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SITE DATA

Date Occupied: 24 November 1972
Date Departed: 26 November 1972
Time on Site: 60 hours

Position:
lat 10°52.19'S
long 123°50.78'E

Water Depth (from sea level): 2298 corrected meters (echo
sounding)

Water Depth (from drill floor): 2308 corrected meters (echo
sounding)

Bottom Felt At: 2315 meters (drill pipe)
Penetration: 442 meters

Number of Holes: |

Number of Cores: 47

Total Length of Cored Section: 442 meters
Total Core Recovered: 365.5 meters
Percentage Core Recovery: 82.69

Oldest Sediment Cored:
Depth below sea floor: 442 meters
Nature: Calcarenite
Age: Pliocene

Basement: Not penetrated

Principal Results: Site 262, near the axis of the western part of
the Timor Trough, penetrated a wedge of flat-lying
sediments that thickens towards Timor and overlies a
north-dipping sequence from the southern flank of the
Trough. The sediments comprise 414 meters of Quaternary
and upper Pliocene planktonic ooze overlying 13 meters of
upper Pliocene shallow marine foraminiferal dolomitic
mud and 15 meters (to total depth) of Pliocene very shallow
marine dolomitic shell calcarenite. The salinity of the in-
terstitial water in the sediments increases downward to a
measured recorded value of 53 parts per thousand, and is
interpreted as possibly indicating a salt body a short dis-
tance below.
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BACKGROUND AND OBJECTIVES

The island of Timor lies on the northern edge of the
Australian continental plate. It is part of the Outer
Banda Arc and is separated from the Inner Banda Arc
on the north by the Wetar Strait which is only 30 km
wide. The subduction zone to the north of the
Australian plate is believed to lie at the Inner Banda
Arc; however, there are few earthquakes and no post-
Pliocene volcanic activity on the part of the Inner Arc
immediately to the north of Timor.

The Timor Trough is located immediately to the
south of Timor. It is believed to have developed along
the leading edge of the Australian plate in response to
resistance to underthrusting to the north. The Timor
Trough itself has been mentioned as a zone of “limited
incipient underthrusting.” Seismic profiles of the trough
axis reveal flat lying beds unconformably overlying
north-dipping reflectors traceable from the southern
part of the Timor Sea.

The objectives of drilling at this site were:

1) To date the initial folding of the Timor Trough by
coring across the unconformity. The age of the basal
terrigenous sediments above the unconformity will
indicate a minimum age and the age of the uppermost
(?calcareous) sediments beneath the unconformity will
indicate a maximum age. Interpretations from seismic
profiles suggested that the age of initial folding is late
middle Miocene.

2) To determine if the prominent regional Cenozoic
reflectors beneath the northwestern Australian margin
are isochronous.

3) To determine whether or not the folded reflectors
beneath the trough are infraneritic, as indicated by the
lateral decrease in interval velocity of equivalent layers
from the shelf edge to the trough axis.

4) To obtain a complete reference section of the
marginal sedimentary sequence of northwestern
Australia.

5) To obtain reliable downhole heat-flow
measurements. This region has shown indications of
high regional heat flow which might be related to
incipient subduction.

SITE SURVEY

The general nature of this site in the Timor Trough
(Figures 1, 2) was known from existing Vema-24 and
Diamantina seismic profiles. An additional seismic line
was run by the Bureau of Mineral Resources (BMR)
shortly before this cruise was undertaken.

The approach to this site was along the Vema-24 track
with a northerly turn along the BMR track. Although
both of these existing tracks were made with satellite
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Figure 1. Location of Site 262 and generalized stratigraphic column.
Glomar Challenger apparently did not OPERATIONS

navigation,
follow exactly along their lines.

A sharp topographic ridge marks the nonherly side of
the Timor Trough axis and that was an aid in adjusting
navigation of the different tracks. Since the ridge and
axis are two-dimensional features, the survey consisted
essentially of a cross-axis profile.

Reflectors on the Australian flank to the south dip
northward under the axis. Because the seismic profiles
indicated flat-lying layers on the Trough floor, it was
necessary to find a place where a deep reflector could be
reached with minimum overburden. The north-to-south
traverse which Glomar Challenger made at reduced
speed (about 11 km/hr) showed several reflectors dip-
ping to the north. Most of these reflectors did not retain
their integrity for great distances but merged or split
into other reflectors.

A prominent reflector at the base of a relatively
transparent layer was mappable over the region. It is
shown in Figure 3. Immediately after the beacon was
dropped, a diffuse deep reflector appeared beneath the
ship but it was believed that the drill site was to the
north of it.
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The proposed drilling site was approached from the
southwest. This track was nearly parallel with the axis of
the Timor Trough and along a Vema-24 track. When the
ship was near the longitude of a track recently run by the
Bureau of Mineral Resources (BMR), Glomar
Challenger turned north, then south, and made a
complete traverse of the floor of the trough and the base
of the north and south walls. This traverse revealed a
place where the horizontally stratified surface layers
could be penetrated with relative ease and the deeper
dipping reflectors could be reached. The beacon was
dropped while underway at about 9 km/hr (5 knots) at
0200, 24 November 1972.

Immediately after the beacon was dropped and while
the seismic gear was still streamed, a new steeply dipping
reflector made its appearance which suggested that the
beacon was dropped very near this reflector.

After retrieving survey gear, the ship was positioned
over the beacon. The bottom hole assembly and drill
pipe were run in and sea floor was tagged at 2315
meters. The hole was spudded at 0730, 24 November
and continuously cored to a total depth of 2757 meters
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Figure 2. General bathymetry of Site 262.
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Figure 3. Tracks, bathymetry, and reflection times to prominent reflector for Site 262.

or 442 meters below sea floor. Details of the coring are
included in the coring summary, Table 1.

Operations were routine with better-than-average
recovery through Core 44 at 2738 meters. When Core 46
was cut from 2738.0-2747.5 meters, the hole sloughed
and stuck the drill string on bottom. We were able to
establish circulation and pumped in 50 barrels of mud.
After circulating and working the pipe for 10 minutes, it
came free. Core 47 was cut to 2757 meters and the drill
string was again stuck for a few minutes before it was
circulated and worked free. Since most of the scientific
objectives of the site had been realized, we decided to
terminate the hole rather than risking loss of the bottom
hole assembly. The hole was filled with mud and
abandoned.

Separate wire-line runs were made at 2548.0 meters
and 2595.5 meters for heat-flow measurements. An
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inclinometer was included in the first run and recorded a
deviation of 1.75° at 2540 meters. On the second heat-
flow run, the extender was bent because the formation
was too hard for penetration by the probe. No
additional heat-flow runs were attempted because of
hole conditions.

Weather conditions and positioning were excep-
tionally good during the time on site. After pulling and
securing the drill string, we got underway to Site 263 at
1400, 26 November.

LITHOLOGY

At Site 262, 442 meters of sediment ranging from
Holocene to Pliocene in age were penetrated and 82.5%
of this recovered in cores. Five stratigraphic units are
recognized on the basis of color, texture, and
composition (Table 2).
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TABLE 1
Coring Summary, Site 262
Date Depth From Depth Below
(Nov Drill Floor Sea Floor Cored Recovered Recovery

Core 1972) Time (m) (m) (m) (m) (%)
1 24 0815 2315.0-2320.0 0.0-5.0 5.0 4.9 98
2 0920 2320.0-2329.5 5.0-14.5 9.5 4.5 47
3 1020 2329.5-2339.0 14.5-24.0 9.5 8.7 87
4 1055 2339.0-2348.5 24.0-33.5 9.5 54 57
5 1140 2348.5-2358.0  33.543.0 9.5 7.6 80
6 1225 2358.0-2367.5  43.0-52.5 9.5 9.0 95
7 1315 2367.5-2377.0  52.562.0 9.5 9.0 95
8 1400 2377.0-2386.5  62.0-71.5 9.5 9.5 100
9 1455 2386.5-2396.0  71.5-81.0 9.5 9.5 100
10 1540 2396.0-2405.5 81.0-90.5 9.5 9.5 100
11 1635 2405.5-2415.0  90.5-100.0 9.5 9.5 100
12 1730 2415.0-2424.5 100.0-109.5 9.5 9.5 100
13 1825 2424.5-2434.0 109.5-119.0 9.5 9.5 100
14 1920 2434.0-2443.5 119.0-128.5 9.5 9.5 100
15 2015 2443.5-2453.0 128.5-138.0 9.5 9.0 95
16 2110 2453.0-2462.5 138.0-147.5 9.5 7.2 76
17 2210 2462.5-2472.0 147.5-157.0 9.5 9.5 100
18 2310 2472.0-2481.5 157.0-166.5 9.5 9.5 100
19 2355 2481.5-2491.0 166.5-176.0 9.5 9.5 100
20 25 0040 2491.0-2500.5 176.0-185.5 9.5 9.2 97
21 0130 2500.5-2510.0 185.5-195.0 9.5 9.2 97
22 0220 2510.0-2519.5 195.0-204.5 9.5 6.2 65
23 0310 2519.5-2529.0 204.5-214.0 9.5 8.6 91
%4 0400 2529.0-2538.5 214.0-223.5 9.5 9.0 95
25 0450 2538.5-2548.0  223.5-233.0 9.5 7.1 75

Heat-Flow Measurement 1
26 0640 2548.0-2557.5 233.0-242.5 9.5 9.5 100
27 0730 2557.5-2567.0 242.5-252.0 9.5 9.5 100
28 0825 2567.0-2576.5 252.0-261.5 9.5 4.1 48
29 0910 2576.5-2586.0 261.5-271.0 9.5 9.5 100
30 1005 2586.0-2595.5 271.0-280.5 9.5 75 83

Heat-Flow Measurement 2
31 1225 2595.5-2605.0 280.5-290.0 9.5 8.0 84
32 1315 2605.0-2614.5  290.0-299.5 9.5 9.5 100
33 1410 2614.5-2624.0  299.5-309.0 9.5 8.8 93
34 1500 2624.0-2633.5 309.0-318.5 9.5 6.0 63
35 1600 2633.5-2643.0 318.5-328.0 9.5 8.7 91
36 1645 2643.0-2652.5 328.0-337.5 9.5 9.3 98
37 1745 2652.5-2662.0 337.5-347.0 9.5 9.5 100
38 1830 2662.0-2671.5 347.0-356.5 9.5 7.5 79
39 1920 2671.5-1681.0 356.5-366.0 9.5 8.5 89
40 2020 2681.0-2690.5 366.0-375.5 9.5 7.0 74
41 2120 2690.5-2700.0 375.5-385.0 9.5 7.8 82
42 2215 2700.0-2709.5 385.0-394.5 9.5 74 78
43 2310 2709.5-2719.0 394.5-404.0 9.5 29 31
44 26 0005 2719.0-2728.5 404.0413.5 9.5 3.9 38
45 0100 2728.5-2738.0 413.5423.0 9.5 9.0 95
46 0220 2738.0-2747.5 423.0432.5 9.5 0.1 1
47 0310 2747.5-2757.0 432.5442.0 9.5 0.5 5

Note: Echo-sounding depth = 2308 meters; drill-pipe length to bottom = 2315 meters.

Unit 1 (0.0-261.5 m)

This 261-meter-thick unit consists dominantly of
grayish-olive and pale-olive rad- and clay-rich nanno
ooze, with subordinate foram- and micarb-rich nanno
ooze, and detrital foram sand. Sediments are soft to
stiff, slightly to moderately deformed, and typically thin
bedded. The lower contact at 261.5 meters, is drawn
where radiolarians disappear. Rad-rich nanno ooze, the
dominant lithology, makes up 51% of Unit 1. Typically,
the ooze consists of 50% nannos, 20% rads, 15% clay,
and 10% micarb fragments. The remainder consists of

forams, diatoms, sponge spicules, plant debris, and
dolomite rhombs with trace amounts of quartz, feld-
spar, mica, heavy minerals, volcanic glass, iron oxides,
glauconite, ostracods, silicoflagellates, echinoderm
debris, and molluscan fragments. Texturally, the ooze is
a silty clay. Bulk X-ray analysis shows that the rad-rich
nanno ooze consists of 42% calcite, 20% quartz, 10%
montmorillonite, 10% mica, 8% aragonite, 3% Mg-
calcite, 3% kaolinite, 3% plagioclase, and 1% chlorite.

Clay-rich nanno ooze constitutes 30% of the unit and
is lithologically similar to the rad-rich nanno ooze
except that clay is more abundant than radiolarians.
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TABLE 2
Major Lithologic Units of Site 262
Thickness
(including
Interval gaps)
(m) Unit Description Age (m) Cores
0.0-261.5 1 Grayish-olive rad- Quaternary 261.5 1-28
and clay-rich nanno
ooze
261.5-337.5 2 Grayish-olive micarb- Pleistocene 76.0 29-36
and clay-rich nanno
ooze
337.5414.0 3 Grayish-olive nanno- Pliocene 76.5 3745
rich foram ooze (based on planktonic
foraminifera)
414.0427.0 4 Greenish-gray foram- Pliocene 13.0 4546
rich dolomitic mud
427.0442.0 5 Yellowish-gray dolomitic  Pliocene 15.0 4647

shell calcarenite

This is the dominant lithology between 147 and 195
meters. Bulk X-ray analysis shows that the clay-rich
nanno ooze consists of 44% calcite, 19% quartz, 10%
mica; 8% montmorillonite, 8% aragonite, 4% kaolinite,
2% Mg-calcite, 2% plagioclase, 2% chlorite, and 1%
pyrite. Texturally, the clay-rich nanno ooze is a silty
clay.

Silty-clay micarb-rich nanno ooze forms 15% of the
unit, Bulk X-ray analysis of this material shows that it
consists of 43% calcite, 20% quartz, 10% mica, 8%
montmorillonite, 7% aragonite, 6% kaolinite, 3%
plagioclase, 1% Mg-calcite, 1% chlorite, and 1% pyrite.

Minor lithologies of Unit 1 are foram-rich nanno
ooze (3% of the unit) and detrital foram sand (1% of the
unit). The foram-rich nanno ooze occurs only in Core |
(0.0-5.0 m) and is lithologically similar to the rad-rich
nanno ooze except for the larger percentage of forams.

Most nanno oozes are grayish olive or pale olive with
dark-gray streaks, layers, and lenses up to 5 mm thick.
The dark-gray areas are relatively rich in clay, pyrite,
and plant debris.

Greenish-gray massive-appearing detrital foram
sands occur near the base of Cores 10, 11, 12, and 16.
Typically, they consist of 85% broken and whole forams
and 10% carbonate fragments. The remainder consists
of quartz, heavy minerals, plant debris, calcareous
nannos, and pyrite.

Total carbon averages 5% of Unit 1; organic carbon
averages 1% and total CaCO, averages 33.9%.

Unit 2 (261.5-337.5m)

Unit 2 consists chiefly of grayish-olive and pale-olive
clay-rich nanno ooze, with subordinate foram- and
micarb-rich nanno ooze. The lower contact with Unit 3
is gradational and is placed between Cores 36 and 37
where there is a change from nanno to foram ooze.

