4. SITE 440: JAPAN TRENCH MIDSLOPE TERRACE, LEG 57

Shipboard Scientific Party!

HOLE 440

Date Occupied: 10 November 1977

Date Departed: 10 November 1977

Time on Hole: 1 day

Position: 39°44.33'N; 143°55.74'E

Water Depth (sea level): 4509 corrected meters, echo sounding

Wa_ter Depth (rig floor): 4519 corrected meters, echo sound-
ing

Bottom Felt: 4517 meters, drill pipe

Penetration: 73.0 meters

Number of Cores: 8

Total Length of Cored Section: 73.0 meters

Total Core Recovery: 50.4 meters

Core Recovery: 69 per cent

Oldest Sediment Cored:
Depth sub-bottom: 73.0 meters
Nature: Diatomaceous silty clay
Age: Pleistocene
Measured velocity: 1.5 km/s

HOLE 440A
Date Occupied: 11 November 1977
Date Departed: 11 November 1977
Time on Hole: 1 day
Position: 39°44.13'N; 143'55.74'E
Water Depth (sea level): 4509 corrected meters, echo sounding
Water Depth (rig floor): 4519 corrected meters, echo sounding
Bottom Felt: 4517 meters, drill pipe
Penetration: 139.5 meters

Number of Cores: 7

! Roland von Huene (Co-Chief Scientist), U.S. Geological Survey,
Menlo Park, California; Noriyuki Nasu (Co-Chief Scientist), Univer-
sity of Tokyo, Tokyo, Japan; Michael A. Arthur, U.S. Geological
Survey, Denver, Colorado; John A. Barron, U.S. Geological Survey,
Menlo Park, California; Gary D. Bell, Gary Bell and Associates,
Westlake Village, California; Jean-Paul Cadet, Université d'Orléans,
Orléans, France; Bobb Carson, Lehigh University, Bethlehem, Penn-
sylvania; Kantaro Fujioka, University of Tokyo, Tokyo, Japan; Eii-
chi Honza, Geological Survey of Japan, Tsukuba, Japan; Gerta Kel-
ler, Stanford University, Stanford, California; George W. Moore,
U.S. Geological Survey, Menlo Park, California; Richard Reynolds,
Rice University, Houston, Texas; Shunji Sato, Japan Petroleum De-
velopment Company, Tokyo, Japan; Bernard L. Shaffer, Gulf Re-
search and Development Company, Houston, Texas.

Total Length of Cored Section: 66.5 meters
Total Core Recovery: 33.5 meters
Core Recovery: 50 per cent

Oldest Sediment Cored:
Depth sub-bottom: 139.5 meters
Nature: Diatomaceous clay
Age: Pleistocene
Measured velocity: 1.5 km/s

HOLE 440B

Date Occupied: 12 November 1977

Date Departed: 19 November 1977

Time on Hole: 8 days

Position: 39°44.13'N; 143°55.74'E

Water Depth (sea level): 4509 corrected meters, echo sounding
Water Depth (rig floor): 4519 corrected meters, echo sounding
Bottom Felt: 4517 meters, drill pipe

Penetration: 814.0 meters

Number of Cores: 71

Total Length of Cored Section: 814.0 meters

Total Core Recovery: 401.9 meters

Core Recovery: 49 per cent

Oldest Sediment Cored:
Depth sub-bottom: 814.0 meters
Nature: Diatomaceous claystone
Age: Late Miocene
Measured velocity: 2.1 km/s

Principal results:

Site 440 is on the Japan Trench inner slope, 28 km
from its axis and on the midslope terrace. The core
recovery and biostratigraphic zonation were good, and
a suite of downhole logs contributed greatly to inter-
pretation of lithology and structure. Beneath the mid-
slope terrace is a‘flat-lying nonfolded continental-slope
section which is probably not material accreted at the
leading edge of the upper plate. The sediment section is
of fairly uniform hemipelagic mudstone similar in com-
position to that at sites farther upslope. Over 800 meters
were penetrated; sediment ranges in age from late Mio-
cene through late Pleistocene.

The only breaks in continuous sedimentation are
three or more periods of slumping in the Miocene and
Pliocene. Ponding of turbidites and a twofold increase
in sedimentation rate in the Pleistocene are consistent
with the present topography of the midslope terrace.
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The section was deposited at bathval depths near or
below the carbonate compensation depth (CCD). A
stress environment possibly of pre-Pleistocene age has
tectonically brecciated the section at depths where the
rock deforms brittlely. Although microfaulting was
observed at other sites in the transect, it was not as in-
tense and pervasive at relatively shallow depths. The
reflective section above acoustic basement is at least
1600 meters thick. The estimated sediment age at this
depth is lower Miocene, if sedimentation continued
without hiatus and at a nearly constant rate during the
early Neogene, as it did at sites upslope.

The fractured but nonfolded block 1.6 km thick and
at least 6 km wide may have slumped from upslope. The
seismic records and cores show a continuous Neogene
continental slope section from Site 440 landward across
the deep sea terrace almost to the shore. Therefore ac-
tive Neogene accretion seems to have been restricted to
the lower trench slope.

BACKGROUND AND OBJECTIVES

A principal objective of the Japan Trench Transect
was sampling of the accretionary wedge in two or three
places to establish trends of diagenesis and changes in
the physical state of off-scraped sediments. Two sites
had been drilled on Leg 56 to make such observations
(Figure 1). At the Leg 56 Site 435 on the upper trench in-
ner slope, undeformed Pliocene slope sediment was re-
covered, and the site was interpreted to be on a large
slump block from farther up the slope. At Site 434 on
the lower slope, deformed sediment was encountered.
However, weather and unstable hole conditions forced
termination of drilling at 600 meters, when the drill stem
became stuck in a highly fractured Miocene diatoma-
ceous mudstone section. Thus there was no evidence
that an accreted section of oceanic sediment had been
sampled.

Site 440 was placed between the two Leg 56 sites on a
midslope terrace of the Japan Trench inner slope at a
depth of 4500 meters. A series of faint subhorizontal
reflections below the flat sea floor of the terrace in-
dicated a relatively less deformed section and possibly
more favorable hole conditions than those at Site 434.
At the base of the faint reflections is a low frequency
event that is similar to the acoustic basement reflection
at Site 439. Thus the reflection might be a continuation
of the unconformity between Cretaceous and Tertiary
rock. On the other hand, this reflection was interpreted
by the Leg 56 scientific staff to be oceanic crust uplifted
by imbrication. This acoustic basement was the target
objective at Site 440, although it was recognized that it
was probably beyond the reach of a single bit hole and
possibly within reach of a multiple re-entry hole. The
decision on re-entry was deferred until the results of the
single bit pilot hole could be evaluated, indicating
whether the rocks encountered were part of an accre-
tionary sequence. A primary consideration was whether
deep penetration could be achieved, because previous
experience showed caving of highly fractured material
rather than drill bit life to be the primary cause of hole
termination.

226

OPERATIONS

The 100-km transit from Site 439 to Site 440 was
made during a gathering storm. The Challenger turned
onto a course of 090° about 12 km west of the site. As
was to be expected in these latitudes, the navigation aids
at night were insufficient to correct for a set from a beam
sea and strong wind, so there was no assurance that the
ship was making the desired track after an hour of steam-
ing along a dead-reckoned course. In addition, the seis-
mic system and the 3.5-kHz records were essentially on-
ly noise because of sea conditions, so the beacon was
not dropped during the first pass over the midslope ter-
race (Figure 2). A satellite position was not available
during the following 4-hour period, and with sea condi-
tions beyond the point where drill pipe would be low-
ered we decided to wait for a more opportune time to
drop the beacon. This occurred about 52 hours later,
when the ship had been brought to a heading that pro-
vided a lee wind for personnel during beacon-dropping
operations. At the time of the drop the position was rec-
ognized to be slightly south of the seismic record track
line, and we planned to offset north of the beacon, es-
sentially to the desired position.

After the ship had hove to and pipe was run, the first
beacon signal became intermittent and the partially
buried bottom hole assembly had to be pulled to the
mudline, after only 8 cores had been recovered, until the
ship’s position-keeping ability could be improved. This
was soon accomplished, and Hole 440A was spudded in;
but after only 7 cores had been recovered, the weather
became too rough to drill with incomplete burial of the
bottom hole assembly and this hole was also aban-
doned. Hole 440B was washed down to the previously
attained depth and then cored until yet another storm
forced termination after 70 cores had been recovered.
However, the ship’s position held well enough through
the storm to keep pipe in the upper 200 meters of the
hole. After about 24 hours, coring was resumed until
the bit released unintentionally. A decision to log and
abandon this site had already been made because of the
desire to drill at least one more site during this leg, and
partial logging was accomplished in the less than ideal
conditions during a short interval between two storms.

LITHOSTRATIGRAPHY

Site 440 was drilled at a water depth of 4515 meters,
28 km west of the Japan Trench, on the trench inner
slope. The site lies on a prominent midslope structural
terrace that is about 5 km wide and extends parallel with
the trench more than 50 km without structural offset. In
seismic reflection records the site is underlain by nearly
flat-lying reflectors that are only slightly deformed,
whereas the outer edge of the midslope terrace marks
the edge of an apparently much more deformed and
seismically diffractive area that extends down to the
trench floor.

Three holes were drilled at Sites 440 (Holes 440,
440A, and 440B) (Figures 1 and 2). Except in their inter-
vals of overlap, the holes were cored continuously, and
together the samples from them provide a relatively con-
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Figure 1. Location map showing position of sites drilled on Legs 56 and 57 and of
JNOC multichannel seismic reflection profiles. Diagrammatic cross section of
continental margin shown below (based largely on Ishiwada and Ogawa, 1976).

tinuous record of the stratigraphy and structural de-
formation of strata from the sea floor to the base of the
lowest core in Hole 440B, which was taken from a sub-
bottom depth of 808 meters.

The rocks have been divided into three units on the
basis of their lithology (see Figure 3; Sites 435/440 Sum-
mary Chart [back pocket]; and Table 1). Unit 1 (0-38 m
sub-bottom) consists of graded beds of silt, sand,and
gravel with interbeds of clayey diatom ooze. Unit 2 (38-
380 m) consists of claystone and diatomaceous clay-
stone containing several zones of randomly dispersed
pebbles. Unit 3 (380-808 m) consists of highly fractured
claystone and diatomaceous claystone containing some
folded beds deformed during mass movement.

Lithostratigraphic Unit 1 (Cores 440-1-440-5-2, 0-38 m
sub-bottom, Holocene to upper Pleistocene)

The top 15 meters of Unit 1 consist of interbedded
poorly sorted greenish-black to olive-gray (5G 2/1-5Y

4/2, wet) clayey sand and gravel, and firm dusky-
yellow-green to olive-gray (SGY 5/2-5Y 3/2) diatoma-
ceous clay and sandy diatom ooze. The remainder of the
unit consists of grayish-olive (10Y 4/2) diatomaceous
silty and sandy clay. Both parts contain graded beds. In
the sand and gravel, these beds consist of matrix-
supported units up to 80 cm thick, in which the largest
clasts are 5 cm in diameter. In the sandy diatomaceous
clay and ooze, the graded units are sand and silt beds
about 2 cm thick that are spaced about 1 meter apart on
the average. These show characteristics which are
typical of turbidity current deposits.

The pebbles consist of subrounded to well-rounded
clasts of light-colored plutonic rocks, andesite or dacite
porphyry, mafic porphyry, altered metamorphic rocks,
reddish-brown chert, pumice and concretionary clay-
stone containing diatoms of earliest Pleistocene age.
The diatoms in the claystone clasts are of the same time
interval, represented at Site 438 (and Site 435) by a
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hiatus. The claystone clasts probably were derived from
farther upslope and redeposited here in deeper water.
Successively deeper seismic reflectors appear to crop out
at the slope above Site 440 (Figure 10, Geophysics);
slumping and/or erosion has probably occurred on this
slope.

Within the finer-grained beds of Unit 1, clay minerals
average about 30 per cent, diatoms 21 per cent, quartz
plus feldspar 20 per cent, sponge spicules 8 per cent,
volcanic glass 6 per cent, heavy minerals 2 per cent,
glauconite 2 per cent, and authigenic pyrite 0.5 per cent
(Site Summary Chart, back pocket). Beginning in Core
4 at about 25 meters and extending into Unit 2 to a
depth of 161 meters, the deposits are stained black by an
ephemeral mineral, possibly the iron sulfide mackinaw-
ite. After a few hours of exposure to air, the black stain
disappears.
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Lithostratigraphic Unit 2 (Cores 440-5-2-8, 38-73 m
sub-bottom, upper Pleistocene; Cores 440A-1-7, 82-
139.5 m sub-bottom, upper to lower Pleistocene; Cores
440B-1-26, 139.5-380 m sub-bottom, lower Pleistocene
to upper Pliocene)

Unit 2 is generally dark olive gray to olive gray (5Y
3/2-4/2). The upper half of the unit consists of
diatomaceous clay and claystone, the lower half clay-
stone. Its age is early Pleistocene and late Pliocene. At a
sub-bottom depth of 168 meters, the cores could no
longer be split with a wire, and material below that
depth, cut with a power saw, by convention is con-
sidered to have been lithified into rock.

Randomly dispersed rounded pebbles, probably ice-
rafted dropstones, occur at three intervals within Unit 2:
at 91 to 96 meters, at 202 to 211 meters, and at 275 to
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Figure 3. General lithology, lithologic units, core recovery, ash layer frequency, and physical properties from

geophysical logs for Site 440.

TABLE 1
Lithologic Units, Coring Summary, Ages, and Description of Sequence at Site 440

Lithology

Lithologic Core Depth
Hole Unit Numbers (m) Age
440 1 1to$ 0.0-38.0  Holocene-upper
Pleistocene

440 2 5t08 38.0480.0 Lower Pleistocene-
440A 2 l1to7 upper Pliocene
440B 2 1to26
4408 3 27 to 71  380.0-808.0 Lower Pliocene-

upper Miocene

Greenish black to olive gray (5G 2/1-5Y 4/2) clayey sand and gravel,
poorly sorted, from dusky yellow green to olive gray (5GY 5/2-5Y 3/2)
diatomaceous clay, sandy diatom ooze, and grayish olive (10Y 4/2)
diatomaceous silty and sandy clay; some graded bedding in coarser-
grained intervals. Rounded pebbles of various igneous and sedimentary
rocks common. Some thin ash layers,

Mostly dark olive gray to olive gray (5Y 3/2-4/2) diatomaceous clay
and (below 168 m) diatomaceous claystone. Randomly dispersed
rounded pebbles common; burrow mottling increases downhole. Minor
thin ash layers.

Generally olive gray to dark olive gray (5Y 4/2-3/2) interbedded clay-
stone and diatomaceous claystone. Zones of folded beds (due to mass
movement), veins, and microfaults, Thin (1-cm) ash layers common
throughout.

352 meters. The clasts are of rock types similar to those
that are concentrated near the top of Unit 1. The pebble
intervals of Units 1 and 2 correspond roughly with
strata containing cold-water planktic foraminiferal as-
semblages (see Keller, this volume). They may record

past glaciations; if so, several are recorded here, the old-
est in the late Pliocene.

In typical beds of Unit 2, clay minerals average about
60 per cent, quartz plus feldspar 15 per cent, diatoms 10
per cent, volcanic glass 6 per cent, sponge spicules 3 per
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SITE 440

cent, heavy minerals 1 per cent, glauconite 1 per cent,
and pyrite 1 per cent (Site Summary Chart, back pock-
et).

Unit 2 is slightly to intensely mottled, the average
level of mottling being moderate. Bedding disturbances
identifiable as burrows increase toward the base of the
unit. This may in part be due to the method of core-
slicing. Sawing and careful cleaning exhibits structures
much more clearly. Sponge fragments are seen in most
cores.

Lithostratigraphic Unit 3 (Cores 440B-27-440B-71, 380-
808 m sub-bottom, lower Pliocene to upper Miocene)

Unit 3 is generally olive gray to dark olive gray (5Y
4/2-5Y 3/2) and consists of interbedded claystone and
diatomaceous claystone. A distinguishing feature of this
unit is the presence of several zones of folded beds that
may have been caused by mass movement. A typical ex-
ample occurs in Core 43 (541-544 m sub-bottom), which
is characterized by a series of recumbent folds. These
folds are all associated with veins and faults that were
clearly formed after lithification of the rock, suggesting
that more than one episode of deformation may have
occurred along certain zones within the unit. Veins,
fractures, and faults occur nearly throughout Unit 3 to
the bottom of the hole. Most of these features are re-
healed, but many open fractures in cores tend to parallel
the directions of the healed fractures (see Arthur, Car-
son, and von Huene this volume).

In typical beds of Unit 3, clay minerals average 70 per
cent, quartz plus feldspar 12 per cent, diatoms 11 per
cent, volcanic glass 4 per cent, sponge spicules 4 per
cent, heavy minerals 0.5 per cent, glauconite 0.5 per
cent, and pyrite 0.5 per cent (Site Summary Chart, back
pocket).

Mottling is commonly intense in Unit 3, and burrows
occur throughout the unit. Sponge fragments occur in
most cores near the top of the unit; they are somewhat
less common near the base.

Ash and Tuff Layers

Core recovery was sufficiently good at Site 440 that
the number of ash and tuff layers per million years can
be plotted with reasonable accuracy (Figure 4; see also
Cadet and Fujioka, this volume) despite the effects of
bioturbation on disruption of layers and diagenesis
deeper in the hole. The record of volcanogenic deposi-
tion is roughly similar to that which has been noted at
previous drilling sites in this area (see Kennett et al.,
1977). Volcanic activity increased near the end of the
Miocene and continued at a high level through the first
two thirds of the Pliocene. The activity waned during
the last part of the Pliocene and in the early Pleistocene.
Renewed activity apparently characterizes the remain-
der of the Pleistocene.

Ash and tuff layers are rarely more than 1 cm thick at
this site. Most of the ash probably settled through the
water column after having been transported to the area
through the atmosphere. Some graded beds, however,
are intimately mixed with terrigenous material and were
probably transported and redeposited as turbidites.
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Figure 4. Ash layer frequency through time at Leg 57
sites (see Cadet and Fujioka, this volume).

Pumice clasts, which presumably first floated to this
area, became waterlogged, and subsequently sank are
dispersed throughout the section. Their abundance rough-
ly mirrors the frequency of eruptions as recorded by the
ash and tuff layers.

Structural Geology

In addition to the previously discussed synsedimen-
tary small-scale folding that has affected the rocks of
Unit 3, that unit has also been extensively faulted and
fractured (see Arthur et al., this volume). Several dif-
ferent types of displacement have taken place at dif-
ferent times. One of the most characteristic types con-
sists of healed microfaults, along which mottles and thin
beds are offset from 1 mm to a few centimeters. In
places where this type of faulting, along with other



types, has been especially intensive, there is some brec-
ciation of the rock.

Closely associated with the healed microfaults are
black-stained veins. Some of these veins are older than
the microfaults, and the older ones, which are probably
dewatering conduits, are joint-like and lack discernible
displacement. Other black-stained veins contain gouge
and follow fractures that offset the microfaults. Both
types of veins branch, and many of them are sinuous.

A third set of fractures consists of offsets along
which parting occurs. These seem to be the youngest
structures, and they usually result in systematically
broken core fragments. They commonly exhibit faint
slickensides. Normal, reverse, and strike-slip movement
occurs along the microfaults, black veins, and slicken-
sided faults with inclinations ranging from horizontal to
vertical.

The faults and synsedimentary folds tend to be con-
centrated in several thick zones within Unit 3. Core
recovery is poorer within these intervals. Anomalously
high levels of ethane from 250 to 400 meters across the
uppermost zone of fracturing may indicate that the frac-
tures are interconnected (see Whelan, Hydrocarbons,
this volume).

Sedimentation History and Depositonal Environments

The gross lithology and stratigraphic succession at
Site 440 is very similar to that of the other sites along the
Japan Trench margin transect; hemipelagic sediment
predominates. Diatoms compose a volumetrically im-
portant portion of sediment from the upper Pliocene
through the Pleistocene but generally decline in impor-
tance downhole. According to biostratigraphic and
paleomagnetic data, there is a continuous stratigraphic
sequence from late Miocene through Pleistocene (~8
m.y.B.P. to recent; only an uppermost Miocene hiatus
breaks the continuity). There is no evidence for tectonic
repetition of units, and a series of subhorizontal seismic
reflectors underlying the midslope terrace is evident in
the multichannel seismic records.

The sedimentation rate during the late Miocene-Plio-
cene interval at Site 440 is comparable to that at Site 438
on the deep sea terrace (~ 110 m/m.y.); however, dur-
ing the Pleistocene the sedimentation rate at Site 440 ex-
ceeds 230 m/m.y. which is much greater than that at any
other site along the transect. In fact, upper Plio-
cene-lower Pleistocene hiatuses are found at Sites 438,
435, 441, and 434, Possibly the high sedimentation rates
on the midslope terrace during the Pleistocene represent
ponding of sediment behind a growing ridge. However,
coarse turbidite sands occur only in the upper 38 meters
of the section at Site 440. Redeposition of sediment
from upslope is suggested by claystone clasts in some
upper Plesitocene intervals bearing diatom floras of the
late Pliocene-early Pleistocene. The presence of a few
synsedimentary slump folds indicates some redeposition
from upslope during the early to late Pliocene.

The tectonically induced fractures, faults, and veins
found below about 370 meters in the section apparently
represent a tectonic jostling of the strata, but, as previ-

SITE 440

ously stated, the intense brecciation has not disrupted
the stratigraphic continuity of the sequence.

BIOSTRATIGRAPHY

Introduction

An essentially continuous sequence of Quaternary
through upper Miocene sediment was cored at Site 440
(Holes 440, 440A, and 440B). Microfossil assemblages
provide excellent biostratigraphic control — com-
parable to that at Site 438. Diatoms are the most abun-
dant microfossil group present; radiolarians range from
very common to very rare; foraminifers are common
above the upper Pliocene but rare to absent in the lower
Pliocene and upper Miocene; and nannofossils range
from abundant to rare in Pleistocene, upper Pliocene,
and upper Miocene.

The relationship between the zonal assignments made
for the different microfossil groups observed at Site 440
is shown in Figure 5.

The average sediment accumulation rate curve for
Site 440 is shown in Figure 6. Sediment accumulation is
greater above the 0.9 million year datum (~230
meters/million years) than before that datum (as low as
~100 meters/million years) and may reflect, in part,
compaction of sediments.

No major hiatuses are recognized, although diatom
evidence suggests a brief upper miocene hiatus between
Cores 60, CC and 61, CC of Hole 440B.

Benthic foraminiferal assemblages indicate bathyal
depths (greater than 2000 m) throughout the Pleistocene
to upper Miocene sequence. The sparsity and generally
poor state of preservation of calcareous plankton sug-
gest deposition at or below the CCD, presently at ap-
proximately 3500 meters.

Diatoms

The Denticula seminae Zone (0-0.26 m.y.B.P.) is
present down to Sample 440-5,CC. Reworking of earlier
Pleistocene forms such as Nitzschia fossilis, N. rein-
holdii, Rhizosolenia barboi, R. curvirostris, and Thalas-
siosira nidulus is common in Samples 440-1,CC and
440-2,CC.

The Rhizosolenia curvirostris Zone (0.26-0.9 m.y.
B.P.) occurs from Samples 440-6, CC through 440B-6,
CC. The last occurrence of Nitzschia reinholdii, which
marks the top of Subzone « and the base of Subzone b,
is in Sample 440B-2,CC and has an estimated age of
0.63 m.y.B.P. (Burckle, 1977). The last occurrence of
the silicoflagellate Mesocenica elliptica, which is esti-
mated at 0.79 m.y.B.P. by Burckle (1977), occurs in
Sample 440B-5,CC.

The Actinocyclus oculatus Zone (0.9-~1.4 m.y.B.P.)
corresponds to Samples 440B-7,CC through 440B-7,CC.
Following the criteria of Haq et al. (1977), the Plio-
cene/Pleistocene boundary is approximated by the base
of this zone (Barron, this volume).

The Denticula seminae var. fossilis Zone (~1.7-2.43
m.y.B.P.) occurs from Samples 440B-18,CC through
about 440B-25,CC. The base of this zone is placed at the
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Figure 5. Planktic biostratigraphy and generalized paleobathymetry at Site 440.

last common D. kamtschatica; reworked D. kamtscha-
tica is present throughout the uppermost Pliocene.

The D. seminae var. fossilis-D. kamtschatica Zone
(2.43-~3.0 m.y.B.P.) is present from Samples
440B-25,CC through 440B-33, CC. The last occurrence
of Nitzschia jouseae in Sample 440B-29,CC is assigned
an absolute age of approximately 2.5 m.y.B.P. follow-
ing Burckle’s and Opdyke’s (1977) correlation of this
datum level with the uppermost part of the Gauss
Magnetic Epoch. The last occurrence of Thalassiosira
nativa in Sample 440B-33, CC coresponds to the base of
the zone, and because it correlates well with its last oc-
currence in Hole 438A, it can be used to approximate
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the base of the Denticula seminae var. fossilis-D. kamt-
schatica Zone (Barron, this volume).

The D. kamtschatica Zone occurs from Samples
440B-34,CC through 440B-60,CC (4.4-6.2 m.y.B.P.).
The same three subzones identified in Hole 438A occur
in the proper sequence. The Miocene/Pliocene boun-
dary (~5.1-5.2 m.y.B.P.) is approximated by the last
Rouxia californica (top of Subzone a) in Sample
440B-56,CC. The first Thalassiosira oestrupii in Sample
440B-56,CC lends support to this assignment (Barron,
this volume).

The uppermost Miocene (Messinian event?) hiatus
recognized in Core 42 of Hole 438A seems to be present
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Figure 6. Sedimentation rates for Site 440, uncorrected
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paleomagnetic (PM) data. Paleomagnetic data repre-
sent the top of the Olduvai Event, the Gauss/Gilbert
boundary, and the Gilbert/Epoch 5 boundary (Smet-
zer and Hall, this volume).

also between Samples 440B-60,CC and 440B-61,CC.
The first occurrences of Nitzschia reinholdii and Den-
ticula kamtschatica s.str. are in Sample 440B-60,CC,
and specimens of Denticula cf. kamtschatica below that
level are primitive in morphology.

