAR SLIDES (%)
&g 01 45 s )
e | 8 CC| N B e e cc! BGY 32 Ouarz 3 7 2 []
[ SMEAR SLIDES (%) Faldioar ® 10 10 5
g 3 Mica -_ TR 2 S
S| % Quartt 5 Heavy mins, — T — T
H Feldspar 8 2 Clay 60 6 e 7@
Mica TR Volcanicgles 15 10 15 10
[ Meavy s TR TR Pyrite ¥ am: W e
i % Carty, unspec. —_— _ TH —
Volcanic glass 5 5 Foruminifers — = W -
Pyrite ™ < Cale. nannos. — — TR —
Distoms 20 16 Diatams 2 5 -] 1
Radiolarians [ ] g Padiclarians -_— TR —_— —_
Spange wicules & B Spange iplcules 3 [ 5 1

pEv LIS



9LE

SITE 434 HOLE COR CORED INTERVAL: 263.0-272.5m ﬂ!__-m HOLE CORE 31 CORED INTERVAL: 282.0-281.5m
FOSSIL = FOSSIL e
= |- | cHaracTER . S = CHARACTER | | i
o_|< o z|Tu=
ex|=ul 1.l |a| |2 LITHOLOGIC DESCRIPTION stlkzl. 5| |2 gl & lz:";:‘;':v =58, LITHOLOGIC DESCRIPTION
.Lg wolE g = 7] w5 [0|E| 7 g o ; B3
2 [on[2l2|5|E] | =7 [2NE(zZ|8|] |« EEE
= = |8|2|2]|3 s = (2|1F|Z]a n| o
oL CLA' E : greyish olive green T VOID i DIATOMACEOUS CLAYSTONE: Greyish olive green in color. Highly
[6GY 3721 1o olive grey I5Y 372} in color with an olive black {SGY 271) - breccisted. Uinifarm in color and lithology .
— interval from 73-80 cm. Two graded beds are st 37-73 cm ©m, =18 ] -
o L and BO-100 g Gz
Ole 5GY 32 butare probably fommed by drilling disturbance. A large clast of light § 05} * | 56Y 37 CARBON-CARBONATE (%)
o olive giey [5Y 5/2) sandy maristone is found at 162 cm. ey cC 161
5 g L ] ce'l-50v 211 L I Carbonate: B
= « |62 CARBON-CARBONATE %) - by o
;_5, & lag ole I Aan " cml  1CC1L 5 RS Drganic carbon: o8
2 O] |"F| sevan  cabonane: 0 z CARBONATE BOMB: 0%, CC-14
} 0 Organic carbon: 05 B
i 5] o : GRAIN SIZE (%)
o5 B GARBOMATE BOMB: 2%, CC6 S|d SRANEZEM)
E3 *+ | 5Y 3/2 - 155 1 52 47
g gl jeuiow ! GRAIN SIZE (%) & |3
@3 __ Swd Sin  Cly E: SMEAR SLIDE (%)
2|8 B4 48 4B @ 150
wly L | = Ouarte 3
8% SMEAR SLIDES (%) T g Folctsgar 10
= o 1 - = Mica ™
a Guartz ] F] 7 TR 5 Hevy mins. ™
& Feldspar 10 7 1 15 Clay 45
B Clay 58 69 T 76 Volcanic glas [
5 Voleanic glass 3 5 1 [ I Glauconite TR
R Lithie trags. 15 16 - -— = Pyritn T
Glausconite TR -_— TR — Distama i
Pyrime 2 1 110 ; Radiolarians 3
Diatomi 5 1 iculs 8
Ratiolarians TR — TR TR Soore e
Songuipicules 6 TR 6 2 SITE 438 HOLE CORE 32 CORED INTERVAL: 29152845m
" FOSSIL
SITE 434 HO;.;““ CORE 30 CORED INTERVAL: 27252820 m tz.l = CHARACTER o =
< Z| w Z| L
i O, C| = | GRAaP =z
8 |z CHARACTER | | " = Eg ela| lg| |2| & |.|n-|::| K‘c",'é,‘ z_ 8. LITHOLOGIC DESCRIPTION
o ol 5]
e j=ul Lol || |2 8| SRarHIC 2] LITHOLOGIC DESCRIPTION U3 lon|2| 2wl |=| = 3%
1z[=8|2|8| |5 |G| & |uHooey Ol FTSNEZ1815] (W oazE
;3 Om g § alE - = 2; = = |21z|Z|5 i i Lok
= |= Ed ¥ =
= = |2Z|Z]a = a SILTY SAND: 3580 cm. Greyish olive green in color, A mixture of
. sand sirm brocolated distomaceous silty claystone, quarte, end feldspar
DIATOMACED!IS CLAYSTOME: moderste ollve grey (5Y 4/2) -4 i highty disturted by drilling.
L i color. Uniform in sppaarance snd lithology. 05': DIATOMACEOUS CLAYSTONE: B0-160 om- greyish olive green in
B - + color {SGY 3/2), Uniloem in lithology.
i CARBON CARBONATE (%) ! cc”|
8 192 E 5GY3/2  CARBON-CARBONATE (%)
= 5 Carbonate: 10 10 e 178
Organic carbon: 0.8 - _ Carbanate: 20
. ] o | 5¥er - H 3 Organie carbon: 10
CARBONATE BOMB: 2%, 1-101 ]
z |2 we w | __§_|_ LiLH (=) I CARBONATE BOMB: 4%, 167
2 § GRAIN SIZE (%) oL
=1 2]e e [ e . Sand St Clwy g GRAIN SIZE (%)
= | § w0 1 81 48 ~| —__ Sind St Clay
ﬁ ax e E ARIT N ) a8 52
2 SMEAR SLIDES (%) il
e RIS | T £ |= SMEAR SLIDES (%)
=% Buartz 3 5|3 : :
& Feldrpar 15 15 | = Quartz 2
a Clay 61 B0 é Feldspar 10 [}
Voleanic glass 1 1 B Mica TR TR
Glauconite ™ TR Heawy mins. 2 TR
Pyrite 1 1 Clay @ =
Diatoms 15 15 Volcanic glass 1 3
Radiolarionm TR TR Glmsconite — TR
Sponge picubes B -] Pyrite 1 -
Carb. unspac. 3 TR
Distoms 15 a8
Radiolarians 1 2
Sponge spiculs 10 B

ey LIS
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SITE 434 HOLE CORE 33 CORED INTERVAL: 294.5-301.0m
FOSSIL
o |- | cHARACTER
- |3u 8| 2| crapnic
[t 2| =
1z :5 2 § 2 5| & [ utHoloey LITHOLOGIC DESCRIPTION
R HE P
R EHEEHE
DIATOMACEOUS CLAYSTONE: greyish olive green in
color with marlstone fragments at 156 and 252 em. A greyish green
= 110G 4/2) patch rich in volcanic ash is jocated st 310 1o 315 am,
E G f I CARBONATE BOMB: 1%, CC-16
"k GRAIN SIZE (%)
z § Sand __Silt Clay
g |8 e 1 65
E 3 SMEAR SLIDES (%)
e |d
i SGY32  Guarn 3 3
{% % N Feldspar 8 2
= 3 - Mics TR TR
& 1 Haawy mins. TR TR
G| & |ng 2| w0 60
&1 j . Valcanie glass 3 2
= g B! Glaueonite L ——
=2 . Pyrite TR 1
3 . Carhs, unipec R ] 2
. = Diatoers. ] 15
:i Radialarians 1 3
et Spange wicules 10 10
S la| |relme Fid

vEy A.LIS
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m

8LE
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4; HOLE A CORE 1 CORED INTERVAL: 0.085m SITE 434  HOLE A CORE 2 CORED INTERVAL: 151,0-160.5 m
"E FOSSIL e FOSSIL n
* |~ | CHARACTER w 5 |- | cHaracTER o
o, | E 4 GRAPHIC I § O, =|u g = GRAPHIC |og 23
e =] z! = = e z HOLOGIC DESCRIPTION
1z |2Z12|18| (8] |5| B |vHoocyfzaercs AMHOLOGIC BRCRIEHION 1z (%22|8| [2] |5] & | umwotoey -;:;é: k¥ ESe
22 |on[2|2|5|E| |%| = 5203 =7 lonl2|Z g[8 % = =22
= |= [2|2|2|a EEN = |= |8|2|2|3 s
3 8 DIATOMACEQUS CLAY: greyish olive in color (10Y 4/2] with & ’ 8 i DiA CLAYSTONE: gruyish olive grown in
+ digtinct tandy component of braken feldspar crystali. An interval 0o ¥ cotor with unitarm lithology. At 25 cm i 8 greenish black [EGY 2/1)
R o from 433 to 450 em ia greyish green 110G 4/2) in color, higher in Patch somewnat enriched in volcanic sth (Smaa Slide: 2.1-25), Highly
L == GZ itoms, and low in the abundance of broken feldspar crystals o recciated sndd intensaty disturbed during drilling.