Average composition for the unit is: 60% nannos,
20% clay, 10% micarb, and 5% forams. The percentage
of nannos decreases downward in this unit with a
concomitant increase in the percentage of forams. The
remainder consists mainly of (in order of decreasing
abundance), radiolarians, sponge spicules, diatoms,
pyrite, and dolomite rhombs. Trace amounts of quartz,
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feldspar, heavy minerals, volcanic glass, zeolite,
molluscan fragments, echinoid spines and plates, fish
remains, silicoflagellates, and glauconite occur
sporadically throughout the unit. On the basis of bulk
X-ray analysis this unit has the following average
composition: 55% calcite, 2% Ca-dolomite, 16%
aragonite, 10% quartz, 1% plagioclase, 2% kaolinite, 7%
mica, 1% chlorite, and 5% montmorillonite. Total
carbon averages 7.2% of Unit 2; organic carbon
averages 0.8%, and total CaCOs averages 53.9%.

Three grayish-white volcanic ash layers occur in this
unit. They are composed chiefly of ash-size glass shards
with subordinate amounts of clay. Crystals include
hornblende, hypersthene, opaques, and feldspar. One
pumice fragment, 1.5 cm in diameter, occurs in Sample
33-4, 20 cm.

Bedding types, degree of induration, and types of
drilling deformation are similar to those in Unit 1.

Unit 3 (337.5-414.0 m)

Grayish-olive and pale-olive nanno- and micarb-rich
foram ooze with subordinate micarb-foram ooze and
foram-rich micarb ooze comprise this unit which is 76.5
meters thick. Sediments are thickly bedded, stiff to
semilithified, and usually slightly to moderately
deformed.

Average composition is: forams 47%; carbonate
fragments, 22%; nannos, 19%; clay, 8%; and quartz, 2%.
Other constituents are dolomite rhombs, pyrite, sponge
spicules, plant debris, heavy minerals, and glauconite.
An average composition from bulk X-ray analysis is
61% calcite, 13% Ca-dolomite, 16% aragonite, 7%
quartz, 2% mica, and trace amounts of K-feldspar,
plagioclase, and kaolinite. Total carbon averages 9.1%
of this unit; organic carbon forms 0.4%, and CaCOs
averages 72.4%.

There is a notable increase in the percentage of
carbonate fragments from 10% near the top to over 30%
at the base. The percentage of clay, forams, and nannos
systematically decreases downward.

The lower contact with Unit 4 is sharp and planar and
is marked by a distinct lithologic change from foram
ooze to dolomite.



Unit 4 (414.0-427.0 m)

This unit is a thick-bedded, greenish-gray and pale-
olive foram-rich dolomitic mud. It is stiff to semilithified
and is slightly deformed by drilling. The lower contact
with Unit 5 was not observed and occurs in the area of
no recovery between 423.0 and 432.4 meters. A slight
decrease in penetration rate observed at 427 meters is
interpreted as indicating the basal contact. Penetrated
thickness ranges from a minimum of 8 meters to a
maximum of 17 meters.

Dolomite rhombs form 83% of typical specimens with
14% forams and 2% clay. Trace constituents include
pyrite, quartz, and glauconite. Total carbon averages
9.1% of Unit4; organic carbon averages 0.2%; and
CaCOs averages 99%.

Unit 5 (427.0-442.0 m)

Lithified yellowish-gray and light-greenish-gray
dolomitic shell calcarenite is the basal unit. This
lithology is represented only by material from Cores 46,
CC and 47, CC. Thickness penetrated is between 10
meters and 19 meters. The unit is massively bedded. It
consists of whole, broken, and worn shallow-marine
forams, molluscs, echinoderms, and sponge spicules
along with minor amounts of heavy minerals, quartz,
and clay; these are set in a matrix of spar and dolospar.

Interpretation

Based on lithology, sedimentary structures, and types
of fossils, the depositional environments are interpreted
as follows (from oldest to youngest):

1) Unit 5, dolomitic shell calcarenite, was probably
deposited in shallow marine water. This is indicated by
the abundance of shallow-water benthonic foraminifera
plus the broken and rounded character of the molluscan
and echinoderm debris. Moderate sorting of the skeletal
debris and the low clay content also suggest a high-
energy shallow-water environment. The sparry-calcite
cement is probably derived from external sources
because none of the allochems have been dissolved. The
origin of the dolomite is unknown, but may be a local
replacement of original sparry-calcite cement, the Mg**
possibly being released from the inversion of high-Mg
calcite to low-Mg calcite within echinoderm debris.

2) The foram-rich dolomitic mud of Unit 4, consists
of 14% benthonic foraminifera set in a matrix of sand-
and silt-size dolomite rhombohedra. The forams are
very shallow-water benthonic forms. Either of the
following origins is possible for this unit: (a)
dolomitization of original micrite containing low-Mg
foraminifera; or (b) deposition of primary dolomite that
was later diagenetically recrystallized.

3) Unit 3, nanno-rich foram ooze, accumulated in
shallow to deep water. Near the base of the unit, (Cores
43 and 44) the high proportion of shallow-water
benthonic foraminifera indicates an inner-shelf en-
vironment with water depths less than 30 meters. The
sudden disappearance of benthonic foraminifera and the
appearance of abundant planktonic forms in Core 42 (at
about 390 m) suggest a rapid and continual deepening of
the trough, probably to a depth approaching that of
today.

4) The nanno oozes of Units 1 and 2 are infraneritic
deposits that formed above the regional carbonate
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compensation depth in an environment similar to that
which exits in the Timor Trough today. This is indicated
by the high proportion of pelagic organisms such as
radiolarians, forams, and diatoms. The clay is probably
terrigenous and derived from nearby Timor. The units
have a combined thickness of 337.5 meters and were
deposited less than 2 million years, thus yielding a
sedimentation rate exceeding 150 m/m.y. The rapid rate
of sediment accumulation along the trough axis is
believed to result from a combination of normal pelagic
sedimentation and slumping of pelagic deposits
marginal to the trough axis into the deeper parts of the
trough.

Volcanic ash layers in Cores 29 and 33 are ash-fall
deposits derived from unknown sources.

Foram sands in Unit 1 are composed chiefly of
planktonic foraminifera with little or no clay, and these
do not display graded bedding. van Andel and Veevers
(1967) noted similar sands and believed them to be
products of local current winnowing which concentrates
planktonic foraminifera and prevents clay deposition.
Our data support this contention.

BIOSTRATIGRAPHY AND PALEONTOLOGY

General

The Timor Trough Site 262 penetrated 442 meters of
Recent, Pleistocene, and Pliocene sediments, most of
which are rich in plankton microfauna and flora. In the
bottom 3-4 cores both sediments and fossils indicate an
abrupt change from a relatively deep-water environment
to a shallow near-shore, beach-like environment. The
studied microplankton consists of usually abundant
foraminifera, calcareous nannoplankton, Radiolaria,
and diatoms. The siliceous group, Radiolaria and
diatoms, is abundant only from Core 27 (252 m) upward,
whereas the calcareous plankton, foraminifera and
nannos are common to abundant from Core 44 (413.5
m) upward. More sporadic in distribution and less
frequent are pteropods, ostracods, and particularly in
the lower part of the section, benthonic molluscs (Figure
4).

The Recent-Pleistocene section is more than 300
meters thick. It is the most complete and fossiliferous
tropical marine sequence of this age continuously cored
at a DSDP site. It is comparable in thickness and
lithology (euxinic bottom conditions) to the Recent-
Pleistocene of Site 147 in the Cariaco Trough, off the
north coast of Venezuela. Site 147, however, was
terminated in the upper part of the Pleistocene at a
depth (from sea bottom) of 162 meters.

A number of datum levels based on different taxa are
currently used to determine the Pliocene-Pleistocene
boundary. Depending on the criteria followed, the
position of this boundary and its absolute age within a
given section may vary considerably.

A number of authors, most recently Berggren (1973),
have correlated this boundary in marine sections con-
taining plankton, with the first appearance of
Globorotalia truncatulinoides truncatulinoides at +1.8
m.y. In many piston cores, this level coincides quite
closely with the extinction of Discoasters, in particular
D. brouweri. Other changes that occur at or close to 1.8
m.y. are a change in coiling from right to left in
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CORES
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Figure 4. Biostratigraphy column.
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(cont.)
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Figure 4. (Continued).

Globorotalia menardii s.l., the first appearance of
Hyalinea baltica, and the extinction of Globigerinoides
obliquus extremus.

These events seemingly take place more or less
synchronously in condensed sections, where the
Pleistocene may only be a few meters thick, as is often
the case. The timing of these events, however, may not
be the same in time with equivalent but thicker sections
measuring tens or hundreds of meters. This has already
been discussed and some examples given (DSDP Initial
Report 4, p. 599-600).

Site 262 is a good example of the lack of synchronism
in these events because the distinct Discoaster brouweri
peak disappears in Core 44 at 407 meters, well in
advance of the first appearance of Globorotalia trun-
catulinoides truncatulinoides at the base of Core 36, at
337.5 meters, or some 70 meters higher in the section.

Other authors (Lamb, 1969; Smith and Beard, 1973)
apply criteria for placing the Pliocene-Pleistocene boun-
dary that differ from those of Berggren (1973).
According to them, the boundary is determined by the
drastic reduction of Discoasters as a result of the
beginning of a cooling period, at about 2.8 m.y. In Site
262 this level lies within Core 44 (Proto Decima, this
volume, Table 7). Following these authors, Discoasters,
including D. brouweri, do not become completely extinct
at 2.8 m.y. but are only much reduced in number or they
may temporarily disappear regionally due to the
cooling. They reappear again in greater numbers shortly
after the first occurrence of Globorotalia truncatulinoides
truncatulinoides (Smith and Beard, 1973, p. 650, Fig. 5).

If the section at Site 262 is interpreted in this light one
arrives at the following picture: the sharp drop in
Discoaster abundance in Core 44 represents the begin-
ning of a cooling period. The later erratic and much

reduced occurrences of D. brouweri in Cores 43-34 could
represent reworking, but they could also be
authochtonous. The increase of the species in Cores 33
and 32, shortly after the first appearance of Globorotalia
truncatulinoides truncatulinoides in Core 36, at a time of
warming as indicated by the presence of G. tumida,
would then correspond with the final increased oc-
currence of Discoaster in the Aftonian-Emilian (Upper
Calabrian) of Smith and Beard, 1973. The much reduced
D. brouweri occurring only erratically thereafter in the
interval between Cores 31-5 would then be reworked.
Strong reworking of older Paleocene and Cretaceous
nannoplankton is observed, particularly in Cores 28-5.
The base of this increased reworking approximately
coincides with the influx of siliceous microfossils, par-
ticularly of Radiolaria and diatoms.

Depending on whether one uses the criteria of
Berggren (1973) or Lamb (1969) and Smith and Beard
(1973) for determining the Pliocene-Pleistocene boun-
dary one can arrive at very different interpretations of
the section at Site 262.

1) Based on the first occurrence of Globorotalia
truncatulinoides truncatulinoides the Pliocene-
Pleistocene boundary occurs in Core 36, CC at 337.5
meters (+ 1.8 m.y.). Extrapolated average sedimenta-
tion rates for the Pleistocene are then about 19 cm/1000
y. Assuming similar rates of deposition also below 337.5
meters, between Cores 37 and 44, the abrupt decrease in
frequency of D. brouweri, which lies 70 meters below the
first G. truncatulinoides truncatulinoides, would have
occurred 400,000 years earlier at + 2.2 m.y.

2) Based on the abrupt decrease in Discoaster
abundance the Pliocene-Pleistocene boundary occurs
within Core 44, at 407 meters. Extrapolated average
sedimentation rates for the Pleistocene in this case
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would be about 15 ¢cm/1000 y. Based on this the first
occurrence of G. truncatulinoides truncatulinoides at
337.5 meters would have occurred at about 2.3 m.y. B.P.
instead of £+ 1.8 m.y. as postulated by Berggren (1973).
The top of the weak Discoaster brouweri peak in Core 32
and the extinction of this species there would lie at about
2.0 m.y. marking according to Smith and Beard (1973),
the upper Calabrian/Emilian-Kansas/Sizilian boun-
dary.

The above extrapolation of absolute ages of last
occurrence of frequent D. brouweri and first occurrence
of G. truncatulinoides truncatulinoides, based on
assumed constant sedimentation rates, leads to widely
differing figures at Site 262. Paleomagnetic or absolute
age dating of the sediments may eventually help in
determining the correct figures.

Whatever the actual time gap is between the last
occurrence of frequent D. brouweri and the first
appearance of G. truncatulinoides truncatulinoides, it
must be considerable for the Indian Ocean area of Site
262. This gap is not restricted to the Indian Ocean as is
shown in the Caribbean DSDP Site 148 (Leg 15) where
the top of frequent D. brouweri was recorded at 131
meters, and the base of G. truncatulinoides trun-
catulinoides 13 meters higher, at 118 meters.

The regional distribution of Pliocene-Pleistocene
planktonic foraminifera and calcareous nannoplankton
is controlled by environmental conditions, not only in
cold and temperate, but also in tropical areas. This was
shown by citing a few examples in DSDP Leg 4 Initial
Report, p. 585, 586, 598, 599. The worldwide
distribution pattern of the Pliocene-Pleistocene
planktonic foraminifera and calcareous nannoplankton
is complex because of the numerous climatic belts and
frequent changes of them. Consequently, zonal schemes
based on them are necessarily tied to geographically
restricted areas, the limits of which are still to be
investigated.

A subdivision of the Site 262 Pliocene and
Pleistocene section can be subdivided fairly successfully
on planktonic foraminiferal zonation and subzonation
established in the Caribbean but certain problems exist.
In the Pleistocene some zonal markers are more
irregularly distributed compared with the Caribbean,
and in the Pliocene extensive reworking is possible. The
extended thickness of the Pleistocene and upper part of
the Pliocene, rich in planktonic organisms, made possi-
ble a study of evolutionary trends in the Globorotalia
truncatulinoides and G. crassaformis groups.

The most significant faunal-floral change within the
Pleistocene takes place in Core 29 and very slightly
above. The boundary between the foraminiferal sub-
zones Globorotalia crassaformis viola and Globorotalia
crassaformis hessi lies at the base of Core 29; that of the
nannoplankton zones Pseudoemiliania lacunosa
and Gephyrocapsa oceanica, within this core. From Core
29 down, ostracods and benthonic molluscs are regular-
ly present; above Core 29, they occur only
intermittently. Only slightly higher, at Cores 29 and 27
respectively, Radiolaria and diatoms appear and then
continue to be present to the top of the section.
Biostratigraphy

Recent: Core | (0.0-5.0 m). Top parts of the
Globorotalia truncatulinoides truncatulinoides and the
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Emiliania huxleyi zones. Age on planktonic foraminifera
based on the extinction of Globorotalia hessi. G.
fimbriata, characteristic for the Holocene in the Carib-
bean, is not present.

Pleistocene: Cores 2-36 (5.0-337.5 m). (Based on
planktonic foraminifera.) Globorotalia truncatulinoides
truncatulinoides Zone, with the following subzones,
from top to bottom: Globigerina bermudezi (Cores 2-11);
Globigerina calida calida (Cores 12-22); Globorotalia
crassaformis hessi (Core 23-Core 29, Section 5);
Globorotalia crassaformis viola (Core 29, CC-Core 36).
Core 2-Core 44, Section 2 (5.0-407 m). (Based on
nannoplankton.) Planktonic foraminifera are abundant
throughout, some species are irregular in their oc-
currence indicating temperature fluctuations. The
following nannoplankton zones are distinguished, from
top to bottom: Emiliania huxleyi (Cores 1-9);
Gephyrocapsa oceanica (Cores 10-29); Pseudoemiliania
lacunosa (Core 30-Core 44, Section 2).