Assemblages from Samples 440B-61,CC through
440B-71,CC (base of hole) are correlated with Subzone
b of the Denticula hustedtii Zone (Barron, this volume).
The last occurrences of Thalassionema hirosakiensis in
Sample 440B-66-3, 8-11 cm, and of Distephanus
pseudofibula in Sample 440B-70,CC are supportive.

Preservation is good to moderate down to Sample
440B-38,CC; poor to moderate between Samples
440B-39,CC and 440B-60,CC; and poor to the base of
the hole. Diatoms are common to abundant down to
Sample 440B-38,CC, few to common from Samples
440B-39,CC to 440B-63,CC, and generally rare below
that level.

Radiolaria

The expanded upper Miocene to Recent section of
Site 440 contains common to rare radiolarian assem-
blages with good to poor preservation. Preservation as
well as radiolarian abundance decreases with depth as
noted herein:
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Preservation
good — 1 (Section 440-1-1) to 409 (Section 440B-29-3)
meters
good to moderate — 415 (Section 440B-30-1( to 516
(Section 440B-40-5) meters
moderate to poor — 521 (Section 440B-4-1) to 602
(Section 440B-49-5) meters
poor — 606 (Section 440B-50-1) to 814 (Section
440B-71,CC) meters
Abundance
common — 1 (Section 440-1-1) to 333 (Section
440B-21-3) meters
common to few — 336 (Section 440B-21-5) to 521
(Section 440B-41-1) meters
few — 530 (Section 440B-42-1) to 716 (Section
440B-68-1) meters
rare to few — 780 (Section 440B-68-3) to 814 (Section
440B-71,CC) meters
Radiolarian zones recognized from the cores taken at
Site 440 are represented by the following intervals: 440-
1-1 to 440-2-5 (Botryostrobus aquilonaris), 440A-3-1 to
440B-7-3 (Axoprunum angelinum), 440B-20-1 to 440B-
35-1 (Lamprocyrtis heteroporos), 440B-35-3 to 440B-
55-1 (Sphaeropyle langii), 440B-55-3 to 440B-63-1 (Sti-
chocorys peregrina), and 440B-63-3 to 440B-71,CC (Om-
matartus penultimus). The Pleistocene/Pliocene boun-
dary occurs between Sections 440B-19-3 and 440B-20-1,
and the Pliocene/Miocene boundary between Sections
440B-16-5 and 440B-17-1.

Calcareous Nannofossils

The three holes that make up Site 440 represent an
apparently complete late Neogene stratigraphic se-
quence. Nannofossils are moderately to poorly pre-
served and abundances range from very rare to abun-
dant. The generally low species diversities probably
reflect extratropical environmental influences and selec-
tive dissolution. Sporadic occurrences throughout much
of the Pliocene and a portion of the lower Pleistocene
may indicate sedimentation within the calcite compensa-
tion range during these times. Because of these poor to
barren intervals, a continuous zonation based on nan-
nofossils was not possible, and zone and stage boun-
daries sometimes could not be delineated. However,
nannofossil recovery was enhanced by selective sam-
pling of light-colored caicareous mottles occurring occa-
sionally in otherwise barren matrices. Approximately 25
per cent of these mottles, probably because of bioturba-
tion, vyielded adequate, sometimes abundant nan-
nofossil assemblages.

All of Hole 449 (Cores 1-8) and Cores 1-3,CC of
Hole 440A liec above the Pseudoemiliania lacunosa
datum (Emiliania huxleyi Zone). Core 1 of Hole 440
contains common lower to middle Pleistocene nan-
nofloras mixed with those of the late Pleistocene age.
This is attributed to reworking or to mixing due to
slumping. The interval between Core 4,CC in Hole
440A to Core 14,CC in Hole 440B encompasses the
Pseudoemiliania lacunosa zone. The lower boundary of
this zone is not delineated, because the samples between
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Cores 8 and 14 (Hole 440B) are either barren or contain
rare occurrences. The Gephyrocapsid assemblage in
Core 7,CC is characterized by small individuals and
may correspond to the upper portion of Gartner’s
(1977) small Gephyrocapsa Zone. Because of the (rare)
occurrences of that taxa, we estimate that Core 15,CC
(Hole 440B) is within the lower Pleistocene Cyclococ-
colithina macintyrei Zone. Samples between Cores
12,CC and 20-4 are barren or show rare, sporadic occur-
rences. The presence of Gephyrocapsa caribbeanica
down to Core 19,CC suggests a Pleistocene age at least
down to that level.

Cores 20 and 21 are assigned to the uppermost
Pliocene Discoaster brouweri Zone; Cores 22 through
27 are barren or contain very rare, nondiagnostic nan-
nofloras; and Cores 28 to 30 are within the Discoaster
surculus-D. tamalis Zones. The top of the Reticulo-
fenestra pseudoumbilica and Sphenolithus abies have
apparent last occurrences. This may not represent the
true top of the zone, as samples between Cores 35 and
42 were mostly barren. Ceratoliths, which are instru-
mental for lower Pliocene zonations, were too poorly
represented to permit zonal assessments of Cores 47
through 57. This interval is characterized by rare to bar-
ren nannofossil occurrences. It was not possible to de-
termine the Miocene/Pliocene boundary precisely,
although the uppermost Miocene Discoaster quin-
queramus zone top (5.6 m.y.) is well documented in
Core 58-5. D. berggrenii, which characterizes the lower
portion of the zone, is present throughout Cores 63 to
71. Hole 440B terminated near the lower boundary of
the D. quinqueramus zone (about 7.0 m.y.), as in-
dicated by the projected sediment accumulation rates.

No significant hiatuses could be determined from the
biostratigraphic composite of Site 440 holes, and there
were no repeated zones or anomalous thickening as a
result of imbrication.

Foraminifera

Foraminifers at Site 440 are common to few in upper
Pliocene to Pleistocene cores and absent throughout the
lower Pliocene to upper Miocene, with the exception of
rare occurrences in Hole 440B, Cores 54 to 64 and 68.
Holes 440, 440A, and 440B contain very similar plank-
tonic foraminiferal assemblages from the late Pleisto-
cene. Similar to Site 438, the Plio/Pleistocene boundary
falls within a dissolution interval between Cores 17,CC
and 18,CC, Hole 440B. Well preserved late Pliocene
faunas are present in Hole 440B, Cores 19-3 to 23,CC.
Planktonic foraminifers are rare to absent in early Plio-
cene to late Miocene sediments because of dissolution.
Samples 53-3 and 58-3 contain rare upper Miocene
(N.17) forms of Neogloboquadrina continuosa, N.
pachyderma, and Globigerina praebulloides.

Benthic foraminiferal faunas of Site 440 are similar
to those of Site 438 but include a number of deeper-
water species reflecting the deeper-water location of Site
440. Throughout this late Miocene to Pleistocene se-
quence the depositional environment appears to have
been in lower bathyal depths (2000 meters+). A
number of shallow-water species present in these sam-
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ples indicate that downslope transport occurred through-
out this sequence.

GEOCHEMISTRY

Shipboard geochemical studies at Site 440 consisted
of analysis of interstitial water, characterization of
hydrocarbon gases, and evaluation of organic richness
as it relates to hydrocarbon potential. The methods of
extraction and analysis were the same as those used at
Sites 438 and 439.

The holes at Site 440 were drilled on the midslope ter-
race of the trench inner slope of the Japan Trench at a
depth of 4515 meters. The strata range in age from late
Miocene to Holocene and consist of 808 meters, chiefly
claystone and diatomaceous claystone, in which the dia-
tom content averages about 11 per cent. The rock is
fractured and brecciated below about 350 meters. The
rate of deposition in the upper 230 meters (Quaternary)
is 230 m/m.y., and below this level to the bottom it is
100 m/m.y. Such rapid sedimentation at this site would
minimize sea floor oxidation of organic matter and
maximize the availability of the more easily decomposed
fraction of the organic compounds. This labile fraction
is the one most utilized during anaerobic processes.

A strong hydrogen sulfide odor was detected in the
shallowest samples of this site, and a maximum H,S
analysis of 140 parts per million was measured in the gas
from the first cores. In the depth interval from 26 to 160
meters, the deposits are stained black by an iron sulfide
mineral, probably mackinawite, whose color disappears
after exposure to air for several hours. The authigenic-
pyrite content of the core ranges from 0.5 to 1 per cent.

Interstitial Water Analysis

Water samples at this site (Figure 7) do not show the
strong decline in salinity and chloride-ion content that
was measured at Sites 438 and 439 on the Japan Deep
Sea Terrace. Site 440 seems to be too far seaward to
have been influenced by the fresh-water artesian system
inferred to have been associated with the Oyashio an-
cient landmass to which the anomalous previous
analyses were ascribed.

Values of pH are higher at this site, and the alkalinity
is exceptionally high (Figure 8). The alkalinity for the
section as a whole at Site 440 is higher than that of any
other site studied by the Deep Sea Drilling Project. A
value of 91.8 milliequivalents per liter in diatomaceous
claystone at a sub-bottom depth of 89 meters, which is
nearly 100 times the commonly measured values, was
exceeded only by a single previous sample, 92.9 meg/1 at
Site 262 in the Timor Trough (Heirtzler, Veevers, and
others, 1974), and the values there declined more rapid-
ly above and below this record value than they do at Site
440. The very high alkalinity at Site 440 probably results
from unusually favorable conditions for bacterial
sulfate reduction and attendant bicarbonate produc-
tion, as is also attested to by the very high levels of near-
bottom H,S and by the black staining of the strata. The
high sedimentation rate, which guarantees burial pro-
tection of reactive organic constituents, is clearly an im-
portant factor in creating the favorable conditions.
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Figure 8. Relationship between sub-bottom depth, pH, and alkalinity of interstitial water, and methane and methane/

ethane ratio of core gas, Site 440.

Organic Carbon and Hydrocarbon Gas Analysis

Results of organic-geochemical analyses at this site
support the evidence for preservation of organic matter
by rapid sedimentation, because the organic carbon
content of the sediment is relatively high. But, despite
the high organic carbon content, low pyrolysis—fluores-
cence values were obtained, and the intercept of the plot
(Figure 9) indicates that about 0.5 per cent of the car-
bonaceous matter is free of hydrocarbons. Based on
0.28 to 1.17 per cent organic carbon and 0.2 to 13 per
cent pyrolysis-fluorescence, the sediment at this site
would be considered low in hydrocarbon richness with
respect to oil generation. Moreover, extrapolation from
the temperature log measurement of 9°C at 498 meters,
26 hours after circulation of the drilling fluid ceased,
suggests that the equilibrium temperature at that depth
is about 9°C. Combined with a sea floor temperature of
1°C, this gives a gradient of 1.6°C per 100 meters and a
temperature of 14°C at 808 meters, indicating that the

cores at this site have not been exposed to temperatures
required for petroleum generation.

At about 20 meters depth the methane content
reaches 77 per cent, and it is relatively constant through
the remaining cores below. As indicated by changes in
the methane/ethane ratio (Figure 8), the ethane content
first increases with depth, as is normal (Claypool and
others, 1976), but then decreases below a depth of about
350 meters. This is approximately the depth at which
faults and fractures become common in the cores and
also the depth at which a 1°C step occurs in the high-
resolution temperature log. We believe that the older ac-
cumulations of diagenetic gas in this zone have partly
escaped along fractures and that subsequently produced
biogenic methane has not been subjected to diagenetic
processes long enough to restore the more usual amounts
of ethane.

A characteristic feature of this site is an unusually
high content of propane, butane, and pentane, especial-
ly in the depth range of 20 to 140 meters (Sato and
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Figure 9. Relationship between organic-carbon content
and pyrolysis-fluorescence of core samples from Site
440.

Whelan, this volume). Maximum volumetric values for
these gases in the methane are measured at 94 meters,
where propane, butane, and pentane, respectively, are
3.89, 4.56, and 1.68 parts per million. It is especially
noteworthy that the isobutane/normal butane and iso-
pentane/normal pentane ratios are high and that
neopentane was not detected at these levels. This sug-
gests that gas may have migrated into this zone from
below or from another structural block, a possibility
that is also suggested by the fact that the ethane gradient
in the upper part of the hole is higher than that of Site
438, which has a higher geothermal gradient. Neopen-
tane does first appear at a depth of 225 meters. The neo-
pentane is not believed to be related to thermochemical
processes of petroleum generation but to originate
through normal diagenetic reactions.

PHYSICAL PROPERTIES

As is evident from the seismic reflection records, the
sediments sampled at Site 440, predominantly diatoma-
ceous claystones and claystones, have accumulated con-
tinuously with a nearly horizontal attitude. The struc-
tural configuration and uniform sedimentation rates
suggest orderly accumulation and burial of these depos-
its until at least the Pleistocene. The faulting, veining,
and brecciation observed in the lower half of the col-
umn, however, imply that a regional tectonic stress may
have been superimposed on normal compaction and
consolidation (Arthur, Carson, and von Huene, this vol-
ume). Previous studies (Lee, et al., 1973; Bouma and
Moore, 1975; Carson, 1977) suggest that such a tectonic
overprint may be reflected in the physical properties of
the sediments.

Wet bulk density, porosity, water content, shear
strength, thermal conductivity, and sonic velocity were
measured on sediments recovered at Site 440, Hole 440B

236

was logged for sonic velocity and formation (bulk) den-
sity. The data are plotted on Site Summary Chart 435/
440 (back pocket) and discussed more fully in Carson and
Bruns (this volume).

Sonic Velocity

Velocities range from about 1.5 km/s at the surface
to 2.0 km/s at 800 meters. Near-surface (< 250 meters)
sonic velocities are approximately the same (~1.60
km/s) as those at Site 438 (although control is very poor
above 180 meters owing to signal attenuation in gas-rich
sediment). At depths greater than 250 meters, however
(and particularly below 400 meters), velocities are sig-
nificantly higher at Site 440 than at Site 438.

Both the in situ sonic log and the laboratory deter-
minations indicate gradually increasing velocities from
the surface to a depth of 390 to 400 meters (Lithologic
Units 1 and 2). At this point there is a marked increase
in velocity from 1.65 km/s to 1.78 km/s. Below 400
meters (Lithologic Unit 3) velocities decrease slightly to
minimum values ( ~ 1.75 km/s, in situ; 1.53-1.70 km/s,
laboratory) at 485 meters and then increase regularly to
the base of the hole.

The 390- to 400-meter depth marks the top of the
brecciated zone at Site 440 as well as a section (~ 380-
420 m) of apparent sediment influx by mass movement
(possibly as slump deposits). The velocity increase at
400 meters may reflect either a local lithologic (textural?)
variation associated with the slump unit or a general
change in fabric related to brecciation, or both. The fact
that relatively high velocities (>1.70 km/s) as well as
brecciation persist to the base of the hole, however, im-
plies a general change in the consolidation state below
400 meters. It may be that this depth marks a front of
consolidation or induration above which stress is ac-
commodated by plastic deformation and below by brit-
tle fracture.

Bulk Density, Water Content, and Porosity

The bulk density profile consists of three distinct sec-
tions: 0 to 410 meters; 410 to 620 meters; and 620 meters
to the bottom of the hole. The uppermost section (en-
compassing Lithologic Units 1 and 2) is characterized by
densities which range from ~ 1.55 Mg/m? (surface) to
~1.70 Mg/m? (410 m), with a high degree of small-
scale variability. There is a density high, defined by a
lack of low values, rather than exceptionally high den-
sities (~1.75 Mg/m?; 90-140 m, laboratory determina-
tions, Hole 440A; 113-140 m, in situ, Hele 440B) within
this section, which reflects the occurrence of a silty, dia-
tomaceous clay unit. Thinner intervals of higher density
within this section correlate primarily with carbonate ce-
mentation (e.g., 220-227 m; 257-265 m). Between 260
meters and 400 meters, the in situ log defines a regular
decrease in bulk density (from 1.7 Mg/m? to 1.58
Mg/m3, which is not recorded in laboratory — GRAPE
and gravimetric — determinations. The cause of this
discrepancy is unknown, although it may indicate the
presence of fracturing on a scale (>1 m?) which affects
the log but is too large to be resolved by the laboratory
methods.



The second section, 410 to 620 meters (upper
Lithologic Unit 3), encompasses the upper half of the
observed brecciated zone. The density within this sec-
tion is nearly uniform from top to bottom and averages
1.55 Mg/m?. It forms a low-density zone beneath the
upper section. Both the in situ log and laboratory deter-
minations show a low degree of variability.

Below 620 meters (lower Lithologic Unit 3), the den-
sity increases sharply and is apparently lithologically as
well as depth-controlled. Two density maxima (648 m,
1.80 Mg/m?, and 704 m, 1.75 Mg/m?) reflect more
vitric and/or calcareous deposits. The upper maximum
coincides with a slump deposit. The lower maximum
may indicate partial carbonate cementation.

Unlike Sites 438 and 439, Site 440 shows no consis-
tent relationship between density and sonic velocity sec-
tions. In particular, the section above 390 meters con-
tains density maxima which are not reflected in the
velocity profile (see, for example, the section from 113
m to 138 m). The borehole diameter, lithology, and the
bulk density do not appear to contribute to the sonic
maxima. Furthermore, the density minimum from 410
meters to 620 meters, in the zone of brittle fracture, is
characterized by constant but relatively high (~1.77
km/s) velocity. It is inferred that the extensive fractur-
ing in this zone contributes to these divergent proper-
ties.

The sediment porosity at Site 440 shows a profile
which mirrors that defined by bulk density. In the upper
400 meters (Lithologic Units 1 and 2) porosities decrease
fairly regularly, from ~ 67 per cent at the surface to
~ 63 per cent at the top of the brecciated zone. From
400 meters to 590 meters the porosity remains relatively
constant at about 60 per cent, suggesting that fractures
and veins maintain a constant (apparent) porosity
whereas true intergranular porosity, within breccia
clasts, may continue to decrease with depth (under in-
creasing load). Below 590 meters, porosities again de-
cline with increasing depth to about 54 per cent at the
bottom of the hole. This zone, like the overlying sec-
tion, is brecciated. The porosity and density data, how-
ever, suggest that either the fractures are progressively
annealed with increasing depth in this lowermost section
or lithologic variations exert a dominant control on void
volume reduction.

Water content decreases from the surface (~47 per
cent) to the bottom of the site (~30 per cent) in a
fashion analogous to the decrease in porosity.

Shear Strength

The shear strength of the sediment cored at Site 440
increases rapidly and nonlinearly with depth, from
average surface values of ~ 15 kPa to 50 kPa at 130
meters. An enveloping curve (which covers all values) is
defined by a surface value of ~ 24 kPa and increases to
44 kPa at 50 meters and to >85 kPa at 100 meters.
These latter values are considerably greater than those
given for typical hemipelagic-terrigenous sediments by
Bouma and Moore (1975). It is unclear at this time
whether the shear strengths at Site 440 are anomalously
high and reflect tectonic loading of the near-surface
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sediments or are normal and simply expand the envelop-
ing curve defined by Bouma and Moore (1975) for dia-
tomaceous clays.

GEOPHYSICS
Seismic Reflection

Site 440 was positioned along JNOC multichannel
record section 2, between Sites 434 and 435 on the
trench slope (Figure 1) drilled previously during Leg 56.
Site 440 was selected for drilling to define the landward
edge of the accretionary prism. This boundary had been
presumed to occur at the midslope terrace by Honza and
others (1977). At Site 435, on the upper inner slope of
the Japan Trench, the cores were interpreted as slumped
terrigenous sediment. The cores from Site 434, on the
lower trench inner slope, were interpreted during Leg 56
as an imbricated section, repeated along at least two
faults. This interpretation strengthened the argument of
Honza and others (1977), because the boundary was in-
ferred to lie between these sites. The midslope terrace is
the most persistent topographic feature of the slope and
it might therefore correspond to the continental/oceanic
boundary.

Drilling at most sites, particularly at Site 434 (see
Langseth et al., this volume) had terminated because of
hole-caving and stuck pipe. The highly fractured clay-
stone encountered below 300 meters was generally diffi-
cult to hold open. Because reflections at the midslope
terrace appeared to be less faulted than at other places
along the trench inner slope, this site looked attractive.

The relatively flat topography of the midslope terrace
is a seismic window in which the reflected seismic signal
is not scattered or defracted by surface roughness on the
sea floor (Figure 10). Therefore the subsurface reflec-
tions in this area are stronger than elsewhere along the
trench inner slope. The terrace is bounded on either side
by pronounced zones of defractions in the seismic
record which obscure the structural relations of the ter-
race to the upper and to the lower slopes.

The Challenger single-channel record shows possible
ponding of the sediment on the midslope terrace to 0.15
sec (110 m) at Site 440. Below this level no structural in-
dication of ponding is recorded. Upslope from the
pond, a short sequence of landward dipping reflections
was recorded on the single channel record which are ob-
scured in the multichannel record.

The midslope terrace reflections are of low amplitude
and have a fragile continuity. This is particularly true of
the reflections above 350 meters. Nevertheless, they out-
line a sequence of subparallel horizons that dip slightly
landward. The faint reflective character is consistent
with the uniform lithology of the section recovered here,
and the upper 350 meters may correspond to the less
lithified part of the section. The base of the sequence is
a diffracted reflection of lower frequency and higher
amplitude than the overlying sequence. The basal reflec-
tion may continue west — it is implied to be continuous
in Figure 10 — but its continuity is somewhat uncertain.
Parts of this reflection may originate from beds to the
side of the plane of the section.
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Figure 10. Section of JNOC-2 multichannel seismic reflection record showing midslope terrace and reflective

sequence penetrated at Site 440.

According to a projection of the velocity gradient de-
termined by downhole logging, the estimated depth of
the reflective section is about 1600 meters. The esti-
mated age of the base, assuming no hiatus, is 16 m.y. if
the rate of sedimentation in the late Miocene is pro-
jected to this depth.

The interpretation (Figure 11) of how the reflective se-
quence in the midslope seismic window relates to other
parts of the continental slope is not clearly indicated in
the seismic records. Because the midslope terrace is part
of a convergent margin, compressional structures would
be expected. Most faults within the midslope terrace re-
flective sequence are steep seaward-dipping apparent re-
verse faults that have about 10 to 30 meters of vertical
displacement. Using the same criterion, there are also
some apparent steep normal faults. But the landward-
dipping thrust faults indicated in this position in many
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convergent margin models are absent. A tectonic mech-
anism, which is not clear from the seismic data, is
needed to bring the section found at Site 435 more than
1000 meters down to the elevation of Site 440. Because
folding appears unlikely, faults or large slumps, in-
cluding the rotation of bedding attitude, are inferred in
the areas obscured by diffractions.

Logging

Except for the laterolog, Site 440 was logged with the
same set of tools used at previous sites. Conditions were
less than desirable because the large swells that caused
the ship to heave superimposed this motion in turn as an
oscillating motion during the logging run. The ship had
held position through a storm with gale winds, and both
the logging and the retrieval of the drill stem had to be
accomplished in the brief period prior to another rapid-
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Figure 11. Interpretive depth-section of JNOC-2 multichannel seismic reflection profile normal to trench inner slope.
Vertical exaggeration 2:1. Double lines show reflection from oceanic crust.

ly approaching storm. During logging the ship lay in the
troughs, because it had to head into a current stronger
than either the wind or the sea. This precarious situation
did not allow sufficient time for full logging.
Temperature. The high resolution temperature (HRT)
tool was run last, 24% hours after circulation of mud in
the hole. Table 2 gives measurements of the three maxi-
mum reading thermometers included in logging runs,
and it shows that the bottom hole temperatures were less
than those of surface sea water. Unfortunately the hole
had bridged just before the HRT run, so that only the
upper 500 meters were open. Readings were taken on
the way down, and jumps in the trace suggest that
because of hole deviation the tool was probably riding
against the side of the hole in the lower area. However,
we cannot explain a sudden rise in temperature at 383

TABLE 2
HRT Temperature Data, Hole 440B

Total
Depth below  Sub-bottom Time since
Rig Floor Depth Temperature  Mud Circulation
Run (m) (m) (F%) (hr.)
1 1st BHC 5280 763 < 60(15.5C) 6%
2  FDC-CNP 5275 758 < 60 L1%
3 2nd BHC 5250 733 <60 17%
4 HRT 5015 498 <60 24%

meters. Two stationary readings, five minutes apart,
were made at the bottom.

The uncorrected temperature gradient, about 1°C/100
meters, is one-third of the previously run gradients, and
the bottom hole temperature is at least 8°C less than the
reading at an equivalent depth in Hole 439. The low tem-
perature gradient confirms the low heat flow reported at
accreting margins from sea floor heat probe measure-
ments.

Gamma Ray Log. Two runs were made with the
gamma-ray tool. Comparison of the two traces shows
many small differences which may reflect the effects of
motion from the heave. Features with wavelengths
greater than about 10 meters are reproducible. Areas
washed out show increased gamma-ray values.

Caliper. This tool showed that hole conditions were
good. Local ‘““washouts” correspond well to lithologic
boundaries.

Formation Density Log (FDC-CNP). The trace has
much character; however, some of it may be caused by
motion from heave. Because the low values above 325
meters may be incorrect, the high values should be
favored. The heave frequency is very clearly superim-
posed on the trace in some places.

Sonic Log (BHC). This log is particularly noisy from
250 meters to 325 meters. The general velocity gradient
is comparable to the log from Site 439 except that the
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velocity increases below 400 meters to values 100 to 140
m/s greater.

Taken together, the logs show changes corresponding
to lithologic changes, noted visually, particularly with
regard to the zone of mass movement. Velocity and den-
sity jumps corresponding to folded areas are the most
obvious large features of the log traces. Washouts show
the locations of contacts and provide an explanation for
their absence in the cores. In a gross sense the logs show
a distinct upper section to 400 meters, a uniform section
from 400 meters to 600 meters, and a lower section to
the total depth (see Physical Properties). Numerous
smaller features in lithology that were not observed
visually because of lack of core recovery may never-
theless be reflected in the logs.