i 2 e | . {Srrwar sfide: 1-3-134), Pebbies oocur which are tuffs and 1 (o] =
- utfaceous mu 3 o SMEAR SLIDES (%)
AG 1059 o 25 175 275 376 a5
= mav CARBON.CARBONATE (%) Quarte 3 H 1 2 ]
£ = o Felitspar ACHEN R O
21 o el g, 4p e} Mica =y ==, WM IR
3 g == | Organic carbon! o7 06 o Heavy mins. —_— — - T T
z = 1 Clay 65 49 ] 55 &5
g = :5, GRAIN s;:ed m&" ~ 1 8 Valeanic gl 10 3 5 5 7
AR i EN w3 | 0 Gx” M T T @B
=g = cc|iovaz 550 2 82 46 g ] o i,  ~ -~ W
g 2| =4 . CHE: 2| Of |- |sovam Diom 3 w8 s s
§e p= ] SMEARSLIDES ™. 15 276 395 34T §a5 640 2|8 ] =|O Pl = W w1
3 1o, E % Y 3 : - s 3 15 15 i i
< = Guarte 7 2 2 1 T2 e | E = (o] wple
= Bara Feidspar 7 8 8 1 w0 T . o
et Mica M — TR TR - Z|s E o
Heavy mir, 2 3 3 TR TR 2 a | o
9 aw 6 B0 55 50 60 55 w B
S Walcanic glass 3 5 5 - w 5 i = (o]
L3 Glauconite TR — Ssose oo 2 E ~ 10
— Pyritn — TR = —
e Distors 12 20 2 30 95 20 a E o
3 . Rradiotariang 1 TR TR 5 TR 1 « E il ol |
== Spongespieules 8 5 B 1D 5 3 g = o
*::_1’ =] El = o
e - 8 3 o
= g 106G 472 = (o]
+3 | 3 ] )
s ] o
e - o
H =g 1 o
S 4| 3 . . 4 3 o} |°
E 2 s | = (o]
5|8 = E 8
Sz B: 7 ] P P o —
T | £ ] 1
= § Rove | 107 42
o =
513 ks az
a A I
3 l cc
Ik |
B FM|AG o = —




e e M n:ﬂ:!:{l CORE 1 CORED INTERVAL: 0.01.0m SITE 434 HOLE B CORE 4 CORED INTERVAL: 314.5324.0m
FOSSIL
o \
O [z |[SHARACTIR I |, 3 |z |cnaracter | L
orfxw o| & | erarmic O |Eu 8| 2| crapHic 3
= " @ = ow & I}
vz |=2|218] 12] |=| 2| utHolaey LITHOLOGIC DESCRIPTION Szl |2] |2| B A 8. LITHOLOGIC DESCRIPTION
w ol E 7] Z|agl=l0 & | LITHO B
7 (onlZIZlalE| (B = 25[05[3|Z |4 HIE g
- = =9 - | o w
BB z 12715l212]= .::J
= L|Z|=|B =
] 10Y 5/4  MUDDY DIATOMACEOUS DOZE: light oliwe gray in color (10 5/d), L | BGY 427 DIATOMACEOUS CLAYSTONE: dark greenssh grey (S5GY 4/1 mnd
. |G BY 4/1] in coles, Fractured but relatively intect. A gresntsh gy
hwe (6GY B/1) purnice fragment i #t 3 em. Greenith grey (5GY 6/1)
SITE 438 HOLE B CORE 2 CORED INTERVAL: 295.5305.0 m — ated greenish black (5GY 2/1) ath patches ars located from 2440 cm
B FOSSIL g Mary sl pumica fragmants are found in 178 inreres! from 80 10 120
£ ~ = | BGY 4/ ©m An mh patch i located a1 about 1B0 em end carbonate rich burrews
g = CHARACTER 2 B 2 e lncated of sbout 210 om,
= e Q| = =
Sz|=2l=lg] 2| |2 & LITHOLOGIC DESCRIFTION 8 |E CARRON-LRRBONATER)
w5 [BO1ZIZ| 18] |9 2 2 |3 Carionate: 0
= 9"§§§E al = & |E - Organic carbon: 07
= = = = | =
: = :: :; > E ‘é e CARBONATE BOMB: 0%, CC6
iy gi SGy 4/ VITRIC CLAYSTONE: durk reanish grey in color with brownish S|z cc AT
— o grey (5YR 4/1) witrie ash patches from 05 om, a .