Pliocene: Cores 37-47 (337.5-442.0 m). (Based on
planktonic foraminifera.) The following planktonic
foraminiferal zones are distinguished, from top to
bottom: Globorotalia truncatulinoides cf. tosaensis (Core
37-Core 41, Section 2); Globorotalia miocenica (Core 41,
Section 5-Core 45, Section 1): Globorotalia miocenica-
?Globorotalia margaritae (Core 45, Section 1-Core 47).
Core 44, Section 3-Core 45, Section 1 (407.0-415.0 m).
(Based on nannoplankton.) Nannoplankton: Discoaster
brouweri (Core 44, Section 3-Core 45, Section 1). The
abundance of planktonic foraminifera and nan-
noplankton decrease rapidly from common in Core 44
to rare or absent in Core 47. This is due to a very rapid
shallowing of the depositional environment and a
consequent replacement of the planktonic foraminifera
by near-shore benthonic foraminifera and molluscs.

Paleontology

For more information on the individual fossil groups
briefly discussed below, refer to the special reports in
this volume.

Foraminifera

Planktonic foraminifera are abundant from Cores 1-
43, common in Core 44, and scarce in Cores 45-47.
Benthonic foraminifera are rare in Cores 1-28, frequent
in 29-39, and common in 40-47.

Core | whose faunal composition differs from that
below is probably Recent. Globorotalia truncatulinoides
truncatulinoides is present in Core 1, but not in the cores
immediately below. Absent also are subspecies of
Globorotalia crassaformis, some of which—G. crassafor-
mis hessi, and G. crassaformis crassaformis—range as
high as Core 2.

Cores 2-36 are placed in the Pleistocene based on the
first appearance of Globorotalia truncatulinoides trun-
catulinoides, evolving from G. truncatulinoides tosaensis.
Though transitional forms between G. truncatulinoides
tosaensis and G. truncatulinoides truncatulinoides are
present in Cores 39-37, the boundary is placed with the
appearance of the first fully evolved G. truncatulinoides
truncatulinoides.

It was possible to subdivide the Pleistocene section
based on the zonation proposed by Bolli and Premoli
Silva (1973). Following this zonal scheme, Cores 2-11
are placed into the Globigerina bermudezi Subzone. All



subspecies present of Globorotalia crassaformis coil
dextrally in the upper part of this subzone (Cores 2-27),
and sinistrally below. Further, Globorotalia trun-
catulinoides truncatulinoides is absent. These suggest that
a warmer climate prevailed during this interval than
immediately before or after. The base of the Globigerina
bermudezi Subzone is tentatively placed with the top of
Globorotalia tumida flexuosa which ranges from Core
41, Section 2-Core 12. Cores 12-22 are placed in the
Globigerina calida calida Subzone, the subzonal marker
occurring first at the base of this subzone.

Core 23-Core 29, Section 5 are assigned to the
Globorotalia crassaformis hessi Subzone, with the zonal
marker beginning at its base. The subspecies
Globorotalia truncatulinoides tosaensis and G. crassafor-
mis ronda disappear within this zone in Core 26.

The Globorotalia crassaformis viola Subzone, the
lowermost of the Pleistocene, ranges from the base of
Core 36 to Core 29, Section 5, its base being determined
by the first evolutionary appearance of Globorotalia
truncatulinoides truncatulinoides.

The Pliocene-Pleistocene boundary at the base of
Core 36 coincides also with the top of Globigerinoides
Sfistulosus. This species disappears in the Caribbean
slightly earlier, the middle Pliocene. The boundary also
coincides with a change in direction of coiling in some
species, e.g., Pulleniatina obliquiloculata obliquiloculata,
which from this level upward is consistently dextral,
whereas at lower levels it alternates in short intervals
between dextral and sinistral. Dextrally coiling
Globorotalia menardii s.l. and G. tumida continue into
the lower Pleistocene. In Cores 32-35 they occur in short
intervals strongly alternating between dextral and
sinistral. This is in contrast to other occurrences where
the change from dextral to sinistral coincides approx-
imately with the Pliocene-Pleistocene boundary, or with
the first appearance of Globorotalia truncatulinoides
truncatulinoides.

Cores 37-47 are placed in the Pliocene. Because zonal
markers are absent or possibly reworked, a subdivision
is difficult. The base of the Globorotalia truncatulinoides
cf. tosaensis Zone is placed at Core 41, Section 2 with the
first appearance of Globorotalia truncatulinoides cf.
tosaensis. Core 41, Section 3-Core 45, Section | are
placed in the Globorotalia miocenica Zone. Globo-
quadrina altispira (Core 45, Section 2) Globorotalia
multicamerata ( Core 42, CC) and Globigerinoides
obliquus extremus (Core 41, Section 5) disappear within
this Zone. Core 45, Section 2-Core 47 are regarded as of
Globorotalia miocenica or (?)Globorotalia margaritae
Zone age. Although Globorotalia margaritae is absent,
this may be due to dissolution to which the species is
particularly prone. Reworked specimens of G.
margaritae, however, are present in Cores 41-42.
Missing in these cores is Globorotalia truncatulinoides
tosaensis which should be present from the base of the
Globorotalia miocenica Zone onward,

Hyalinea balthica which has been claimed to make its
first appearance at the Pliocene-Pleistocene boundary in
the Mediterranean, straddles this boundary at Site 262
by occurring in Core 44, Section 2-Core 33, Section 2. In
the Caribbean this species also first appears in the
Pliocene. Of interest is the level of first occurrence of
Hyalinea balthica in Core 44, Section 2 which coincides

SITE 262

with the extinction of Discoaster brouweri, the nan-
noplankton index fossil claimed to become extinct at the
Pliocene-Pleistocene boundary.

The interval of Core 44 through Core 45, Section 1, 95
cm has a rich planktonic and benthonic foraminiferal
assemblage. The benthonic species are comparable to
those of the interval below (Core 45, Section 1, 95 cm
through Core 47), and together with rich plankton, in-
dicate a deeper and quieter water condition. The fauna
is regarded as ecologically intermediate between that of
Cores 39-43 and Core 45, Section 1, 95 cm-Core 47. This
interval is tentatively interpreted as a shelf environment
with an approximate water depth of 100-200 meters.

Core 45, Section 1, 95 cm-Core 47 contains almost ex-
clusively thick-shelled, rolled and often broken, large
benthonic foraminifera and pelecypod fragments. Pre-
sent are: Cellanthus craticulatus, Operculina sp.,
Amphistegina sp., Notorotalia sp., Elphidium sp. sp.,
Heterolepa sp., and Heterostegina sp.

The environment is interpreted as being shallow, close
to shore with turbulent water and strong currents or
wave action.

Nannoplankton

Calcareous nannoplankton are abundant at this site,
good to moderately preserved, and range in age from
upper Pliocene to Recent. They are associated with
abundant siliceous skeletal remains from the top down
to Core 29, and with Ascidian spicules throughout the
sequence. Assemblages of the Emiliania huxleyi Zone
have been established by SEM from Cores 1-9 (0.0-81.0
m). From Cores 10-29, (81.0-223.2 m), the calcareous
nannoplankton belong to the Gephyrocapsa oceanica
Zone. Reworked Cretaceous nannoplankton species are
frequent from Core 29 upward. Core 30-Core 44,
Section 2 contain nannoplankton assemblages of
Pseudoemiliania lacunosa Zone age. The Pliocene-
Pleistocene boundary based on the Discoaster extinction
is placed between Core 44, Section 3 and Core 44,
Section 2, 394 meters below the sea floor. From this
point upward Discoaster brouweri is extremely rare.
Core 44, Section 3-Core 45, Section 1 is referred to the
Discoaster brouweri Zone, upper Pliocene. Following
Smith and Beard (1973) the extinction of D. brouweri
occurred after the first appearance of Globorotalia
truncatulinoides truncatulinoides and the marked
decrease of the species in Core 44 would be due to
cooling. The samples of Core 45, Section 2-Sample 47,
CC are barren of calcareous nannoplankton.

Higher evolved Gephyrocapsa species appear
beginning with Core 36. Below this level the genus is
represented by more primitive forms. This evolutionary
change coincides with the Pliocene-Pleistocene boun-
dary based on the first occurrence of Globorotalia
truncatulinoides truncatulinoides.

Radiolaria

Samples from Cores 1-25 contain a moderately
abundant assemblage of Quaternary radiolarians in
which the preservation is good to moderate. Species
diversity is high and includes, in order of decreasing
abundance: Dictyocoryne profunda, Euchitonia miilleri,
Ommatartus tetrathalamus, Pyloniidae group,
Pterocanium praetextum, and P. trilobum.
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Most samples show sparse contamination with
reworked Cretaceous material including the species
Amphipyndex epiplatys, and Dictyophinus brouweri.

In samples from Cores 26-28, the same assemblage of
Quaternary radiolarians decreases rapidly in abundance
and is absent in Core 29, Many specimens are broken.

Diatoms

Diatoms are present in Cores 1-27, approximately the
same interval as the Radiolaria which appear only very
slightly earlier, in Core 28. In Cores 26-27 diatoms are
rare; in 23-25 frequent, and in 13-22 mainly common,
occasionally abundant. Core 12 is poor in diatoms but
they become common to abundant in Cores 1-11. These
frequencies are based on the figures given in Table 1 of
Jouse and Kazarina (this volume). In terms of actual
counts, diatoms are, as a whole, not numerous in the
examined samples because of a diluting effect by
terrestrial and carbonate material. Diatoms are well
preserved and sufficiently abundant to characterize the
flora which is divided into 5 zones with upper, middle,
and 7middle Pleistocene ages.

The majority of the 97 recognized species are oceanic
with considerably fewer neritic and only some littoral
species. The diatoms of the upper part of Site 262, Cores
1-11 (Zone I) correspond to the Recent warm-water
tropical flora of the Indian Ocean. Core 12 (Zone I1) is
characterized by a nearly complete absence of diatoms.
Cores 13-25 (Zone III) contain nearly all the species
typical for Zone I but they are generally less frequent.
Some, however, differ in morphology from the modern
forms, indicating an older age for this zone. Further, the
number of sublittoral species increases in Zone III,
pointing towards shallower and also somewhat colder
water conditions for Cores 13-25, as compared to Cores
1-11. The Zone IV and V diatoms (Cores 26, 27,
respectively) are scarce; those of Core 27, Section 6
being comparable to those of Zone III.

Ostracods

Ostracods are rare or absent in the upper and middle
part of the Pleistocene. In the lower part, from Core 29
down, they are regularly present but still rare, becoming
frequent in some of the upper and middle Pliocene
samples. In the basal part, Cores 44-47, they are again
rare to absent. Apart from frequency counts, they have
not been investigated for this report.

Molluscs

Frequency counts have been made separately for
Pteropods and benthonic molluscs. The latter are
irregularly and sparsely present in the upper part of the
section, becoming regular and occasionally frequent in
its lower part. Pteropoda are frequent in Cores 1 and 2,
absent in the basal part, irregular and rare in between.

GEOCHEMICAL MEASUREMENTS

Sampling was undertaken at closer intervals at Site
262 than at other Leg 27 Sites to obtain a more coherent
picture of geochemical variations than has been
previously possible. One sample was obtained from
every core length, generally from Sections 5 or 6 unless
this position of the core was too highly disturbed or
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contained voids. Analytical methods were identical with
those previously followed in the geochemical program,
and detailed earlier in this report. Results are reported
in Table 3 and presented graphically in Figure 5, Cook
(this volume) discusses the porewater geochemistry of
Site 262.

Alkalinity

The alkalinity values range from a minimum of 0.98
meq/kg to a maximum of 92.86 meq/kg, compared with
a mean for surface seawater at this site of 2.49 meq/kg.
The alkalinity maximum is considerably higher than any
previously recorded alkalinity value in the DSDP
program. The high alkalinities are probably the result of
bacterial activity producing CO: which then dissolves in
water, primarily as the bicarbonate ion.

The high alkalinity is believed to be in part a
reflection of a rapid sedimentation rate which resulted in
the burial of abundant organic material prior to
extensive oxidation. The progressive decrease in
alkalinity with increased depth is believed to be the
product of diagenesis and the availability of organic
material. There is no obvious correlation between
alkalinity and the main lithologic units.
pH

“Punch-in” pH values are only available to a depth of
184 meters and are generally 0.2 pH units lower than the
“flow-through™ values. *“*Flow-through” values range
from a minimum of 7.12 (at the top of the hole) to a
maximum value of 8.17 at a depth of 247 meters. The
mean pH value for surface sea-water at this site is 8.23.
There is no systematic change in pH in the core and it is
not possible to relate changes in pH with any lithologic
units.

Salinity

It is evident from Figure 5 that there is a marked
increase in salinity with increasing depth, reaching a
maximum value of 53.1 °/o0 at a depth of 421 meters
below the sediment surface (the maximum depth
sampled). The curve crosses lithologic boundaries with
no evident discontinuity, suggesting that the interstitial
salinities are not related in any way to paleosalinity. The
magnitude of the salinity, particularly as it is associated
with a normal fauna, also argues against the salinity
being a primary environmental feature. The only
reasonable explanation at this stage for the salinity
values would seem to be that there is a salt horizon
located at depth with upward diffusion of saline brine.
The rapid rate of deposition in the Timor Trough area
would necessitate that the diffusion of the brines take
place fairly rapidly. Consequently, the salt horizon may
be located at no great depth below the bottom of Site
262, i.e., hundreds of meters below rather than
thousands of meters below the base of the hole.