SUMMARY AND CONCLUSIONS

Summary

Site 440 is on the midslope terrace of the Japan
Trench inner slope, a persistent tectonic structure that
extends parallel with the trench for 360 km with some
intermittent short breaks. In the area of Site 440, it is
about 5 km wide in water 4500 meters deep. The terrace
is the most notable topographic feature of the trench in-
ner slope, as is typical of many other trench slopes. For
that reason, it was selected for sampling by the JOIDES
Active Margins Panel and the Japan [IPOD Committee.

During the Japan Trench transect, the first two sites
of Leg 56 were on the lower and upper trench inner
slope. From the shipboard study of samples during that
leg, the lower-slope site was inferred to be on either a
thrust-faulted or a slumped terrigenous slope deposit
and the upper-slope site on a large block of downslope
terrigenous sediment. Thus the imbricate wedge and the
apron of downslope terrigenous sediment must have a
common boundary between the sites, and this boundary
may be the midslope terrace. In addition, because the
failure of holes due to caving of fractured rock had oc-
casionally stopped drilling during both Legs 56 and 57,
the absence on seismic records of large folds or faults
below the terrace increased the attractiveness of the
deep drilling originally planned there.

The predrilling site survey and positioning of the
beacon at Site 440 were made during a storm. Intermit-
tent stormy weather persisted during much of the 10
days on site, twice causing abandonment of holes.
Because yet another storm was approaching and be-
cause we felt that many of the original objectives at Site
440 had been accomplished, it was abandoned at 814
meters, or at about 60 per cent of the targeted penetra-
tion, despite a good hole and bit. Logging and retrieval
of the drill string were accomplished in a short break
between storms. Logging was possible only because of
the skill and persistent efforts of the Global Marine
crew and the Cruise Operations Manager in holding the
ship’s position through the last storm.

The relatively flat sea floor of the midslope terrace _

affords a seismic window that reveals a 1.6-s sequence
of straight reflections dipping gently landward above a
defracting acoustic basement. This section ends on
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either side in overlapping defractions that obscure in-
dications of the structural relation between the midslope
terrace section and the strata upslope and downslope.
The uniform sequence of reflections are of low amplitude
and fragile continuity, particularly above a 350-meter
depth, consistent with the uniform lithology cored and
the results of the downhole logging. A single-channel rec-
ord made during the predrilling site survey indicates
ponded sediment in the upper 110 meters of the section
near the drill site. Projection of velocities below the bot-
tom of the downhole acoustic log indicates a stratified
section at least 1600 meters thick.

Downhole logging was carried out under the adverse
condition of strong ship’s heave, but despite degrada-
tion from the heave, the logs record a much greater
variability in density and velocity than is apparent in
visual observation of the lithology. The velocity gra-
dient at Site 440 is the same as at 438 and 439 in the up-
per 400 meters but is 100 to 140 m/s more at greater
depth. This may be caused partly by a sparser diatom
content and greater compaction. Probably the velocity
increase and peculiar intervals of corresponding density
decrease have a diagenetic or tectonic origin that may
involve overpressuring of interstitial fluids. The caliper
log showed pronounced washouts at lithologic contacts
that were not recovered. The gamma-ray trace reflected
the uniformity of the sediment composition. A signifi-
cant result came from the temperature log, which in-
dicates bottom hole temperatures 8°C below those at
equivalent depths of the outer two sites and a gradient
of only 1°C/100 meters.

Physical properties measurements in conjunction with
downhole logs indicate a normal increase of density,
porosity, and water content to 400 meters; a constancy
of these properties for the next 200 meters; and then an
increase below 600 meters. This is thought to be related
to the microfracturing that begins at about 400 meters
and continues to the total depth. Apparently the section
dewaters normally above that depth and then develops
water-filled fractures that may not dewater until 600 me-
ters, where they are gradually forced closed by the litho-
static pressure.

Biostratigraphic study gave much the same zonation
as at Sites 438 and 439, documenting a continuous se-
quence of Quaternary through upper Miocene sediment
to rocks with an age somewhere between 6 and 7 m.y. at
the deepest penetration. Diatoms are again the most
abundant microfossil group; radiolarians range from
common to rare; foraminifers are common above the
upper Pliocene; and nannofossils are more abundant
than at the other sites. Sediment accumulation occurred
at a very constant rate in the Pliocene and is comparable
to Sites 438, 439, and 435 without a correction for water
content. The Pleistocene section, however is 200 to 250
meters thicker than at any other site in the Japan Trench
transect. This is probably because of ponding of sedi-
ment on the terrace. Displaced shelf foraminiferal
assemblages in the upper 70 meters are consistent with
the ponded structure noted in seismic records and sug-
gest that partial closure first developed here in the upper
Pleistocene.



Foraminiferal assemblages indicate bathyal depth
and deposition below the local CCD. They also reflect
the same climatic changes observed at other North
Pacific sites. The cyclic recurrence of the diatom Den-
ticula seminae fossilis in the Pliocene might also reflect
climatic cycles.

The lithologies cored at Site 440 are similar to those
at most of the other sites on the Japan Trench transect.
Below thin graded beds interspersed with clayey diatom
ooze is claystone and diatomaceous claystone which in
its lower part is marked by intervals folded during local
mass movement. The uppermost unit, 38 meters thick
has poorly sorted graded beds of clay, sand, and gravel
between layers of diatomaceous clay and ooze. Ice-
rafted dropstones are common. The second unit (38-
380 m) is composed in the upper half of diatomaceous
claystone and in the lower half of claystone. Mottling is
slight to intense; lithification begins at 168 meters and
increases downward. The third unit (380-808 m) is also
diatomaceous claystone and claystone, but it is distin-
guished by several zones with syndepositional folds that
probably resulted from local mass movement. Mottling
is commonly intense.

The zones of mass movement can be matched to
jumps in the downhole log traces, which can in turn be
matched to reflections. The downhole logs indicate that
mass movement occurred in zones 5 to 10 meters thick.
The amplitudes of reflections change laterally, consis-
tent with the interpretation that the mass movement is a
local intraformational feature.

Ash and tuff layers afford a record of volecanism
much like that at Site 438. Volcanic ash begins to in-
crease in the late Miocene and remains high during the
first two-thirds of the Pliocene. After a waning period,
the ash layers again become numerous in the late
Pleistocene.

A primary objective at Site 440 was to examine struc-
tural geology in the seaward portion of an accreting
margin. The general impression obtained from ex-
amination of the sediment is that this sequence has been
stressed more than the section at Site 438, which is on
the deep sea terrace 50 km farther landward. From ship-
board observations, the first major change in the cored
section is the appearance of brittle deformation in the
form of fractures or joints at a sub-bottom depth of 386
meters (Core 27). Below this point, many healed micro-
fractures, joints, and veins are observed; microfaulting
is common, and fault planes of all inclinations have
both normal and reversed senses of displacement. A
large part of the section below 400 meters exhibits tec-
tonic brecciation. This brecciation occurred in place
after some degree of lithification of the original sedi-
ment. Rehealing occurred after small relative displace-
ments between the pieces of the breccia. The brecciated
appearance seems due to the rather random, anastomos-
ing, and branching nature of veins and fractures. How-
ever, not all fracturing is interpreted to have resulted
solely from tectonic stress. Some of it could have been
induced along anastomosing veins which originally
acted as dewatering conduits; these could then have prop-
agated preferentially in a direction favorable to the
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ambient stress field and become planes of strain release
that evolved into a series of closely spaced joints and
microfaults. In turn, some dewatering must have con-
tinued along existing joints and fractures. The orienta-
tion of fractures seems generally random, and although
a preferential steep trend would be expected, this cannot
be established from the core without additional infor-
mation on core orientation. The overall impression is
that at the scale of a DSDP core, the section was sub-
jected to mild stress fields of various orientations or to
tectonic jostling without a prolonged single strong
orientation of any one stress field. Possibly this is one of
an initial stage of tectonic consolidation at a converging
margin. However, the consolidation is much less intense
and systematic than one might expect, just 28 km from
the trench axis.

Conclusions

The stratified sequence beneath the midslope terrace
at Site 440 consists of a nonfolded upper continental
slope block rather than of material accreted at the
leading edge of the continental plate. The sediment sec-
tion is uniform hemipelagic mudstone containing few
turbidites except in the upper Pleistocene. The basic
sediment composition is similar to that at Sites 435, 438,
and 439 farther upslope. A uniform hemipelagic lith-
ology is defined well by cores, by downhole logs, and by
seismic reflection records; its character is consistent
with the very uniform rate of sedimentation from the
late Miocene through the early Pleistocene. The block is
more than a superficial slump, because it is at least 1600
meters thick, and if the rate of sedimentation is assumed
to have continued without hiatus from an earlier period
through the late Miocene, as it did at Sites 438 and 439,
the estimated age of the sediment at the acoustic base-
ment is early Miocene. Thus it can be inferred that the
small sediment wedge seaward of the midslope terrace
represents all the accretion that has occurred here since
the late Neogene.

The only breaks in continuous hemipelagic deposi-
tion are three or more periods of local slumping in the
Miocene and Pliocene. In the late Pleistocene, ponding
of turbidites, consistent with the present topography of
the midslope terrace, is recorded by the litho- and
biostratigraphic histories. The sampled section has been
at bathyal depths (greater than 2000 m) and near or
below the CCD since at least the late Miocene. No tec-
tonic event that would change sediment source or
dispersal paths is obvious from the history recorded
here. However, a stress environment of unknown age
has tectonically brecciated the section at depths where
the rock deforms brittlely. Although microfracturing
was observed at other sites on the transect, it was not as
intense and pervasive at the relatively shallow depths at
which microbrecciation was observed here except at
Sites 434 and 441. Fault and joint planes generally have
arandom orientation, and systematic study would be re-
quired to see if there was a dominant or preferred stress
direction.

The tectonic history during which a continental slope
block has remained coherent so far down the trench in-
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ner slope of a convergent margin is not fully apparent
from the seismic records or the drill cores. Multichannel
seismic records show that the deep sea terrace ends at a
broad arch. The seaward flank of this arch is the trench
upper slope above the midslope terrace. The uniformly
thick section on the deep sea terrace continues over the
arch, begins to descend the slope, and then is cut into
four major segments. Between each segment is a zone of
defractions that might mark a fault zone. Two faults
have sea floor expression, indicating continuing activi-
ty. Within blocks, most of the clear reflections have
been tilted landward from their original seaward dip.
This pattern is suggestive of large back-rotated slump
blocks, which seem very anomalous on a trench slope,
or of steep imbricate faults. The slump interpretation
rather than accreted sediment and brecciation rather
than imbricate slices and isoclinal folding are consistent
with the occurrence of continental slope deposits far
down the trench wall. This seems the simplest explana-
tion of the present data, although it is not the usual one
in convergent margin models. It appears that the intense
convergent stress at this particular margin is com-
municated for only a short distance from the trench in
the upper plate.
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1z (52312(8( (£ (5| E |umotoeyZEin LZ[23]28| |E| |G| & |vmotoovElines
ws = 3 =
ToloNlzizlslg) (%] * = S HHE R =
= = |8|Z|3]a i = = |2[Z|3]5F i
- Py N2 sinesks i 4 = Cuntings and
3 A et Nostic sravieh ollee :f:mfl’,:_“d"‘”“m’ dawn hole tlumping Mastly dark olive geay (S 3¢2), firm,
0.5 In 0¥ 472 onze (andy, sitty, clayey); one ah Layer (~5 diatomaceous sifty chay with black (N1} layers
+ o thiek ] gravish black (N2 streaks, motthes, Bark cRak g 1143 em thick) and {1-3 mm] black spots,
1 - and layers common as noted. Dark color fades 1 By 32} h:‘ probably unstable iron wifices, Color Tades with
-1 0¥ 472 with time: probably cue 1o unstable iron tima, One 1.5 em light gray sily ash layar noted,
. hom ut sulfides which rapidly oxidize on contact with fesinipazpeens
1.0 Wity dlatamaceous air. Cobor of claystone darkens down core to silty cigy with TOTAL C — ORGANIC € — CARBONATE (%]
B day olive gray (5Y 3/2) dark grayish olive green Black (N1) layers 2,100em 0.9, 0.7, 1}
1 (8GY 2/2) and dark olive gray (5Y 3/1), ;-! o 4, 15em 10.9,0.7, 1)
- lack
o3 & CARBONATE BOME
. TOTAL € — ORGANIC C — CARBONATE (%) ¥ BV 37 i bafoes NT S
b 2,27 em (0.9, 0.8, 0) 3 silty ash = 1.5 cm thick
7 4,81 cm (1.8, 1.5, 2} E B v * SMEAR SLIDE SUMMARY
. CARBONATE BOMB 7 | iz = 53z
2 4, 144146 cm = 57% 3 Ll - ) g E . 1;. sg
R SMEAR SLIDE SUMMARY E E : I i E g g5 s
B 10Y 43 b E EEEE
h & B v § 5 33%3%3%
B dlatomaceous. SE s 2 w b 11
: clay 5= § — 88 85 z 3 | 1148 226 303 484 586
] §55 E:!r ig 1l “hA Sanct 8 IR T
1 ;153 E_i-u % = -+ | Silt 00 6 1! Mo
3 §;§:-§§ ; BT B § T | Ciny @ W M oMo
2 =5 k = 4 Q 13 6 16 16 &
] | e G25%§3 3i 5% oy 4 I Feldigas 3 &' '8 @8 3
3| Eon o 125 2928 573 3136 B39 o < 3 - | Heayy minerals 2 5 2 2
Sarad o2 @ o2 w0 b o | 8 Clay minera's 48 4 m oW @
w -~ ollve gray (5Y 372 St &5 27 20 F] & < —+ Voleanieglam & ™ 8 8 2
E = - colearsous distomeceous Clay 0 30 50 58 62 =2 e 21 Pyrite - 2 1 1 -
=] £ clay Ouartz % 20 W 13 17 1= v Distoms ® TR 1717 19
2 E Feldspar 6 8 B 4 7 ’ — v Radiolarlans - 3 3 TR
7] “,§,E Mica = = = TR = Spongespicules 2 - 2 2
iy u E E 1 Hewry minerals 1 1 2 2 2 13 | Carbumpec. 4 - 6 & 4
a g 5 -1 dark greyioh live Clay minerals 36 20 % 3 38 -+ - 11
3 " = o=
= 3lg 11 arean (SGY 272} Volcanc gl 4 4 g B 9 & T4 ] NOTE:
= < = silty distomaceous Glmeconite 2 2 ? 1 TR = oo 1 ¢- i
5 y 4 . clay with somewhat Foreninifers - TR 1 TR ™ -E 4 B v wonge
i Tl lighter streaks Dratorns n = 3 2 8 -1 ' 04
N mnel motties Radialarians - TR ™M 1 - -1 1
il Sy Spange wscules B 5 4 B N J
= Palagarite 1 - - 2 - ]
T+l Cwbourepec, 6 6 5 10 5 § Y
o= -
+- ‘g i
EVy 1
=~ Maostly daek clive gray 1o very dark gray é |
4= 16Y 3/72:3/1) distomaceous ity clay - v
—— with some olive gray (5Y 52472}
5 1 layere | s | Block NV layer
= Y
3=F ¥
o e, v
g oy 5¥ 52 1
N o
1.1 5Y 2.6/1 41
4 =~ back st base to bottom of core with
-'-"- oceasional 5Y 472 layers mottled
= o with Y 2.6/1
vy
for Y 47
& 1 T
o
1 sy
PB —
Memlcsjom| oo  =Eome=—=

S¥t

OFr 4118
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440 HOLE CORE 7 CORED INTERVAL: 54.0-636m

TIME—ROCK
UNIT
BIOSTRAT

ZONE
FORAMS
NANNOS

FOSSIL
CHARACTER

GRAPHIC "‘;gi

LITHOLO GY = LITHOLOGIC DESCRIPTION

SECTION
METERS

RADS
DIATO
E
1
i
A

UPPER PLEISTOCENE

Drilling cur Diive gray (5Y 3/2) distomaceous silty clay
. with grayish blacks (N2} patches and black
+ Soarge wicute {N1] 1pots throughout core,

TOTAL C — ORGANIC © — CARBONATE (%)
2,100em (09,07, 1)

107}

CARBONATE BOMB
2, 110112 em = 2:3%

SMEAR SLIDE SUMMARY

5Y 3

A, tumidulum

FRhirosolenia curvirostris (b}

G. oceanica-E, huxleyi

21

Diatomacesus
ity elay (M)

Sanely wilty

= Dhatomaceous
Z silty clay (D)

2
"

.;lnll

I
Olive gray (Y 3:2) Gy

H diatomacecis sty clay uartz

¢ |amice oM

! Medium geay (NS) Feldspar

very line-grained sandaired  Hewvy minergly

ity Clay mineraly
Voleanie glasy
Glauconite
Zeolite mineraly
Diatoms
Radiolarisn
Sponye spicules
Carb. unipec

BuniiBu
wEanaBEnY
wunBtiean3358 Gm

mewh ea
-
11

SITE

440 HOLE CORE_ 8 CORED INTERVAL: 63.5.73.0m

UNIT

TIME-ROCK
BIOSTRAT

IONE
FORAMS
MNANNOS
RADS

FOSSIL

CHARACTER .

-
=
e

GRAFHIC

LITHOLOGY LITHOLOGIC DESCRIPTION

I
z|
=
=

SECTION
METERS

DIATOMS
L]
LITHOLOGIC
SAMPLE

£
=1
=
n

UPPER PLEISTOCENE

2

CHive gray [5Y 3/2) homogoneous
digtomateous clay throughout core,

CARBONATE BOMB
2,2527 em = 5E%

SMEAR SLIDE SUMMARY

A, tumnidislure

R. curvirostris (b)

g e d
* Spongs fragments

—e = ———0 0 0 —0

Distomaceous
silty elay (D)

. oceanica-E. huxieyi

Diatomaceous
* 4 day (D)

1:]
[CMICP |CG |CM|

“8

Dtive gray (5Y 3721 Sand
homogenetus

Bo—-
g

Fridupar

Heavy minerals
Clyy mineraly
Vileanic glass
Glaugonile
Pyrite

Diatoms
Radiolaians
Spange spiculi
Carto. urpec.

o
nnSWS

~uBuwaIis
w

o
W D=

OFF 4.LIS
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SITE 440 HOLE A CORE 2 CORED INTERVAL: B25820m SITE 440  HOLE A CORE 3 CORED INTERVAL: 820.1015m

FOSSIL o S FOSSIL =
S |~ | cHARAcTER T % |- | cHARACTER wle
3-— b E = GRAPHIC ‘5__2 o, :«. E = GRAPHIC z,..E
we_ |&w =l w Z3(8 ITHOLOGIC DESCRIPTION - w = w z ITHOLOGIC DESCRIPTION
12 [22|8| |2| |g| E | umworoevERinze B Lz [R3[2(8| |£| |5 & |umHoloey[ERn e Ao L
£2lon(2|Z12|8| (% = =052 oo 2018 |2 = ST E
2 127 81%(2)5] | ooz 2 |15 18l%|2|= A
= = |2|2|2|5 Bl 5o - = |B|z|%|3 S
e 4 NOTE: Site 440A, Core 1, 73.0-82.5 m:
- ] NO RECOVERY 1 Grayish olive {10Y 472) very faimtly mottled 10
3 1 Sponge Trogment homageneots datomacecus silty clay with
D5 } Diive gray [10Y 4/2) homogeneous digtomaceous 05 = ) :-ﬂk"!;::: gravish black stained harizons
B ' elay, eantaining pyrite specks in Secticns 1 snd 4. i 7 “ E_Illalnr:m
1 - | - b TOTAL € ~ DRGANIC C — CARBOMATE (%)
10 | 10— 2,84cm [1.2,0.7, 4|
s ] w | 1] ] SMEAR SLIDE SUMMARY
x I & g1 ] 5
I <] HHEE El £
: 5 £ ] £ 30
. | & 4 E % - g% g; 3
X a a 3 3
= | « bl i Small layees and mottles, b 5 5 ‘E
2 =1 | § < |= 2 Irragular, grayish black (N2} 174 2904 2146
= 1 . Sand 5 12 2
] | L] yoa|  Calcareous diatomaceous Sy W28 35
s 1 oy Clay 77 @0 43
. | Quarts 15 1 16
N 148] Calcarsous sandy siity Feldspat 4 3 ]
- clay, 10¥ 472 Heawy minirais 1 L]
- voio v = Clay minerals 53 44 38
- - 1.5 om black pebble Valcanic glass 3 3 5
. (basalt?) Glauconits 1 1 1
3 Olive gray [10Y 4/2] distamacsous clay, — S o sttt BHEK pebcty ?::nmm ;: 3 4
N s i [EIT 2
3 3 3| i e gl Rodiolarians TR
- TOTAL € — ORGANIC € — CARBONATE (%) B vt conciation Sparge spieles 305 4
~ m 4, 117em {14, 1.0, 3 - Carb. unspec, Tn 16
H 1 SMEAR SLIDE SUMMARY FRjAnEn [k f'nc - > :
é 3 = b= ’ Ashy MOIF‘DPG‘.:
dark gray ]
e 3 .E, -+ silt matthe.
Bl ; ] a SITE 440 HOLE A CORE 4 CORED INTERVAL: 101.5-110.0 m
w [= = = FOS5IL
- -
§ £|5 g = § S | | cHARACTER | Y
& E <le| |4 A £ 3% 33 Or (2w 5| 2| erarmic 5
g . 1z 1=2alg| l2] |E| & ¢ 22iE213., LITHOLOGIC DESCRIPTION
=] o =] AR E TS ¥ 1] w g 30 E g S .i LITHOLOGY (Zx iﬂsf
. Sand 3 8 B N ==
sit n w0 2=z .E‘: < |* 2 2-‘-:§
= Cluy 72 74 72 = wlZ|=|d b
Buirtz " 3 12
B Feldypar ] 4 8 Grayish olive (10¥ 4/2) very firm distomaceous
. ::.M mm:ll: s: s; ‘: ’ silty clay with frw matties,
- ¥ manetals
= Volearic glas 3 3 8 TOTAL € — ORGANIC C — CARBONATE {%)
2 g-"wmlv 1 T;l : 1 \l?nl:ﬂnmmwm 1, 104 cm (0.6, 0.5, 1)
nuAie 1 silty el
& 2 Pyrie T™H - 2 . T SMEAR SLIDE SUMMARY
2 Sponge tragenents (@), Foraminfiens m ™ - w =t 1is|  Mottle of clayey
= * and dark gray (N3] Distoms % 10 13 Z ] ' silty saed, lithic
= Jirv et ¥ i 1 Radiolstians §oa e & 2 teagments g &
. 3 5 spicules 5 8 4 E a 5 = g T 5
ilicaflageilates TR - - %] - o T o8 pE
] | Crher carbonats 6 ] s - % g R * Pyrite wilty mottles E E; E“
B, & =\ N -
-3 Black smooth, rounded, 3 mm, @ Q| s 180 1118
If L] claystone(?) pebbie, w < |« a 5 I3
% 2| A ®
b 4 = o6 2%
o1 15 20
I Rounded 2-3 men clasts of pumice T 0o, e s b g s iy 7 1"
BF v and claystonei?]. PE R 1 -]
c 2 1 BC|Fmicm cc v o A
R [FMicMm|am 1o [~ - [ 3
15
13 1
4 27
5 7
1 3
TR

Ovt 41LIS
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SITE 440 HOLE A CORE 5 CORED INTERVAL: 110.0-1205m SITE 440 HOLE A CORE 6 CORED INTERVAL: 120.5:130.0 m
2 FOSSIL = o FOSSIL -
3 = CHARACTER 2| E’- " g = CHARACTER o [V Yy
et |=w Ol = | GRAPHIC 8 & few Q| & | GRAPHIC 05250 ITHOLOGIC DESCRIPTION
1z ;5 2 § 2l |z 5 | LrHoLo Gy [ZEfu O LITHOLOGIC DESCRIPTION = :E 2 al |2 2| & | (Horoe 2 = 3. LITHOLO
2 on2Z1(B] |3 2 So23 ;=0n4§s,°. w| = Z22%
= |= 3 =3 ‘ﬂt < 4 e =t = = s <|a|Z i i =t
- wlZ|=|D T - w|Z|x|O R
4 Olive gray (10Y 4,2] colcareows clayey digom
Grayh olive [VOY £72) hom - o 3 sponge Tragmint
digtomececus wilty cay with soma dark -5 1-145 o) snd mottles cantaining fine volesnic
gray mattles (N3 and spange remains, 05— ash (2, 55-65 cm),
1 1 1 TOTAL C — ORGANIC C — CARBONATE (%)
N 2,115.em (1.7, 1.0, 8)
TOTAL C -ORGANIC C— CARBONATE (%) 1‘)? SMEAR SLIDE SUMMARY
3,78em 10.68,0.7, 1) -1 L I
u = 7 )
SMEAR SLIDE SUMMARY & e g =
w ] 2 Els - v 35_33
& g ] 5 Ia 2 £|8 e i%s E
5 3 1 vein v a; E‘ z E % 4z ! g§§ag
5 ] = £3 5 o 2 : =5 Light aive (5Y 572 sids
o H . - e o €| N 1 mh mattles 1128 294
w 3 2| 2k £ e 2| 7 Sand 2 B
& o 3 & ] | it F ]
b — 3110 539 E — | Clay 48 50
W - Sand 7 15 ] Qusets 10 a
& -1 Sin 30 35 by | Faldsnan 7 4
m Clay 63 50 Heavyminecaly 1 1
Quartz w15 v Clay mineraly % 5
n Feldspar 7 10 Motanic glass 2 H
3 Heawy mineraly 4 2 s 3 . | Palaganite i TR
E mineraly 46 45 W Glauconite 1 1
s Volcanic glass. ) L) CM|CMCG oM = =11 Foeaminifers - 1
= Pakagonion 2 1 Diatoms b} 3
£ 3 ] Glauconite 2 1 Radiclarian 1 1
™ — Pyrite - ™ Spange wicules a 6
g = Foramintisn TR - Carb, unspec. " 13
g —] Diatoms n 13
2 E ] Radiolariarnm ™ TR
] Soonge apicules 4 -
. Carb, unspec, 3 4
=
I Dtk gray (N3]
=1 mottles
=
41 3
=
] NOTE: Cors was accientally drilled without
1 voIiD v 8 core barrel and was inserted atter recovery.
5 t;’“
13 5 voIo v
E EE e |
%
&
"FF 7 Mattha of very fing ult
BF |CMICM ICV cC