CARBONEARBONATE ) a Jssan I 7 4@ 0
iz SMEAR SLIDES (%)
Carbanate: 0 STt —
Orgmnic carbon: 03 8] [AmicM : : N — 1267 1787 2807 209
a
CARBONATE BOME: 0%, 665 :::‘W T
GRAIN SIZE (%) Hwey roine, i =
Gy - 7
— Send S Clay Voleanic gliss a7 7
L n i Glaueonite — ™
B a5 Pyrite - TH
SITE 434 HOLE B CORE 3 CORED INTERVAL: 305.0-314.5m Carb. u : i
FOSSIL n D'nwlmml — TE‘
= Radialarisn -
5 ; EHARRCTER FA H -l Spange spicules — B
aC|xw Q| & | GRAPHIC loxjz5o LITHOLOGIC DESCRIPTION cuc.nanncs  — —
1z (=Z2|8| (£ (5| E [urHotosyEge
7 |o~ g Z a E wl ;ﬁ:: Site 434, Hole B, Core § Cored interval: 324,0-3335 m: NO RECOVERY
= |= |O|2|a|= S
= i|Z|x|O
SITE 434 _HOLE B CORE 6 CORED INTERVAL: 333.5343.0m
CLAYSTONE: 0-150 cm, Dark greentsh grey (SG /1) in color with brown- oy FOSSIL
ish biack mottles a1 37-68 cm and 127-150 am. 150-300 om: greenish black x >
B [8G'Y 2/1) with fight clive (10Y 5/8) micritic carbonate fm...;... at 3 = CHARACTER 2 . slea
GZ 163 e 300-450 em: greenish black (5GY 201) with mottles. * |oc wl o = GRAPHIC =
& dark greenish gray (5G 4/1) and grayish giive (10¥ 4/2) from 300 to 21E2lulgl 2] 2] B | Livotoor SRl Sul LITHOLOGIC DESCRIPTION
BGY 41 330 cm and 358 1 405 cm., A dark brownish black (SYR 271} ash w5 20 2z g Y ; S|EY o5
rich zone is ot 407417 cen. A el fragment is at 389 om and a patch s Eu g z g - E!
af ash is at 391 em. 450475 am: dark gresnish gray (BGY 4/1) in = |= |9|Z|z2 g B
eolor.
fr| [amfer] fec] 3 EHERET CLAYSTONE: oliva grey in color [5Y 3721 with
‘E " WNN-CAHDUNA"E“I';; g no structures identifiable, A small pumics fragment occurs 5t 8 em.
o Carbonate: :
u *h 5 Grgarilc earbon 05 w '; CARBONATE BOMB: 0%, CC-7
wo| S|
o | B . = SMEAR SLIDE (%)
s .E Gy 2;1  CARBONATE BOMB: 0%, CCS =) £ i
=, g |2 1 1
& GRAIN SIZE (%) =
£ |2 : E | -
a 160 23 42 35 o o Heavy mins. TH
£ - SMEAR SLIDES (%) § Ea Clay 0
é 5GY 41 11471 2400 390t 310t ‘§ Wolesnic glas 7
=3 5GY 2N Frars ey = a Dlatoms. L]
s | wovar g e 7 18 42 a Radiolarians T™H
Mics = ™ iz ™ Sponge icules 6
L] [56Y 21 pipury mins. — T TR
Clay w76 22
Voleanic glass — 7 a0
WE| 5GY 4/ Distoms -— [ 2
5GY 211 Sponespicules — 3 2
Y42 Carb. urapec. W == = 2
Glausania - -_— TR TR
. e
8 e (AP 5GY 41

6LE
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08¢

HOLE B

CORE 7

SITE_ 434 CORED INTERVAL: 343.0.352.5 m SITE 434 HOLE B CORE 9 CORED INTERVAL: 362.0-3716m
@ FOSSIL & FOSSIL N
CHARACTER CHARACTER i
2. [2 8| £ orarHic £ 3.5 3l 2| orarnic L%
R bl P8 I3 = @ LITHOLOGIC DESCRIPTION =_ |2 sl W 8 LITHOLOGIC DESCRIPTION
DELE 2 § G| & [uTHOLOGY ;‘g-— 1z |532 § g 5| & | utHoloey o
B FHERRE S =2 Ea e FE I Zloalzs
s = [2]2|3|a B = |= |2|2|2]5 F= e
b DIATOMACEOUS CLAYSTONE: olive grey (5 3/2) in color with DIATOMACEOUS VITRIC SILTY CLAY: 0:205 em, Dark groenish
B RMICM B SY3/2  minorgresnksh tleck (6G 2/1} patches theoughaut. An ah rich roce o BGY 41 wey (SGY 4/1 and 5 4/1) and olive grey In color, An olive grey (5 4/1)
el ] o Buo4em vitric siltstona interyal is found from 55 to 63 cm. Minute pellet-like
i 5y 4/1 structures aee abundant in the intervaly from 120-136 em, 178 10 184
w ’5 1 : CARBONATE BOMB: 0%, 1:50 1 -~ ©m, and 198 to 202 em. These are relatively snrichad in carbonate and
= .§ | siliceows campanents (Smear Slide 9-2-50). From 150 to 206 em,
s |2 10 WEARSLIDER I8 | 5G4/t recemented shesr zones are comman,
=] i 4 VITRIC DIATOMACEQUS SILTY CLAY: 205 1o 300 em. Oiive
] -1 Quartz = grey in calor (5 4/1) with yellowish grey (5Y 7/2) marlstone patches
& |5 = Fuldapar 2 which show small sele thearing at 242 and 253 cm,
5 |s Hitery yios. ‘ VITRIC SILTY CLAY: 300:338 cm. Grevish olive in calor (10¥ 472),
% - Mica m Uniform lithology.
5 g = S 2 svan
N Volomicghn. S = | CARBON.CARBONATE (%)
a Glauconite TR 5 143 185 343
2 | 3 i = u 4 Carbomate: 10 18
L] .
e Hd"ivlo v‘ilns i TH g g Ovganic carban: 06 o7 [11:]
— Spangasplaube: 12 ! 2 § CARBONATE BOMB: 0%, CC-1
a
SITE 434 HOLE B CORE 8 CORED INTERVAL:.352.5-362.0 m 5 E GRAIN SIZE %)
FOSSIL z |= L e
% % CHARACTER | | ] 3 178 8 ¥ 8
o €
el b ; wla w '9_ E GRAPHIC LITHOLOGIC DESCRIPTION é Wt SMEAR SLIDES %)
LZ|wol= G| & | \'THOLOOY 3 160 185 11121 1140 260 240321061 350
=° Dntgs H I 3 Quartz CI] z TR TR — 5
= |z |8l<|9|2 L Feldupar 0 5 W 2 8 3 2
= w|Z =0 8 AM cc syan  Mies —_——— — = TR — -
b Heavy mii. —_—— — — TR TR -— p—
B 2] . VITRIC DIATOMACEDUS CLAYSTONE: 0150 cm, Grayish olive grasn Clay 48 50 12 45 55 55 45 &0
3 . [SGY 3/2} in color with & weakly graded vaiceniclastic siity sand lrom 25 1o Valeanic glass 1212 16 15 3w ER]
] » 46 cm. Senall fragments of moderate yollowish brown [10YR 5/} Glauconite TR == = — — A, TR
Q-S: cc limestane and greyish green (106 4/2) vitric distomaceous muditom Pyrita ) 2 1 1 TR == TR 2
f » G2 are contained within the interval from 46 1o 140 cm. Carbs. umspec. 2 2 58 — 15 2 26 -
k. DIATOMACEDUS VITRIC SILTY CLAY: 150 10 300 em. Gryish Cale. nannos — — 55 — TR — 5 3
=1 olive green (BGY 3/2) in color with & weakly graded bolcanictastic sand Digtoms 10 8 ] 15 15 26 15 8
10 interval from 226 10 235 am. Small pumice fragments am found ot Radiolarians - — = — mMTWm 1 -
— 182 em and 261 em with fragments of moderste yellowish brown (10YR 5/4) Soange spiculer 2 2 1 ? L | 3 2
markstone at 85 ta 90 om.