PHYSICAL PROPERTIES

Bulk-density, sound-velocity, porosity, and vane
shear-strength measurements were made on sediments
recovered at Site 262. Continuous coring enabled
profiles of density and shear strength to be established
although sound velocity could not be determined over
most of the sedimentary column. Percentage of recovery
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TABLE 3
Summary of Shipboard Geochemical Data, Site 262
Sample Depth Below pH Alkalinity ~ Salinity
(Interval incm)  Sea Floor (m) | Punch-in  Flow-through | (meq/kg)  (°/oo) Remarks
8.36 8.21 244 346 Reference seawater
14, 0-6 3.5-3.56 7.12 7.12 2248 33.6
24, 0-6 13.0-13.06 7.50 1.55 72.63 36.3
3-5, 146-150 22.46-22.50 740 7.62 87.39 374
4-3,0-6 30.50-30.56 748 7.72 90.32 374
54, 06 38.50-38.56 7.62 1.72 87.19 374
6-6, 0-6 51.00-51.06 7.40 7.67 92.86 38.0
7-1, 06 53.00-53.06 7.55 7.80 82.21 374
8-6, 0-6 (68.08-68.14) 7.48 7.92 76.93 36.6 Depth uncertain due
to gas expansion
9-5, 0-6 78.00-78.06 7.52 7.63 65.59 36.3
10-1, 0-6 81.50-81.56 7.65 7.86 63.64 36.3
11-6, 0-6 98.50-98.56 7.90 7.80 53.37 35.5
12-6, 0-6 108.00-108.60 7.57 7.86 50.64 35.2
13-1, 0-6 110.00-110.06 7.68 7.85 45.36 35.2
14-1, 144-150  120.94-121.00 7.53 1.77 36.27 34.9
15-6, 0-6 136.50-136.56 7.54 7 47.07 35:2
16-6, 0-6 146.00-146.06 7.61 7.83 50.44 35.8
17-6, 144-150  156.94-157.00 7.46 7.71 52.59 36.3
184, 0-6 162.00-162.06 747 7.64 48.19 36.3
19-5, 144-150 174.44-174.50 7.52 7.84 49.95 36.0
20-3, 144-150  183.94-184.00 7.58 7.81 51.22 37.1
21-6, 0-6 192.50-193.56 - 7.81 46.92 36.8
22-5, 04 203.00-203.04 - 7.66 39.59 36.8
23-6, 0-6 212.50-212.56 ~ 7.72 28.05 36.8
24-6, 0-6 222.00-222.06 - 7.47 19.45 36.6
254, 0-6 230.00-230.06 - 7.61 24.14 36.8
26-5, 0-6 239.50-239.56 - 8.04 15.73 373
274, 0-6 247.50-247.56 - 8.17 11.14 38.2
28-3, 0-6 260.00-260.06 - 7.58 14.47 38.5
29-5, 0-6 268.00-268.06 - 7.65 5.77 38.5
30-5, 0-6 279.00-279.06 B 745 6.74 38.5
31-6, 0-6 288.50-288.56 - 7.50 5.96 39.9
326, 0-6 298.00-298.06 - 7.67 4.20 39.6
33-6, 0-6 307.50-307.56 - 744 4.69 41.5
344, 0-6 317.00-317.06 - 7.50 4.30 41.5
35-6,0-6 326.50-326.56 - 7.75 2.93 42.6
36-6, 0-6 336.00-336.06 - 7.70 3.03 43.7
37-6, 0-6 345.50-345.56 - 7.83 1.96 43.7
38-5,0-6 355.00-355.06 - 7.711 2.35 44.6
39-5,0-6 363.00-363.06 - 7.38 2.93 47.3
40-5, 0-6 374.00-374.06 — 7.73 1.96 45.6
41-6, 0-6 383.50-383.56 - 7.98 1.37 49.8
42-5, 0-6 393.00-393.06 - 8.09 0.88 48.1
43-2, 0-6 402.50-402.56 - 8.01 0.98 48.1
44-3, 0-6 412.00412.06 - 768 137 51.4
45-6, 0-6 421.50421.56 - 741 1.96 53.1
8.36 8.24 2.54 34.6 Reference seawater

was good in comparison with other holes but the
percentage of relatively undisturbed materials was again
very low. Sediment disturbance from gas expansion was
common in Cores 3-33. However, even in cores of high
gas content there was usually a small distance over
which the sediments appear only mildly disturbed, as
evidenced by little distortion of horizontal layering.
Density, porosity, and sonic velocity are plotted
alongside the site summary sheets. Continuous GRAPE
density (and porosity) are plotted alongside the core
photographs. A description of the testing procedures
and discussion of wet bulk density determinations and
vane shear results are included in later chapters in Part
IV.

Density and Porosity

Continuous GRAPE, syringe, and water-
displacement methods were used to determine wet bulk
density. Static GRAPE measurements were also made
on sample cylinders in soft material and on cubes cut
from lithified sediment. A continuous profile of wet
bulk density may be established by all three
measurement methods. The water-displacement test is
considered the most accurate and was used as a baseline
for the site summary profile. Density increases from 1.50
g/cc at the surface to 2.10 g/cc at 422 meters. The
increase is continuous over the entire hole, but the data
show considerable scatter over the first 250 meters.
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Figure 5. Variations in pH, alkalinity, and salinity with depth at Site 262.

Although this scatter is likely to represent actual in situ
variation, the widespread occurrence of gas above Core
33 and resulting disturbance during core retrieval may
have contributed. Data presented, however, are from
tests made only where disturbance was not visually
evident. The distinct layering characteristic of the first
three sites visited is not present at Site 262. One 10-cm,
coarse, detrital, foraminiferal-ooze layer is located at 4.5
meters. Otherwise, sediment in the top 338 meters is
clay-, foram-, or rad-rich nanno ooze with traces of
other materials. Below this level the sediment is
primarily foram ooze.

It is notable that bulk density measurements made on
heavily distorted sediment in areas of high gas
disturbance within Cores 2-33 are not lower than
densities in the least disturbed area of these cores where
the sediment appeared relatively undisturbed. In several
comparisons, density of the badly disturbed areas was
significantly higher. If the volume of dissolved gas in
these adjacent areas (of similar sediment) varied, this
would indicate that the sediment containing more
dissolved gas exists in situ at a higher density, or the
identified density variations would be the result of
disturbance which causes consolidation of the more
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gaseous sediments, a process which is difficult to
explain. Porosity plotted on the site summary sheets was
determined from continuous GRAPE readings and
from syringe samples. Syringe porosity may be more
accurate at Site 262 as evidenced from better-than-
average agreement between syringe and water-
displacement density at Site 262. A steady decrease in
porosity from 68% at the sediment surface to 38% at 420
meters reflects the steady increase in density. A
continuous plot of porosity is available from the
GRAPE data by using the variable porosity scale to read
the GRAPE density trace. Sediment mineral density
determines the appropriate porosity scale.

Sonic Velocity

Sound velocity could not be measured on sediment
from Cores 2-33. The acoustic signal was not picked up
by the receiving transducer, evidently the result of gas in
the sediment. This was true of even the materials which
appeared relatively undisturbed. In the first core, sonic
velocity was measured at 1.50 km/sec. Below Core 33
(310 m) velocity in soft sediments increases slowly and
steadily from 1.65 km/sec to about 1.8 km/sec at 420
meters. Velocity in semilithified materials is somewhat
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Figure 6. Seismic Profile at Site 262.

higher, up to 2.4 km/sec, at 413 meters. There appears
to be little difference in sonic velocity of the
semilithified material between the horizontal and ver-
tical directions.

CORRELATION OF SEISMIC REFLECTION
PROFILE WITH DRILLING RESULTS

The seismic profile of Site 262 and environs is given
by the vertical incidence profiles, one of which is shown
in Figure 6, and by the on-site drifting sonobuoy profile
(Figure 7). From these, the following reflectors are
interpreted (Table 4).

Reflectors 1 and 2 are the only readily traceable
regional reflectors. Other reflectors are present in the
vertical incidence profile, but do not show in the on-site
sonobuoy record.

Reflector 1 is clearly identified with the decrease in
the rate of drilling penetration at the boundary, at a
depth of 427 meters, between Unit 5, a lithified shell
calcarenite, and the overlying semilithified to un-
consolidated sediment. The corresponding interval
velocity for the overlying sediment is 1.9 km/sec.
Reflector 2 was not reached.

Onboard measurements of seismic velocity were made
on Cores | (1.5 km/sec) and 34-46 (1.7-2.0 km/sec,
except a few specimens—see above. Between Cores |
and 34, the sediment contained too much gas to yield a
determination. With allowance for the differences
between onboard and in situ velocities, and for the short
section of the hole suitable for measurement, the
interval velocity estimated from the profile and that
from onboard determinations appear to agree.

The identification of Reflector 1 as the boundary,
within the Pliocene, between very shallow and deeper
marine sediments overturns the idea of Veevers et al.

SITE 262

07002 06002
Figure 7. On-site drifting sonobuoy profile.

(1973)that Reflector | is a regional unconformity that
expresses the middle Miocene Ramelauan orogeny of
Timor. This matter is discussed further below.

SUMMARY AND CONCLUSIONS

Site 262 is located in 2315 meters of water near the
axis of the Timor Trough, 75 km south of the western tip
of Timor, and 230 km northeast of Ashmore Reef.
Seismic profiles of Lamont-Doherty Geological Obser-
vatory show two sequences near the site: (1) a wedge of
flat-lying layers, thickening northward , unconformably
resting on (2) a north-dipping set of parallel layers, with
their top marked by a prominent reflector (Ri of
Veevers et al., 1973), and with a second prominent
reflector (Rz2) in them,

One hole was drilled at Site 262 just south of the flat
floor axis of the Trough. A total of 442 meters of
Pleistocene and Pliocene sediment was drilled.

Five sedimentary units are recognized. The top 261.5
meters consist of thin-bedded grayish-olive rad- and
clay-rich nanno ooze, with subordinate foraminiferal
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TABLE 4
Details of Reflectors at Site 262

Reflection  Depth

Interval Velocity

Acoustic sequence Reflector®  Time (sec) (m) (km/sec)
Sea floor 0.00
Fow diping 1(R)) 0.45 427 19
Stheperdipping 2R,) 0.75  not
reached

4Reflectors in brackets after Veevers et al. (1973).

and micarb-rich nanno ooze, and detrital foraminiferal
sand. Methane occurs throughout all but the upper 5
meters of this unit. In the second unit, from 261.5 to
337.5 meters forams increase downwards at the expense
of the dominant nanno ooze. This trend continues to a
depth of 337.5 meters to give a nanno-rich foraminiferal
ooze, which continues to a depth of 414.0 meters. A
marked change to 13 meters of greenish-gray foram-rich
dolomitic mud occurs at this depth. The dolomitic mud
passes downward into a yellowish-gray dolomitic shell
calcarenite, 15 meters of which was penetrated to the
total depth of 442 meters.

Microfossils  indicate  three  biostratigraphical
divisions: Holocene in the upper 5 meters, Pleistocene
(based on planktonic foraminifera) from 5.0-337.5
meters; and Pliocene from 337.5-442.0 meters. All
except the basal sedimentary unit are planktonic oozes,
with planktonic foraminifera and mnannoplankton
throughout, and radiolarians and diatoms in the
Pleistocene only. The great thickness of Pleistocene and
upper Pliocene sediment registers many subtle tax-
onomic and ecological changes. Displaced nannofossil
assemblages are conspicuous and include Cretaceous
and Cenozoic forms in the top 280 meters, Neogene
forms from 280 to 356 meters, but few from deeper
cores.

Accumulation rates are roughly 185 m/m.y. in the
Pleistocene, and 26 m/m.y. in the upper Pliocene
(Figure 8).

Interstitial waters from the cores have very high
alkalinity values (maximum 92.86 meq/kg, compared
with 2.49 meq/kg for seawater at this site) which are
interpreted as being the result of oxidation of abundant
organic matter, due in turn to the rapid accumulation
rate. Salinity values increase with depth to 53.1 “/e0 in
the deepest sample at 421 meters. This increase is
interpreted as possibly indicating a salt horizon at a
modest depth below the bottom of the hole.

Conclusions

The geological record shown by the drilling at Site 262
starts with the deposition during Pliocene of
dolomitic shell calcarenite in very shallow water,
probably no deeper than 5 meters. A salt bed below the
total depth of the hole is suggested by a downward
increase in the salinity of the interstitial water. The
succeeding foram-rich dolomitic mud is of the same
general age as the calcarenite and again was deposited in
very shallow water or possibly in a supratidal
environment in which microcrystalline dolomite, later
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enlarged diagenetically, was deposited. The overlying
nanno-rich foraminiferal ooze contains at its base
benthonic foraminifera that indicate water depths less
than 30 meters. The appearance of abundant calcareous
planktonic forams 24 meters above the base and their
continuation above indicate a rapid deepening of the
Trough axis in the lower part of the upper Pliocene,
probably to a depth approaching that of today.
Deposition of this kind continued throughout the rest of
the Pliocene and was modified in the Pleistocene by the
addition of radiolarians and diatoms, some displaced
Cretaceous and Cenozoic nannoplankton, and clay,
which is probably terrigenous. The rapid rate of
accumulation along the Trough axis is presumably due
to two separate contributions: (1) pelagic deposition,
and (2) introduction of sediment from the flanks of the
Trough, including the Sahul Shelf and the narrow shelf
and coastal strip of southern Timor. Detrital
foraminiferal sands in the upper 200 meters are
probably winnowed deposits. The contribution to
sedimentation by volcanic ash is minor.

In terms of the objectives of this site we conclude that:

1) the date of folding of the Timor Trough, as
indicated by the age of the unconformity seen in the
seismic profiles, is Pliocene;

2) the prominent regional reflector is apparently
diachronous; it is Pliocene at Site 262, and middle
Miocene on the Sahul Shelf;

3) the sequence immediately beneath the
unconformity is of shallow-water origin, and not
infraneritic;

4) a reference section deeper than Pliocene was not
obtained due to drilling difficulties.

APPENDIX A
LEG 27 HEAT-FLOW DATA
Albert J. Erickson, Woods Hole Oceanographic Institution,
Woods Hole, Massachusetts

Two downhole temperature measurements were made at
Site 262 near the axis of the western part of the Timor Trough
during Leg 27. Although the instrumentation performed well
on both measurements, the sediment was too hard for the
thermistor probe to penetrate during the deeper measurement
(280.5 m) and the probe bent, causing loss of reliable data after
bottom contact.

Bottom-water temperature of 2.67°C £0.05°C was recorded
on both runs during passage of the heat probe through the drill
pipe. Using this value for water temperature, and the value of
10.46°C recorded at a depth of 233.5 meters, subbottom, a
thermal gradient of 0.0344°C/m can be calculated.

Thermal conductivity data were not obtained in the same
interval over which the thermal gradient was determined.
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However, the arithmetic mean of 11 values measured on
sediment recovered from 229-290 meters, subbottom, is
0.00256 cal /cm sec °C (Table A). This value has been assumed
to be representative of the conductivity of the same type of
material (radiolarian- and clay-rich nannofossil ooze)
recovered from the upper interval (0-233.5 m). Multiplying
this value of the conductivity by the previously calculated
gradient, a heat flow of 0.88 X 10-¢ cal/cm?2sec results.

There are no nearby conventional heat-flow measurements
with which to compare the values at Site 262. Two values of
1.59 and 1.63 X 10-¢ cal/cm?sec are located about 300 km
east-northeast and west of Site 262, respectively. However,
these are located in different tectonic provinces and, therefore,
do not constitute a reasonable basis of comparison.

TABLE Al
Thermal Conductivity Measurements at Site 262
Sample Conductivity
(Interval in cm)  (mcal/cm/sec oC)
25-5,26 243
25-5,73 237
25-5,134 243
26-2, 65 249
264, 83 2.56
26-6, 128 249
30-2, 103 2.76
304,68 247
30-5,79 2.77
31-2,35 2.59
31-6, 90 2.89
Average 2.56

Low heat-flow values are common in oceanic trenches, and
are frequently attributed to the cooling effect of the down-
going lithospheric slab and/or to the effect of rapid
sedimentation on the near-surface thermal gradient. Both
processes may be important at Site 262. A Pleistocene
sedimentation rate exceeding 18 cm/1000 yr was determined
for the upper 337.5 meters, which would in itself cause a 10%-
15% reduction in the steady-state flux. Thus the heat flow
through the crust should be increased to about 1.0 X 10-¢
cal/cm?sec, in good agreement with the heat-flow values
measured in oceanic trenches (Langseth and Von Herzen,
1971).