SITE 440 HOLE A CORE 7 CORED INTERVAL: 13001395 m

6¥C

FOSSIL L
% |~ | cHaracTER o
o, |2 8| 2| orarmic lo35ms
w
Sz15z|wlg] (2] |2 & | oo oy BRlaitu LITHOLOGIC DESCRIPTION
m§ wolE g E u| w HEEN
= O™ ZIZ|8 &= iz
c |= |o|=|=|Z Slumt=o
Oliwe gray [5Y 3/2] Viem homogeneoun
silny clay wiTl
5Y 372 o few sillt bods in Section 2 and with
patches of ponge fragments throughaut
1 Sponge fragment o,
Very light gray (N8} TOTAL € - ORGANIC € — CARBONATE (%)
ash, contarted or 1,71em(1,3,08,3)
tuirrowad or dili 3.9emi14,12,2
disturbed
PB
FM
2 sY 32
Dark: gray (N3] sandy silt beds
with 0.5-1.0 cm thick
b SMEAR SLIDE SUMMARY
£ = = 5=
BF Ee £ : . §e
c £ - W R
3 §§ i ‘ig '! E:
w sl sk
z svan 88 & a% 4% &3
=
8 = 180 186 2104 417 293 740
= BP| 3 £ 15 2 35 3 M 8
2| o l¢M H] Silt 0 8 52 40 B 2
wis £ E Clay % 13 15 5 12 &
a|=Z Quarte W 5 56 4 13 9
« g Feidspar 6 2 12 2 5 8§
w ol <l Herawy miinetals 2 3 6 1 6 1
& Clay minerals 0 4 13 5 5 55
=2 4 Voleansc glan 38 65 T1 86 2
Glaiconite 2 2 2 1
Pyrite 1 4 2 5 1
Diatoms " 12
Radiolasian 2 2
smiculies i 3
Carts. umipee. 9 9
Zeolite TH TH
] Lithic fragment 15
BP
FM)
5
5Y 32
BA
RP &
7 El I SY 32 Olive gray firm homogeneous diatomascesus clay.
- I a0
- |
(= T=Ta——!|é

0ty 4.LIS
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440 HOLE B CORE 1 CORED INTERVAL: 139.5.149.0 m SITE 440 HOLE 8 CORE 3 CORED INTERVAL: 158.5-168.0m
- FOSSIL e FOSSIL N
% |~ | cHARACTER - % |- | cHaracTEr -
O 2w 8| 2| orapnic lo3o5e <1 8| 2| crapmic |pZEsls
“z1=zl=lg] |2 |E] & | LtHotooy Bola 8 LITHOLOGIC DESCRIPTION et Eolalal |e] (2] 8 8 LITHOLOGIC DESCRIPTION
w320(2|2| 15| [8] g Sz as 1z [=3|%]8 5| & | urHoloey 2
A HHEH Zes R FE I
- o = e = o = <
= |= |2|2|2|a = LA EA
Dutky yellow green [SGY 5/2) finm clayey distom coze, A
w contaning pyritic specks. ‘I'.:?l:ll‘::lv;{n (6Y 6/2) DHive gray (5Y 4/2) fiam
= = hy reous distomacecus
& = 05 05 prcbeyi= reenrnd clay, wightly calcitic.
& 2 \ ™ B 1 coarse silt.
Els ~ Dark gray (N3} subrounded
w| & g £ E 1.0 fine-grained 5 mm gravwacks
a4 = 3 0 1.0 pebble.
: i E E 4 Groenush gray (5G 6/1) distomaceous clay, caleitized Graylsh black {N2) ot
o g fe 3 worm busrow, alive (5Y 4/4).
& L s 3 Light olive {10 5/2) calcarsous silty distom ooze. TOTAL C — ORGANIC C - CARBONATE i%]
> g‘aﬂt N1} distomaceous clay. Graviih black laye 2,38 cm (2.3, 1.8, 4)
5 live Geay SGY 4/2) diatomaceous clay, grayish c'“ i “:' 4, 102 em (0.8, 0.8, 0
Vi alive (10 472) mattier. i ol et 6, 110em {1.0, 1.0,0)
GG JAMICS [aM O:[ TOTAL C — ORGANIC C — CARBONATE 1%) Grayish biack layer,
2Z3em 100000 2 SMEAR SLIDE SUMMARY
SMEAR SLIDE SUMMARY B - i
£, : s E% EE
§f i IR
: g s i3z 38a3
‘.E E 55“ | 132 156 168 570
s2 2% 3:4% | Grayish bilack (NZ) Spoa b .
186 1133 2.9 230 | skl Clay 68 58 78 54
S g ;s :g :3 Silty o base. (F)uam a 0 f E
7 " wlitsar a7
Cay 8 5 T o4 B 3 | ' Aak oty Heawyminerah 2 2 1 2
Quartz 7w 1w B8 - v Clay minerals 5 48 T2 87
Fuidpar 5 6 8 5 w = - sy an Volcanic glasy ™ o121 4
Heavy minerzls 2 2 2 1 z =} | van Glauconite - 2 1 =
Clay minasaly 34 4B % 34 48 = = | Pyrite 3 - - =
Volcanie glass 4 9 5 & 8 - - Diatams 2 11 12 93
mwll:. ok ; : e b | Fiadiclariam - 1 ‘5' :I.
ucon T Seonge sorulen = 2
Pyrite § = ™ 2 4L é 4
Fuamumiters - = H = 3 g I l R L Carborate L] ]
Distoms ] 3% -3 HE | owes chay.
Radiolarians. 1 TR :!! TR B B < e | NOTE:
. 6 & 4 a
Otharcarbonate 2 2 11 9 2 M 4 | 4 = toti fingrisints
I
S5ITE 440 HOLE B CORE 2 CORED INTERVAL: 149.0-165856m
FOSSIL - |
S |= |LCHARACTER “ ] !
o Eu 8| 2| crarmic |oZ5ma 3 10
= - - 3
,!,z :g g 5| & | umHoloey g;": LITHOLOGIC DESCRIPTION e e =
7 [on|2 i FREE M ] e
== |2 e 5| 3 !
IEFF CC| N 81 17 Obive gray [BY 472) lurm calcareous dislomaceow clay,
= Contains light olive gray [BY 5/2) 3 om hard limestone fragment.
w
z SMEAR SLIDE SUMMARY
8 BF B
7 AM 3
] 4
a -
o ; z & 3
& 5 = Purnice clast
& — 2mm in dismater
3 cca? .
Sand L] -4
Sil 25 -
g::..“ ﬂ L 7 T Vertical Iractine,
Feldspar [} BF
Heavy minerals 1
Clay mineraty 50 M FMICMIFH
Valeanie glass 3 cc 3
Pyrite 2
Diatoms 15
Radiclaeian. 1
Sponge spicules. 2
Carbonate 1"
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440 HOLE B CORE 4 CORED INTERVAL: 168.0-177.5 m 5ITE 440 HOLE B CORE_ & CORED INTERVAL: 177.5-187.0 m
FOSSIL = FOSSIL
5 |- LcHARACTER wle % | [ cHaracTer
2|2 8| 2| orarmic |o3oms o3 8| 2| craem
o lElnla| | (2| E 1€ lesiZal8,) LITHOLOGIC DESCRIPTION s25zlelg) 2| |E| & <.l LITHOLOGIC DESCRIPTION
.Lz wol|E g g G| & | LITHOLOGY -iga: Lz wol= g G| & | LTHOLOGY %
5 o= 3
2 eNZ1z|8lE |5 % 5=z 2 |onZiZ gl (2] %
= | |2Z|3|5 = |= [2|z]2[5
DRILLING
CHive gray (5Y 472 very SLURRY
Flal  mmiaorbistonmna Y ramegececii ; Y 572 Homopenmous Slaystons
- o5 1 om in dismeter, i LM . ——
05 3 Pumice grains, 3 mm, ! Ao iy - & mm pumice pebble
] 7 Otlew gray {5Y 3720 1
] a:: ru:ﬂpull: by hackurw, homogeneous diatomaceous -
107 " Jea elast; 4 rvm, clayitons. T At layer with 3 mm pumice pebble 5 811
. Fo) Dvilling biscuits, 1 cm pumice pebbly
i | Care cut by powsr W,
. ‘ o
E P TOTAL C - ORGANIC C - CARBONATE (%) -1 v
A 2 ] (o] 2, 13em (1.3, 1.0,2) 2 -
o ] o Dvilling slurry 4,120 cm (1.0, 08, 1) 2] o
u = o SMEAR SLIDE SUMMARY o S e o
= B
§ by . Vi I n (o L1 Stightly mottled
bS] 2 al A H P N anh (ailr-ize)
5 ] i SY 5/1 mattles § mm calcitic
2 § % il i
a 3 PEr R R
e bl 0 o3 O O TOTAL € — ORGANIC € — CARBONATE (%)
E e 158 166 527 528 1.66em (1.2, 1.0, 20
= Pumice clasts, 3 mm, Sanch 4 4 3 a4 a :g?w mmi?o%ai?'
St 32 33 10 0H ™ " B
Clay B4 B3 67 65
Com sheared at 3.0 em Quurez nmow oW 5 = SHEA SLIDE SLwMMARY
intervaly during nach Feldspar 4 4 4 4 Q =
revolution of the drill Huayy minecals 2 2 1 1 g 2 =
it fhiscuits], Qaymineh 8 g3 58 6l & g 5 § H i E
Canic ga a w 4
Purmisce clasts, § mam, Pyrite 2 1 23 g g 5 fina mottted = 5 £ § 5
Distoms g 1 9 a © & % Priason pabiia & = H £
Radilarans  — - 2 TR & o e ems : 5 2§33
hc.m'mﬂm“ : § : : B 1 b3 5Y 411 2143 311 457 BI0B
g =2 a duatpmatecus Sana % 2; a8
it
Sayeny Cuay 2 7 e W
Cuartz 3 & n 8
;ﬂ::wmur:m. 5 :;l:.m- 5 18 6
5Y 312 claystone Hearvy mineraly 1 - 2 2
Clay mineraly -] 7 68 a8
Fil g:lclnk glass 3; 6 3 20
3 wite 5 2 2
® 5Y &/1 a..‘:?nmm. Faraminiters 3 i H
sporge frsgments Ciatoms - 71 B
PE ha i Fadiclarians = L -
il 5 Sponge spicules - 12 9
M| Orrier carbonate = 5 & 23
Zeolite minarsl TR - = =
& BY 3/2 daysione
N7 siltsized
5 mim bodies
Witric clayssane
cobor grades down to 6Y /1
7 Diark giary pumice elat & mm
|8 |FM|cGlcm)
CC|

0FbF 3118
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SITE 440 HOLE B CORE B CORED INTERVAL: 187.0-1865 m SITE 440 HOLE 8 CORE 7 CORED INTERVAL: 196.5-206.0 m
FOSSIL - FOSSIL
o |- | CHARACTER i x |_ | cHarAcTER
o~ |2 8l 2| orarmic LEfzH5 O |auw 8| & orarnic
= xS AR ' ic RIPTION = —l =l w ITHOLOGIC DESCRIPTION
1Z|n512 § 2| |5| & | vtHoloGY 8. LITHOLOGIC DESC! iz [n2l218| 2] |E| £ | umworoey LITHOLOG
wo lom| 2 ...§ w| E f‘é"" w5 169l%|Z|w|B] (2] =
E IR b=t z el w g._.x_: =M i 2 % w
= |= |o|Z|2|3 | S R ERHEIEE
v e WO ==t
1 5Y 472 homaogmeous clayitone o o ‘5 syam
(o] —_I W diatoamaceous claystone
@ -
o] 05 3 :g Pyritst spal
1 o B K L -
Q £ 10|
| s |
¥ . :5 E 2 _::4' e W pocky, it ;ou; c _nclnu?.q;n: €~ CARBONATE (%}
% 1 i A
] at base sty 5Y 412 clayey ash < E == SY 272 clayey diatamite i g
= lo] 4 W ol 8 12em (1,1, 1,0, 00
2 5Y 4/2 claystons & 2 i i
o YR = SMEAR SLIDE SUMMARY
o =
b H
TOTAL € — ORGANIC C — CARBONATE %) u {5 T E . E .
w 1, 143 om (0.9, 0.6, 1} = 1A Y 3/2 homogeneous i EL £ 88
z 3,9.cm (0.9,08, 1) & =i datomaceous claystone g Ei 55 ‘§§
g = m:&mm“ 5, 53 cm (0.8, 0.8, 0} E P = £8355343
T i 7] I
b 4 § H FURAR SLIDE MR o} il -~ B S s pubts 18 348 225 332
= & ! Sand 5 8 8§ 7
z § 3 & 4= Silt N B @\ oW
& i £ 4 g 2 = F-b-la|l A Cuy B4 & B2 63
& P Pl B H mptd Ouariz 6 13 10 10
& = e gz S = Feldipar 3 &5 5 4
5 8 83 54 B Mics ooy B
B g Hugwy minerals 3 2 1 2
150 238 585 -1 Ciay miseraly ¥ 53 40 50
Sand 5 6 10 - Aah body, very finegrained Valcanic plass 2 8 2 2
St 31 48 & s L] INS) clast, clavstone. Glauconits R
Clay 84 45 30 A ~r Pyrite B T = -
Quart 12 5 3 B E £~ Diatermt o a2z
- P’ Radiolasians.
:“;“ _5 _S ! : B E § - RASk b Spange spiculey - 3 4 5
" Heawy minerals 1 1 5 s 3 4 - Caystone clast Cationmns 33 2
Clay mineraly 60 0 8 2 -
Welcanie glass 4 8 25 § E}
Glauconite - - 1 “~§ Aush pocker
Pyrite LB | =
Distams 9 4 4 £ I
Radiatarians 2 2 1 2| E e
Sparge spiculis 2 - 1 wig B 5Y 3/2 hamagensous
FM Carbonate 4 - - 1 fractured zone
Pock fragments - 4 ]
BY 6/3 vitric siltstane, 8 Shaared into 3.0 em.
5 a5 3 mm pyrite bearing 5 ] agmeny
pumice fragmants, ] 1 mim rock ragment
5Y 312 dimomaceous PE 1
clayrane. gg
5 rmem anddesite jpebbl
B |Amjcmicm|  [CC] RMFM|CG |FM N

0FF AL1S
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SITE 440 HOLE B CORE B CORED 206.0-2155m SITE 440 HOLE 8 CORE g CORED INTERVAL: 21552250 m
FOSSIL FOSSIL -
=
5 |- | cHARAcTeR | o | | CHARACTER J e
o, |< w [ = e
atlmul Lo lu|l [2] & | @RAPMIC LITHOLOGIC DESCRIPTION e = IV VY 2 E [ GRAPHIC logizSls LITHOLOGIC DESCRIFTION
[ ;g Z|o z 5| & | utHoLOGY 1z |L5|2|2 5| & | LTHOLOGY Zal¥ =
2 |om|x|E|a w| = 32 |on|2|Z s wl =E ==H
=TISMEIZ |8 (o —;3%2“ - ]
= = E 3 H 3 - HEAFE el Sl
Deilling “biscuits™ throughout, Drilting biscuits throughout.
st 1o Ity streaked Grayish alive [10Y 4/2] burrow
and mottied grayish olive [10Y 4/2) “ mattied claystone (slyl.
silty elaystons to silty diatomacoous
claystone with sandy spots (quartz), 1
{Sand dissaminated ss coarse white
angular quarts graing.)
TOTAL C — ORGANIC C — CARBONATE (%}
2,79cm (0.9, 0.7, 2)
4,58cm [0.9,0.7,2)
Faintly streaked and mottled LA
grayish olive (10 4/2) Graylsh oliee 110Y 4/2) vty MiEATALOEAIARY,
diatomaceous claystone. clayitone fsintly mottled.
Noticeable sand content. azu 6 = =
% % 3 B3
3] 2 £ E E
TOTAL C — ORGANIC C — CARBONATE I%) o - =
3,27em {0.7,0.7, 1) I § g g ;E 5 'gg
i T >3
w 2 2 E 141 262 413 434
E I3 g < Sand [ 4 6 22
. Sl
& E ?{l‘!‘vﬂ?uw claystone g . Galy Q g ﬁ ;:
=3 Qusrtz % 1|\ 2
2 % E Midolucinnn:vd_u = Faldwpar a 1 1 8
- granubes 1o sand graing. Heavy minevaly 1 3 - 4
: g § digsamingted in matrix, Clay minerals. 51 484 - @
3 _ Valcani 4 8 a4 N
u w2 Angular clayery gravel of white pumice fragments 0.3-0.5 cm, 3 aw’:fm"m 1 - L
S 5 Subround fragment of 0.7 em dimeter gramitic rock, Glaisconits 1 1 = 1
b= CHatoms. 68 8 5 6
Radiolarans ™ - TR TR
) SMEAR SLIDE SUMMARY Spange tpicules 3 4 7 2
th'::dnrad;ag;l;dnnlwtﬂﬂl Carbanate 2 1 88 7
e e (1 Rock fragments - E = =
diatamateout clay. i Light yeliow gray alive
1 em angutar fragment of 10A 278 H ' 6Y 6/2) eslcareous ehath.
wory dusky metasadiment ar E I E 34
wltered sediment with angular =% g i l‘g 4 2cm laminations
i uarts granules. a5 s_ £ a5 witric clayey siltstons
167 325 g B—G‘N
Sand 7w 2
= 40 8 4 42 B8 [FmjFm] jcC
Qay 48 - 30 50
Cuartz ® 2 M B
Febitapar 5 2 15 6
Heawy minaraly 2 1 4
Clay minerals 4 - 30 a3
Fainily stresked and Voicanic glas L
mattbed grayish olive z‘mﬂg‘" : = : :
(1D 42} silty claystone, Pyshte el
i Dintoms E 1 8 5
i e el Radiolcians -~ - T TR
Spongs ipicubes I A 4
Carbonate 3 - a1
B |RP|CG|FM

Ovr LIS
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SITE 440 HOLE B CORE 10 CORED INTERVAL: 225.0-2345m SITE 440 HOLEB CORE 11 CORED INTERVAL: 234.5-244.0m
FOSSIL s FOS5IL =
S |- | cHARacTER i, % |- | cHaracTer =
o, (2 3l 2| crar Zeas 2,3 8| 2| orarnic [,23EE
LR Fad= N 7 2| & APHIC loglagls LITHOLOGIC DESCRIPTION 34 | P S sl 2] & (2513, LITHOLOGIC DESCRIPTION
1z(53(2|8| |£| |G| & |uHooev[EXEEas 1z (532|8| [$| |5| £ |umHotoorzxin sy T
- -
£2|o~2|2|5]E] (%] 2 B S ENHHEIFEE S o=z
- 5 =l - e = =
= = (2|23 o 0| v =) - |= |2 g Zls BB | =
- Grayish olive (10Y 472) silty claystane Dark greenish gray (SGY 4/1) claystone,
and claystone fantly  mottled and streaked, B mmzlhy clay‘;mm anud withic sifty wndy
EM i sty pore witer cayons with fne (N3-N&) montles snd
sarmpler tip recovered streaks of dark gray and some light olive
here gray (5Y 872); raew pebbdes [< 1 em
hamater ) rounded, consisting of white
Dork sl intarsmination pumice or granite; dnlling “baouin
with clay {6 oo thick miervall hroutfout 2103 e shecinol.
3 mm pyrite bleb
Aghy mottles deformed TOTAL € — ORGANIC C - CARBONATE %)
A7 yellowish gray (SY 772 2,60 ¢m (0.6, 0.6, 1]
wiffic chatk 4,55 cm (0.6, 0.8, 01
Gradaticn from light olive TOTAL € — ORGANIC € — CARBONATE (%) 2:’:0':""':“ SMEAR SLIDE SUMMARY _
weay {5Y B/2) claystone to 1, 104 em (0.7, 0.6, 1} vty 3
107 472 silty claystone 4,82 em (0.9, 0.8, 0} £
8 .2 a
0.3 em pumsce geanules SMEAR SLIDE SUMMARY F £z E
=% 8
£ H 3t H
Grarules of N8 pumice. 3 " § S 5%
E 5 a § 2421 3M0 6113
g Sandd 4 % 5
H g“ g 3 . Silt b] n E)
Clay n 52 50
233 290 485 597 Faintly mottled Ouartz T 8 2
B Sand 12 & 3 12 Feldupar 8 13 )
g Drllling biscuits Sitt P R g Heavy minerals 1 B 2
& Clay 60 6 W @ b Clay minerals &7 34 a5
8 Quartz 117 7 1 o - Volcanic glas B 15 1w
= Felttspar 2 W 5 4 =} H Palaganite - 1
W 2 Heary minaraly TR 2 TR 1 |7 ﬁ ] Glauconite 1 1 -
w B Clay minarals - 56 65 54 I Diatoms. 4 7 4
3 HE Voleanieglos 44 7 1 2 'é ) O
5 : 3 Tntwrsay MOt G“W . S . 1 E il 0.6 e diameter pumice mzn‘:;:c“.l“ ; 3 :
Pyrite - TR 1 2 = = Crondrites
Dhiatoms 1 4 a 7 g
Radiolariars - TR = = 0.8 cm giameter pumice
Ghrgeicionm = 4 = = NOTE:
g:wdr-:ﬂmm - Carbanate B2 2 & 3 Mosterately V= volcanic clast
oW Sy ST comim -
Pocket of granula Rt ! AR
pumiceous sand
1.0 em diameter granite
Pumice granule gravel
white |NB)
0-38 cm light alive gray
15Y &/2) mottes
Maclium dark 1o datk gray
Witric claystone (N2-N4] throughout.
Chondrites vystems
Spange fragment dark gray IN3) mottiing
Light olive gray
(5Y 6/2] calcareous
chalk PF
RP| B [FMicM]
8|8 |FPcM|
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SITE 440 HOLE B CORE 12 CORED INTERVAL: 244.0-2535m SITE 440 H D:OE“:IL CORE 13 CORED INTERVAL: 253 5-263.0 m
FOSSIL e - oz
g 5 fSHARAETR L) 5 8. |2 TTTT | 2| orapmic LSy
o 4 |z w o z IPTION
- o P 2 g & cuizlsc‘r 2 LITHOLOGIC DESCRIPTION x Tzlals @ =| B | hiaiaey =28 LITHOLOGIC DESCR
1z (521218 5| & [ umwo 3% w3 (20(2(2] 13| |&| % 3953
w3 (581212 |.(2] (8] EEE T SME(Z181%] |- e
E ;siggﬁ o et = | = |= |9|2|2]|3 G{ininl Son
b wlZl=lD s iy frd =0
Dhark greenish S
P Dark |mm iy hql 4.r||4rz| claysy one arav (BGY 411 mm’:&mﬂiﬁ:&: ‘: _
gray-blsck (N2) bl 1 B el Intersely morsied with sray Black (N2),
chandrites burrow Intersely mattled with ray black {N2) in Intahaely Mot murmerous chanalrites burfow systemas,
1 Fipmg upper part (chondrites comman) gradational 1o 1 hacdring Dirlling “bscuite® thioughout,
homegeneout in lower part of coe, Fosolies
Dritling biseuits throughaut TOTAL € — ORGANIC C — CARBONATE [%)
1. 40em 0.7, 0.7, 0
TOTAL € - ORGANIC € — CARBONATE (%) 4,93 cm 0.7, 0.6, 0)
* 2,106 em (1.2, 12,00 il
ty claystone
SMEAR SLIDE SUMMARY SMEAR SLIDE SUMMARY
-+ VoID v & Ef . 2 =
7 Hintly mottied b=t ;g i s " é a
2 . 3 mm dlametet § 2 lg [ 2 E -E E ‘E H E
. oi pumice granules 13 ] 3%‘ F3 22 r % EE
4] 2 B ] &% 3% & 23
. ool o i 1138 252 345 4115
. Sand [} 45 14 13 E Sandl 8 4 2 4
. St g g ; & 3 § Silt k] 2 55 38
4 - = ol 71w a § 3 Clay MM 43 s
1= Faldspar 4 % 3 = " Quartz 2 w 2
w < 3 i Very light gray (N8}
z M 4 ok Heavy minersls 2 9 1 g B|wl|< Mkl Foldspae [ n o2 8
3 | == e Clay minerals 58 - 46 a8 Heavy mireraly 1 TR - TR
o s — VoID Volcanic glass -] 62 @ = Clay minaraly 82 43 - @
= i Glguconite 1 ~ 1 3 Voldcanic glasi 7 T o8 8
@ o - - TA
N . 2 3 Pyrite Palagonite 1 - - =
= ] = E Foraminiters - - TR
4| 2 2= 5 9 Glavconite. 2 - - TR
a 3 Distomy ad Faraminifery ] - = =
= gl & Rodialsans W= Diatoms 10 B - 7
bl B Cam.umm.m 4 = 12 Radialarisns TH TR = =
Cale. nannos - - TR Sponge ipscules 3 3 - 3
Carby. impie, [} m - 2
- Microerystalline quarts — - - 1
4 4] 3
] b Silty
116 clayttone
Tull pocket mediam 5 . Otive gray 15 4/2)
P oy INB] with pumice e
granules B | B [FM[FM cc 3
F
AMB |FuicM