E CARBON-CARBONATE (%)
5 we | 56Y 32 181 281
m L) Carbonate: .0 I
z |8 vganic carban: 08 10
ul % oc
8 ‘5 2 GZ GRAIN SIZE 1%
3 . Silt
= | E 163 4 52
Ll 7 263 0 45 55
§ 3 B 8l ] SMEAR SLIDES (%}
§ - 120 120 133" 135" 234 2821
Q . Tuartz TH 2 — 5 2 &
a 3 Foldspar 5 15 — 20 20 20
. Mica TR — — TR — 1
-] Heavy min. TR — — 3 — 3
. Clay 65 54 -— 10 46 15
3 . Volcanic glaw 5 W 1 45 15 40
: Glauconite — TR == = — —
= Pyrite N 2 1 &
- Cachi. unapec. 2 3 B8 — - 2
.| Cale. nannos 1 5 @0 TH 3 —
] Distoms 5 7 TR 5 10 1
Fadiolarians 1 — — T - TR
. Sparqe weculn 5 3 TR - a2 m
] Rock fragments — — — 10 -— B
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SITE 434 HOLE B CORE 10 CORED INTERVAL: 371.5381.0m SITE 434 HOLE B CORE 11 CORED INTERVAL: 381.0-3905m

18¢

L FOSSIL . FOSSIL
S Iz CHARACTER || & S | [ cHaracter | e
Or 2w G| £ | GRAPHIC 5 or|Sw G| 2 | oraPHIC |o5/z=(5
L\Z Ll § E 5| £ | utHolooy R g_- LITHOLOGIC DESCRIPTION " TZle § gl |E £ | | \THoLo oy [EElEEiou LITHOLOGIC DESERIPTION
=
£ 9".“,§§‘ wl *ggg 2 [on[2|2 ]88 |%] = _.32;
< < i 4 L3 n|o T
o= [2|Z|%]|a =3 = = |2|2|2|5 "5
+ o T | & VITRIC DIATOMACEOUS CLAYSTONE: clive grey (5Y 372) Q VITRIC DIATOMACEQUS CLAYSTONE: light olive geay
o Jem= incolor. Highly fractured bit dominantly undisturbed from o] 15Y 5/2iin color. The grading of the breceia from 0 to 135 cm
o5, o T T l 0 to 140 cm. Highly dlsturbed in the remainder of the core. 0.7 om: o] a0 antitact of drilling. Mirlsions pebbies, ight clive grey (5Y 5721
LT oc have greyish olive (10Y 472) mottles (Smear Siide: 10-1-31. An ap O snd medium grey (NS) in eclar, are distrituted in the section, and
1 ] GZ| gyap  Olive black [5Y 2/1) pyritized patch s located ot 80-84 cm T O large psbbles are present at 280 10 270 em. ’
33 z Below Section 1, the core is unifarmiy mixed du 1o disturbance. w |8 0
10 Paa DO = Some chips of marlstone, grevish olive in color [10Y 4/2) are z |~ 10| |ec|svaz CARBON.CARBONATE (%)
i 14 present in low abundance. o A o 180
1+ 5 E‘ 16 Carbanate: i
14 CARBON. CARBONATE (%) 3 |z Organiccarbon: 0.9
s 185 655 2l & o
B ESY L Carbonate: 20 20 & o CARBONATE BOME: 10%, 2101
. Organic carban: o7 08 g o
i g GRAIN 51ZE (%)
—~ CARBONATE BOMB: 3.5%, 685 O d S G
. i ol ¥ 70 6 48 4B
2| GRAIN SI1ZE (%) [e]
1 5 5 . o SMEAR SLIDES (%)
_ | 65 1 52 47 = ™ o [WSlevarams pr 2:100  2-j00"
£ - 665 1 47 52 M My 8 Cuartr 3 =
5] 1 wvoin Feldsrar o -
] = SMEAR SLIDES t%) Mica TR -
g = 13! 176 182 3107 Hepyming,. TR =
RP - DCuartz 3 4 3 32 Clay 50 0
E . Feldspar 1210 14 2 Volcanic glsa . 10 —
N Mica TH TR TR TR Glmuconite R ==
3 = Haavy min. TR TR TR TR Cusb.umpec.  — BOGD
3 ~ Cay 61 60 B8 &5 Cale., nannos —_— TR
g 4 Voleanic glass B 12 B N Diatoms. 12 TR
i i =, Glauconite TR TR TR TR Sponge spicubes. 4 -
o 3 A ER 3 Pyrite e . Silicoflageltates — TR
=5 -1 Carb. unspec. 6 4 TR &
a ] . Cale. nannos TR TR — TR
[ § i Distoms 1B 120
g G 14| Radiolariens TR —— — TR Site 434, Hole B, Core 12, Corad Intarval: 390.5-400.0 m:
g ba Spongewpicules 6 5 3§ MO RECOVERY,
—:f SITE 434 HOLE 8 CORE 13 CORED INTERVAL: 400.0-409.5 m
o F FOSSIL g
3 5 |- |LCHARACTER o
=l orldu 3| 2| crarnic 2=z
B E a1 =
:: 1z :g g ‘6 % £ £ | utHoLoGY - Ow LITHOLOGIC DESCRIPTION
— Yo loml 2|2 |w w| = =50
= =7 |2HElZ]|a e n o Eg
] v3n R HEHE &[S
i (o W W G
] NE LIMESTONE PEBBLES: three pebbles, light grev (NG) and
- ~ modium geay (NS). Mottled sppesrance.
. . 0.5 SMEAR SLIDE (%)
= 1 ] Volcanic glass a
-4 - Carby, unspee, 96
] in.