The presence of interstitial water having abnormally high
salinity (53.1°/00) in the sediment recovered from below about
250 meters has been used to infer the presence of a salt horizon
a few hundred meters below the bottom of the hole (421 m)
(Leg 27, Hole Summary Book, Site 262, Geochemical
Measurements). The presence of a localized mass of salt
beneath, or in the immediate vicinity, of Site 262, would be
expected to have a significant effect on the observed heat flux
as a consequence of the very high thermal conductivity (5 to 6
times that of nannofossil ooze, for example) of rock salt
(Clark, 1966). The presence of a body with anomalously high
conductivity within the sediment would provide a “‘short
circuit™ for heat flow through the uppermost crust, with
consequent distortion of the isotherms around the body and of
the heat flux above the mass. If Site 262 were located above a
localized salt mass, the measured heat flux would be increased
relative to the regional flux measured at considerable distances
away from the salt mass. Conversely, a salt body located near,
but off to the side and below the drill hole would cause a
subnormal flux and/or a seriously disturbed geothermal
gradient, while still being near enough to the salt body to
permit diffusion of the salt into the interstitial water. These
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interpretations are based upon a localized mass of salt, rather
than a uniformly thick horizontally extensive, flat-lying salt
layer which, while still producing high salt concentrations,
would not affect the local heat flux. Although it is impossible,
given the quality and amount of the downhole temperature
data, to distinguish between the latter two possibilities, it
seems likely, in view of the subnormal heat-flow measured,
that the drill site was not located directly above a localized salt
mass.
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Site 262 Hole Core 1 Cored Interval:0-5m Site 262 Hole Core 2 Cored Interval:5-14.5m
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Site 262 Hole Core 5 Cored Interval:33,.5-43 m Site 262 Hole Core 6 Cored Interval: 43-52.5 m

FOSSIL ﬁSSIL
o = | w
CHARACTER 1= A charAcTER || =
w = = e = £ ==
] g g 2 3 wlef 2| Limwowosy | 2 z LITHOLOGIC DESCRIPTION 4 § g 8 g g £ S 1 LiTnovosy |5 LITHOLOGIC DESCRIPTION
= o = = o o) ¥ s|lg
HHEIE g|E E|Z HE 8|8
- voIp 5tiff, grayish olive clay rich nanno ooze S lavafz Stiff, olive gray clay rich nanno coze.
R with dark gray streaks, bands, and blebs. K3 streaks Dark gray streaks and bands of clay and
_L-LJ_ Intense deformation in Sections 3, 4, and plant debris. Intense deformation in
-'-_._ ] | §; moderate in 1 and 6. Clay and plant Sections 1, 2, 3, and upper part of 4;
L-::'L-L" debris more abundant in dark layers. 1 moderate deformation in rest of 4 and 5
TEe Tl o ) svare and £
S CLAY RICH NANNO O0ZE
_J.."'J_ I Smear s1ides 1-100, 3-75, 4-75, 5-75, K3 layers CLAY RICH NANNO ODZE
e 10v4/2 6-75 Smear slides 1-80, 2-75, 3-70, 4-80,
1 _I_-l-“‘ | Texture Composition .
i o A P tTay 652 annos 36% = Texture Composition
- — st #:  Clay 231 —- _L-'-_l TTay 675 Nannos 35%
- : Sand 1% Rads 18% H v 51t 3% Clay 20
= 4 yoio Carb. frags. 10% § =, 4 532 Sand 1% Carb. frags. 141
H 2l Forams 5% £ LAl bez| 7e Rads 131
- Diatoms 3% ] 2 = S I-75] N3 1ayers Forams 75
= =) ] 10v4/3 Pyrite 2 -y i Quartz 22
g = e N3 bands 2 e ryrite @
- wio || Other components are: quartz, dolomite L gl B Diatoms 2%
3 = o rhombs, zeolite, feldspar, heavy minerals, 5 o Mies
- J_-l-J_ sponge spicules, plant debris, s{lico- b 'I"_L" = Other components are: feldspar, chert,
§ J__I__l_ L xn| 26-28 flagellates, and volcanic glass. - A Pl Lezl 26 sponge spicules, plant debris, zeolite,
1] - 9 ~L heavy minerals, silicoflagellates,
-— L L
- T «l._‘_.l Coarse Fraction (»63u): forams, rads, g 01D dolomite rhombs, and ostracods.
5 E‘ A Bt | sponge spicules, diatoms, molluscs, o = 5Y3/2
= B 3 L L TS| svae plant debris, and pyrite. 2 3 =" 700 N3 layers Coarse Fraction (=63u): forams, rads,
£ £ -y ) N3 streaks = % - sponge spicules, diatoms, and pyrite.
b= e BULK X-RAY (36.8 m) 3z F 4
s E A Calcite " X - yoIp
g = e Quartz 191 £ £ -
2= o ol Montmorillonite 133 g =
E 5 el e Mica 102 . B I = Wi
wl g = J_J-J.. Aragonite 7% é = =3 "_t_l.i_l
a2 = s Kaolinite 4% = = — = -
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Site 262 Hole Cored Interval: 52.5-62 m Site 262 Hole Cored Interval: 62-71.5 m
FOSSIL FOSSIL
CHARACTER | _ g3 |_cwmacrer || g §
= =1 = = =] b=
4 § alalElelE S| LrmioLosy § 5 LITHOLOGIC DESCRIPTION gl 2 |g g|Z|e I S | LiTHoLOGY § LITHOLOGIC DESCRIPTION
HHEEEE HE N HHE g2
= 5 H 8= o =Sle ]
3 = S -
= ‘5 5Y3/2 Stiff, olive gray nanno coze with dark x_j:J.,'L Because of expansion due to gas an
: N3 streaks gray streaks that are rich in clay, Tt S additional 2 sections were recovered.
'°<5§g VoID,_ plant fragments, and pyrite. Intense I._'I'.I_‘L 5¥3/2 They are not described here.
= S oo svaye deformation throughout. L= Ol 70{ N2 streaks
7 2 Bl § Stiff, olive gray and grayish olive nanno
2 RAD RICH NANND 00ZE L.L.'L'_L ooze with dark gray streaks, layers, and
1.0 Smear slides 'I-?Oc. 3-10?. 4-60, 5-75, CC L.l.""_L mottles that are rich in pyrite, clay,
I Texture ampos{tion ph and plant debris, White and very Tight
— tlay J0E HNannos 53% ~ gray Tossil fragments up to 0.4 mm
= 5ilt 30% Rads 4% = scattered throughout. Intense deformation
=L Clay T - in Sections 1, 4, and 6; moderate in 2
] Carb. frags. 10% . and 3.
] Sponge spicules 23 4 voID
- = Farams 2 = = CLAY RICH NANNO O0ZE
] 3 2\:artz g: § = Smear slides 1-70, 3-75, 4-75, 6-80, CC
7l yrite - Texture [ sition
% : Diatoms 1% E b 62l 119 TTay 67%  FHannos 38L
8 =7 ter| 129 Plant debris 1% ] [ 5Y3/2 silt 328 Clay 20
cx; v} [yt ok P N3 streaks Sand 1% Carb. frags. 162
] i Other components fnclude: feldspar, I | Rads 158
T =] zeolite, volcanic glass, dolomite rhombs, 5 o : Forams ki
= ] Lsrl 26-28 silicoflagellates, ostracods. E‘ -] | bxaf 26-28 Diatoms 21
z =l voIp 3 B
E =] Loarse Fraction (>§3u]: forams, rads, 5 ) - Other constituents include: pyrite,
o = - atoms, sponge spicules, pyrite, plant e 4 1 5¥3/2 zeolite, gquartz, sponge spicules, plant
" E‘ i o g S debris, and molluscs. & T el Bl 1 |75 N3 streaks debris, dolomite rhombs, volcanic glass,
2 B - gy 100| 5v3/2 = = A silicoflagellates, heavy minerals, and
T = o o Bl I il BULK X-RAY (56.3 m) g 2 - fish remains.
g e ) T 3 streaks Calcite = % . YoID
= e -1 e B Quartz 15% 3 2 = Coarse Fraction (»63u): forams, radio-
£ = i Aragonite 13 g = . _L_l_\_ arfans, diatoms, echinoid spines and
g E :‘L i Bl Mica 9% £ £ ==J= )" plates, and pyrite,
w| 2 b g o Rt Mantmorillonite 6% k = = T
" = 1= A sv3/2 Mg-calcite 5% - = = BULK X-RAY (65.3 m)
Blg = = o P B i (A (O Plagioclase 3z w| 8 8 Caleite
al B B e e ¥aol inite 3 Zle = 10v4/2 Quartz 18%
wl g [ ol et B Chlorite 2% Bl = 75| N3 streaks Aragonite 15%
E|= R o ol 1 Pyrite 1% =ls Mica 9y
2 - _,_-l-_l_ e Montmori1lonite 7
g = - 2| 2 Kaolinite 4%
5 = R A H Mg-calcite EH
8] = e g Plagioclase 2%
- £ I L 2 Chlorite 2%
= ¥ _l."' N E Pyrite %
3 e e M fez) 7a g
2 = s | 7| 5Y372 5 ezl 74
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Site 262 Hole Core 9 Cored Interval: 71.5-81 m Site 262 Hole Core 10 Cored Interval: 81-90.5 m
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FOSSIL FOSSIL
ompATER || gld CHARACTER || A E
=T 1 - = = = ==
@ £ 2|2 |g|E E | umowosy | £ E LITHOLOGIC DESCRIPTION o = w|2|g|F] & [ LrmvoLosy g & LITHOLOGIC DESCRIPTION
SN HEEE HE R HEE gle
HEE S |5 L 8|E
= = 3 =]
= B’ 55 pifinm
1 VoID Because of expansion due to gas an T= I, Because of expansion due to gas an
___ additional section was recovered. [t = _|_“" additional 65 cm of core was recovered.
05— T, fs not described here. 0.5 o Tovasz It fs not described here.
For FES =] H3 band
1 ge= == |~ ao| 10v4/2 Stiff, grayish olive nanno ooze with 1 B Sy =15 s Stiff grayish olive nanno ooze with
D G g N3 streaks dark gray layers, streaks, and slight i 0= 25 el dark gray layers, streaks, and slight
L S mottles. Latter are richer in clay, 1.0 -, 4 mottles. Dark gray areas richer in clay,
et J—_‘_-L plant debris, and pyrite. Very Tight = I__t_'L pyrite, and plant debris. Very light
30 J__I_.l.. gray fossil fragments up to 5 mm = L gray fossil fragments up to 4 mm
b= scattered throughout. A1l sections - - scattered throughout. Detrital foram
o - intensely deformed. i K, o s1lty sand without graded bedding occurs
B - ] yo T 10v4/2 in Section 5 at 10 cm to B4 cm. Sections
o ol et B BAD RICH NANNO QOZE = B e N3 streaks 1-4 intensely deformed; Section 5 1s
= s oy "'4.4' | 60 Smear slides 1-80, 2-60, 3-80, 4-80, 5 = gl 62| 74 brecciated and Section 6 moderately
o 2 o o i Bt 5-80, 6-100 3 2 T= A deformed .
3 I Texture Er_wo_s_it_ﬂm E 3=
E — CTay 66% nnos 574 k] — BAD AND CLAY RICH NANND Q0IF
2z ' st 331 Rads a0x Bn Smear slides 1-75, 2-75, 3-80, 4-90, 6-80
= 3 oI Sand 1% Clay 1 4 2 - Texture Comoosition
£ - Carb, frags. 8% 5 - CTay 69%  Nannos 47%
5 = Diatoms 2 2 7] — silt W0 Clay 1
= 3=, ==, 1R 25- orams = ] = Sand 1% Rads 173
] o e Rl i Pyrite % = . 10v4/2 Carb. frags. 9%
5 :"‘-_-;_,:.__l_.L_l_ 10v4/2 = -3 K3 streaks Forams 4%
= o e N3 layers Other components are: zeolite, sponge @ ; = Diatoms 4]
g 3 =i Lo spicules, dolomite rhombs, volcanic glass, = 3 3l 3
2 4 —,C""_.I.._L.I. glauconite, silicoflagellates, ostracods, E - . Other constituents are: pyrite, plant
2 2 ”.'r‘-_-- X Srydf| quartz, heavy minerals, and plant debris. = § B remains, sponge spicules, zeolite,
o ar :\:n*‘_a_"-_l 3 . guartz, dolomite rhombs, heavy minerals,
a3t b s il %2‘;!%.%"&‘_% (>63:): Radiolaria, = 2 . and silicoflagellates.
= = i oraminifera, diatoms, sponge spicules, g &
g = S i plant debris, and pyrite. gz ] oV TRIT)
55 A e & b st Smear slide 5-66
wl W i Vg el Bl 1ova/2 BULK X-RAY (74.8 m) ) Ea Siveaks Texture gmﬂ tion
a|l 2= o = N3 Tayers Calcite wl 2 = = Sand  70% orams 4%
8 2 gl e Quartz 17% gl = y ] 511t 308 Carb. frags. 0%
“l E T B Aragonite 142 Els 3 Nannos 54
ol 35 —+= ;_""_l." Mica o al s — Pyrite 11
= £ 1 Ly Montmoril lonite 9% 93 ]
3 I Kaolinite 4% | 5 - Coarse Fraction (»63u): forams, rads,
2 - ] Mg-calcite 41 - 1 diatoms, micarb, pyrite, plant remains.
- I o't gt By Plagioclase 2% ) 10v4/2
= S Chlorite 1 = / BULK X-RAY (84,3 m)
E I Pyrite % - 1ova/2 Calcite 423
a — VoIp 4 Quartz 221
s Tt " 3 Hica 9
8 5 |~ P s |_go| 10v4/2 o 5 Montmorillonite 9%
= = -+, 4 H3 layers o ) Aragonite BY
R ] w += Kaolinite 3%
b . VoID q= 10v4/2 Plagioclase i
=7 1= Mg-caleite 3
o _ Chlorite 1%
i o e | 104/2 &l e
= _,__I-l-__._ N3 layers -:_,. L |
0= =3 Tipaet!
= s = 10v4/2
. 3=
] L0 6] e ! go| M bends
i ot e = i
3 o £ |
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4= - ]
s gl Ty = - |
Ms s ol Bl | e lova 2
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Site 262 Hole Core 11 Cored Interval: 90.5-100 m Site 262 Hole Core 12 Cored Interval:100-109.5 m