OFr 4.LIS
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CORED INTERVAL:  272.5-282.0m
SITE 440 HOLE B CORE 14 CORED INTERVAL: 263.0-2725m SITE 440 H D'I'.;s:u CORE 1_5
FOSSIL s x e
HARACTER
S s [cuaracter | U 8, |2 8| 2| crapuic 1oN
< n = = e c RIPT
ge = P 2 ol s Gn:l;':\f Za8. LITHOLOGIC DESCRIPTION = 2|2l % Z| £ | utHotoer LITHOLOGIC DESC
| - 8 | = | LiTHO! = ERHS
...g"‘ﬂiz 5 ul g Eo;’ i:'onq%g,. wl =
O alr = = <
E =t ] E A w 2y = ] - (= o ; : o
= |= |12|2|2|5 1 M
Overall olive gray (5Y 4121 I I5Y 4/21 claystone and diatamaceaun
Dark greenish Dark grewnish gray (5GY 4/1) diatomaceous moderately mottled Nl bbb dstrnes:
gray (SGY 4/1) wiey claysions upper part changing to Pale olive [5Y 6/3) motties mrtting; some pale alive (¥ 6731 hard,
olive gray (SY 4/1) distomaceaus silty calcaregus chiatk calcareaus mottled ntervals, Rare sponges
‘ chaystone, silty claystone, and vitri wity and some rounded pebbles of indurated
| chaystone, Fintly to intensaly mottied. ! ‘ edaystone [lack) a6 well s white pumice.
Drilling “Bascuits™ throughout. Drilling “hiscuits™,
TOTAL C — ORGANIC C ~ CARBONATE (%) v TOTAL C — ORGANIC C = CARBONATE (%)
%g?m:&:-gt;:ﬂ = 2.122 cm (0.6, 0.6, 1)
" " ‘ Naite: pipe dope contam 4,54 em (1.0,1.0,0)
SMEAR SLIDE SUMMARY SMEAR SLIDE SUMMARY
Madaratsiy g8
e ; E 8 ] Clayvione 5 3 i
g E s £ 5 ' E!
y 5: Ez r; g é 2 (00 1.8 o oo EE % ‘E §.E
EEBEED - clasts of caleite comented =3 E
£38558 & T = O8] Sovioea wib ity o 33%5 33 83
Calar chargrg 1104 3108 5133 660 = maitthes light oiive gray 140 2108 4.88 587
waduadly to Sand 5 B 8 7 = (B 572} avoradl Sand 0 3 5
clive gray (5 41} S £ 28 a7 ] e 3o 45 50
Clay 85 & 65 45 i pale clive (5Y 6731 i 87 80 & 2
Cuartz 12 i 13 22 = calcareous mattio Quartz 113 )
Feldsar & 5 ] B . &> Small sand pocket ar mottle Feldsper 7 4 5 10
- Heavy minacals 2 2 2 TR 1 pumice fragment {2 mm) ftnypl ' TR TR 5
b Clay miner, 51 = % 4 w — Clay mineraly - B a2 7
2 5 Volcanic gl 4 5 5w z - Volcanic glaw 2 7 5 5
Palagontee = s 8 H 3 Palagonite ™ -~ TR TR
B ils 3 Glauconite - - - ] Glauconite T - TR -
G >l £ Foraminifors A o T; ?’ & 5 % Pyrite = & -
8|8 ‘5 Distams e 3 Aock fragments - - - 40
& 2 Radiviarians TR TR 1 1 ] g8 it 2 4 1 2
w W g Sponge spicules 8 4 6 3 e = Radiatarisns - - T -
g Cast. 3 6 4 7 = | - Sponge wicules - A 71
5 . Silicallagellstes b C - - - g ] rhllsmm;;e . o, Unapac, s 4 r=ie=
anly - ragments (2 mm| . - = =
mottled S B Silicaflagellates [
] Faintty But
| * P interaly mottiad NOTE:
2 @ = sponges fragments
@ =
4 3
; Black pebble, 1 em diameter
Moderatel 1< o
o, ¥ -1
mottled 1=
!
B = i Modium dark gray (N4] mottle
= s| 3 87|  of sandy sitstone 1 em dismerer
5 -E - ' Rounded, 2 mm dismeter black pebbley
g p: hd
Moderately ight ol {5Y 5/2]
10 sightly * o o e,
mottled
6 Bleck, rounded pebble
el 7 <*
7l 1 it L4 Light ol 15V 5721
— led - Ve Gray
BF by b L i s 1 motties (23 mm} caicarsous
wlreicmiem f— el e

Ovy ALIS
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SITE 440 HOLE B CORE_16 CORED INTERVAL: 282.0-291.5m SITE 440 HOLE B CORE 17 CORED INTERVAL: 2915301.0m
SITE
FOSSIL > FOSSIL i
% |- |_cHARACTER “ % |- | cHARACTER -
- 8| 2| crapuic |o3ls o2 8| 2| crarmic [o355ls
el ol e 2l & B LITHOLOGIC DESCRIPTION ez =l w 2| = 8l LITHOLOGIC DESCRIPTION
lZlag|z|0 g G| & | LITHOLOGY Z=ioh o5 1z [2815|0 g 5| £ | utHolo oY [Zxlohon
;30".‘23'_ @l = EEER ;=onq§m,_ wl = ST
= ;551“-‘ R e = |z |82 = [y =]
» w|Z|e«|D 4 - w|Z|=|0 S b
o (5Y 42 o o e Dark vein, passible
i e Oive gray and dark olive gray (5Y 472, 372) e l ALY dewatering structures
) clayioes. vk dapions, il pal o Otive gray (5Y 4/2) clavatone,
matifes of olive mal- X i
wane [5Y 5/3), amd several thin (5 te 7 em) Uiy modig
1 layers of nanncfossid mardstone, Claystone 1
15 &m interval ha s homngensaur tn maderately mattled, Grovel of white pumice Otive geay (5Y 4/72) eatystone, vilty,
- madarate alive brawn =5 mm dismeter) I part, slight to moderate burrowing in
T5Y 4/4) a1 10p, 5Y 5/2 TOTAL C — ORGANIC C — CARBONATE (%) Dlive 5Y 5/3) mortle, som intervals; chondrites burrow
b ity cloystone st base 2 121 em “-';25' cite-cementes systarms with geay black [NZ) motties;
with shap basal contact. 4,45 cm (4, 7 s Pumice fragments urnice pebbles and blatk indurated
Otive gray [5Y 4/2) SMEAR SLIDE SUMMARY sedimentary clasts rare, A fow thin olive
homogentous clayitane 1 I5Y 53] caleseouns layeri.
sieulitic in part g &=
E 8B L% 1 Oiive (5 5/3) calcarvoun TOTAL € — ORGANIC C - CARBONATE (%)
E .us 5 .g , hard Lyer |,l36¢ni|,ﬁ,0.8.1:
= 4,140 5, 08, 1
- g: BE§ % 2 , 140 cm (0.9, O.E,
9% s8afs 2 SMEAR SLIDE SUMMARY
120 295 439 444 BY 4/2 continued o
Sandd 106 2 2 ‘ @ 8 3
Mottled Sitt 3 6 16 10 e
Dark olive gray I5Y 3720 Clay 69 85 B3 g8 5 5
; Claystane homogeneaus Quartz B o5 w0 2 £
g Feb L - u el &
£ Meawy minerals ~ — TR rmn - = o oo
‘5 Cly mingrats @2 7 s =] ;
E ] Voleans glas n - #‘ 3 g 8 |ap E 8 B |I:r x]u mlm
agoinite - - =
(5} 3 7 wvoio v Glauconite - TR TR - o 3 3 1 voin v ?.'y g g n:
s - Pyrite 1 TR TA - -
z ' T g Quartz 5 10 5
i Diatoms 2 ® & 6 = Fuldspar 5 2 3
g : i Ty ™ u [ < Heavy minerals =, )=
Spongespiculs. TR 10 2§ = 1 Clay minerais 7 B oM
5 HE Caic. nannos - = %0 g PR ek R Vobcani: gises 3 s 8
w 2 ."g' m"v Palagonite TR TR TR
& E|E NOTE: Gloveonite TR T
.3 sl = Diatoms L]
] Olive (5 5731 & = wponga fragments
g (CM| i nannatotsl marlstone MU”‘:._:‘I‘ T? 1:‘ )
§ layers 5 to 7 em thick Plant debris = e
4 4
Ofive [5Y 5/3) calcacsous NaTE:
chatk (8 em thick) # = wange fragments
Moderate burrowing
Fairly homagenaaus gray black [N2] motties
and sysems of chandrite:
Ofive (BY /3] compoaite tvpe
burrows
5 5
J0.6. samPLE
Salry claystane
Otive geay (5Y 4/2) 6
claystone P
M B |CM[FM| |cC
- BY 53 nanno
& mar|stane
5% 573 nanno
marlstone
g’f‘ 7 i'hll\g'nld: rotsnded
Sitty claystone, 1 em layw
leF|e lomjem] )
FMm CC|

0br 4.LIS



8SC

SITE 440 HOLE 8 CORE 18 CORED INTERVAL: 301.03105m SITE 440 HOLEB CORE 19 CORED |

Ovr 118

NTERVAL: 310.5-320.0 m
FOSSIL o FOSSIL .
G o |cHaRActER | s, 5 |; [cHaracter | i
[+ o] gl = o w =
el 1] Q| = | GRAPHIC |p4|z%la & ew O = | GRAPHIC )
.Lz :g g § S 5 £ | utHoloGY R gE LITHOLOGIC DESCRIPTION 1= :g E s g £| & | umoloey =a§£ LITHOLOGIC DESCRIPTION
- e
EHHEEHBE R saE2 A HHEEREE 2=%
= = |2|z|2|5 s = |= |o|2|2|3 e
Dark alive gray (5Y 3/2) ‘ 5 gl'-;:‘g': I:rp;:gn
Fairly homogensous dark olive gray to i Ouive gray (5Y 4/2) homogeneous 10
‘ wlive gray (5Y 3/2472) cluystone; black ety Mot somewhat moderately mottied clayitone,
chandrites burrow systerns., One vitric Otive gray 15Y 52 E:ilhnn d:::rrba‘l::“w (117 wll:.:::'dl
! mm .nrmo;h:‘n“::l Ao urw e 1) pressnt; :ne maottle of medium light
s v :
Black IN1) motties Hoon(71 fasietailIn'dibes by daiatom 7k 1, Large, 3 o o bl o
2 ;
E N7 to NB pumice 5 _ TOTAL C — ORGANIC € — CARBONATE (%]
§ el mﬁh{in 7"3?‘5'“ SARRONATE N 2,57 em (0.6, 0.7, 1)
3,103 om (0.8, 0.8,0) 447 em 0.9, 08, 1)
<
SMEAR SLIDE SUMMARY SMEAR SLIDE SUMMARY
Tochehnus e
§ 8 burraw a B2
T =
1 | Z | £ E H
Chondrites. z 5 2] S g
o =] (=} a [= 3 ) =
™ = = * E %
Z = 185 373 = 3 E S ‘33‘ 3'|"2° 5;"
S § St W i g g s 15 15 75
7 5 Ciay 8 8 5 apf | § Hosmogensous Clay B2 o8 0
z B I~ Quartz s 5 ] a {edrilling biscuite) Cuartz 8 5 5
| H Feldupar 1 2 s < 1 viems ket Feldipar 2 2 5
a RM Clay minarals 2 = blick, hard, granule Mica = = R
= Wolcanic glass 4 5 — P8 Clay minerals ® 1"
£ 3 black Palsgonite - 1 M Volcsnic glass 5 1
g . NG} maties Glaueonite TR 1 - Pulagonite - - TR
: b 3 TR
2 T . g T
o Nﬂi‘sm et 2w 120 Radiolarians TR - -
© gray ! ' 5 =
Sporge wpacules ) 1 Wﬂ-‘:“m les 2t =
2 Plant
3 NOTE:
.§ $ = sponge fragments
S E
=
; 3 em diamarter
raured iarite
<+ pebbie
olaz|  Tutt pocker
pebitsle N el Light gray (N6}
& o =07 em di-m:n
2 mm compasite burrows
B |CGICMICM|  [cgl
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SITE 440 HOLE B CORE 20 CORED INTERVAL: 320,0-3295m SITE 440 HOLE B CORE_ 1 CORED INTERVAL: 320.5339.0m
FOSSIL i FOSSIL =
e = CHARACTER | sl = | | cHaracTER > yEd,
o, w z = o < w A i
Q- |aw G| 2| orarHIc |33 Qe |au G| 2| erAPHIC |,a[z%5
.Lz :g ‘£ § '% G £ | Litholosy ;u."%; LITHOLOGIC DESCRIPTION 'z =§ ; 3 g E E LITHOLOGY .;2 LITHOLOGIC DESCRIPTION
] - w3 z =
loMgizleE) %) = = S HHEHEE ey
= |® |2|z|=]|a Sl = |= [2|Z|2|5 =
e gray 15Y 4/2) claysone Ofive geary (BY 4721
L PTS
siightly mottied “',..,m'" —— ‘3! :.:muq daystane
i ogeneows to slightly mottl
Dlive Wl\; ‘m':':"slsl intensely motthed in parts with olive ‘
o I5Y 4/3) calcareous burrow Hillings.
1 v i o8 1 Pﬁgn;ﬁasnggaglc € ~ CARBONATE (%]
or pebbles, isolated in clay matris. 4,100 (0.5, 0.5, 0)
103:.“. € — DAGANIC C — CARBONATE 1%} 540 on 106, 05,01
1, 36 om (0.0, 0.4, 0}
B 125em [1.0, 1.1, 1} SLIDE RY
Wadwate: roting SMEAR SLIDE SUMMARY - " 88 &
} . a & Dk gray (BY 4/1) £
= _ k= § stightly mottied claysione
B rounded sebbls, 8§ &8 ER E = Mottles olive (5Y 4/3), E
& 0.5 om diamatar H 3 E calcareous 5 ]
E 5 _..i § E B g 2 160 3134 5118
= 28 w 3 0 2
55 25 8:ii i oA o=
_ ay
o TR 019:653 Quats 8 1 8
‘ Purnice pebbles § mm Feidipar 5 4 4
Sily 16 15 W 15 diameter Hepey minarals - = 1
Intanse mottling alive a ® B‘.} 7o\ Moderatoly mottled Clay mineraly 5 66 65
{5Y 473} calcarvous guant B an w olvie [6Y 43 Volcanic glass 108 H
P Buarrow fillings 0,140.3 em eidsom 2 3 2 2 ﬁ M ] calcareous burrow Palagoni L. 1
b di some larger up Heavy minerals - TR - = PF = fiilings e
ool Clay minaray m w6 M 8 M g -, ™M
i Volcaicglass 9 5 10 3 3 o -z
= 3 Palsganite - - T & se| |- 3 atoms i % 3 ;
I m Glaucanite - TR TR TR o« Fal : Foonpe sercules
2 § ,g Pyrite T i w Carb. uripee. - 8 2
= Distoms a s 3 2
E 5 -l b e D e A S TN TR - 5 a NOTE:
il e
w R E % G s SR — § = ot
= i ant debris - - ™o~ Intensely mottied
5 = Slight monling Chondrites butrows
. a Moderately motied
and burrowed
£
Fairly homogeneous g
-
5 5
Modeeately mottled with B |CGIFM
oM slightty lighter BY 4/2.4/3
CHlCArsouy
&
B {RMlcMicM|

OFF 3118
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SITE 440 HOLEB CORE 22 CORED INTERVAL: 339.0.348.5m SITE 440 HOLE B CORE 23 CORED INTERVAL: 348,5358.0m
& FOSSIL L FossiL -
g L) CHARACTER ] g2 5 = CHARACTER » o
o
orlew O| @ | GRAPHIC lpq/3™ Or lxw O| = | GRAPHIC 5
- W = W ITHOLOGIC DESCRIPTION = -] W
1z 15212|6 g 5| & | utHoloGY Zxes L o 1z =2 2|8 2] |E| ¥ | tirHoLo Gy [25]%m0m LITHOLOGIC DESCRIPTION
22 on|2|Z g wl E H w5 R02Z = 2 = S|EY5e)
2 |=Mx(Zzla w a Onja " oelTE
£ =M =|Z w =
- |= |oj2|=|Z = |= |o|l€|«|Z T e
- ZlZz|=|B - MEIRE i =
15
Olive gray 157 4/2) . Grayish olive (10 4/21
: i chaystona, Mightly m:ﬂ“;;"&wj:ﬁﬁmx" 3 | gatemscaous claystons Oritling biscuists throughaut.
mattled with very i odratal d . intermaly but faintly
05 dark geay (57 3/1) Rons: i 0.5— rattled Grayish alive [10Y 4/2) diatamacesus
N clayttone with minor medirm green
1 Black (N1} <1 em thick TR DRGANIC L~ CARBATE 1 7| Ve bahearay (Ne) sy (SGY §/1) sitty cLaystone. One
- T chaystont layie " T, B =] 4 em ash layer {Section 1),
- Black sand grai — Gradation to medium greenish
1.0 = _[ oo SMEAR SLIDE SUMMARY 10+ gray (BGY 6/1} claystone mottled
I = e = sightly with pate obive [10Y 7,21
} | 8 3 3
- Sanay soptooedin 3 - g 2 TOTAL € — ORGANIC G — CARBONATE (%)
s ; o | & s o ! 3: i M : s et
= ' - Sghtly mottled with olve 3z B — mottied
E § gray (SY 4/2) calcarecus o o8 & £ lcmi .2 - AR AL SU Ry
g - l l Hillings. 115 3126 4.5 R H
5] H] 2 4 0 10 BF g 1l 3 § s is
3 E Sil . FLl FM) & 1 -
= H E Cury % 96 62 7] §€ 2 5 s,
5 |o = 115 : fioz gidd
= b &5 1 =] =
g Heavy minerals Y 2 ] IF 3
Clay minarals ® - 54 128 177 371 390
Moderately mattied black Volcenic gl 3 a L4 H = Sand 4 - 3 8
o graing tppor 30 m E‘ﬂwm T‘Ft _l ‘_I s ' 10¥ 4/2 distomaceous claystone Silt 28 68 35 38
Mixed 5Y 4/1 and 5 31 wrasniid =1 Clay 68 32 62 5
Digtoms a - 2 s L 5GY 5/1 ailty claystono Onmiriz 22 12 1B 8
Sponge spicules 5 3 2 = } Feldspar 0 W 6
Carty. urapec. - 80 4 = n 2,1 om dark brown-black rock. Heavy minerals ™ 2 1 TR
3 u B 2 3 £ tfragments and tand graing Clay mindesly 45 - 49 48
3 mm tiack pobbles g o = =190 anaw W oy x““““i‘ alews % 6 3
= lagonitn 1 - TA TR
P = 0¥ 472 ; 1 — — T
mlh’ E73) calcareoan ] claystone Foeaminiisrs = B
- Driatams "n - B =
. Radfinlariam - = = TR
Dark gray tlack (5¥ 4/1) "
i 23 s ity = White (NS ssh mortles Sponge spicules 4 = TR &
4 eaystone B Carty, unspec. ] a2
B8 |Frmjcw fec B
B 4| 7
Itersely
mottied
B
5
B |AP |[FM JCM) cC




SITE 440 HOLE g CORE 24 CORED INTERVAL: 358.0-367.5m SITE 440 HOLE B CORE 25 CORED INTERVAL: 36753770m
= FOSSIL FOsSIL
S |z CHARACTER |_| L % |~ | _cHARACTER i
q w
aje=ul lal la| [B] & | SraPHIC THOLOGIC DESCRIPTION gr|=w O|.E | [SRATHIC
A EE £| |G| & [umoroeyizx el A HE § =| & | utHotoey HTHOLOGIC. CESCRIFTION
Yo lom|<|Z |02 |w| = w5 |501%|2 @l =
L et E elz w Fa =l = F A S - w
E SR HEEE - = = 22|23
— 5 = :
yish alive (107 4/2) Grayhh ofive [10Y 472 distomaceot
(o] claystone moderately dir‘"lw ;:Emh-}. mmt-lml\- mottled
5 mattied, very well indurated w o highty defarmed in diilling,
prr
1 o * Drilling hiscuits ant other 8 = ! :II)BY:A;.“C‘ ‘—‘Dﬁﬂgw o
o deilling defasmation throughout. b i )
o - =
| = 10 voID v SMEAR SLIDE SUMMARY
TOTAL C ~ ORGANIC C — CARBONATE (%) w 2 E
2. 104 em (10,08, 11 g 4] 8 E§
-]
SMEAR SLIDE SUMMARY 8 lamlemlem| ool 4% x ‘[ §§
TERE 3
3 Nl - W
¥ Siie
o8 E-E 5 B Clay 2
173 327 6102 &M m;.n !:
Sanid 5 100 3 B Huawy minerals ™
siie 27 oW B\ ® Cly minarsls 5
Clsy 2 B2 M 66 Valeanic giass 4
Quarts 8 7N 13 Palaganite 1
Feldspar 4 7 4 L] Glauconite 1
Heawy minarsi TR 1 TR TR Digtoms 1"
E.'\: mli.ma. 67 ﬂ; = 5 Radiclarians "
thic lragersents - - - Soorge spicules. 4
Wal Fa 7 5 7 (] T
E 3 Pamoin = f 1 JhS g
H Glauconite - 1 ] TR
a & ?r-ll TR TR _D -
e iatoms 7o 9
= E Radiolarians -~ TR TR = SITE 440 HOLE B CORE 26 CORED INTERVAL: 377.0.3865m
s 5| Sponge spicules 3 4 3 4 FOSSIL
¥ 3 % Gt damokc: R LA % | | cHaRACTER ufx
E 4 o l= g w P b4
S lew o = GRAPHIC |o«|zZ0
s e :g g ‘s ‘; £ E LITHOLOGY 2: LITHOLOGIC DESCRIPTION
8P 4 L3 lon|2|Z|2 8| || = 528
F 2 (=Mz(Z(a w =
- |= |o|lg|=|Z 7 b
- wl|Z |3 o i
: ] Grayish ofive [10Y 4/2) claystone
g = Moderately mottled with secasional
§ 8 i 05 grwy-biack {N2) streaks.
=] 3 A B TOTAL C — ORGANIC C — CARBONATE (%)
& 5 7 1,28 cm (0.7, 0.7, 0)
« & 1.0
5 g i | E =1 SMEAR SLIDE SUMMARY
= F &
IBP e lowkowl [ ' 5
E
B
127
Sand 6
St 33
Clay 8
6 gu-ll l:
Heavy milnerals 1
Clay minerals o
Valeanks glass 4
aucamite 1
Diatosms. L)
Radiolarians TR
7 Spange wpicules 5
e lemle i Bmm rounded pumice e gl :