= SITE 434 HOLE 8 CORE 14 CORED INTERVAL: 40954180m
E FOSSIL W
A . 5 |- | cHARACTER
= OrlSu 8l 2| crarmic |25=
= Z Tzl=2|els =| ¥ | LitHoLo G EolaciOu LITHOLOGIC DESCRIPTION
6 Gz wS [MO|Xl 2 ol SR
~ + =7 |9N[Z|Z2 )8 " = 5 zg
l | . z [= (8|=(2(2 olas=g
arl |mmire| |CC| = clZz|=|B | \in| S
8| [Am|cP % VITRIC DIATOMACEQUS CLAYSTONE: olive grey (5 3/2} in
_ 5Y3/2  color with light grey [NB] specs of spange spicules. Sample i braceiated
T3 s and disturbed by drilling,
‘E” E ] N E CARBONATE BOMB: 3%, CC-1
9 g . SMEAR SLIDE (%}
=] i = 1.0 1
| - Bortr 3
i . Feldspar 17
z i = Mica TR
= - Heavy ming, TR
= 4 Clay 56
5 —! Volcanic glass 12
=1 Glauconite TR
- Dratams 3
2 in Sponge spicuies 4
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SITE HOLE B CORE 15 CORED INTERVAL: 418.0427.5m ﬂ 434 HOLE B CORE 18 CORED INTERVAL: 427.5437.0m
iz FOSSIL o FOSSIL -
g CHARACTER | | gedo i o | CHARACTER | BlEd,
or Of 2 | GRAPHIC |pul7%3 Or|aw O| % | GRAPHIC |o5/z%3
|z 2 8 2 =| & | urHoloGy [Z2fus Gu LITHOLOGIC DESCRIPTION TE 22lals 2 Sz u'ruol.oscv 2253 LITHOLOGIC DESCRIPTION
w3 2|Z|a|8 2 = I 0a ws [0l E|S O w "z-;]-o';
z 5|2(2|2| |” i3 S FHEE RS a22%
- - e £ - pu =
- o|1Z1Zla G| ) ) - |= § g a a =
=1 " |5Y 3283 VITRIC DIATOMACEOUS CLAYSTONE: alive grey (5Y 3/2) VITRIC DIATOMACEOUS CLAYSTONE: live grey bn color
L] -1 oo | BEYS2  incolar, with same light olive grey (5Y 5/2) sones which contain with yellowish grey (BY 7/2) and light alive grey (5Y 5/2) patches
051 we urtpecifind carbonate, These are at 12 em_34-38 cm, 215 em, B of distomaceous marlstone at 45 em, 110 om, and 380 em. A light
f = syan 231 to 23 om, and 410 19423 om, A dark pateh at 67 am (N3] we bsish grary (58 7/1) uatch of ash b lacated at 466 cm
1 . s probubly pyritized. The core is highly sheated and |ragnanted CC
. but mast pieces are in place. i I o CARBON-CARDBONATE %]
= 1.0 — g 158 450
g -] CARBON.CARBONATE [%) i Cartrnate: 20 10
" . 134 a3 B Orgenic carban 08 06
= =] Carbonate: 1
g‘ = Omaniccarbon: 06 07 CARBONATE BOMB: 5%, CC-1
2|8 CARBONATE BOMB: 10%, CC-1 8 GRAIN SIZE (%)
. 3 Sand Sy Clay
B GRAIN $I1ZE (%) is0 0 38 6l
w o d_ Sdy Clay Evan 460 O 41 59
z % 5 i3 0 s 82 uf 2 o
i 438 0 46 54 z T SMEAR SLIDES (%)
5 1 i 180 11107 280 383" 4987 450 CC10
'g T, SMEAR SLIDES (%) <] Quarts 7 TR TR 1 ] FERL
. 107 50 343 3302 3111420 CC10 ] Felidpar 10 2 0 - il 20 a2
& E Tuartz — 4 TR TR TR TR TA el I Mica TR TR T TR — — TA
z 1 Feldspar 1 12 6 B 5 2 3 b | Huaiey mins. TR TR TR TR — — TR
o B 1 svan Mica i TR TR TR TR TR TR E g - Clay 40 50 50 13 — M| 50
- Heswymis. TR TR TR TR TR TR TA 9 B 3 Valcanic glass 05 15 20 w20
Clay 58 56 55 45 58 & 55 3 Glauconite e = == TR =
1 . Valesnic glas — 8 12 10 8 8 10 4 — Pyrite TR TR T —_ — TR
Teewnic  Gimsconite _ W= = = — = ] Carls, unsssec. 2 0 1B 5 5 1
- 3 . shear Pyrits — TR TR TA TR — TR 3 ] i Calc. nannos o, P — 35 = =
i Carb, urspec, 30— 3 12 8 5 2 . Diatoms v 8 10 18 — 15 2
g - e
= - Calc. nannos. — - TR TR 1 TR — Rafiolarians 1 TR TR - =— -— -— TR
é < . Digtoms L} 2 W 0 10 0 8 Sponge sreulin % 5 13 - 0
=] 1 Asdiolarisns  — — TR TR TR 2 2
o Sponge spicules  § 8 1 15 W 15 15 we
B B = 2
4 cC B
Gz
a| |mmlee| fec[ 3 % 4 !g
B A cc
SITE 434 HOLE B CORE 17 CORED INTERVAL: 437.0-4465m
FOSSIL
E |- | cHaracrEr =
S Z| v
srlxelala]| | |Ef B[ GRAPHIC Bl LITHOLOGIC DESCRIPTI
LZ|aG|2|2| [F] |G| & |urHoLoGY|Eatad IC DE ON
£ (2NZ|z)8l5] |8 Gzrz
= < i =t
== [2|2|2|E =5
] o
‘: o DIATOMACEOUS VITRIC SILTY CLAY: olive grey in color
Gy +— Q ABY 272} with amall fragmants of diatomaceous marlstom.
5 PP o ol |#* Highly brsceiated and disturted by drilling,
R
2™ 1| R 8 g CARBON-CARBONATE (%)
T . 140
E okl O |+  Cubonate: 70
g e 8 6z Organic carben: 08
o ]
- -+ (e} CARBONATE BOMB: 5%, CC-16
] ? 13%, CCY
- 8| |amjom| |ee[ KA i
= GRAIN SIZE (%)
W Silt
e | - B0 0 40 =
‘E o
= |8 SMEAR SLIDES (%)
?tx 142" 171 180 189" CCaz
5 |: Fridspar 10 2 20 TR 18
- = =— — TR
Heavy mins. - _— e TR
: Clay M — 3 B 3
i Voleanic glass % @8 20 3 30
Glauconite 20 S TR e S
E Pyrite 1 = 2 TR TA
Carls, unspec. 2 — 50 3
c Cale. nannos 5 5 1 TR
o Digtoms 0 16 15 12
Radiolarisns _ -1 TH
Sporge spicules & 8 5 5
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434 HOLE B CORE 18 CORED INTERVAL: 448.5456.0 m SITE 434 HOLE B CORE 20 CORED INTERVAL: 4655475.0m
FOSSIL FOSSIL
=
% |- | cHaracter - % |- [ cHARrACTER uf=
o-l3u 8| 2| crarmic 2= Q|2 5| 2| crapmic |o2zxs
o _ = w =y = [z RIPTION
.!.§ :g e § g 5| £ | umwotoey [z %5" LITHOLOGIC DESCRIPTION ' :;g 2 § g £ E LITHOLO BY gu_%: LITHOLOGIC DESCI
- - =
oM 218]E| (5] ¢ Slaazz =7 [on[2|Z (8|8l |8 % o272
G HEIEIE &= S HEEH D
7 VITRIC DIATOMACEOUS CLAYSTONE: olive grey in color 2 :.-'3 8 SGEM  VITRIC DIATOMACEQUS CLAYSTONE: ohive grey (5Y 3/2]
L I5Y 3/7). Highly disturbed and breceiated by drilling. i M H:>F 16 — and light green (5G 6/1) in colar. Highly fractured with some fine