79T 4LIS

FOSSIL FOSSIL
| ciwmacter | f |2 CHARACTER || 8|4
- =
g £ g EFE g [ uimioLoer | $ 3 LITHOLOGIC DESCRIPTION g E g g oIl | Limhowosy § § LITHOLOGIC DESCRIPTION
RO|5|2|3|EfE & HE £ e HE
B|2 2|5 8|5 £|2|5|5 8|
=] H =
I, -, 4 !
= o=y _|_'I'_ Because of expansion due to gas an Because of expansion due to gas an
- -‘-_l_-'-« additional 50 em of core was recovered. | additional 85 em of core was recovered,
e A N It is not described here. 0.5 | §;3ﬁmks It 15 not described here.
[ Bl Rl By
1 -":-_I_-‘-J__- 80 5Yz/2 Stiff, grayish olive nanno ooze with 1 Soft to stiff greenish gray nanno coze
104 N3 layers dark gray layers, streaks, and slight 1.0 with dark gray layers, streaks, and
S oo Rl Tad mottles. Dark gray areas richer in pyrite, . | 20| 10v4/2 s1ight mottles. Dark areas richer in
b 5 R clay, and plant debris. Very 11ght aray 120 ot reaks pyrite, clay, and plant debris. Sections
I as A fossil fragments up to 4 mm scattered l 2, 3, and 4 are detrital foram silty
o ey ol g T throughout. Detrital foram silty sand sands and sands that are graded. They
I - between 130-140 cm in Section 6. Sections probably represent multiple turbidites.
- b Bt .> 1. 2, 3, and 4 intensely deformed; - Sectfons 1, 5, and 6 moderately deformed;
3 —_F:,_-L..Li—. & :}3{2 Sections 5 and 6 moderately deformed. 3 T Sections 2, 3, and 4 slightly deformed.
Ay gl By - ayers =
g 2 ::‘:",.LJ".L‘ 62| 74 BAD RICH HANND Q0ZE 3 2 MICARE RICH NAMNO ODIE
E - -l'—_._-l-—_._ Smear s1ides 1-80, 2-60, 3-105, 4-90, 56Y6/1 Smear slides 1-120, 6-75, CC
2 = I iy iy 5-80 3 90| Compos{ tion
2 P G gl B Texture Composition - annos 571
- =, L ay 641 Hannos 601 v H Carb. frags. 18%
g oy o el T Silt 354 Rads 28 : i Clay 102
= Jot Sand 1% Micarh 10¢ g i Forams 51
St L e 5 g [ s - ’
e __-5 L :;3{:’”‘ Quartz 2% = B / Other components are: quartz, heavy
3 = Diatoms 1% g : i minerals, pyrite, zeolite, diatoms
-..E- 3 e volp 105 Sponge spicules 1% = E 3 i and sponge soicules.
. 3 =
= —+=7 - '
s . E :—I-: Other constituents are: feldspar, zeolite, = 5 | m&u&_mm%nymx_uu
2= T J_J__ plant debris, dolomite rhombs. heavy § 2 ] Smear slides 3-70 (sand), and 4-100,
g = e iJ_J_ minerals, ostracods, and silicoflagellates. E 3 ! — S-WE{stt;:rJand}
3 B - ex omgosi tion
5 ¢° i U R wl| 8 2 ' Tclayey silt)  Forams 511
a a :t J_rl_.l_ Smear slide 6-125 g -§ E |I silt 54%  Nannos 201
B e _I:]' i, Texture sition £ \ Clay 461 Carb. frags. 15%
wl® B 4= I for  Forperet 59% Gl =z & 1 56Y6/1 Quartz 31
sl = 5 1 = == silt 40%  Nannos 102 wl 8 n ! Rads 3
g8z & i Sl T el I, Micarb 0% 2| § = 1 {100
Gl = o - et b 90| 5Y3/2 Quartz 51 3 i Other components are: quartz, heavy
o E — o A N3 layers < 1 minerals, zeolite, diatoms, sponge
2| B = I _|_'L‘ Rads, feldspar, heavy minerals, pyrite, = | spicules, plant debris, and pyrite.
- - -y =L sponge spicules, and plant debris = !
= -~ L] constitute rest. E | 51372 Coarse Fraction (>63u): forams, rads,
B =l i -3 3 micarb, diatoms, echinoid spines, and
s g |'"] Coarse Fraction (>63u): forams, rads, 2 5 sponge spicules.
3 — 5Y3/2 sponge spicules, diatoms, micarb, oyrite, = = [ B
s ol A | ::: r;a streaks and plant debris. b o 3 ] alva :ULK :iiﬁv (103.3 m) 54
=] E 4 = e B ragonite ]
= &n | BULK X-RAY (93.8 m) e | | gg|5Y3/2 Calcite 371
= = Calcite = L 1 K3 laminae E-c:lﬂt! g}
. Quartz 225 = g ar
— Montmorillonite 158 S, L g | Montmorillonite 3%
Mica nz =] . Mica 2%
Kaalinite 42 Mty | Yol Eﬂomfz 3 k]
Aragonite 4% -+ ! nontilol ite 1%
. 10v4/2 Pldg?::iase 3% e - | N3 layers Kaolinite Tr.
E D N3 Tayers Mg-calcite 2% e - Pyrite Tr.
6] L= N} Chiorite 1% 5| dsp 1| s Siderite Tr.
S = T
= o —
T | s _:312::4_:_.”1"
pe Mt -+
Iz —L-_._-J.- | -3l'- t_L: 1
eSS =7 Mg T
M . Ms . cc|1ovayz
Core | -ce tore LT ) 4 /
A6 (46 | ¢ [cateherf i u As|aM|Ae| d catcherpraa |
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5ite 262 Hole Core 13 Cored Interval:109.5-119 m 59ite 262 Hole Core 14 Cored Interval:118-128.5 m

RARACT |32 rﬂﬁé?m =
CHARACTER b 5|4
=l = = = -
I w22 8 | Limooey | 2| LITHOLOGIC DESCRIPTION | £ w|Ele|g| & | umooer | § 3 LITHOLOGIC DESCRIPTION
= = 25 = g = = § g 8 b 5lg
Z|E|E|” = S| E =] 21=" wlE
= - 2 I
b
| ] | Because of expansion due to gas an R Because of expansion due to gas an
el additional 55 cm of core was recovered. gt 0 additional 50 cm of core was recovered.
|.'L'_|.. | 10v4/2 It is not described here. 0. ke It is not described here.
i g
-1 1 Lao K3 layers Stiff grayish olive nanno coze with dark 1 v 10Y4/2 Stiff grayish olive nanno ooze with
| gray layers and streaks. Dark areas - 4 75 N3 layers dark gray layers, streaks, and slight
rich in pyrite, clay, and plant debris, By mottles, Dark areas rich in pyrite, clay,
— voIp A1l sections moderately deformed. tL and plant debris. Sections 2, 3, 4, and
3 =1 5 moderately deformed. Sections 1 and 6
o CLAY AND RAD RICH MANNO OOZE L intensely deformed,
] ] Smear slides 1-80, 2-75, 3-100, 4-90, -
=] 5-100, 6-80 | CLAY AND RAD RICH MANND OOZE
J".l. Tova 2 Texture C sition il 10v4/2 Smear slides 2-75, 3-75, 4-75, 5-70, 6-75
— o iy Lozl 7 TTay 63% Hannos 7% - et | N3 layers Texture Composition
3 2 o B 75 silt 361 Rads 213 3 2 i | az) 7 Clay 682  HNannos 56%
= Y Sand 1 Clay 201 = e e silt 311 Rads 181
3 10 Carb. frags. 13% o | | Sand 1% Clay 14%
3 "-_I.—[ Diatoms 5% = he Carb. frags. 6%
= L) Forams 3t = 1—- ThE| ;gra-s ?:
= el . atoms
= -1 4 | Lgr‘l‘;:e“ Other constituents are: zeol:r.e, sponge S ..I_:: | Is:po?gt: spicules ::
o A spicules, pyrite, plant debris, quartz, = i By |- yr
g e |- x| 26-28 g 17| 26-28
= S 1 volcanic glass, and dolomite rhombs. s .L.:: | 10Y4/2 . G RS bl B R b,
2 1 wmo Coarse Fraction (>63u): forams, rads, 8 e A ey ze0lfte, silicoflagellates, ostracods,
E 3 F rock fragments, pyrite, diatoms, sponge - 3 i T 75 plant debris, heavy minerals, and quartz.
£ B A T hoo spleules, ‘sflicoflageliatas, and plant 2. _._t. | PR .
= = 4 - ris. - arse fFrac >B3u )t rams, rads
2 g -u.."'.. | 2 'E "'.J_ | pyrite, sponge spicules, 'Iantldebrl;i.
§ H _“_J-—_l BULK X-RAY (112.8 m) g ] -fd-'-_l_‘ diatoms, and silicoflagellates.
E =z S By ] Caleite 381 z 8 -
g ey Quartz 21% 5. ]| BULK X-RAY (122.3 m)
g = - Mica 158 w 2 x Jrid] Tovasz Calcite 443
w|l® B A Montmorillonite 131 i 2 S Quartz 26%
g2 2 o Uikt Kaolinite a1 R T | |18 streaks Mica 21
E = .;'} § L, ayers Plagioclase ;: § z 2 U Honﬂo:‘i:nonlte ‘Ig:
al 3 =2 7 L . Chlorite ElZ & | Kaolinite 3
@l g = 4 ] Aragonite 2% Sl s 2 Chlorite 2
| § ) Mg-calcite 1% 2 EE Aragonite
5 e E = Mg-calcite 1%
£ ] l 10v4/2 - =] l
= R N3 layers 5 ] | Lt
bl R e I % ]
2 <L 62| 47 H e i
=} 4 N -70
& wID b 5 T M XS{E
=y 5 : 100 il e il
= = [ - = -
s =
o o B q wm
o
= e g R | ]
= " e
Wl_.DL_ , e e 10Y4/2
S il -9 N3 streaks
e e o
= i ] ':"'J-
|| N
b Rl 10v4/2 6 1 s
AL 780! N3 1ayers e e
=1 Y ]
- =
=T VOI1D
BE =L ] 10v4/2 I
Core [re ] ] N3 Tayers Ms Pl 10¥4/2
26 am s fs Catcher] -C."_-"-J_ ac|am|cald FE N3 streaks
0 T, 0 L
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site 262 Hole Core 15 Cored Interval: 128.5-138 m Site 262 Hole Core 16 Cored Interval:; 138-147.5m

79T 4118

FOSSIL FOSSIL
guRkCTER || 5 % CHARACTER | 54
= = = 4 =
§ g al=zla 5 E LITHOLOGY % LITHOLOGIC DESCRIPTION ] g E & [ E § LITHOLOGY g ?\ LITHOLOGIC DESCRIPTION
=1 - o = = BisisR @ 3
§§&!m= glg §-a¥== glg
=[=|8|= 2|5 2|2|5|8 8|E
= e .I._"' | _§ -
- e | B:::u:a nhexmn:lon due to gas an i Grayish olive nanno coze with dark gray
. S ' & Y addition 14 cm of core was recovered. - voIo layers, streaks, and slight mottles.
0.5 J-J_-l-_l_ | It is not described here. 0.5 Dark areas rich in pyrite, clay and
i o F o T = plant remains. Scattered grayish white
1 - et ien B i BILTES Stiff grayish olive nanno coze with 1 - shell fragments up to B‘lgmytllrwg'hwt.
i) i_,_i | N3 streaks ;'d.:lt'ltc]Z:Bynli{a:iéa:t:?:r;na::_rﬂ;gh:]ay 1 D_:E,;?:::_L: | - E;t%ta'i :’or;m ::nﬂsdat‘r:ise z‘f 3 anﬁh:t
e | . = . ool I -56 em in Section 4. These do not show
= .J_tJ_ and plant debris. Sections 1, 2, and 3 ::Pi_-l--_‘_-l- :‘g‘f:‘:suh graded bedding. Intensely deformed
3 ] I slightly deformed; Section 4 moderately ] aqa‘_,l.._ "=l throughout except moderately deformed
m e deformed, and Sections 5 and 6 intensely - ] from 45-53 in Section 4 and from 100-150
s ._L.""_L | deformed . = _l'_-l-_’_ cm in 4 and to 20 cm in 5. Upper part of
"3 T I “o ks core is soft to 80 cm in Section 3; below
= o pd S § RAD RICH NANND ODZE = this th the core is stiff.
3 o ) L 2R Smear slides 1-75, 2-75, 3-70, 4-75, 5-70, = g, -t Obez| 7 -
5 2| I3 a7 ] | fgs| M3 streaks gy hasitie = 2| FE A A3 Streak Smear slides 1-120, 2-75, 3-75, 5-75
= ! = = ] streaks rs - -75, 3-75, 5-75,
g = P i thy ™ o Rﬁ"’b—gms 583 8 i o B
3 _"‘:["'_l_ ) t ads 14% = = == Texture Composition
£ - _,___1-'-_ N Sand 1% Carb. frags. 9% = —E"mﬁl" c hy © et Foror - ax
i} “"'I'J._ g | Clay 8% = _-:3 g S 5ilt 35% Carb. frags. 13%
5 I e e U G T E:::g & a. S | o _— Sand B Cay 1oz
2 B L] | 38 B = St (G £ S
& gl By 4 Pyrite i3 = = Al Forams 5%
2 — o Benad] i 10¥4/2 Sponge spicules i+ 9 = 10v4/2 Quartz 2
= = -, =] | |-7o] W3 streaks = B Ly ] |_:;5 N3 streaks Pyrite 1%
E 3 —_e s T Other constituents are feldspar, heavy 2 3 = _L-LA Sponge spicules 13
s . = T minerals, volcanic glass, dolomite rhombs, = T Diatoms 1%
z 8 = e i diatoms, silicoflagellates, and plant 2 = = i)
§ § = J_A-_I__L | debris. g E Other components are: heavy minerals,
= S ] Tomit 1licoflagel lates, and
.E; s = e L ! Coarse Fraction (>63u): forams, rads, g 3 ]d:l?aﬂ d:b::??hs‘ Siiierisgelites, =
2 B 4  vow spange spicules, diatoms, ostracods, A 8 - vo1p
= 8 = plant debris, and pyrite. & 3 - TRIT.
wl|lg B -3 el | 1074 s & B e |- 50| Smear 511de 4-50
gl = E B bk BULK X-RAY (131.8 m) 2z ; 10Y6/2 Texture Composition
813 2 g| e ] | Lgg| M Streaks Calcite ag glz £ 4 S s Forame 88%
] = S
gl 5 &£ =\ = PP T, J_ Quartz 22 2|2 = q vl silt 208 Carb. frags. 10%
2l g 2 - st Mica 9% £l 2 & =T sl Pyrite =
22 = = Montmorillonite 8z R el 10va72
e 3 wom Plagioclase 5% 2|5 = Fo, / Coarse Fraction (»63u): forams, rads,
= - Kaolinite 4% 2 =3 J._L.-I- carb, fragments, diatoms, sponge
= = e | Aragonite Fad = -0l spicules, silicoflagellates, pyrite,
2 B Chlorite 2% o 8 - ol el and plant debris.
=] 4= _LJ_.J..J' 1042 g S -l
] = TR N3 streaks £ = -‘J:_Lj L74 BULK X-RAY (141.3 m)
o B I O o 1] ] 3 -y 6] 10v4/2 talcite
iy 5 g C ez - 5| gd T4 )f-75| N3 streaks Quartz 213
= P o Bl - = T Wl Mica 0%
= [ X e Mantmori1lonite 8%
3 wvoIo Kaolinite 7%
. Aragonite 53
=~ g T | voID Plagioclase 13
o Tl Chlorite 1%
m BT Rt
Jo -
e o [ Bt B 10v4/2 H-
I N3 streaks Mo
6 i ) el Bl [ A =75
B ) s 75) gy i
E =S ey BN
-1 =L pt Wit 5
3 o e
4 L L
—_— A
- N
=k it
a6 |l ag | Core PSraa)  ce| tovas2 Core ot | 10v4/2
0 Ca!.cller-:-_l_ o4 Oy AG | AM |AM | d |Catcher o, L
b, -, 8 gl &

Explanatory notes in chapter 1
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Site262 Hole Core 17 Cored Interval: 147.5-157 m Site262 Hole Core 18 Cored Interval:157-166.5 m