19¢
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440 HOLEB CORE 27  CORED INTERVAL: 386.5-396.0m SITE 440 HOLE B CORE 28 CORED INTERVAL: 396.04055m
FOSSIL FOSSIL
] RACTER = x CHARACTER =
oo e CHA z v g = Z|. 4 gl
or G| £ | crar z%5 lew 0| = | GRAPHIC |,=/7%B
sz lEul o lal (o [2]E APHIC logiz5l0 LITHOLOGIC DESCRIPTION = = P 2| & S ea1228. LITHOLOGIC DESCRIPTION
1z [232(8| |§| |G| & [umorooyZxenas Lz[532(8| (2] [Gf & [umo =2
b = > =
2o~z (8lEl |5 % R R FHEERE S Tz
= = |8|Z[2]5 R = = 22|23
= Ot of claystana [10Y 4/21 Light olive gray (5Y 512}
dratomaceoul claystons white Rock hobds 1ogether well
T } oG matar) m o purnics graing disseminsted chegte inense veining and
weell e 10Y 4/2] claystane, intensel fad, thigugh Section 1. Intensely fracture wystoms. Lithologie
] ::vn:uw wln.:l'l';:rl m.‘ml‘;.::; b(.ﬁmgﬂ:l::rr:sl and fracturediveined with randarm changa from provious cores.
I ) mierofaulted, Lamanation and burrow pattesns inelined 30 1 orientations. Intensely mottied Mastly olive gray [5Y 572, 4/2).
BH g I |74l 85 12 mm rverse offset o0 closely-spaced (<1 am apart} fault planey with greenith gray 1SGY 5/1) Distomaceous claystane, vitre in
RP| = nclined - 707 anch medium derk gray (N4]; unper part, Modesately 10 intanssly
g occasional sty motties [ousz mottied with gray, greerish gy,
w and glass-rich]. anid pale groonish yeilow (SGY 571,
= 5 N2-N4, 10Y 8/2) tractureivein
8 g2 wyATams,
=] -1 o Diive gray (Y 4721 datomaceous
= & o daystone, intensaly mottied,
& £|2 {1 [ o] Ty ioh o et it g e e 3 ey D
E 3 E l .\ Iar:di::.;%m-m 1o 28 much s 1 to 2 em per (ele. Faint bedding ”zJ % b phii Raaist el
w
= £ I Moatly intensely mottied grayish olive 110 4/2) B g 2
s I-J'- cayitone with intervats of inense veineng and e § £
. faulting. Bedding (faint) inclined approximatsly 267 -
Pa o] o faults. high angle riormal and reverse. s sla Black (N2} motiles
AP|B [CM|CM w E|s
o] TOTAL C — ORGANIC C ~ CARBONATE (%) 2 : E
%31 em (10,1001 = Sk Maxderately mattled grayish black
SMEAR SLIDE SUMMARY 2 mﬂm:mkn wellow (10Y 872)
E Maderately fractured, some fuults
- with slight affsen, High angle reveres.
g 8 =1
é . TOTAL C — ORGANIC C — CARBONATE %)
g 2.56cm (1.0, 0.9, 1)
1; 248 Lovwar 15 em Section 3 SMEAR SLIDE SUMMARY
£ 2 Is consolidation test.
= 2 BA a L e
74 0 [FaiFM{EM cC Ze e 38 o
" 8 5 I I o b bl ek
Flldw\:ﬂ TZR 3 E E 5 g
Heawy P ale 1 = = =
O i n o 2§33 253%
'alcanic glass
Palsgonite 11 ‘:‘ };7 1;7 %:‘
i ) Sit ® W0 w32
Radiolarians - TR oy s& 58 55 58
¥ B Cuartz w9 W 10
Socorgs miailse £ Feldipar A4 3 5 B
L it ss 3 Fowey minevals 1 1 1 TR
Clay minerals 51 B 52 &8
Voclanic giass n s 8 &
Palaganite 1 TR TR TR
Glauccnite - i
Pyrite TR TR - -
Diatams no13 w13
FRadsolariams TR TR TR TR
Spange iaicules 8 7 4 3
Carh, urspec, 32 4 [
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SITE 440 HOLE B CORE 28 CORED INTERVAL: 4055416.0m SiTE 440 HOLE B CORE 30 CORED INTERVAL: 41504245 m
& FOSSIL FOSSIL A
S s CHARACTER 2 " v | | cHaractEr - "
o, w i = o < w =
Bt joew ol = GRAPHIC o ¥ - T 0| = GRAPHIC ]
= :g ; a g 5 £ | LithotoGy = _,.'g,_:: LITHOLOGIC DESCRIPTION i ;g 2 3 w = E LITHOLOGY 52 0wl LITHOLOGIC DESCRIPTION
oNZzalE] |8 F Shioazs I HE A HE 523
- | = = |z
R HEIEE EeEh = |=|9|2|2|3 H= e
2 Olive gray to dark ol
15Y 312472 latomoceos ok aray o oy thow (5 972 412 N Semin i (107 2 {oneraely mortlet grayish aive
- ﬁ:‘:::wh of ':I':T'“:\’d ‘::m" ?M:gm; inieladicol " intensely motthed l:i‘:;m.:uh tmint veim and
chil some faulting common, o
1 " "..":.‘..'.";J-.‘:?ﬂ;’.:m s 1 Vitric distomacsaus clayatone e
ronjugate system n part (dip 5 1 1 Fine black wein yystem, (healed) some
soproximately S| resambles bbb diblein s i
o i il apen fracture
117 Wiehered Thesesla, 2 arlentaticn sppeexinmately T6°
% Dissaminated rumernus w 2 -5 s ot follow sarler healed
. Ly whits pumice grass (<2 mm i3 3 fracture pattern).
diameter) Q pe E ] TOTAL € — DRGANIC € — CARBONATE %)
(=] . 1. 70cm (1.2,08,3)
Irnemsaly montied and burrowsd Y o A voID Y]
2 With macarate dissky yellow (5Y 58], L3 |13 ) SMEAR SLIDE SUMMARY
= w ot
& - == = P -
§ 2 0 3= reverse laults with 0.5 em affs 5 B |AMm E 2 B 2/ Fatony 8 =
. gg|  imtermaly mattied with maderate live ] e
= 5 E L bromevn (5 4 /4] Irrequiar large mottles 1 £ 5§ §
g = w0 to 1.5 om -} 112 i3 13 g &
e E g d E E 54443 T
=4 3 (=1 -
o = 4 2 mm offset on fractures
pes 3 E X Geaylsh ofive 110Y 42| distomacsous % - v o) T AR
w 55 elaystone imensely mottied with % o { silt ® B W
g wightiy lightor shades of olive gray: E | Cay 5 8 B2
=2 tracture pattern 3= 607, no offiets 3 1 1 Cartz 8 8 7
3 ] rated. = {s] ::'ﬂ!l‘ll_ N 5 : 2
; TOTAL C - OR ~ CARBONATE B oy, W] L }
Q 3 2,48 cm 10.8, n&“ﬂwc ol B |RMFG e = o Clay minerals & 66 50
4 17em (11,10, 1) Soireric glets w = 2
agori - =
SMEAR 5LIDE SUMMARY Pyrin { L3 =
E. 0 &
iolariang
= B e Sponge ypicules 5 3 s
20 :_!I a (=1 Carh, unupec., - - L]
: g g
c% af &
1117 206 420
BF g.lnd 14 1 4
Fralcm|Fna o A 5 & =
Curez 10 12 a
Feldspar [ 3 a
Heary minerals ™ ' 1
Clay minerals 5 50 B4
WVoleanic glas ] 7 @
Palaganite ™ 1 2
Glauconite 1 - 1
igtoms 17 12 15
Radintasians TR TR TR
Spange spicules 3 3 3
Carb, unipec. B 2 5
NOTE:

Ot LIS
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" 440 HOLE B CORE 32 CORED INTERVAL: 434.0-4435m
SITE 440 WOLE B CORE 31 CORED INTERVAL: 4245434.0m SITE L :
FOSSIL - a CHARACTER
= (¥} = o
CHARACTER = Z| w z| Sy
8 | z b 2 |aw =] GRAPHIC |oaiz% OGIC DESCRIPTION
o |3ul T 5| & | crapuic g&u LITHOLOGIC DESCRIPTION TE 3l R B | oore oy eH2R.) LITHOLOGIC D
LZ[03]2[8 E G| & | vimoroYiEEEEs 330R13|2 (5|3 (5] % e
on|2|Z | z (= e
£ |=M=|Z|olk o it = | o |O|gia|2 &) =
= 1 b - w|Z|x|a
= |2 |2|z|2|5 e bl
¥ Spange fragment Otive gray (SY 472) ciaystone, 1light
,t vt i v mantling; fractured.
Qi gray (5 amacea: Tutf
Fi sk}
w":"":":“":‘mm claystone moderately mattled.
TOTAL C = ORGANIC C = CARBONATE I%)
1 1,80 em (1.2, 1.0, 1) Systematic open fractures
3,107 em (0.9, 0.8. 1] with inclination of 74
CARBONATE BOME
3,205 m = 1.7% TOTAL € ~ ORGANIC € — CARBONATE (%)
*’ ek il Pumice tragmant 1,66 cnw (0.9, 0.8, 1)
v silt-gize] SMEAR SLIDE SUMMARY . Tull, gray 6Y 61) 384 cm (0.6, 0.5, 0}
Dsatomac claystone @ Open unswsined fractures
Otiee (Y 6/3) vitric 8 Eg B < with alfsets, clossty- g‘;?ﬁ"“hmu
diatomateou ciysiome bed ] ‘l" = % waced partings throughout g em
E 3 5 § Hnclimtion SMEAR SLIDE SUMMARY
2 LI
T T 5 J s
24 .56 579 (-]
"'E Prominant mattles Sand ] z;u 1 w0 u z 5 H
B i Sitt 3% M 6 fot S
; Gy B4 61 B 40 =] é E : : 1
E 5|5 Cuwts nos 7 3 =1 HE &
& = A Feidipar ” g ? ? g z 4|9 150 357 488
= Heavy mier: & _
<] 213 =] Cuyminerals 84 49 65 13 x gl |3 Claystone od » % »
z B 3 . Valcanic glas 2 n 3 n & 2 Gray (Y 8/1) tutt o -
& g | renla w2 = H Quartz ]
I L=l
& .E 3 - Black velr, very faint Radiolstisns 1T L 0 = 3 ::::'::umrda ? {l' -
E . Spongtpiculs 3 8 3 1 5 Clay minersly 16 5 Bl
§ = 4 7T & - e Volcanic glass 62 5 3
o - g Glauconite T ae
- Nosyr inruens E Clie, ranrat 5 a
: Digtoms 3
] Pusnice grain & Intarse mottling Mnln';:_ #: ; —‘
N - Prosminent mattle Zeolite I = =
= Yty taie A Ipale wiive, 5Y B/3): Carb. untpec. - & =
4 —5 ﬂnhﬂ ranno chadk
. Medium gray tuff
B| B [FMCM
7
SN E
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SITE 8440 HOLE B CORE 33 CORED INTERVAL: 443.5453.0m SITE 440 HOLE B CORE_ 34 CORED INTERVAL: 453.0462.5 m
3 FOSSIL A FOSSIL PR
S |z CHARACTER | | Sy br » | CHARACTER z "
Or |aw o| = | GRAPHIC 5 Ok |ow 2 | GRAPHIC 5
1z1572(2(8| [2| |5| & |umHoloey S HIHOW0)CONSCRIETION 1z 1=2|2l5| 2] [E] & | urHorocy 2oz O LITHOLOGIC DESCRIPTION
w5 13913(2 | (8| 2] 2 EEER w5(00[2(2| 18] |8l ¥ =053
lomzizialEl (3 23 R F A 252%3
A HHEE =3 = |= 8]32]3 =
= v i — T p—
3 i Reverse fault with Oikve grav (6Y 8/2) claystone. AM :a‘- Eorsed D ailve {5Y 3/2) diatomeceous
by dickensides, dip-slip 1= - * i A N daystone :Ilh persistent + 76" partings
05— = maotian, plane dipy s Ehroughou
== 67| 28 TOTAL € — ORGANIC C ~ CARBONATE (%) BF| 05:.;
T Silty claystane, dip 3 2,49 om (0.7, 0.7, 0) R 1| 43 TOTAL € — ORGANIC C — CARBONATE (%]
1 e hale deviation 2.8') 4107 am (1.0,08,2) 14 MULE b S
o] : 13 2.8Bcm (0.8, 08, 0)
o= Spange fragmants CARBONATE BOMB 1014 "
7 2 3, 4744 om = (1% e Light gray sittsize wif CARBONATE BOMB
. T 5 = 3.35cm = 1.2%
. SMEAR SLIDE SUMMARY -1 146f  Light gray (N7] tulf layer
1 - ' T silt-size SMEAR SLIDE SUMMARY
Tt = = - 7] 27 Apparent dig 3
= + ] 8 ] ey Lignt gray very finegrained
- J— i, it = =
= i ii s NEEREEE ] i, z |
z £ o n z
B L — £5% F a5 z S ENE ¥ : é
B2 (oot i 34 S 2 1 Very light gray (N8) siftsized P O§ 33
- Moderate mottling Sand W 4 2 9 = E . = it 1146 227 367
o g . it 40 43 44 30 o E - Ash packet Sand o 16 5
= 5 3 Clay 50 51 54 & < vl = Light gray [N7] line-grained S 7 3 m
5] i & Quartz 3 1w s 13 & I nff Clay B 82 83
=] :Q: B = Feidpar 8 68 3 5 5 = 3 2 H 5 w
z E E == x| Cstone Hegwy minmraiy 2 3 = A 3 Feldipar - 2
£ =1s . g Clay rrinerals @ s 12 = Heavy minerals E o= 1
= L 2 Voleanic glass 77 2 - Clay mirerals = w5
o o Pyrite o y & 2 - &7 Dimamaceaus claystans Volcanic glass -] 58 2
I & Diatoni 8 8 1 10 = Tult layer {5 mem thick] Pyrite - & 2
= E 3 o Faciolarians = T H B |RM 3 . Pumice fragment g.'.mm - 4 1®
izontal busows Spangs wpitules 2 R - a - = ~ ol arians - - 2
- 1 — DCewatering veins Sponge speiules - - 5
E bl R A $ Carh, unspee. - 2 B
S - Zeolite - 3 -
o
Tutt :
4 3]
4 B8 [cmem| |eo]
Light gray tutf
Famn vaing
5
8|8 [Fmicm| U::
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SITE 440 HOLE B CORE 35 CORED INTERVAL: 462.5472.0m SITE 440 HOLE B CORE 36 CORED INTERVAL: 47204815 m
FOSSIL L FOssiL 5
S |- |cHaracTER gad % |- | _cHaracTEr -
O |duw 8| & | crarmic |3EEE OLOGIC DESCRIPTION xfu 8 £ | omarmic o2 OLOGIC DESCRIPTION
12 [7Z|2[8] 2| |5| & |iHoloey [Eafun ow L ok 1z (52|28 12| [5| £ | umHotoey R HEOLoGIC RESCRIPTL
"‘='mu¢z«-§ wl = =22% 23 |on|2|Z2(2|B| [%] =
RN HHEEHEE FEEr EOCTI812I31] [ =
= |=|B|z|2|a e | = = |2|Zz|=|a Ciee
- Dl cuittings
= 20| Diatomacoous clayitons Burrowed (0.5 cm « 3.5 em)
1 hf‘l Iragment
o5 P S mm pumice elast 0":,2’: [5Y 4/2) distomaceou 0_5_.: 60|  Distomaceous clavsione 2‘:.::-:?;-:\?;:::? e
. =N COMMON §ponGe ramaing, healsd
Ll - TOTAL C — ORGANIC C — CARBONATE (%} O Black dewatering e s fractuces.
10— el o 1,82 cm (0.6, 0.6, 0) 10— vein theoughout :’IJ'T.I\LC—MGANII‘.'C-MHBONAIE %)
= Tutf bed e | Spongs fragments , 108em (1.2, 1.2, 00
7 - CARBONATE BOMB ]
= Tull bed 3,727 em =0-1% —r]
. ‘y Fain vein SMEAR SLIDE SUMMARY ¥ L egmppih
- - W
7 -
. EE ig H 8 ~
2| 5 § F 2 gt
-] E £5: g z 3 SMEAR SLIDE SUMMARY
- au o =
-1 1 1l B - - =
- 3 SHp W PR e ok
. 10 siltsiz = =
§ 5 g’ - 19| Diwsomaceous clayiane ""l\‘ g g; g ?; Light gray [N7) sd §§ 3 48 E%e}
] F . Qua 8 6 B 6 t gowy, INT} it ]
; E § . Feloosr 4 5 3 tuft 35 5§' 3833
= . 4 Mica - = T’ - 1
oo vi| § & Sitstone Huawy mirerals 1 1 & & E ” Sand R
& ] | Clay minaraty 55 B4 19 10 wh = Silt M 62 32 30 a0
g & 3| 3 Intene near vernical Volcarie glata 12 8 T g 2 3 Clay 63 45 66 87 42
] tracturing Glauconite - 1 1 - 5 =% Tporys fragmans Quarz 5 4 5 8 15
- Pyrite e b B =
: n- 2a t & HE e 38 EA
7 ﬁuilulldl_m 1 1 1 - w “ E Clay minerals &8 B B4 83 40
. Spange spicules 4 4 2 - § s Volcanic glass 4 ™ 3 2 8
Uweingmens 2 -~ — 2 Palegority S oS w1
4 unspec. - G, ite TR = - - -
] y Black veiriryg i N S T
3 Diataem 2 2 | W &
= L Distomacecus claystone ga‘:ﬂ’wum o ; = ; 3 3
B 4 =] 4 Cart. unipec. 2 - 2 3 -
# ]
59 Dark gray very fine —
il i N7} 1 i o Diatomazsous claystons
Light gran =
s |e CM‘FM sitsised 1ol s| 3 *
1 | Silty lamination
4 il
7| Dark silty
7 20 claystons lamination
> Intensely mottled and
== highly fractured
-4 [main trend vertical
sl 3 d B0
- Angstomosing
= Fractures
1 f
7 = 3
8 (8 FMFM| e |
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SITE 440 HOLE B CORE 37 CORED INTERVAL: 48154910 m SITE 440 HOLE B CORE 38 CORED INTERVAL: 491.0500.5 m
i FOSSIL s FOSSIL e
G | [ CHARACTER | B2, 5 w | CHARACTER | o
O, s Z|ow = 0 w z{ T
el 1 of = GRAPHIC [g=(z%2 = e 0| = | GRAPHIC ]
1z [-Z)2(8] |2| |5| & |urHology|Eafurics SHTHDAAIC DESCRIYION 1z |522(8 | £ | utHoloey K HPHELOGIC, DESCRIPTION
wa on|2|Z|wlB] |8 = A= w5 |501%| 2 2 2 =308
=725z 8% |5 = 2MEz|8)|% |- oxlTE
= < = < ==
= |® |R|z]|=|B o = = |2|Z|3|a =
b Long burrow wace Otive gray (5Y 472) dintomaceous
T . daystone intensely mottied
= 05 Distomacenus Chive gray (5Y 4/2) dustomaceous and fractured.
n claystone claystone intensely mottied, ony botron ek
= 1 B moderately fractured, sty in part, fragments
5 = WVitric clayey
siltstona TOTAL C — OR ~ CARBONATE
3 1.0 2,140 cm mg I'lﬁ.il;”:tl’c €~ CARBONATE (X1 Black to live black claystons layers, Tsulted
|3 1 Nurnerous Iractures " 5 g gn. (5Y 4/3-4/4) intarval with faint laminations
a ] Mormal and reverse CARBONATE BOME ’ e yellow white (5 8/2] caleareoun chalk layer
w pe . ot 32028 em - 1.2% < *"' 138 30° dip at base of Section
=] SMEAR SLIDE SUMMARY 2 ] ,
-] ) = ] SRty matiiect TOTAL C — ORGANIC € — CARBONATE [%]
5 = 2 7 1 with various shacls of 2 116¢em (10,08, 2}
= g . %+ §5 ] = aliwe (5Y 3724/3) 2,58 cm (11, 1.0, 1)
o« =5 = About B cm offser E_ E 32 g > Numeraus fractures, 3 R
E “ 2l ittt § i w 3 = same with CARBONATE BOME
E 2] §ey E H z o 3 s ot 2112113 cm - 12%
b Distamaceous claystane 3 'E >3 0% 8 - ! SMEAR SLIDE SUMMARY
. i 153 191 a-ﬁm = E- . 1
1818 = . s e
] Sty mottle o 27 %8 M o pr n 2 3 H i
] Gy 5% 36 64 o ~ i iz 2 z
B - Quartz 8 22 8 3 - i= £ 3 E
3| Feldspar 5 10 3 b B F i £ £%
. Heawy minersls TR 1 TR . o 28 @ B3
BF| = Clay ml:lrah 66 36 66 1
] Valcanic glas B 12 4 =) 1127 1138 439 483
AMEMIFM [aM [CC Palaganite T = 3| \‘? Sand 0 o 2 0
Glasconity 1 8 1 - Sit 2 % 45 28
Pyrite - - TR B Clay k] i 5 72
Dhptoms. 17 7T =1 Quarnz " 1 4 8
Racleolarians 1 i = = Feldupar 4 1 1 3
Spange picules 5 3 3 Haeavy minerals TR - - 1
Carb, unspee. i 1 Clay minerats. " - 53 n
Volcanic glass 1 1 B’ 3
Pale yeliow Palagonite - TR A -
= 15 773} rutfice Glawcenite - T - TR
irtersely matthed Diatoms TR 3 4 10
\l Sponge spicules 3 3 2 4
8 a Digtomaceous Carb, unsee. 2 1 - TR
'\ 83 dayione
B|B FMFM cc

OFF 911S
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SITE 440 HOLE B CORE 38 CORED INTERVAL: 500.5510.0m

Ot ALIS

SITE 440 HOLE B CORE 40 CORED INTERVAL: 510.0-519.6m
- FOSSIL - . FOSSIL N
CHARACTER e CHARACTER
5‘“ 2 3| & GRAPHIC =i I 3l 2| or PHIC |o2/5%(5
== x2alal| e (2] & z318 LITHOLOGIC DESCRIPTION L= = I 9N 2| & a8 22218 RIPTION
1z a8 e| |z| |G| & |uHoLOGY _.;—g: 1z |=2[2(8 g £| & | umHoloer :..._gE LITHOLOGIC DESC
£2lomziziale) 3] = o223 2 [on g2 gzl (0] % =30t
= 2 el = < =S
= = [212|2)3 eEr = [9|2|2)3 e
E 2 ide Otive gray [BY 4/2) distoimscooun Oive fray (5Y d?hllmr:an”
~ mm wida grayish Caystone I caystone intensely mottl
05— black (N2] Fracture ,.,;‘fd',q' mmmu,“ 051 m:':”“‘ ("Bisculty” re-aceurl,
= filling Intemiely mattled
Ll -~ Diaoeacaous cleywony TOTAL € ~ ORGANIC C ~ CARBONATE (%) 1 and fractired TOTALC— ONBAMIC € — CARBINATE ()
— 2,32cm (1.3,1.2, 1} = 2 10em [1.4,1.3,1)
1.0 4,110 em (1.4, 1.5, 0 1.0 L Spangs Fragmants 4,56em (1.2, 1.0, 1]
. Y abnnclant
= CARBONATE BOMB
. Metwaork of ting SHRARTLIDS SRy 3, 2830 cm - 0-1%
. fraciures
= a ;5 ig SMEAR SLIDE SUMMARY
1 =
~ Distomaceous cliyrone E gé g 5 B 5 3
3 g - Drilling
3| |2| 4 5 & x4 I O picuins - I
= . 165 252 410 = 8 H
2 3 Sand 2 3 3 2 A1 3
w 2 b= Coarse grayiah black (N2) St % W 27 =
z ~f filling fractures, snassomasing Clay 72 6 M ‘Q 61 310 CCs
O . andd branching Ouariz 8 & § i Sand 2 2 6
=] ] Feldypar 2 2 F] | § Sit a0 3%
o § E Mica [¥) | = Clay a7 n 58
- &= . Heavy minerals 11 TR =] E g B Quartz 7 B on
=] . Clay mi m = . aldpar 4 4
] i B i i = af bt a “ - Heavy minasals 1 1 1
g . Palaganite TR - - H i Clay minerats & w8
B - o v TR = | VOlcanic glass 3 1 10
3 = Diatams 12 13 1% = 3 E Palagonite 2 LLi 1
= Radiolarian TR - TR = - Glauconite - - 1
] g L b Pale yellaw (5Y 7/4) asn Digtoma LUK V..
~ Carb, unipec, 1 2 1 P mattle l!lu‘uum i Radiolseiant "" '.R ‘;‘
7] 0.G.SAMPLE : fraciured iy o 1 bt i
= - I
Mumerous =7 ‘
] Highly deformed
wonge < 3 Uy drilling, broki
tragments 44 into sl bicults:
101 Diatomaceous clayitone .
a8 Iddark gray, 5Y 4/1) 4 1~
Grayish black (N2) 34
’ ash maottle .
= =
Ve
8| Birmem| [ . -
5 g =
8|8 |FMiFM [Ce[ =




SITE 440 HOLE B CORE 41 CORED INTERVAL: 518.5529.0m SITE 440 HOLE B CORE_ 43  CORED INTERVAL: 5335.548.0m
FOSSIL o & FOSSIL
2 | CHARACTER 5 & o = CHARACTER 5 i
o, |< n H 0 o
e el lal (o] [8] B[ SharHIC Bl LITHOLOGIC DESCRIPTION L34 < I 2| = [ erarnic LITHOLOGIC DESCRIPTION
1z |LZ12]8 E 5| & | uTHoloGY (25| 3% 1z laglE g O| @ | LITHOLOGY
20Nz 8|2l (%] % 5233 R HHF I H
= |z = = %
= = |2|2|2|5 i = | 82|35
T distinet units of claystone: fightee
Olive gray (5Y 472) diatomaceous colared olive gray rading 1o darker
r( dlaystone interely mottled. 1 top, May be mud turbidives(?),
o
= E Dark gray mattias TOTAL C — ORGANIC C — CARBONATE %) T Olive gray (5Y 4/2) dintomacsaus
- 1 { B2 Silry nulf 2, 128em (1.0, 08,1} 1 Tone clayions intensely strewked and
g Diatormaceout claystone mottied, overturned folds, some
3 10 v e s 4 Smm o M
g V durmmter), i Lt Sharp, irregular contact
g i SMEAR SLIDE SUMMARY Cioyitone
w
z * .
g ; g ] ié z Faint straaks or laminations
e ? 1 wvom v 2 55 H 1 [rep——
: “ : R E
S 2 17F Tuff mattie g 2 Ash Inyer
= 1 idiamneter 10 mm) 1482 102 2138 Interval of laminated olive
g 14 T2 3 w g 3 Wood fragment (3 cm long) icegis iy oo
] - Faant fractures with Sh a5 0 a5 8 po £- Soizulltic elaystone (dark] [5Y B4 bechy, chie = 40,
=X PUATETOUS OFientatians Clay 1570 k=] o % WVittie spiculitic claystann [light)
il 138 Quartz 18 ] 8 =3 | Peverse faulting in an ircequlary
] Durk gra (N3) w1 Feldupar n 2 1% a o laminated wnit
3 = Heavy minaralc 1 = 2 @ E Discordant contect, shasp and
= Clay minerals - 1 E % = Inmegular
B IAMIFM{CK cc -] Wolcanic glas B 3 82 o = B &Y a2
bl b L = A1 | Palagonite a1 2 ] ol Possible ovartummed fold (iumping?)  TOTAL € ~ ORGANIC G — CARBONATE M}
Glaucanite - 1 - . 5G 51 clayitene Z.49em (1.5, 14,1}
Diatoeme - n - 4 b1 BY 42 claystons 3,61em {0.9,08, 1)
Spange sicules . = 3 4 243 ¢em (08,06, 1)
Carb. urspec. - 1 - j Zone of contused lsminatians
= complex tauiting CARBONATE BOMS
e grennish gray (5GY 511} claystone 3,48-50em = 1-2%
SITE 440 HOLE B CORE 42 CORED INTERVAL: 529,0538.5m - 5Y 472 distomacecin claystone
FOSSIL = dark olive gray (5Y 3/2) 1 em layer
= ™ by Diive bed {5 5/8), confusing
3 : CHARACTER =1 1 g R u -+ relations, possilde Tolding?
etew |1 [, [ & | GRAPHIC 2] LITHOLOGIC DESCRIPTION BF| i Thin alive (SY 5/8) layer
1z =228 |2| |5| & | vHotoeyzaler Sy RP =
22 lon|d|Z2|=|R wl = EEER 4 5 v Mottied and fractured
= = = i Sle L bt 1.4 but fairly uniform
= = il = | 5 greenish gray {SGY 5/1)
wiEim o s claystone.
- lcm ot Ne: nm’mm ather than
E DOiive gray (5Y 4/2) distomaceous :u: healed fractures obatrvid,
E dystone intenialy mottied with
- k rumeroL fracturs systams, B [AMIFMICM] o] T S A 1L IDE SUMMARY
X Diatomaceous
3 k 86|  claysione TOTAL € — DRGANIC € — CARBONATE (% P
o 2,B7em (1.2, 1.1, 1) g B i 8 £
G F 4,67em (1.0, 1.0,0) i E % .2 ig i 8 E
] E
] CARBONATE BOMB } H i
1 3,1012em+ 1.7% £ ii Hiau
= 1012 279 421 2122 36 423 4
s '} Fractures with 1 em SMEAR SLIDE SUMMARY Bana 7 0 C A | LI 7 L]
- offset manimum it I n o« s W ¥ 325
- Casy L) "™ ™ [-] a7 L) - L
=/ a EE Ousrie s 5 5 & 7 8 8 7
K3 v B Puidipar 4 7 LI F T 7
i - Distomaceous H Wics ™o - = = 2
z ] 85 chaystane E Hewey mimersly - ' = & - - 1 m
-+ = ES‘ 3 Clay minsraly ® % 6 a7 @ & &
8 o ‘E Veolcarsc glas 4 5 2 w o8 & 8
5 ; 1486 285 Palagusnite ™ - ™ - - = ™ =
= E g Sard 10 isucnim ™ o 2 & - o TR -
o == Siit 7 35 Dimoens LU W@ LI
g Y g y’ Clay 72 65 LLeT— - m ™ - - = ™ -
3 Ouartz & B Sponge weeules s LI | ® & &5 7
a Foldwpar 3 2 Carbs, urpee, T - 1 2 1 ] 2 -
Heavy mineraly TR 1
Clay minersly T 85
Strong drifling Vileanie glaw a 2
dinturbances Palsganite L
Glaucanite TR 1
Diatoms 1 2
Radiclarianm - 1
Spange ipiculis 2 4
Carb. unipsc. 1 4
8| B |Fm|cM