w |5 i : | Anss mattiing by fight ol ve grey caicareaus tutl (Smear Sikde; 20-1-130),
zZ |3 8 wois CARBONATE BOMB: 2%, 1-144 o5t
wolg E 4 ] X o= sy  CARBONATE BOME: 5%.CC1
o % i = SMEAR SLIDE (%) '
E § i 10] 1140 E 104 E l SMEAR SLIDES m‘w_‘_‘”'
3 1 i L Gusetz [ —
g |2 1 <] 31 | . Feldspar 1 —
5 _@ 0 = a1 P Clay 6 16
A= lHM A 10 b + Volcank 0 E6
= 15 = B AM| RP ccf, 13 0O p,,::" e ™ —
& g Carb. unipec. — 15
=2 Diatams w5
SITE 434 _HOLEB CORE 19 CORED | ool B
'x_ FOSSIL = 3 Site 434, Hole B, Core 21, Cored Interval: 476.0.484.5 m, NO RECOVERY
. CHARACTER e
g el % & | RaPHIC ; E Site 434, Hole 8, Core 22, Cored Interval: 484.5.495.0 m. NO RECOVERY
- =
1z ;E 2 § g 5 £ | LiTHOLOGY ;‘323 UTHOLOGIC DESCRIPTION Site 434, Hole B, Core 23, Cored Interval: 495.0.504.5 m, NO RECOVERY
2lon|e n wl = =325
7|2 =|Z|a|k w oa|T
s o= (23|23 SiEREN SITE 434 HOLE B CORE 24 CORED INTERVAL: 504.5514.0m
FOSSIL
-
. 8 TUFFITE: dark greenish (G 4/1} in color. Highly brecciatod and : - CHARACTER 5
B o eitturbied with many ditferent types of clasts. Tuffite makes up (= : g - GRAPHIC |.5(5%5
About BI%. Also have 5% alive grey (5Y 4/1) siltstone; 6% olive e ; | ] Sl w 312218, LITHOLOGIC DESCRIPTION
o grey limestone: 2% beownh grey (BYR 4/1} clats, and 5% light 1z wo|=(2 g 5| & | LiTHOLOGY =l 2hl=
y e} green {5G 8/1) tuft, Large limestone pebbles oczur at 4-7 cm $2on2Z210|R wl = =03
o| |& nd 181185 em. = |z |8l5(9]= o 3 el (=)
= Z|x|D e
g . CARBON.CARBONATE (%) =
o e} : 2 CLAYEY TUFF-TUFFITE: dark greanich grey (G 4/1) in color
g o @ Carbonate: 0 ] o with light bluish gray (5B 7/1) pebibles of limestone a1 90 em.
w | & F « | ggap  Orouniccabon: 03 03 4 o Sedimnent intensely fractured and diturbed by drilling,
-
§ ‘E' 5 g . CARBONATE BOMB: 3%, 2101 ' g CARBON CARBONATE (%]
21 £ 240
= | B o GRAIN SIZE (%) o Carbonate 10
1§ o ——Swd__Sit__ Clay_ ol | Organic carbon: 03
g - 2 6z 175 2 51 47 T o
5| = 8 cc 215 2 s 47 5 CARBONATE BOME: B%, CC-1
; B w | N
5 g ’ SMEAR SLIDES %] . & i = ] 8 GRAIN SIZE %)
1133 1145 2257 234 285 2 1 i
% ] AM|RP cC A Conrhr 7 3 7 = = H 2 8 241 1 [ER ]
Feldspar 1 5 1 2 — 1 = B AN ] ol |ez
Mica TH g8 TR — - 2 E |2 N o ce SMEAR SLIDES (%)
Heavy mins. o) Tk e e e i |8 2| ] 120 1100 284 CC3
Clay 50 85 85 8 10 B 5| E ] o . Ouartz 2 5 TR TR
Voltavicglas 35 8 1 80 140 é ] o Feldspar 2 15 5 8
Pyrite wx TR e = om= o a B (o] Mics TR TR TR TR
Carb. unspec. — = = = e — loe | foe—= Q| Heary mirs TR TR TR TR
Distoms 0 17— = 110 Clay 55 36 56 40
Sponge spicules 5 ] 1 — —m Valcanic glas W 40 2/ 40
Pyrite TR TR TR —
Carls. unipec. TR TR 10 5
Diatoen R | 1 5
Fadilarian TR TR 1 TR
Sponge s 2 1 2 2
Cale. nasnnos. _ — TR TR
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SITE 434 HOLE B CORE 25 CORED INTERVAL: 514.0-5235m SITE 434 HOLE B CORE 27 CORED INTERVAL: 533.0-5425m
FOSSIL = FOS5IL o
X |- | cHARACTER b S |- |cHamacTer w
Or 3w 3| 2| crarHic | Z5mE O lw 3| 2| craruic |2oms
1z |22z 2| |G| & |umnoloey i LITHOLOGIC DESCRIPTION T21522|5| |2| 5] £ | rorooy R LITHOLOGIC DESCRIPTION
Lt ] L3 ul w zu(a
2982|285 |4] % z2f ;:’E":E“‘E 8l 2 BfEges
= = [9|2]2|3 HE = |= [8|2|2)32 EEEE
[*] TUFFITE: dark greenish grey SGY 4/1) 1o greenish hlack (SGY 2/1) B ap |Re 1 104472 TUFFITE: greyisn olive (10Y 4/2) in color. Intensely disturbed.
o3 incalor. A greenish grey (SGY /1) calcite veined marlstons pebble -
o s bocated at 66 to 101 cm, Small brocciated calcareaus vitric CARBONATE BOMB: 2%, CC-26
o 1ulf fragments are scattersd theoughout. The entire care is 0.5+
B highly brecciated and disturbed throughout. < b SMEAR SLIDE (%) e
S(Z: CARBON-CARBONATE (%] — Cuartz 4
= 188 168 1.0 Feidspar 20
Casbonate: 1.0 K] ] Clay n
Organic carbon: 05 04 - ;"H_emic s 32
-1 rile
CARBONATE BOMB: 6.5%, 101 1 g;n._ unpec. 3
! 3 g
e - Fadialarians ™
GRAIN SIZE (%) ] Sponge wicules 1
8 okl Send__Sat =
" B 1 48 Bl
©| 5OV 3es 4 s8 4 Gve 434 HOLE B CORE 28 CORED INTERVAL: 542.5552.0 m
SMEAR SLIDES (%) x oL =
we 176 2.76 370" 378 g = CHARACTER 2| w Slattlu
Cuarz 2 2 2 - = o 4 .
e Faidsgar oW — 7 i et Y P S| & | GRAPHIC loZiz5iE, LITHOLOGIC DESCRIPTION
|z o LITHOLOGY [Ex|3 S2|
Clay n B — N wS [HO|E( 3 ul w S e
Volcanic glass 40 36 TR 45 £~ |9n|2|Z2 |2 £ wl = 273
Glaucanit — TR — TR = < 2 =
Fereae 2 2 1 1 = |= |2[2[2|5 =
2 : ;h::,: : 3 o4 :‘| Q §G 47  VITRICCLAYSTONE: D60 cn. Dark graenish groy (5GY 311 1
G2 Dhatoms 5 7 13 = O & §G 4/7) in color. Highly disturbed by drilling.
cC Radiolarians it e 8 o) §G3/1  CLAYEY TUFF: B0-110cm, Dark greenish grey (SGY 4/1], dusky
Sponge spiculss 1 1 — —_— (] L2 = woltow green (SGY 4/2] and gresnish gray [5GY 6/1) in color. Insome
AP pieces of the breceis, one can see line dark and light colored paralisl
AM| B - 1 gg BGY 471 layers. The light layers are tuttite and the dark may be vitric mudstane.