FOSSIL FOSSIL
cwRlcTER || 3|a CHARACTER || g g
=1 = = =1 [
o H | Zlgls| 2 | LITHOLOGY § § LITHOLOGIC DESCRIPTION § £ o | & g 5| £ | LiTHoLoGY § ] LITHOLOGIC DESCRIPTION
= ~ g = 3 | o = g g ol @ 2
= fun’ w | = g = [vA o
HEEE g5 H 5|5 8|5
by 7o) A T Stiff
Epo Sy 10v4/2 Stiff, grayish olive nanno coze with = -, A + grayish olive nanno ooze with
y L, - N3 stroaks dark gray layers, streaks, and Tenses. B R O Sl By l dark gray layers, streaks, and patches.
0.5 A By e Dark areas rich in pyrite, plant debris, O‘S:r\‘_l_-'*_‘_-l Dark areas rich in pyrite, plant debris,
1 i yoio and elay. Intense deformation in Section 1 S -J-—LA I and clay. Grayish white fossil shells
T Rt 1 and Section 2 to depth of 73 cm; - = Peypd 75| 10v4/2 to 5 mm scattered throughout. Moderately
Lo -90 remainder of sections are moderately 1.0 o Nmard N3 streaks deformed 1n Sections 1, 5, and 6.
. —_| L] deformed. = - -] I Intensely deformed in Sectfons 2, 3, and
I e m 7S s 4,
=5 TR, 10¥4/2 LAY RIGH AN 007E T
= N3 streaks Smear slides 1-90, 2-100, 3-90, 4-90, P BAD_RICH NANNQ QOZE
I_A.'L_I_' 5-60, 6-60 :’:‘. i el 15_:!&;: slides 1-?5%-?5;&-50. 5-75, 6-45
i o Texture C sition —“ exturs sition
— 4 Tlay 69% Ngnnes 50% - _'rC*..I-'I-.I_' TTay 72t Fannos s8%
3 ] Cled 7o $ilt 9% Clay 23 g = e 7 St 272 Rads 71
= 2 e Sand 21 Rads 16% = 2 s e L |75 10v4/2 Sand 1% Clay 14%
3 __\voIp Carb. frags. s 3 i o ot e K3 streaks Carb. frags. a1
o = 0 T oo Forams 2% = 4=, ] Diatoms 2
ol LT | Pyrite 1% = :-C‘".I.,_I__L Forams 2%
b e Diatoms 1% 3 Fcta ]
© il Bt | Sponge spicules 1% . o B ST Other components are: pyrite, dolomite
@ = el 26-28 g = rhombs, quartz, silicoflagellates,
= 3 Bt B l 10v4/2 Other components are: quartz, heavy — i Sy Bt I %R| 26-28 sponge spicules, plant debris, and
2 L N3 straaks minerals, volcanic glass, dolomite rhombs, 2 =] heavy minerals.
= _.L.J-J_"' | plant debris, and ostracods. = = L 60
"é g gl A 2 = " 7 Coarse Fraction (»63u): forams, rads,
= 3 3 1“-_._*'_;. | Coarse Fraction (>63u): forams, rads, < 3 =] J_ID_l_ 62| 90 dTatoms, pyrite, silicoflagellates, and
3 : -'—-L'J-J_ng sponge spicules, plant debris, echinoderm B J4 plant debris.
= 8 ==, fragments, diatoms, silicoflagellates, 8 = =]
g g ] and pyrite, £ = ] D BULK X-RAY (160.3 m)
E - - YoID E ] . Vo Calcite
= 8 - BULK X-RAY (150.8 m) -] _n_i .y o, e Quartz 20%
4 = Caleite 2 = = e Montmorillonite 10%
L == = 3 - — (1) M.
wl2 B = s Quartz 242 2 ca 10%
gz g 7+ Mica m wl| B 2 e = BT L T T Aragoni te 83
E z & et i1 Hontmor{llonite 5% gl s g ) H3 streaks Kaolinite 3%
Gl 2 & 4 LT Plagiociase 5% 2|2 £ y| FEE AR Mg-caleite 3
9|8 =z =, L1 | oo rovasz Aragonite 3 G| § & = Plagioclase 3
= = 3, N3 streaks Kaolinite 3 z| & — _ Voo Chlorite 12
2 - g B S| E = ]
5 oo | Mg-calcite 2% 2| s = E =]
2 Ty Chlorite 2% = L
= | Pyrite 1% = - oI
= 3 = =
2 T 2 =
£ ] | 2 Fr oo
2 = A
= = ‘f:l-':"': | Fsof 101872 2 R i | foz| 78
8 T N3 streaks o~ i i Epl o 101472
i3 5 ] | forf 74 = 51 3 Rt ‘ 75| K3 streaks
o oy T Sty
vo1p R |
— .I__L‘.I_-
- T — Rl By
e Too |
-y o L |
o o R h
Tl [ 25| 10472 = Ergore ¢l 10v472
] | 10Y6/2 streaks A P | N3 streaks
e i e B |
i g 8 3+~ ]
L L | . E Wy |
P s
- | = ]
] Aiwre core o] 1ov4/2
[ il th MG [AM | cH| @ [catcher| S 21
Pl e ot By
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Site 262 Hole Core 19 Cored Interval:166.5-176 m Site 262 Hole Core 20 Cored Interval:176-185.5 m

79T ALIS

FOSSIL FOSSIL
HARRGTER | - § cuaRacTer || =
= w = = =2 e
el 2 |elalE|elE £ | LihoLosy | £ LITHOLOGIC DESCRIPTION ] H g g|%|z E E LITHOLOGY § § LITHOLOGIC DESCRIPTION
= E%égtwﬁ glg N HEHER gle
2(5|5|5 85 g i 5
= P
— Stiff, olive gray and grayish olive nanno _l_.l..‘ | Stiff, grayish olive nanno coze with
== | ooze with dark gray streaks, layers, and i By fewer dark streaks and layers than
-I-_J 10472 slight mottles. Darker areas rich in =, 1ov4/2 previous cores. Dark layers and streaks
1 % b | L 75| N3 streaks pyrite, plant debris, and clay, Grayish T | 70 more abundant in Sections 5 and 6.
il white shells up to 4 mm scattered through- 10 Grayish white shells up to 4 mm scattered
J_J_.l out. Moderately deformed in Sections 1-5; it T throughout. Moderately deformed in
A Mgl | ‘ intensely deformed in Section 6. _l..““ Cores 1, 2, and 3; intensely deformed
= - gl Ly I in 4, 5, and 6.
g voipo CLAY AND RAD RICH WANNO OOZE e
= Smear slides 1-75, 2-75, 3-75, 4-75, S o CLAY AND MICARE RICH NANNO QOZE
L ‘ ; 75, 6-75. e Smear slides 1-70, 2-75, 3-75, 4-75, 5-76
s exture Ps tion 4 Texture Composition
|, == 10Y4/2 Tay 728 nnos 50% “‘"_|_' I 10v4/2 CTay 7% Hannos 57%
s ] e e 541t 71 Rads 16% -1 1 |ez| s silt 28%  Carb. frags. 18%
= 2 g B | |-75| N3 streaks Sand 1% Clay 152 2 2 L L5 Sand % Clay 151
o L_‘_J Carb. frags. 12% ] = ] Forams 4%
3 Lo Spange spicules Fa = :E vy ] Rads i
= J_—L_i | Egﬂms l?! 3 : s ! Diatoms 1}
- - L atoms b 3 1 Sponge spicules 1%
= I -
": _'L_L" Other components are: pyrite, plant debris, "é - oIt Other components are: quartz, glant
& A | bxal 26-28 silicoflagellates, heavy minerals, quartz, = o — debris, pyrite, and heavy minerals.
= o S and dolomite rhombs. o - =XR| 38-40
- S Sl 5¥3/2 £ =Sy | 1ov4/2 Coarse Fraction (»63u): forams, diatoms,
2 ; it Coarse Fraction (~63u): forams, rads, 2 i -'-_._- rads, sponge spicules, plant debris,
E 3 T [~75| N3 streaks algtws; sponge spicules, plant debris, = 3 -l-_l_ ] 75 silicoflagellates, and iron oxides.
£ = [, | and pyrite. 5 g Ny
z 2 Pl L A BULK X-RAY (179.4 m)
2 3 ra g BULK X-RAY (169.8 m) 35 oL 1 Calcite
g 3 '_l_i"_l | Ea‘lcite = g g e Quartz 191
s - uartz o iy Mica 123
53 iy Mica 161 2 = L) Montnori1lonite 8
g 2 L ' Kaolinite 5% t.8 Ayt Plagioclase 5%
w|2 ? .|__‘_.I 5132 Montmorillonite 5% wl = E _L'I' Aragonite 4%
@4lg > A el 3 Plagiociase 4% g3 A Kaolinite 3%
& =y - streaks 2 _E AT e | 107442
slz & y 1 | ks Chlorite 2 s 4 e 75| cor e cireaks  Chlorite -3
wlE © ] K-feldspar 2% als & L rea
Llg = e Aragonite 23 il B~ . b Ry
2|5 = J+ 4 | =3 = o
& By P -]
= Tt | - 1]
- - -L__‘ = 7
3 pe [k - 2
i ] 3 10
§ - g Sl
= az| 74 2 ] Nfez| 1
a 5 - | 75 = 5 al ==, 1 k75| 10vay2
= by 101472 o= = 7| 76| K3 streaks
L) | N3 streaks = o ety
<, Pl
2o | i iy
e Fipal b
- A o i il Bgd
10, l L _I..i.
e b
S Rt
et S 10¥4/2
6 = 75 3 L 75| W3 streaks
F_L_"“
10¥4/2 ]
N3 streaks v 'L_L_'
- = B
)
= [ Sl
d Core .L"'.
A6 [AG | M| 0 Tavae AGAM MM | d lcatcher oy
L
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Site 262 Hole Core 21 Cored Interval: 185.5-195 m Site 262 Hole Core 22 Cored Interval: 195-204.5 m

FOSSIL FOSSIL
CHARRCTER || 52 CHARACTER || sla
= = = S| =
gl £ |elz|E|efE £ | LimhoLosy | F 3 LITHOLOGIC DESCRIPTION gl £ |o|w|Z|elE] £ | cmower | £ z LITHOLOGIC DESCRIPTION
= = gls|=12 & Elg = = g HE w = ?
2|22 Wl = = slElR] = e
2|2|5(5 4 b= HEHE glE
_.__I‘"__l_- Stiff, grayish olive nanno coze with = Stiff, grayish olive nanno coze with
A Sll the: very few dark streaks, layers, and ] dark gray streaks, layers, and slight
T By mottles. Grayish white shells up to 4 o5 motties. Grayish white shells up to 3
'I'_l_' L 75| 10472 mm scattered throughout. Moderately — YoID mm scattered throughout. S1ight deformation
1 miln gt | deformed in Sections 3, 4, and 5. ) 3 1 in Sections 2, 3, 4, and 5.
el R Intensely deformed fn Sections 1, 2, 3 .
I AT and the Tower part of 5. - 1.0 CLAY RI?}j NAMNO DOZE
J_J:g_' ] - Tm:' slides 2—&"5'E IA}"Si t?-]‘E
17 CLAY RICH MANND OOZE oy exture sitfon
:.;. " Smear slides 1-75, 2-75, 3-75, 6-75 3 = 10v4/2 Clay  73%  Ramnos 50%
T Texture sition - {, == 5ilt 262 Clay 258
_|__I_.|. ay J0% annos 54% 5 o g Sand 1% Carb. frags. Ty
Pt silt 271 Clay 22 . Hea | Rads 6%
TRl By 0¥a,/2 Sand 3% Rads 141 g - Y Lerl 7 Authig. carbonates 3%
'5‘ 2 _|_'l'_|_' —GZ| 74 Carb. frags. 4% - M Ee iy 10v4/2 Forams 3%
s 4 S Forams 2 = / Ty | 75 N3 streaks Diaioms i
G i Sponge spicules 2% Z s, Pyrite 2%
g b Diatoms 1% 2 s sponge spicules 11
= 1y 3 g pal Dolomite rhombs 1%
bt ¥ Bl By Other constituents are: quartz, heavy = "‘.l..'l'.l
3 .|_J".I_" minerals, pyrite, dolomite rhombs, and g S Bty r Other constituents are: guartz, heavy
- _n_'I'A_' | xe| 26-28 plant debris. g _I_:_‘_- | ye| 26-28 :;g:\;:ls. silicoflagellates, and plant
(=) - .
= ..4.,"'4.. Coarse Fraction (»63u): forams, rads, s -'-_J_"—_ I
& -, e | 10v4/2 sponge spicules, pyrite, fish remains, = I R Coarse Fraction (>63u): forams, rads,
-E = 3 sy e 4 75 molluscan debris, and echinoderm fragments. 2 3 Tl I |75| 10Y4/2 atoms, sponge spicules, pyrite, and
- o Mgt = oy - N3 streaks mica.
z T | BULK X-RAY {188.8 m) 3 s ._L.n__":_
£ i | Calcite 55% 8 =t g g | BULK X-RAY (198.3 m)
3 . P i iy Quartz 16% S 3 = Calcite
5 & S Epgly Mica 9 E B S I Quartz 20%
s = L | HMontmorillonite 71 o = Byt By Montmorillonite 13
ulw 2 = Siggt g Aragonite 61 = 2 rpirks o Mica n
|2 5 B | Plagioclase £ 3 = e Eadl | Kaolinite 5%
=a B ¥aolinite 31 wls P F‘L_LJ'_ Plagioclase 3
i B g 4 Tt B | Fos 10v4/2 Chiorite 1% #ls5 = y 4 | | | SY372 Aragonite 2
513 = -+ E|l2 & Eappty N3 streaks Chlorite %
e E = = 'l"-l—I 4| —| e @ iy
g 3= ow 2| =2 i |
s 1] o S iy
- Ay g S |
- | L -]
3 A L] e I
Al -
g il iy _L_l_‘ | L J.J_.
2 - b -
s 5 o | e e s| e | 52| Yovare
= LS = N3 straaks
™ e St Wy [ | e =
= £ oyes R T ]
_a__l_.a_ - .I_'I_ FE,
Py o Bl
:'L_L' L]
S P
- Ac|am|ce) d Bt /2
el et Ry e | =L
J_::'__l_' I - o .|_'J."_4_“
pl g ke oY4/2
6 _J_J.t. ! 75 d Explanatory notes in chapter 1
s lis
- 1
s
|
Hs s 10v4/2
MG |AG[amM|d | Core -
o = Sl 5
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Site 262 Hole Core 23 Cored Interval: 204.5-214 m Site 262 Hole Core 24 Cored Interval: 214-223.5 m