69¢
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SITE 440 HOLE B CORE 44 CORED INTERVAL: 548.0557.5m

i
-
3
x
[+]
=
m
@

CORE 46 CORED INTERVAL: 567.0-576.5m

Ot ALIS

FOS5IL i FOSSIL o
S | | cHARAcTER | sled % | | cHaracter | u=d,
(= i) z = o < w Zayt
= = P ) 2| & | GRaPHIC loglaSig LITHOLOGIC DESCRIPTION 38 L a| |2] & | GRAPHIC loglzSia | LITHOLOGIC DESCRIPTION
A EE G| & | utHoloGY Z=izt =2 1z |23|2|8| [5]| |G| & |uvrHolooyZafes 2
2 |onl2iZ g @l = =393 2 |on|2| 2B |2 = =223
= |z |8|9|2|2 = 2 |I="=%2|12|= =<l
= |= |21Z|2|5 e = = [2|Z|E|a 5 i S|
BFRMFMIEM  [ce| 4o
kP ci ‘-‘_‘I: | | | cluyitone, olive gray (5Y 4721 ] o Silty pocket
E Otive gray (5Y 4/2) distomaceaus
2 i claystone modeately mottled and
E = highly fractured [open network].
=} =B 1
= _g’ g Firn alive (5Y 673 and
g dark gray [5Y 4/1)
o« L laminations cul by
w - & fracture.,
3 3 Puenica fragments.
ur @ Silty ash pocker,
g Met of conjugate fracturss, open, with
= posuible horizontal dickensides(?),
% % g Driatomaceoui elayitone.
Contorted olive (BY 5/4) clayey
SITE 440 HOLE B CORE 45  CORED INTERVAL: E57.5.567.0 m o = 2 distoslis bad,
FOS5IL =} . |8 ' Dark olive gray mattled dlayitone
= .
S |- | cHaRAcTER | 2 3 e
0w : - t'z) 2 | GRAPHIC |og Z=5 5 P Highly fractured (hesled fractures  TOTAL € — ORGANIC C — CARBONATE (%]
'1‘— 2w H] ~{ = o -..._3.. LITHOLOGIC DESCRIPTION g #nd open partings). 1,103 em (1,2, 1.1, 1)
wZ|wo|E § 5| |G| & | LVTHOLOGY Exietiza g 277 em (14,13, 11
i:' Omlg 2lE w| F =3r% ’
E == < s Fal e [ CARBONATE BOME.
= = |R|Z|2|a el S 3,337 em= 1-7%
Medium gray (NS} sty pocket,
-5 Fractured (normal fault) light gray SMEAR SLIDE SUMMARY
] ;9. 23| INT) tulf ayer ottact 318 ¢, i gy (BY 472 dimtommacisous 3 ‘ Ottt of siity hed along taulrs,
. daystone ntemely straaked and - =
= 05 Dlmrf Im‘;é\ T— moderately mottled; highly fractured s
2 . § Y v Tneated); bedding dips 207, =
g o .= Medtiim dark gray (NS isrupted
h B3| witric andy sitsane grading 1 voio v % E
1.0 1o clayiione, 3 iz
=1 i o o T Highly fractured,
- 5 1 | Aot Gltemasmouncovion 6 o T3 f ] s o 251 280
& e . mfcmlFe jom|  |ee| s e
5] % | - Clay m om
pr} ] Chaseez 5 4
o § =
& 5 ] ol oy i TOTAL C — ORGANIC C — CARBONATE (%) G mers 7 @
w = o potket 1,107 em 10,9, 0.8, 0) e Sl il
= x * 2,103 em (0.9, 0.8, 0) Distams LI}
g 4 ] 4/ CARBONATE BOMB Spange pacudes L
3 1,46 cm = 0%
Pumice fragment. .
3 * SITE 440 HOLE B CORE 47 CORED INTERVAL: 576.5.588,0 m
= SMEAR 5LIDE SUMMARY T
‘J % |- | CHARACTER
8|8 |rplcw oft 5 §8 o |2 8l 2| crarm
ce - B 2 i' == lxZlalawl 2] |E| 2 & LITHOLOGIC DESCRIPTION
£ 31 ¢ 1z |533|%|e 5| & | tiTHoloGY
-EESE I EEF HE
2 53 a8 = |z |8 E |2
i ,lnn 143 1123 = “|Z|=|0
- a1 B Glive (5Y 573)
Silt 0 40 5 L B P 3 ) laminations cut " .
Ciay L I L) 8 R by nosmal fault. Ofive gray (5Y 4/2) dintomaceaus
Chuartz 65 32 5 ] - i claynane, slightly mottled ad highly
P w02 % 05 ¥4 - - N— fractured [open network] throughout.
b = . o with 1 em blocks with
Clay minerais 0 2% 72 1 vt TOTAL € = DRGANIC € — CARBONATE [%)
Volcanic glaw % W5 w H ] b df Mk sk, 1,16 cm (1.2, 11, 1)
Palagonite - TR TR o - 1.0 Aah
imnu = 3 = g 5 d . " CARBONATE BOME
e - e L em =
Digtoms TR 8 15 & L ] & Pumce tragment
Sponge spiculey - = 1 b ot = . SMEAR SLIDE SUMMARY
w -
= 2 a3 High drilling disturbance, E
S = Nunllrut:hn! wisible, g £
B Icm FM|CM 2 5 g
. FEY
= T
170 CC
Sand 0 =
Sh 25 28
Clay ™7
Quartz 5 2
Faldspar 2 -
Clay mineraly n o
Vetcanic glas 5 4
Palagonite - TR
Pyrite T =

g
g
2
-7
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SITE 440 HOLE B CORE 48 CORED INTERVAL: 586.0-595.56 m SITE 440 HOLE B CORE 43 CORED INTERVAL: 595.5605.0m
FOSSIL 3 L FOSSIL '
% |~ | CHARACTER - % |- | cHARACTER "
8- |3 3z R g o |2 8| & | orarnic [o23%s
O = | GRAPH o = L a2 IPTI
& 'E- b= P sl 1g| |E| & “m’;w':., =20 LITHOLOGIC DESCRIPTION SZE zlals g 2| £ | irotooy §: LITHOLOGIC DESCRIPTION
v ol W == HEnEH
L3[58%(81, (8| |5 = R HHALREE £
=798 21Z|8(5] |= R S F T a=z2
= |= |21Z|3|5 = = 2|z |=|a ol S
1 SR ittt Sriebermn  Maiiivies
] Mediam light gray auh pocken. T i : i dark gray (6Y 311); ntarse
05 " m:u wm?;n:;:n :-ni»o 057 = = mantiing. Tracturing modesate:
o 4 " Tutl bed disrupted. medium 3 Graded s rewarked by peruisent high sngie parting,
1| z @3y INS), el ! §%8]  burowing. RBONATE NI
= i TOTAL € ~ ORGANIC C — CA
v Duk By 4 aoe  TOTALC - ORGANICC - CARBONATE 4 107 e s e
- (5Y 413, 5¥ 4/4). " 1, 1. v AL
] Mottles outiined by black 3,80 cm (1.3, 1.2, 1) ) fackgialiaoheiads 5,37 cm {14,
] iy 6,108 em (1.1, 1.0, 1) 4,08,
= Semall lsrminations showing CARBONATE
S A . 3115117 cm = 23%
= Swrongly mottied and bio- 3,130-133cm = 1.7% Black veing (hole deviation 5471, L)
L',n,"""m O — SMEAR SLIDE SUMMARY SMEAR SLIDE SUMMARY
wnface with horizantal =
- Mettium gray ash bed bioturbated £ 5= B
3 slickensides. 3 P |[ o : 8 s
Ash packet, g s 1= : £8 §
Medium dark gray (N4} =1 =4 z E
b’ s packat. E g (-5 ] 1= g 2% & E
Swongly trctured. Yoiisa ved 154 Mumerous pumice granules. S
d biack ring 3 8 ! 1~ Otive (5 4/3) claystone. Sand 0 - 15
:iﬁ:’:‘ﬁﬂmhm Sit 60 10 22 B i Meium gray {NE) ash bod, g:\' % ;.'g :
w 4 g % w0 7: = presbsceiri Quartz 5 31
i 48 Claystons, strongly mottled MF . 2 = 3 Faidkpar 3 3 H
=2 1Y 41, 473, 414 mattles). I'hmmmim( - 5 1 . 1~ i 3 3
z B 3 o shtta i, Clay mineraly 0 8 T 3| 3 Eractures with shickensides(?) Sty nkrueid zxnw o
z E Voleanic glass 8 - 5 - ‘_ = kg ey Valeanic gass L)
i & gm-n " - - H B ] fadmpories = !
£ v s Wit rite I w 3 Diatoms T
Purtice fragment, ¢ . R 15 2
- Silt grains dispersed in claystone, Diatoms ' 8 18 8 & T Qfive 5Y. 4731 claysrone Radiolarians TR
=+ " M = - . — -
il 2 m H 3 ? 5 Esy strangly mottied, Dip « 10° e =ugls 18
= 15 Medium gray (NS) ssh pocket.
Puenice fragment. ui wl|E < 2 Macium Tight gray IN6)
Silt graing miked with z *= B b ash packet.
claystone. - (=1 s Bioturbated silty claystons bed,
*; - = Silty claystone.
4 Camgplex veins: probably 4 4= gt 78
N dewatering structures, i oy
| hadium gray sah pocket. I Very dark gray [5Y 31
e claystone with large
5 It motting. -1 A matties (=1 em)
- " 1= separated by black rims
3 -1 Strang high sngle parting. -y i v
1=
2 3 2 Fault surface with
‘2‘ o . harizantal dickensides
E -l Distomsceous diyatone. -2}
= 60|  Intensely matted. T
=] TS Pumice fragment. -~
5 b} 5 N g
o 1~
n e F - Coarse maring with
o Black vein natwork 1~ "
e dewatering veins. =] ey ol {6Y B34, 5/
- I Fractured zone with
S ' rumerous surfaces
-1 g el showing horizontsl
B |RP|FG |CM  |CC] 1~ Sraving hot
Y
b~
=
1]
& :';a
_-'% Strong parting.
BF)
RP| RP| FMFM cC =

OFF LIS
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SITE 440 HOLE B CORE 60 CORED INTERVAL: 605.0614.5m SITE 440 HOLE B CORE__ 51 CORED INTERVAL: 614.5624.0m
FOSSIL FOSSIL .
5 r | CHARACTER | ] r | CHARACTER | gl=d,
o, = Q. = s
2w wl |8 E | crarHic Qe law O| B | GRAPHIC |oaz=ls
'z :g 2 A 2 | £ | urHotosy LITHOLOGIC DESCRIPTION ‘e ;% 2 3 @ E| £ | LirHotooy 255mCu LITHOLOGIC DESCRIPTION
P [omgZ2lalE| (5] 2 2ongIZ (g8l |8] % olaazs
= |= |o|2|2|3 z |= [oj2|=(2 =gl
= w|Z|x|D wi|Z x| i
B 4"_’62- it 5 Medium gray ING] ash laver. Dark gray {SY #/1] claystone; highly ll ; Oive geay 15Y 4111 claystone, intersel
B fr ined: i aystone, intensely
Cota® Tutfive mottle mm‘f;;di;";m,?&” | a7 motted iighly regular, large fup o1
| ate 7 dameter) motiles of alive (5Y 631 1
05 g3 Medium gray (NS1 utite pod ;?";;'C,E;:fn:'“": crmete o [ F o with normal offsst of #t lesst 35 cm,
1 = - B4 1 imprasion of pasudo-breccia,
= g:w" 11N Faults probably occurred peeithification;
'i' 3 1.0 - TOTAL C = ORGANIC C ~ CARBONATE %] pursisient parting.
g n Medium gray (uffite layer 113 em (1412, 1)
8 2 4 ;.'Z) = % 138]  disturtst by barrawing a 2 I
2 . 1 @ AHBONATE BOMB
z 2 ‘§ 1= 1,127129 em = 2:7% 14 Viry vt oy (N8I
o« 2|2 A Fractured dark gray 2| | a5 bedd ——
w |5 ] {5Y 4/1) claywtone SMEAR SLIDE SUMMARY Grayith alive (10Y 4/2) claystane, intensely
g = 1 L 1 mattled and highly fractured rumerous
=] p = ; faults {inclined 55" 50" | offsen, average
——mn = I 1.em per fauilt,
2| s 2 B 2 1
TN Z 1
3 [ s s ]
BE R I : E 25 ! "
relaMemcml o] 35 10 1188 w 5 | Irreguisr fracture, fairly homonensous.
s 5 % 2 & 3 '
+ 4 3 Graylah alive 110Y 42) TOTAL G ~ DRGANIC € — CARBONATE (%)
g TRaA 8 = |5 I dlaystone intensely mattlod 1,28 em (1.1, 0.8, 3)
rm:;. 2 4 1 2 g § nd highly faulted, Fractured
Hewvy minessly - TR TR - = l m::':lig, drilliag CARBONATE BOMB
powbibliicnty & 88 45 W w 5 ! X 2. 8082 om = 23%
Voicanic glass © 3% g sl |3 | SMEAR SLIDE SUMMARY
Distaems 5 B - |
Radiolariars TR TR = 5
spicuier ™ 3 - - 28
Carts. unapie. - 1 vo |v £
1 LW.SAMPLE £
] 5d
2 147 157
3 Sand v
B i EE]
4 0 Clay &2 7
Quarts 128
4 vein v Fefdspar 33
. Heary minerats 1
B Clay mingrals 62 7
o :’oﬁm s & 3
Grayiah clive slagorite
8e (e fee| 4 (oY 42| s m
m davitons Dratoma B4
Spangs spicules 2 2
Carty, urnigoe, a4a 2
Cale. ranaot. a4

Oy 4.LIS
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SITE 440 HOLE B CORE 52 CORED INTERVAL: 624.0-6335m SITE 440 HOLE B CORE 653  CORED INTERVAL: 633.5843.0m
FOSsIL - FOSSIL -
S v | cHaRacTER | sl b r | cHaRactER || 7
o H Zl-gi O o b= ey
s-|=ul lal |a| |2] 8| SRAPHIC leizSE ) LITHOLOGIC DESCRIPTION == =wl 1o |a| [2] & | SRAPHIC LaizSls | LITHOLOGIC DESCRIPTION
1z [R3[2|8| || |G| & [uHotooy R 2o LZ|2312|18| (3| |G| & |urHotoeyEsnas
$2on|2|2|0lB] |2 = EEER E T EA P ul = 5325
2 Iz |BlE|S|=s = = |z |81< < =]
= = E z : o Ovinl S - o 2 z : a e Sun
Persistent high sngleopen partings, Light olive gray [5Y 5/2) claystone with olive. _‘f Pate olive (5Y 6/3) caicarsous i
20 Grayish aliva (10Y 4/2) claystone
:.,,",ﬁ:,’.a}mu"m el Nurmergus taults with 1.0-1.5 em h T with intense mottling of ofive gray
aF Dusky yellow (5 6/4) hard normal ofiset and dip with \ I5Y 3/2] veirs and fauliing theoughout
AP calcaregus groenish gray [5G 6/1) o3, :&M_ﬂm-ln fractuse nats 45°-60°
1 tutfite with stresks sral motthe. ! ‘P L
Grayish olive [10Y £/2] clay- Glauconite grasng
wane, recus to motties f 114 Calcaeeus motthes and glauconite gram
and faulte. e commanly ohserved through
Sections 1 10 5,
Mediim dark gray (N4} ash matile. Vitrie e
Light ciivs brown (5 5/61 Y [lras|  viic ctaytone pocker
calcareous mortle. Dusky v olvegren I3 ;"3"5":, cigaus‘?nl»:-cc — CARBONATE (%)
e e .36 o (0.8, 0.7,
mottied .: nmi’: I Celcareous mottin, 4,53cm (11,08, 2}
soem faulita,
2 %l;lwn IN3-N4) sandy claysione 2 r gﬁ?ﬁﬂ:‘?l“
e,
Dusky yellow [5Y 6/4] caicarsous
patch (rich in nannofassils) r Calcarsaus mortls
surrounded by olive gray (5Y 3] a2 Glaisconitn graing
3 = mottles, Ir
i =
g £ ; Grayish olive 1o [ight
[} - Geayish otive (10Y 5/2) clay- alive gray (10Y 42 1o
I g § Hode, intensely mott 5Y 572}
= ] 5 streaked. ; i
]
g - Medium gray disrupied ssh bed, folded. ,P‘ SMEAR SLIDE SUMMARY
B e Bk dip with 25°, " = |? i 3 g s 5 8 £ z
= ~ v = s £ 8 =
TOTAL C ~ ORGANIC € ~ CARBONATE (%) “ 3 s 5 : L -+ E 5 § :
2.63cm (10,08, 1) a i " | E g-g; ii §E T Ei
] = 53 B 1] o F Bz
CARBONATE BOME a g ﬁ ¥
. g i 3127129 em = 12N = H 119 130 145 2922 356 437 464 496 561
1. o “ | 37| Sand 4 7 14 4 1 1 8
R SMEAR SLIDE SUMMARY S Iy it ® 4 4 5 B R B M AN
- = BF| Clay W s5 & 2 M 71 & 12 6
- E 8 5 % FP B Qua 8 33 8 T 7N 7w
a e o = 2 8 z B a s Falcspar 3 18 4 4 3 3 3 8
- voin g2 1 1 Heavy minerals TR ™ ™
- = g § § i 9| Caymmenls 10 55 5 0 29 M 6 12 8t
= z : & Volcanic glass 4 2 B a § 3 B 7 8
] F 3 E 533 ! gnqmiu 1; - 1 TR ) TR
" miconite a0 ™
ol = o ::a 11z z.s:as ;ﬂ 2117 Foraminiters TR TR
RP(B [Fmicm B sin 2 24 W % ;W s il e 2 & & % i :
[c cc b b1 wicules 3 2 2 2 3 3
Clay 8 42 72
powid 8 10 0 2 4 I+ Corbrunspec, 3 21 1 ] 2 4 3 & 3
ok 3 1 5 1 2 ol Calc.rannos TR 10 ™ TR TR TR
Heavy minerals TR TR 7 TR
Clay minerals 48 76 B3 42 T2
Voleanic glass 32 1 8 3 1 s
Palagonite ™ 1 1 TR J.
Glauconite ™ 1
Foraminifery TR ;
iatamms 4 B 2 B
Radiclasian TR TR
gt 1pi 5 3 4« 1 2
Carbunipec. 4 4 5 6 it
nannoi T TH B
3 '
& i
] '
3T H
i +
7| 3 ; [ ¥
o]
s sif
CC| i e =

Ovr 41IS
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1 56620 m
+ SITE 440 HOLE B CORE 55 CORED 652
SITE 440 HOLE B CORE 54 CORED INTERVAL: B43.0-6525m CLaE L g
FOSSIL > = CHARACTER
R z s 8, g 8| 2| orarnic ‘55‘;]5 THOLOGIC DESCRIPTION
- e w
or(Su w| [8| & | GRAPHIC 2, LITHOLOGIC DESCRIPTION “SEzlalg S B | oo a2 LITHOL
LZ 281218 (5] |G| & |moreevESsaE s3[5012(2 1, 15| |E| % e
w5 |90|2] 2 - B> ox =7 (982|218 " B
=T |2MEZ|8(5] | = z |= |o|2|=x|2 B
= [= |8|2|2|3 = = HEHE
= = 1 ¥ Olive gray (5 4/2) vitrie elaystone healed
Grayish olive (10 &72] claysione, with o Dlack weing and fractures throughout.
mottles or homogenesus, with healed Y0
fractures throughout core; open partings 0.5
parabiel to fracture trend, . y
;i . ]
1 0 1;“:"?’ i} Greenish gray [5G 6/1)
) " Faults with reversed oftsets; fault planes 1.0 morie,
Geayith clive 110V 472) dip 40°80" inclinations (125-150 cml, 5 Y
Hoteageness shty 3 Olive gray [5Y 8/2] silty claystane.
cavitons J- J
Grayish olive (10¥ 4/2) distornaceous vitric R Y
dlaystane Dipping ulllrl:n .Iqln lwn::::d 7] r 35
with faults. Pomible as clasts incorporated in ] "
silty unit; bedding bands and is overtarned Zl I ::::“MI?‘ :illﬁcmllm
A rmcttle (210-250 o). 2 ] avstone, Otive gray [BY 472} vitrie elaysione.
? 7]
Glauconite grains =
a7 Geayish olive [110Y 4/2) silty claystone. I,
o Y 42} glaucanitic vitric
White pumice fragments = ot g Othe gray (5Y 472) hcsalric i
=4 ¥ bt ini Grayrsh olive (10 4/2] vitric elaystons 3 pocket
o L0 . - = %)
] bedding with 25 30", 42 TOTAL € ~ DRGANIC € — CARBONATE
1 —+ 32 cm (0.8, 0.7, 1)
o = i Tt Wating. TOTAL € ~ DRGANIC C — CARBONATE (%) s =] 1- Otive gray (5Y 472) T tomlon 08 1)
& 2 3 fauliedkin sandy claystone 55 110, 0.9, 1) z ) 3| I+ calcareous clayey
o 5 3| 1 It 0 right of nertical, : o = 5 95| isrone. SMEAR SLIDE SUMMARY  _
= dicate: ol BOMEB £ 1= g 2
- 3 - (BY 4/4) becs. € =] = + 8 8
S = B 311013 em = 7% 3 & s =
& 1 124 & § +: t E
g HE ] 3 il p—— SHEAR SLIDE SUMMARY £ : i TR ENE
g “ ; . matties in claystone, § = i Vitric cleystons, Ei‘ 55 H “é =
o § = B o = o 4 b= x| 3
£ 28 i e a - - 8 5983 o
P wyan E §§§ - 5 1 + Olive yray (5Y 4/2) 148 235 395 462 538 5107
live gray = 62 | tomaceous silty
e Stes SHE ] 17| e TP EE
4 4 g 83 835 8 53 o7 a & 12 2 45 B 7
oy
e - Mottled claystane R e aw A 2 Quarrz 8 5 2% W 3 &
capped wi Sand - = Fetd 4 9 A4 & 1
e fommii it qdyw N M ] Veary mioersis TR TR TR TR T
i, oldea. Sy Boow & K L 2 Clayminerals 67 72 20 45 7
" et - SRR I . 0 Volcanicga 10 3 10 & 87 3
H i 11 1 TR TR
g Heavy minerals ™ 1 TR 1 : E.i.'.:;:.', TR 1 TR "
] wrbrtheprbd Cayminerals 69 55 45 80 57 36 | Caicareous Sl & 3w .
1 streaked claystone, Volcanic glass 3. 1 |? ? 'If J’ it laminated, Fratiolarians TR
4 Palagonite TR . 3 5
= Glaueanite ™o t iyl L TR
3 Eyrint ™ B i Cate, nannas TR
5 =5 Foraminifers ™ 5 Otive gray [5Y 4/2) d
= Distoms. LA ] 5 o7| sty cavstone,
Radiolari; 1l
— voID Sm-:n._“ “ 4 3 2 5 CARBONATE BOME
— Corb,unipec, 8 9 5 4 5 3,12130m= 1:2%
] Cabc. nannot 1
BF Vitrie
RM|CG [FM cg - claystone {
6 Y Ofwe gray [5Y 4/2)
B ity claystana,
)J homogernous.
: f
ad u
P B [FmlFm]  [cc
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SITE 440 HOLE B CORE 56 CORED INTERVAL: 662.0671.5m ITE 440 HOLE B CORE 57 CORED INTERVAL: §71.5-681.0m
FOSSIL FOSSIL
S |- |_cHaracTER =l o |- |cHaracTER =
o |3 Z | GRAPHIC |oalz=lo o (3w 8| 2| crarmic |Ef=lE
e lmzlwn|aw w =| w Ol LITHOLOGIC DESCRIPTION i »:Z Wl o o i O LITHOLOGIC DESCRIPTION
I EEIRE 5| & | vuTHOLO GY Eajze Ou 1z [RZ12[8 z 5| & | utHoloGY S
22(onl2(Zgl5| (5] % B FPon2IZglE| (%] % Gz g3
- = o =4 = - = - =
= |= |2|2|2|3 a5 |2 |212|2|a 5=
Olive gray (BY 472} silty claystone o Grayish olive (10 472) silty cal Intenast
l ! silty calystons ¥
Aty 101 burrow inturaaly matted and viraaked, mattled, with greenish gray 15GY 6/1) and
Intersely faulted and fractured; micstbisr 820 odlwir bardwery (B 4/4) calcareous.
persistent high angle open parting. intervats, Healed faults and fractures of several
1 White ssh mattled 1 J ::::::: partings pasallel (o soma fracture
w 10|
£ !
w
=3
8 1
~
; Grayish alive (10 4/2)
wh Graanish gray (BGY 6/1) ,}‘ silty claystone, intensaly
mottled tutfite. : matiled, TOTAL C — ORGANIC C - CARBONATE (%]
§ Dive gray I5Y 4/2) silty claystane
G - 3, 106 cm (0.8, 0.8, 21
i 5 Intwnasly but relsively fainty 2 f 5,54 om (0LB, 0.7, 1}
a Ot calcarecus mottie. CARBONATE BOMB
y 3, 130132 cm = 1-2%
TOTAL € — ORGANICS C — CARBONATE [%} L SMEAR SLIDE SUMMARY
2,50 om (0.6, 0.6, 0) » E
_ = [ 3 I'
| ] CARBONATE BOMB 3
Buttows 37880 cm - 0% g H Grayish afive 110 4221 . 8%
o 2 v sty clagstone, iz ia E 1
SMEAR SLIDE SUMMARY : 3 intermely mattled. :_"‘ ‘;
3 m.muwm w P < 3 ' H 85 s
« o | - a -
E <sd Bty lem ¥ 5 3 E £ =1 b a2 g‘"“ |5||n 302 Saﬂll
- t n n s
w 5 F E Clwy 68 6 &
4 = E Chuar 7 4
4 1 Z i35 s Felgspar 2 3
g T 180 1119 232 Heavy minerals TR 1 TR
H N ,! e gray [5Y 472} Sand 3 5 Clay minerals 68 ]
B wlty claystane, Silt 7 2% M ; Graylsh olive (10Y 472) Valeanic glass 3 2 5
: Clay n n n silty claystone, Palaganite ™™, 1
& - Quartr 5 8 w0 Intemsaly mottied. Glasconite TR TR
3 ] Feldupar 3 6 & ] ?‘ Foraminifers TR
4 1 Hesvyminersly TR TR TR 4 ] Diatorms [ 9 5
x Clay mineraly ®wnn n 5 _!-, Hadiolsrians T
- Vaolcane glass 58 3 2 -] Spangs wpicules 2 3 3
— voIio Patugonite F 'rg - T unspec. 6 1"
- Diaram ? -1 (=T TR TR
i grunp spicules 2 4 3 7l
b, unpec. 1 2
B| B |FM ccl Silty clayswone, ] ¥
= Grayuh afive (107 4/2)
[ sty claystone, intensely
mattied.
2 {
r oy
B |CM FM{FM| CcC} 1 iR