A calearsous vitrle tull pebble s found at 115 cm.
SITE HOLE B CORE 28 CORED INTERVAL: 5235533.0m - VITRIC CLAYSTONE: 180-183 cm. Dark greenish grey in color
& FOSSIL - I sGY e/ {8GY 3,
8 = EHARACTER 2| w v [WClscy 42 caRBONATE BOME: 2%. CC-1
-t . savan
sC|=gl | o] [2] E | SRAPHIC lomizSi3 LITHOLOGIC DESCRIPTION Bl lmpisel [CE I 56 G
‘:.g wol= g g o g LITHOLOGY u|3d At
= 9”§§§'; n =§ T T TR
= = a S
HEleld SMEAR SLIDES (%)
TUFFITE: greenish black (56 2/1) and olive gray (5Y 4/1) s ;ﬁ\ cet1_eei?
™ with light olive grey (5 8/1] fragments of carbonate rich - e
8 e sednenit seattered throughout. Highly becciated and disturbed. NS e b Ef E?
1 CARBON-CARBONATE (%) 3;:' e |: " —
sayan  Cubonme: e Digtorns 8 2 4
Yo i carbon: Radiolarians m == 1
- ’ oe o Sparge srcules 1 1 5
CARBONATE BOME: 3.5%, CC1
1 GRAIN SIZE (%) SITE 434 HOFI.;s:IL CORE 29 CORED : 552.0-561.5
Sand _Silt [+]
8 2 7 B S |- |cHARAcTER wlx
N O (Fu 8| 2| crarnic H
= -
SMEAR SLIDES (%} 1z ;5 2 8 2 s & | urHotoGy O LITHOLOGIC DESCRIPTION
I 1 250 cCs $2on2|Z g8 =] = =323
iz = = = =)
8 |ampe| ¢ SGY 41 Falduper 0 W 15 s o= |2|2|2|5 e S ]
Oy 5 a2 30
Volcanic glass ®s W =0 ] LJ + LIMESTONE AND CALCAREDUS VITRIC TUFF PEBBLES:
Glauconite TR -= - E The limestone pebbles are olive grey (5Y 4/1] with light greenith
Pyrite 1 2 1 g groy weinlets of calcite. The calcareous vitric tutfs are dark greenish
Cale. nannos o 3 1 0.5 gray (56 4/1). Ona singls fragment of micaceous gneiss was alio
Diatoms 5 10 1 1 found.
Radiclariars — TR — 1 ] CARBONATE BOME: 70%, CC-15
Sporgepicules 2 ——  — ] ]
10 SMEAR SLIDE (%)
= 7
~ Heavy min. 0
. Volcanic glass 25
- Carly. unapwe. B0
= Diatommy. 5
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SITE 434 HOLE B CORE 30 CORED INTERVAL: 551,5571.0m SITE 434 HOLEB CO'_I_!_E__S_Z CORED : 580.5-580.0 m
FOS5IL o N FOSSIL -
% |- |_cHARACTER - 5 |- |_cHARAcTER
o, |2, gl 2 GRAPHIC |ugls H O 2w 3l e GRAPHIC |o% g
z al =
"1‘; ;E g a g 5 E LITHOLO GY ";E]g; LITHOLOGIC DESCRIPTION IL: ;5 g u g c E LITHOLOGY :;ﬁg’; LITHOLOGIC DESCRIFTION
EEHHAEREE a2z £2onT1Z (5] B 18] % B
= [= |e|2|Z|5 Fj e = |= |9|12(Z3 5w S|
TUFFITE: aliva grey (SY 3/2) in color, and very uniform. Highly TUFFITE: dusky yellow green [5G 4/2} in color. Sediment is
[ disturbied and brecciated, One large limevione pebble o1 1520 om. highty brecciated and disturted, 1t contains fragmentt of greyich
. okive groan {5GY 3/2) witric diatomacecus silty clay and light
CARBON-CARBONATE (%) B 05 sGy ;g Olivegrey (5Y 8/2) vitric limestone. Two pebibles of light oliva grey
cc| sy an 171 . Y32 5y 572} vitric limestone are present at the bottom of the core catches
GZ Carbanate: 10 s | seYan
Organic carbon: 0s - CARBON-CARBONATE (%]
= + 1.0 cc | 56Y 612 1100
é t CARBONATE BOMB: 1%, CC-7 g GZ Carbiorate: 10
w |t w |~ + Organic carbian: 05
] g GRAIN SIZE (%) =z |z |al laMigpl [CC
218 Sand__ Silt Clay 8 | § CARBONATE BOMB: 1%, CC-1
= - .72 2 a9 M =1 5
i % = |2 GRIAN SIZE %)
W = SMEAR SLIDES (%] = a Sand St Clay
e | & 140 cC wla (ST TR 40 45
= £ Quartz 2 2 % =
& Feldspar 10 15 é SMEAR SLIDES (%)
= Mica TR H 5 170 172" 175!
ey mins. TR TR Duares ; fagren 3
?l\f & g ‘;: Foldspar H — mn
olcanic glass Clay 3 8 40
Pyrite. TR L Volcanic glass 40 20 15
glﬂ‘h- unspec. _I: T:! Pyrits 1 — 2
atoms Carby, unspec. 2 M0 _—
Andiolarism TR TR Ddatoms 3 2 16
il TR TR Seange spicules 2 TR ]
Sificatlagellates. —_—— TR
SITE 434 HOLE B CORE 31 CORED INTERVAL: 571,0-580.0 m el
FOSSIL - SITE 434 HOLE B CORE 33 CORED INTERVAL: 500.0588.5m
: CHARACTER - o o] FOSsIL
W = = >
o
E2lale] |2 S| & | orapHIC lo3zgc LITHOLOGIC DESCRIPTION o [ LLCHARACTER L. o
wolx(Q G| & | uTHoLO GY ExiEna O | u) o| & | eraPHIC B
omld|Z|w wl = =29 =|e2|n|w @ ol W B LITHOLOGIC DESCRIPTION
e z(8|% " == loxT 1z 032 g 5| B | utHoLo GY [Zal=mCu
= |6|2|9]= e “3onld|Z |0 wl = 53%%
w|Z|e|o =" (EMNZ|Z |8 = w =
= 4 =
B -._b].ll!: i % Lsgyam TUFFITE-VITRIC SILTY CLAY: greyich olive green [SGY 3/2) in - = |2|2|2|a 6 |saand Sand
] color. The bottom tem cm eontaing subrounded pisces of light gresnish o o
BGY B/1), cal = FFITE: 0-80cm. Greyish ofive green (SGY 3/2) and dusky
s ey ! B/1), calcareous till breccia. 8 | 8GY 32 yellow grean (BGY 572) in color. Breceiated, but contams several
7 CARBOMNATE BOMB: 2%, CC-1 coharent |ayers,
1 z WC VITRIC SILTY CLAY-VITRIC CLAYSTONE: 80160 om.
= SMEAR SLIDES (%) SGYS/Z  Grewnish blsck (SGY 2/1). Completely disturbed by drilling,
1.0- 3 - TUFFITE: 150- 180 cm. Grevish olive gresn in color, with patchas
& Quartz 2 3 GZ of greyish blue grann (560 5/2) and dusky blue greon [SBG 3/2)
1 :;N‘lwr M 25 ol |« vitric clavstane. Highly disturbed by deilling.
= ay a7 as BGY 271
Volcanic glas s 16 o CARBON CAROBNATE (%)
3 Glaucanite — TR 8 o =
B xu: 2 ; o -, [ 56Y R Carhanate: 1.0
b umpes. 7] Organic carbon: a5
# Calie, nannon 2 - B arlB o N :GY:::& %
2| A Diatoms 2 15 58G3/2 CARBONATE BOMS: 0%, CC-7
- Spmngn wpscules. TR 3
] GRAIN SIZE (%)
. Sid St Ol
180 1 47 53
SMEAR SLIDES (%)
120 160 1100 1140 210 CC-1at
Ouartr ] 5 s —
Falidspar 20 20 20 10 0 —
Clay 27 13 Al 27 8
Voleanlegls 45 55 30 15 a0 15
Glauconite - TR — — T —
Pyrita 2 1 1 a 2 -
Caeb. unepec, — — — _— 5 —
Diatorms w5 8 — 3 2
Spongempiculm 3 3 3 — ™ TR
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ITE 434 HOLE B CORE 34 CORED INTERVAL: 5894 .5.6809.0 m SITE 434 HOLE B CORE 37 CORED INTERVAL: 62B.0-837.5m
FOSSIL FOSSIL
= >
O [z | CHARACTER | sl Z |- [ cHaracTer la
9|3 o| | crarHic |o3253 9|3 3| 2| or B
Sz15zlelgl 12| [E] & | inoloey Eelacitw LITHOLOGIC DESCRIPTION sz =M lal e (2] E APHIC lodizol0. LITHOLOGIC DESCRIPTION
wolE|Q ol @ ‘i'ﬂ“ 1z |a5|Z|0 8 G| W | LITHOLOGY fo=o]
Y2 on|2|Z2]wl2] (= = =322 w> 3z 2 = ,0n
2 ZMxlZzia|k “ i P s |On|dlZ (2 E - 3|
= |= |O|Z|=|3 b v = |= |o|lg|«|Z =
- w|Zje|a e = olzl=la =
- . TUFFITE-VITRIC SILTY CLAY: dark greenish grey (SGY 4/1) H E i . DIATOMACEOUS VITRIC CLAYSTONE: greyish olive gresn
L sGYan " grevish blus green (5BG 4/21 in color, Highly disturbed but ® 1§ ey 3 \BGY 372 in color. Complutaly graded by drilling disturbance from
E with coherent Larga pleces from T4.86 cm, Patches of greyish blus =] g = + 040 cm. A pebbls of limestons beccia o ar 38 om.,
33.;4,7 groen (SBG 4/2) vitric silty clay are between 127 and 131 em., Some o v B -
. Wulfite, dusky veliow green (SGY 6/2) is present from 133 10 134 o |.§ amRe| |CC CARBONATE BOME: 0%, CC1
cm, and 165 to 169 em. An ash patch i1 at 130 to 134 cm, = m
14g T SMEAR SLIDES %)
cC CARBON-CARBONATE (%) Q 113 oC8
z 162 292 = Duarte TH TR
- Carobnate: 20 1.0 Feidspar 5 3
Organic arbon 05 03 & Heavy miis. 1
o] @ Clay 52 52
B (s} CARBONATE BOMB: 0%, CC-1 Vatearie glas % 2
Q Distoms B8
o SGY 4/ GRAIN SIZE (%) Faddjofasians TR —
QO Sand St Clay Sponge spacules. 2 &
o] 190 0 32 68
o gtz: 280 @ 43 55 SITE HOLE B CORE 36 CORED INTERVAL: §18.5628.0m
o] . FOSSIL
8 Mmsuc!sm‘ o o . % |_ | craracter iz
: 1201701130 1134 219 2110 = 2| "
; Guara 5 3 1 16 1s o| 2| erarnic [o5z55
8 L Feldspar 15 10 10 — s o et A sl le | 2| sriniehy B LITHOLOGIC DESCRIPTION
| |mle o Gy % 45 58 85 48 LZ|=olZ|2| |3 gl = ==lsula2]
Voleanic gl 0 N 3 15 20 Onjz a " EmEEE]
gl EF |SVx|Z]|a|lk w e I
Pyrite 2 1 TR TR 3 - |= |o|g|<|Z S
i w9 1 — TR 3 e wlZ|e|ln
Spange spicuter a 2 TR — - 3 .
B |RPIRP -] 8 ve| 5GY 41 DIATOMACEOUS VITRIC CLAYSTONE: drk greeish rey n
3 -4~ color SGY 4110, Interssly breceiated, bul clasts se laage, commoniy
SITE 434 HOLE B CORE 35 CORED INTERVAL: 609.0-618.5m o O GE Lurgr tha Sm.
i FOSSIL = 0.5~ L=
S e CHARACTER | = 2 . 1 CARBON-CARBONATE (%)
O, o L = 3 :
& =w " O = | GRAPHIC |pa|z%/S 2 — Carbonate: 10
e L2|e § | [5| £ | uorooy ?'2.': LITHOLOGIC DESCRIPTION = ,5,; 1.0 Cromie ; oB
in w w = c H
£ oM g z|8|g| | = Ei’-i g |39 ] CARBONATE BOME: 0%, 148
- § |RlZz|=|a = g |21 =
— & = - ? ] GRAIN SIZE (%)
VITRIC DIATOMACEOUS CLAYSTONE: dark gruanish griy 2 |8% =
w (5GY &/1] In color. Strangly breceisted and dismurbad. A pebbie of [ < = = o s B
= oz dusky yellow (5Y §/4) markstone & st 107-108 em, z *‘é 4
g w2 5 |3 3 SMEARSLIE (%1
Al £ 2 = :
g B 1 T savan oA uom:mnonari‘g} H | o 2
& Carbonatat 80 BT = Feidspar 5
w Organic carban: 08 = Heawy mins. Z
§ : . - 52
" CARBONATE BOMB: 1%, CC1 - Vilcanic gluss 5
B RP |RP = L = Carb, unpec. 2
GRAIN SIZE (%) 1 Diatoms 15
Sand Sl Clay -4 Sponge piculen 2
1 46 8
SMEAR SLIDES (%)
1661 170 CC-Md
Quartz TR 3
Fnidspar — & 1
Mics — TR TR
Heavy mins. — 1 TR
Clay 5 39 50
Woleanie glais & 1w
Pyrite 2 TR TR
Cab. unspec. 78 W TR
[ 0 2% 10
Radiolariam — TR 2
Spange spicules  — 6 &
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