OFr ALIS
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SITE 440 HOLE B CORE 58  CORED INTERVAL: BBLDE205m 2&4'_‘_0 H o“;::; CORE 58 CORED INTERVAL: 690.5-700.0 m
FOSSIL Fo
- CHARACTER 2 |= | CHARACTER
3, |2 El 2| en O |3 3| 2| erarnic HiFTiGN
=Cl=el 1ol el (2] 8 APHIL LITHOLOGIC DESCRIPTION SoI=2lala] [2] [B] B | ey LITHOLOGIC DESCRI
1z D220 z 5| & | utHoloGY LZ|=0lZ(2 £ ol &
£ lon|2| 2w wl = s2onizlZ gl (% =
z|8\k n el |~ alz "
N EEE S GEHEIEE
= w|Z|x|O 4
Diatomaceaus wifty clavatone,
Qtive gray (5Y 3/2) dimomacsaus silty
elaystone, Moderately mottled, with a Light gray (N7 tuft,
net of black very fine dewatering veins, 05
some motties are olfset slong dark lractures. Vitrie dimomsceou
RAM, 1 dayirane,
! Silty bed.
qu;“ agmen’ AM) Otwwe gray 5Y 372) dastompcrow sty
Mumr:wil m:; bl dayitone throughout care, Slightly to
il pocker maderately matthed; Black veing snd hegled
) fractiares
TOTAL € — DRGANIC € — CARBONATE (%)
2, 16em (0.7,0.7, 1)
glnlre arey lﬁ\f‘-Tzl 4, 136 e (0,8, 0.8, 0} Otive gray {5Y 3/2] diatamaceaus silty
omaceous il a ing,
2 dayrione, intnely CARBONATE BOME 2 claystone with fant nat of black voins,
mottind. 3, 141144 om - 4%
SMEAR SLIDE SUMMARY
5 s 333 g
g =2 H 8 g Obive gray (SY 3/2) distomaceous sty
Pumics clast with 5 3 5 H § § = claystone with faint veins and minor
3mm diametwe, H 5 FE: ] ‘E'- = faults,
av Biusy & HE TOTAL C — ORGANIC C — CARBONATE (%]
az nd :_;m e 2 3 3 Mestium gray (NS 2,111 cm (0.9, 0.9, 0)
= 3 Pumice clast with o B M a0 4 E i bed. 4/88cm (0.7, 0.7, 0)
u 3 3 men dinematar, Clay @ 2 23 M S8 & H P s
Fri 3 Quarts w40 75 & 2 5 mamnom oM el
= § Feldspar 5 15 1 3 g a g
= Heavy minersiy 1 9
= £ o Gy nimarals . &2 8 ;g ® sg SMEAR SLIDE SUMMARY
e 2 = i 1 a Otive gray [BY 3.2}
w -+ Glatscon 1o 1 - =5=
& o ey Ohive gray (6Y 320 Pyrite 1 1 1 oM ::mm g 25 5% = g s
=) o L caseold Foraminiters 1 ¥ claystone, H ig
-+ Wty cevsions, Duatory 1 4 z W w0 g § 5 E i
ma Radiolariam 1 1 E
4 ) Sponge spicules 4 3 o 4 4 Siéauﬁiini
-+ Db unepae. oL B 176 258 423 520
- Zealite TR = 126908 A 8
™ G s T St B » » B
e Ciay 61 B84 75 67
g Chsariz 71N 5 W
lem) - I Otive gray (5Y 3/2) [ w5 2 5
g - b ] diatomaceous Heavy minerals 1 1 2
|CM| i B sty claystone, Clayminerals 47 68 48 61
s ; Volcanieglas 10 & 1 8
— 52| Oiwe gray (BY 3Im = g.::aniu : 5
- diatomacs 1) — T
5 ET cay. o 5 - Diatoms LTI I I
58 - Rodiolarlans 1 TR 1
- RM — e pvcules 3 4 5
] Cubounspec. 5 4 75 4
] Silicoflagoliates 4
_3] Tutt bad, ] BT Cale. rannos 3
] ' & [mmlee Fp | foC| dine s
E live gray [5Y 372) = silty claystone.
! distomateaus ity
laystons
§. & -
da d
1 voin
BF L ]
RP|B |FMIFM| [ec] FF . F— [
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SITE 440 HOLE B8 CORE 60 CORED INTERVAL: 700.0-708.5 m SITE 440 HOLE B CORE 61 CORED INTERVAL: 709.5719.0m
L FOS5IL o L FOSSIL NI
g : CHARACTER 2] n E- u g .‘_ CHARACTER 2| w o
- o o -
L=l = P 9| £ | GRAPHIC oiz30 | LITHOLOGIC DESCRIPTION Ly =1 P Y | B | GRAPHIC logzsle LITHOLOGIC DESCRIPTION
1z|~5|%|2 G| @ | LITHOLOGY 2025 1z 5|22 G| & | LITHOLOGY (=252
20N IglE| |2) % a2z 2 [ong)2lglE] |8 2 SRR
et = = |= = =l
Sl i 2 ; 25 - = 2 § : B 5 s i
:
Ctive gray [5Y 372) distomaceous sty clayitene ] Olive gray (5Y 32) diatomaceous
alightly maotehed and faintly wined with many z clystone, moderately monled,
05 small fractures with offset throughout core. 05+
1 1 -1 ALbrlan,
1.0 Light geay (N7) utt, 1.0 = Very light gray [NB) tutt
B _ -1 Medium dark gray [N4] rutfite
7 Moderataly motled. -
B 7 Oiivg gray (5Y 3/2) diaromacsous
=] Ofive gray (5Y 372) distomscacus 1 claystone, dightly mottled.
= Tuffite, ity claystone. S 2! .
2 1 § ,9 =y O L § TOTAL € — ORGANIC C — CARBONATE (%)
TOTAL € — ORGANIC C — CARBONATE (%) = £|E 2| 3 g m"‘n"m'g“"""“*m,:‘:‘;_ 2,28 m (0.8, 0.8, 0)
2 o 2,98 (05,07, £ | B| E b i
2 e 5 R AR K8 w H + T, 148150 cm = 0-1%
S = § E 3 . m;?y‘ 5 “| g ] SMEAR SLIDE SUMMARY
w =
g 2 3 SMEAR SLIDE SUMMARY E 5 3
= £l ] Chive gray (5Y 3/2) ] S 8
= %[5 ] v 5 is E i
& 1R — sty clayitone, E -i % — 2 g i
& g 3| 5 E ;— 2 3| 58
- 55 33 33 & voio 1123 2110
. 7 ol 5Y 3/2) Forid : v
B 1108 2110 390 4 Sien g { Sitt ®
] 4 3 s 4] atomaceous Quy w
g 1 i 2 41 ;! - daystone. Ouerz 13 s
Clay M s e = ar
R TE=
g E Light olive geay (Y 7/1) ::" '3 ; ‘g BIRMIAMEFY}_ loC \?:l:;‘:n;; f: ?:
i Heawy minerals 1 1 2 Pyrite )
£ =1 Clay minerais 1 % 8 aummln z tg
— Vol [ ] 2 :
; 4 ] Pyritn il 1 1 Carb, uripoc. 4 5
] . Distoms 4 5 n
] Radiolarians 1
B voIp plrs ' f 4
Oiwe gray [6Y 3721 Carb, ungpec, 5
BF - ﬁl’ clavstone
1t 3
R8s [Fmlre| el Lt

0¥y A LIS
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SITE 440 HOLE B 62  CORED INTERVAL: SITE 440 HOLE B 728.5738.0 m
FOSSIL FOS5IL &
O [ | CHARACTER | S |- | cHaRacrer | .
Q. |% 4] -, o, < = Al
===zl |2 ol & = LITHOLOGIC DESCRIPTION = P o) £ 215, LITHOLOGIC DESCRIPTION
LZ[=32(8| 18| 5| & LZ[=32(8 gl B R
soom g2l |9 % 7o 22|51 |8 = EeEE
G HEE = |= |8%|2[3 B
Ohree gray (57 3/2) claysione, Diatom rich, M Soonge fregnent.
slightly mottied; faint blsck wnin: high
gl open parting. &0 O 15Y 3/2) claystone, shightiy
e gray Iy 3
Y mattled and faint black veing, some healed
fractures,
TOTAL € — ORGANIC € — CARBONATE {%)
- 1, 146 em (0.8, 0.8, 01
=
w g = SMEAR SLIDE SUMMARY With sponge tragments.
8 -
g 5 {
H “ -E
[ (-1 5 { Otive gray I5Y 3/21 daystane, dightly
ks 1 ‘t motthed and taintly veined with offeet imn
& o Bisck colos,
o
i 1100 " >!/
St 25 g
Clay L] H
lFImr 5 g
eldipan 2
2] ejrmgm Clay m':.."::" rj' 2 §- Ligh gray tutf bed. o 15Y 3020 e
Volcanic glags 1 W g E ve gray claystane,
Glaueoake H <] 2lx
Distoms 9
- £ il - o
smcules 3 A 3 E
Carb, urspec, 1 a
5 em| 4| S TOTAL € — ORGANIC C — CARBONATE (%)
2,69em i0.9,0.9,0)
4,35 om (0.9, 0.8, 1)
CARBONATE BOMB
CM| 3,37.39 om - 2.3%
iive gray (5 3/2)
cayitone, SMEAR SLIDE SUMMARY
L/ 3 :
Medium gray it E i =
with burrow. : oz s
AM| a @ iz
zEs 160 38 496
Sant E] 7
7 Siit % 51 53
3 Cay 7 45 0
4 Ouarre &€ 8 4
— Feldspar 3 4 12
i Heay minerals 1 2
3l Clay minerals o113 10
4 VOlcanic glan L] -]
. Pyrite 1 FS
~ Diaroms 8 1 1
. Radictarians ™
-1 Ofive gray (5Y 3/2) :DF:;:-N" ; TH
RAM(CM CM| [y ite

OrF 9LIS




SITE 480 HOLE g CORE &4 CORED INTERVAL: ?EII—?-‘T.S m SITE 440 HOLE B CORE 65 CORED INTERVAL: 747.5-757.0 m
- FassiL - i FOSSIL n
CHARACTER s
8, 3 T 3| 2| orarmic ity 8. |3 RERE HEAR) b
[} -
SSIEZlalg] l2| [B] 2| oreno ey Baiz2e. LITHOLOGIC DESCRIPTION g = P Y PR B < - ol = LITHOLOGIC DESCRIPTION
s312002(2 1. (3] || % & P HEINEH R SE%CR
- 2MN|212|8 " o=z s> lon|=|Z|g (2| |=| = =503
z |z [8]<]|92 2 = = |= |a|=|a|2 e
= “lZ|=|2 - clzl=|a =] peae el
Y Dawatering veins offu by smal) faulis ! Burrow
ot i ina
% GIIHMlt '\'"u:;:';:‘ 35 Dark greenish pray (SGY 4/1] clapitons
8 Grayish obive [10Y 472] claystone, intensely Sand pocket
1 bioturbated; healed fracture netwark and veins, 1
Ext olive yellow (5Y 5/4) cal
’ i = 3 turrenws offsen 146 mm, Offsets dominantly
12| Light olive ray (5Y 5/2) calcareous, posible worm burrow and bed. z 3 g 12 horkzontal slong vervieal fault planes.
! Calcareout burrow, ] ﬁ
: -] ] i BONA
Ctive grary (B 471) claystone wiih light olive gray 5 E TOTALC - OROANIC G — GARDONATE (¥)
W (5 5/2) 1o dusky yellaw (5Y 6/4) caicareaus motties. = & ' o
= = it o
B o CARBONATE BOMB
= =z sg|  Seonee hagmenn % b 1, 5152 em = 1.2%
o ~ oF 4 &3 Tulf pocket,
5| = 2 Dissemirsatest ity b o 4 SMEAR SLIDE SUMMARY
© RP E JOTAL C - ORGANIC G — CARBONATE (k) .
1 cm (0.8, 0.6, 1 - i B8 B8
g vilg s Intenssly biaturbated. — vOID i ; E
5 ; =
1 SMEAR SLIDE SUMMARY aF 1 Dark grewnish gray & B E
= Tulfite bed. s § b & melaMre|rd (oo | bl e e 0
: ‘g EE ‘! g _ s — 138 112 1128
] Y g
B - s m % 1
3l 3 § 3t iE A Ciay ? .
— e 4 4
B voID 58 1112 241 250 268 2145 me T%
= Sand 2 TR 28 10 Clay minerals 72 a
1 St 1754 B8 19 T2 46 Valcanic glass ? 4 1
. Cly B T om a4 »
- = Olive groy (5Y411)  Guanz « 3 M 3 1w W0 Favamnites wmnem
daystone., Feldspar 2 1 4 1 & 7 Diatoms. 7T 6 7
RAP|RM(RP | FP) CCl . mmn:‘:" D 2 ;r « Sponge spicules 4 3 2
rals
" 3 H - i SR Carb, unipec. T3 1
Palagonie ™
Glauconite TR
Diatosmy 7 19
Radiolsian T
Sponge spicules 2 2 » 3 1
unspec, 1 7

6LT
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SITE 440 HOLE B CORE 66 CORED INTERVAL: 757.0-766.5m

Ot ALIS

SITE 440 HOLE B CORE 67 CORED INTERVAL: 786.5-776.0m
L, FOSSIL i FOSSIL N
u |- | CHARACTER b % |- | CHARACTER 3
o |2 3| 2| orapmic |iis=e 2~ |2 3| 2| orarnic [o35=ls
L | L o
= lE2|mla] |2| || = Z28. LITHOLOGIC DESCRIPTION =E o lalal 2] [B] € le2iz3l8, | LITHOLOGIC DESCRIPTION
1z 221218 |2| |G| & | uTHoloGY Zajen Sy 1z |23|£(3 5| & | utHowo ey Fow
23 lonl2|Z|wl2] [=]| = =304 “3 lon|< 2 = E508
R HHEHIE Szt e FHHE B
= |= |92|2]|2|a et = |= [2|Z|2]5 =3
2:‘1« aray i:\f 471} claystone nlulh bm;l:;um Silt bl wnd tutfite (SY 4/1),
dewataring vaing, extantively brecc ¥
. E Olive groy (5% 4/2) claywtonn with
througheat cone with motihes of light olive .
1 way (5 5721, : D M e
Witric clayey tiltstons
1.0 15Y 2.6/2].
Oirve gray (Y 4/1) claystone with
; bioturtations and healed fractures:
Vitric claystone bed
offsst and rotated. apen parting network,
Otive gray I5Y 4/1] clayutone, =
= Thin lsil1) bed.
= i TOTAL C - ORGANIC € — CARBONATE (%)
= 8 2 Vitrie silty claystone Ak G- ORG,
E 2 g E 2 gracied bad, 2,80 cm (0.6, 0.8, 01
w : " CARBONATE BOMB
z 2|2 & SaseiouadditJn 3,3135 cm - 1:2%
3 P Duark greenish gray [5G 4/1) claystone, 5 v .
= E TOTAL € — ORGANIC C ~ CARBONATE %) o
© H S1en 1,112 em (0.8, 0.8, 1) 2 ?;&“‘rmr"’"“
* g mumﬁnﬂz\mm
3 CARBONATE BOME hagiad
Light gray [N7] sifty mottled, 3, 8487 em = 2:3% 2
B 3 ] Black claystone with good SMEAR SLIDE SUMMARY a 3
] Fiasility, 1
= Deformed ., 88 § E =
= burrous iz § g Z: voID
] il - ' -
= i 5 I3 E: ER 1 Dark grenish gray
| > G O #7 >3 8|8 |relre| (oo -'-'_-',-Z’?i | | {6GY 4/1) claystane,
~ 28 281 352 312 3130
~ Sand 4 2 3 SMEAR SLIDE SUMMARY
3 = sazz o8 s 535358
7 =y £ B8 B g
4 “ voiD etz 4 4 4 18 13 z Es =] =] 2:; -
] Feldypar 5 3 2 8 5 532 5 § 5
2 Heavy minaraly ™M TR I a g o E =
~4 Clay minerals 8 77 72 3 Eg l:‘l‘ g £33
1 WVolcanic ghass 18 6 5 2 8
= Palagonite ™ 1 2
Glauconite TH 128 184 1926 250 254 352 365
B |RP|RP| AP o T Claystona, Pyrite ™ Sand 2 15 5
- - Diatoms 3 2 6 TR 4 St 62 52 28 W 7 W s
Sponge spicules 1 1 2 1 Clay B ¥ M B8 48 61 75
Carh, unspee, 1 E I | 1 Ouart 4 18 5 37 B 9
Feldsar 1 a 3 2 6 7 a
Heavy minersiy 4 TR 4 1
Clay minerals 38 4 s
Voleanglam 51 18 7 2 8 4 3
Palagonite 3 TR 3 1 1
Glauconite ) 1
Diatosrs 2 1 ] a 1 3 4
Radiolasian. ™
Spange spicirlés 3 2 01 2
Cart umspec. L 1 M 3 1
? 5
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SITE 440 HOLE B CORE 68 CORED INTERVAL: 776.0-785.6 m SITE 440 HOLE 8 CORE g9 CORED i 7855-795.0 m
FOSSIL = = FOSSIL 2
S |- |cHaracter | " S g |cHaRActer | i
o2 2 I 2~ 2| GRrap 5
wsfewl |, o| £ | erapHIC 2 LITHOLOGIC DESCRIPTION o (ESalal |2 el & APHIC Jogizo LITHOLOGIC DESCRIPTION
1z (22120 g 5| & | utHoloGY a5 1z[=32(8| |E| |5| & |vHotocyEaleme
2 oNIZiZislE] |8 2 EEE A FHEFEE e
= = - b
CRERHEIHE &[A 55 = |= 22|25 5%
Caicareous worm burrow (olive yellow, 5 B/8), 3 "] [——
Calcarmaus wosm burrow (olive yellow, BY B8/6), @, calcareous claystone, caleite-carmentid.
05 F — Very dark gray [5Y 3/1) sty claysane,
gk 4% maderately moitled; dask veim and
RA # Sitty claystane. TOTAL C - ORGANIC C — CARBONATE (%] 1 7} ﬂ taaadod fractusrms; peryistent low angle
I i 2,68 cm (0.5, 0.6, 0) . y i
1.0
il CARBONATE BOMB .
i Yellowlsh gray (5Y 7/2) 3, 132134 om = 1-7% .
RP chalk filled burrows, -
141 Silt bed. .
M Medhiiam gray (NS) itty packet,
g 2 = Cabcarmous wirm burrow, r
] = Very daek gray (SY 371 silty claystone.
2 £ Dark greenish gray {SGY 4/1)
E = &7 sty clayitone. r
& ‘|2 2 TOTAL € — ORGANIC C — CARBONATE (%)
& E o M Calcite-cemented mantie. 1, 75em [0.7,0.7, 0)
£ 1o 2,1 em (0.7, 0.6, 1)
3 5 T CARBONATE BOME
I F 2,8497¢m - 1%
S Vitric elayey siltitane, e =
1 = EAR SLIDE
d 241 Duk greerish gray (5GY 4/1) = Y Very dark gray (57 3/1) SUEARSLIDE SummaRy
silty clayrione, o Y vty ciaystons, fairly = =
5| sirbes. g “ hormogensous cavstone BE,E_ B
5 a Y 1360410 cm). S 5
B Cayey siitstone, 3 !; : it
! An Su g [+
120 127 498 442
Sand 2
S i PN % o %0 78
it " oy
8 |cMm|AP AP ek Carts m 5 2z 10
Sectian, Worm burrow Feldspar 5 2 1
42| Siny ciayirons iy minerals 8% 45 17 71
Thifs igendnation Valeanic ghass 5 5 5
Glauconitn 1
BMEAR SLIDE SUMMARY 4 Prit - B
Dhigtears. 1 8
Mhmwiculn 2 1 2
8 = unspec, 40 M
g § s 5 F g 8§ 3:; i 3 Voio
i H B 5 é ;i i i‘! BF - Very dark gray (5Y 31}
ST I I O 0 O I e |relem |Fe|  [cCl sy ciaystons.
185 1901 121 LMY 24 287 20 224 345 386
Sana 5 " 17 1+ "% L] n "
L] E L »n 5 2 » u M a3
Clay L] % o ¥ B a2 7 &8 =
Quertr LI ) L] n wu n W n %
Feidwar 4 4 10 1w & 0 ] 7 12
Heavy minmrals 1 K ™ L] 27 3 4 3 .
Cley mrmraly 68 4“4 k. ELEE ]
Volcanic gam 6 n 2 L] 2 . . 5 3
Palagonie 1 3 2 4 2 4 L] 3 3
Glaueoris ™ 1 TR 2 1 1 1 1
Doy L] 3 1 ] ™ 2 4 7 7
Padictarans. ™
Sponge sicules 2 ™m 2 1 1 3 a 1
Carbs, unmpee, 2 1 1 | ] 2 a
Calz, maneon ™m
Lithic fragmerts. s L] L] " 2
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SITE 440 HOLE B CORE 70 CORED INTERVAL: 795.0-804.5m SITE 440 HOLE B CORE T CORED INTERVAL: 804.5814.0m
5 FOssSIL 5 [ FOSSIL i
CHARACTER CHARACTER e,
9|2 8| 2| crapnic 5 8. |2 8l g | crarmic [ HiEs
= Eg; 5| 12| |E] & iwotooy 8. LITHOLOGIC DESCRIPTION o E E% 2|8 % =] - umm.oacwrgéi Gl LITHOLOGIC DESCRIPTION
o B
2"2~:§3§ al = 23 $2|on[2|Z 5|5 (%] = :—,%%2;
- < = = =
-“9:5:- = -“‘9;;5 ] e o
] s e ]
. o Oive gray (5Y 372) dutomaceous
0.5 Drill cuttings and downhole wash, 3 051 claystane, "‘0":!""‘!' mattisd
1 graded duting wath. r Dk gray (N3} vory Some dark veim and healed Tractures;
! ] 1 N & fine grained sanditons persistent low angle open parting.
3| | 3= - off | | Eami
) =i = 5 Q % Worm burrow, 1 x 10 mm
= 1 ———= 5 =
w = b I =5 ] T Silt boddy or bed,
H E = .
8 é m X Diaehc gray (N3} dilttone bed.
= g = 1 40 Olive gray [6Y 3/2) distomascecus
daystone,
[ 3
g UZJ AL i
% 2 =] VOID tg AM 2 'ﬂ 73 itnie siltstone ted,
- <] %
- : g;um,
. 5 ke gray (N3] gracded
1 w g 9 120 itsiane bed, hetind
BF N & £ / foults.
m el CHive gray 15Y 3/2) diatomaceous claystone, - *
Ael 8 |APIAP| lcc| a g . Qiive gray (¥ 372) diatomaceous
p — daysiom,
] Medtium dark gray (N4]
. sirssane, TOTAL € — ORGANIC C — CARBONATE (%)
3 4 2,106 om 0.7, 0.7, 1)
= CARBONATE BOMB
-1 voin 2, 142184 em = 0-1%
. SMEAR SLIDE SUMMARY
= Cive gray (5Y 3/2)
4 diatomaceous = = = -
@8 | FP| RP[RP fcc L oty 8 £33
g 2 g
i
§332584%
240 273 278 2120
Sand 2 2° 3 12
Siit 27 3@ W B
Clay 8 70 77 35
Cuartz 7 8 8 45
Frldspar 4 12 31 B
Hewwy mineraly 1 1 4
Clay mineraly 62 60 56 31
VOicanic glass 37 TR 90
Pyrite 12 2 2
o w7 13
Radiolariang TR TR
Spangs 3 1 3
Carh, unspec, 5 18
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