FOSSIL FOSSIL
- s
| CHAMCTER. 1] ., '3_ ; cuarACTER [ | Ele
g |5 B =1 18| & E
gl & g R ; LUHOLOEY § 2 LITHOLOGIC DESCRIPTION 8| & a|Z|gl5| g [ Lo ] 3 LITHOLOGIC DESCRIPTION
Blz|2|E” E|E HEEEGE glg
Stiff, grayish and green nanno ooze o L]
with ;m dark gray streaks and layers. _|_:.|_ | Stiff, grayish olive and pale olive nanno
Slight deformation throughout. o Pl By ooze with few dark gray bands and
’ T | 10v4/2 streaks, Moderate deformation in Sections
| 75| 10v4/2 CLAY NANNO QOZE 1 S04 b 1, 2, 5, and 6; intense deformation in
N3 layers Smear slides 1-75, 2-75, 3-75, &-75, it Sections 3 and 4, Shell fragments up to
5-75, 6-75 1.0 L end 4 mm scattered throughout.
Texture C sition L
I Clay 74t Hannos 60% gy | ¥ _RICH NANNO 002!
St 25% Clay 27% .I__L_I_' Smear slides 3-75, 4-75, 5-75, 6-7%
[ Sand % Carb. frags. 5% = hape Taxture Composition
Forams 3x e e e ] ETay T2t annos 671
z Rads 33 % | Tov4/2 silt 258 Clay 23%
a3 62| 74 B _;_J__._‘ N3 streaks Sand 3% Carb. frags. m
2 |7¢| 10v4/2 Other constituents are pyrite, diatoms, e | l-cz| 74 Forams il
" N3 layers silicoflagel lates, volcanic glass, heavy - 2 T B Diatoms 1%
E minerals, quartz, chiorite, dolomite E 1 | Rads 13
s rhombs, plant debris. e i""’_l_ Pyrite 1
= ™
7 Coarse Fraction (»63u): forams, rads, £ 1 ! Other components are: sponge spicules,
£ | sponge spicules, silicoflagellates, o o Ryl By :ﬂmnien;:q?. E?:or:‘fu. ﬁa;&z. -
o = molluscs, plant debr . - eavy m silicoflagellates, a
2 ' x| 26-28 motluscs,, plent dabifs,. Byriter end & ] At an| 26-28 plant debris. '
& - o Cemgh s
g 10v4/2 BULK X-RAY (207.8 m) ] b 101472 Coarse Fraction {»63u): forams, diatoms,
= 75 Calcite 2 3 17 75| 1overz rads, sponge spicules, pyrite, olant
2 g5 Quartz 13% 2 LJ_J._L motties debris, and echinoderm fragments,
= = Mica 1% = = il
3 5 Montmor11loni te 108 B 2 Ay BULK X-RAY (217.3 m)
z 3 | Aragonite 3% 33 FEg Calcite
g e Kaolinite 2 5 8 3 Quartz 161
£ 3 Plagiociase 2% 5 © -y -y 4 Mica 9%
2 Chlorite 1% P 1 Tl B, Aragonite 71
w| 2 § - g gy B Montmori1lonite 6%
S| & w|z 8 | L Plagioclase n
s 2 £ Lys| 10v472 g| = > 1 Lge| rovar2 Kaglinite 2%
Gls & | 2|3 g b Pt B Chlorite 2%
w|® o wlz & Tl
Yle = i st B
el - 2| = e )
Z £ = SNy
Wy
~ - F B &y
- -l TE
3 | 3 el
o e T
E | 62| 74 2 J_: -7
B 75| 10v4/2 o = Bl 75| 10v4/2
- ‘ = T
; sl
gl
| i
| i Sy [
i St &
‘ { gt T
S g &
R Bt B
75| 10v4s2 6 | Wl My L7s 10Y4/2 with
| L, 10Y6/2 bands
AR
i ek
& sl
gt T
L I_::.L.t l
0 10r4/2 core A+ 1 10v4/2
AG|AG | cM ]| d AG|AM | AM| d catcherf=l L L
E s,

79T ALIS

Explanatory notes in chapter 1



£TT

Site 262 Hole Core 25 Cored Interval:223,5-233 m Site 262 Hole Core 26 Cored Interval:233-242.5 m

FOSSIL FOSSIL
eHARACTER || |3 cuARRCTER | | ==
=] | = = =] -
w| & « g B & | Lrmowosy £ 3 LITHOLOBIC DESCRIPTION wl £ a|Z|g[E] & [ oy | £ E LITHOLOGIC DESCRIPTION
= = & i~ B =le 2 = § 2= = glg
G zl= a g o bl
= E E a5 £|= g E gl
Pl Ey
. Volo Al Sy Stiff. grayish oli ith
Stiff grayish olive and olive gray nanno » grayish olive nanno ooze w
=l coze with fow dark bands and stresks. t—'—.t* shell fragments scattered throughout and
H- = Shell fragments scattered throughout. 0.5 o S| a few dark gray bands. Intense deformation
1 M l S1ight deformation in Sectfons 1 and 2; 1 b, - 10v4/2 in Sections 1, 2, and 3. Moderate
SR [-75( 10v4/2 intense deformation in Sections 3, 4, Mgyt Sy 'l deformation in Section 4, 5, and 6.
- 4, 4 and 5 L
% sl Kl | * 1.0 gt CLAY RICH NANNO OOZE
2 o CLAY RICH NANND_0OZE -‘-_._t_._ Smear slides 1-75, 2-75, 3-75, 4-75,
£ T Smcar s1ides 1-75, 2-75, 3-5, 4-75, e ek sk
Pl F gy 5-75 s Texture Composition
E bt Texture Compos1 tion Py Tay = 71z Fammos - 72
s T | B 128 HM'__annus sa1 . L 511t 262 Clay 12x
= N Rl e wood fragment Sc'lllt 6% Clay 18¢ = M=y = Sand 3% Carb. frag. 7%
Fi M ) Hm 2 Sand 2% Carb. frags. 4 g He ) ez e Forams 4
g 2 oo | ) tove Forams Pt 2 2 L S| s| ovare Rads 3t
A 4—_';4_: | Diatoms 31 - W Sponge spicules 2%
5 Sponge spicules 1% E i
£ t-l-"'-l n.‘"é?“ 1% 2 :J- -, 4 Other components are diatoms, plant
) T Egpl Pyrite 1% =~ e M| debris, pyrite, quartz, heavy minerals,
= ] i o] dolomite rhombs, and silicoflagellates.
2 L Other components are plant debris & H-
= i"‘J_‘l L tr| 26-28 dolomite rhombs, and :ill:nﬂag!ll’ates. v L vl 2628 Coarse Fraction (263u): forams, carbonate
a ]A__L_L.I. £ & = fragments, plant debris, and rads.
3 L Coarse Fraction (>63y): forams, diatoms i L
g 3 ey :lgv:{feaks rads, sponge spicules, carbonate ' 8 m : gt | BULK X-RAY (236.3 m)
5 E 3 -, L 75 fragments, fish remains, and =B 3 A A | 10Y4/2 Calcite 58%
H het e H P Quartz 13%
@ i = N R I silicoflagellates. 2 3 gl
3 = -l.l__l'A.._J' o 8 Eepnt i Montmorillonite BY
3 3 W gt | BULK X-RAY (226.8 m) 2 u P s Mica B
£ 8 S i el | Calcite = 2 St Aragonite 8%
3 8 “[::_L"‘.; Quartz 152 5 g e = Plagioclase 2%
£ § £ = L Montmarillonite 0% 2|5 e Rualintte 2
& £ S 2 P T Tori i1
8| § £ JER Mica 83 g, L Chiorite
E| B & e sv3/2 Aragoni te 7% HER e
& o =1 2 o R
5 = o N3 streaks factinite £ gl g 2 [
2l 2 = 4 e s Plagioclase 2 | £ = 4 1= | F7s|1ovasz
i FE Chlorite 1z 3 o gl
— ==
g g = : e |
] — 2 .L_‘_.L
I 5 e oy - o Tl |
2 L % Miggliy
w 4 = Lhs s
L Tl B = vy bl
.I_J'_l_"' 74 g b 'I'.l.
[ A 1ovas2 5 ¥ ligppif i a2l 74
1l GLI N3 streaks s A ] fas)ovage
5 - J_.J.-LJ- o 5 R
- J_.l.i.L E L) ‘
1 P S ¥ i T |
b e~ gl B e’ i
. L .I_'::.I_: |
S E— B el s
Core "J_.I_'L_l 1ov4/2 Pt B
AG | AG | AM | d festcher :i:___l_.a.._l e
A
e .I_'LJ_j
3 s I 75| 10va/2
AT
-'-.I-I-J.
A-.I_-I-_I.
: i t |l
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AGI AM| CG| d fcatcherf—di "4
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Site 262 Hole Core 27 Cored Interval: 242.5-252 m Site 262 Hole Core 28 Cored Interval: 252-261.5 m

79T 4118

FOSSIL FOSSIL
CHARACTER g2 CHARACTER g2
i = S| ¢ =|= ” = = = g
e z glalg|gfs] & [ Lrmvoosy & LITHOLOGIC DESCRIPTION W g @ gl & | LITHOLOGY 2|5 LITHOLOGIC DESCRIPTION
~OEIE|2|EB 2 HE = E = 3|2}8 & glg
=] =3 E [ - (=1 =N ad -
ot | Stiff, grayish olive nanno ooze with Stiff, grayish olive, and olive aray
J-J_J-* shell fragments scattered throughout nanno ooze with shell fragments. Very
L and a few dark gray bands. S1ight " few dark gray layers. S1ight deformation.
Ttk | 10v4/2 deformation. 3 | 75| sva2
% R [k z EORAM AND CLAY RICH NANKO DOZE
"'_l_'l'.L.' Y RICH NAN ?_ | Smear slides 1-75, 2-75, 2-130, 2-140,
rea il Shear +Tides 178 575, 2107, 375, = - 3-75
j_.l._l_a.._ 5-75, 6-75 2 4 Textur Composition
] B Texture Composition g - Clay 60t Hannos 55%
it Y tTay 7% nnos B9% .= = 5ilt N Clay 8%
O 5t 258  Clay 148 ol B " 4 Sand 9% Farams 171
T Sand 2% Carb. frag. 5% .§ g3 e Carb. frag. 5%
—_ Forams 5% | e l Pyrite 2%
2l
= LT | | ol JoM/2 Rads 7 Bw® ] j laz| 74 Rads 1%
H FE i Diatoms 1 ~F 2 3 0y 10v4/2 Soonge spicules "
£ 2 e Sponge spicules 1t sEE 21 3 73
= i.l.j: | s i w E '-'g E . J DOther components are plant debris,
E e, 107 Other components are plant debris, (g4 ‘E B |130 dolomite rhombs, and diatoms.
2 it | pyrite, silicoflagellates, quartz, s|E= E 1 Lo
E L heavy minerals, dolomite rhombs, wl & - J-_I_-J Coarse Fraction (»E3.): forams,
5 _L-I_L Laalscas ; wizszs = J__‘L_I plant ris, sponge spicules,
= ] Coarse Fraction (»63u): forams, R - i pyrite, echinoderms, and
x =B carbonate fragments, pyrite, rads, e =l J_-I- b-xnl 2a-40 silicoflagellates.
L e s sponge spicules, plant debris, mica, s - g
; = -l—_‘_-l- | 7 lova/2 and silicoflagellates. = il By 1ov4/2 BULK X-RAY (255.4 m)
= 3 a A B @ 3 3 P~ Calcite
% H = Bt l BULK X-RAY (245.8 m) = 3 Rt Bl Quartz 13¢
£ 8 i Qlarts 12¢ = e | s e o
2z i | Mica 1% . e = Plagioclase 3
§ £ L_I_-L Mantmorillonite % = Kaolinite 2%
wl|l 5 8 i e Aragonite 7% =, = Chiorite 1%
=1 B s B | Kaolinite 3 16 | a6 |ne Core - Clineptilolite 1%
2|l g% 4 Plagioclase 3 Catchery L
Gl 2 S i T Chiorite 1} oy 101472
o '§ = v-‘-_l_—l— | 1ov4/2 Clinoptilolite 1%
& [ 4 _J_-L..I... Explanatory notes in chapter 1
2 jl'.l_ L] |
2 . o Bl W |
¥ el
= 1 L
= .I_i_l_: |
‘é I-J_-'-_L
= o —Gz| 74
3 5 et i | 5| 10v472
o] =
— e e |
= I..i_LI
o |
(.
L_'_t.n_': |
]
6 St | Fas| rovarz
L ]
e Tt M
== pu By
|
| Mt ey
Li _l_i 10472
AG(nG |FG|d
. R Rpgd
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Site 262 Hole Core 29 Cored Interval: 261.5-271 m Site 262 Hole Core 30 Cored Interval:271-280.56 m

FOSSIL FOSSIL
cuaracter || 1 P‘MCTER - g|d
= E == = S| 2 = g
g| 2 g HEIHE % LimwoLosy | | @ LITHOLOGIC DESCRIPTION wl E § g|Z|zE & [ LimhoLoey | 2 LITHOLOGIC DESCRIPTION
N 32|58 2 A = = S 3|23 & glg
HHEE HE E|2|5]5 (2
o
- =y = =
) ] Stiff, grayish olive nanno ooze with M-, - | Stiff, grayish olive nanno ooze with
= e L | slight mottles of greenish gray nanno I-I-_I_-I-_I pale olive mottles. Grayish white shells
E .5 e - ooze. Few dark gray bands. Shell fragments L .l__l scattered throughout. STightly deformed.
= by - Tova/2 scattered throughout. Ash beds in Sectfons At i | | 45| 107672
T 1 T I =75 2 and 3 are white. S CLAY RI
E = = n e | T LI-:-'s. 2-75, 3-75, 4-75,
S -0 o Rl CLAY RICH MANNO DQZE o gl 5-75
- e Smear slides 1-75, 2-75, 3-75, 4-75, 1 o gl T Texture C sition
2 ..L.:I'_‘.J-_‘" ] rextn 18 898 g -‘-j_'-'-_ l tsi‘i{ sox cﬂgnms 63%
3 Farzord b exture omposition = = Tay 168
S g Ty =~ 7% Tannos 60 = i sand 113 Forams i
£ sy b | Silt 24%  Clay 7% E L B Carb. frag. 8%
s L ezl 74 Sand 5%  Forams % 5 L, i 6zl 78
g ] I a Carb, frag. . g: = el | b 10v4/2 D:.lm §u|poneui1u e quartz, heavy
=1 F Sponge spicules n o Bl ey B I minerals, pyrite, dolomite rhombs
g 2 — | Yov4/2 Pyrite 1% E '_J._""‘ -] 1016/2 mottles rads, sp:mge Sni::u'les. and plant :inhﬂs.
= Cr e B
3 4, [ =261 white Other components are rads, dfatoms, ' L [ Coarse Fraction (*63u): forams, plant
,, .L._‘_.i_ silicoflagellates, heavy minerals, Z J—_,_—L_ | d s, sponge spicules, pyrite,
% L | plant debris, and volcanic ash. § e wﬂ:‘:gdﬁm fragments, silicoflagellates,
i Bt By o s ey a sh remains.
- i Bt —IR| 18-20 LCAN B b T
2 o ol Soear 3TTies 2-6, 3-60 L ) - | k BULK X-RAY (274.4 m)
= -+ 1074 Texturs Composition 3 L, AR|:39:81 Calcite
2 8 y e g0 Hﬁiéz nd 70% Eiass 991 2 = '.I_i.d_' ] Aragonite 209
=3 E T | 75 i £ 5 L | s vover il 5
] - - |
“g’ - i.:._t, Other minerals are hypersthene, - 2 .i_L'J-_— Montmorillonite 33
s 2 A I hornblende, and opaques. § = - | Plagioclase 1%
o 2 E Kaolinite 1%
w : g .J_'L*J_‘ Coarse Fraction (>63u): forams, pyrite, g 2 TR T Chlorite 1%
8= g -y = - s1T1cofTagel Tates, plant debris, g z = o el By |
1 e molluscan debris, echinoderm fragments, 2 B -,
& =2 D13 i By
ta| g & et and fish remains. E 3 'E s J_-L.. | 10v4/2
Hl2 o A g = 3 e
=8 = 4 Bl | 75| 56Y6/1 BULK X-RAY (264.7 m) 55 & | b
2. o Calcite = = b
o Tl a“ragonll.e of § e Ty [
o ph Bl artz 5% P g
- -1 ‘ Mica 4% g e Weend
L Montmorillonite 31 2 whir g+ |
=y -LJ_' ‘ l':;-:ﬁigqite g: = T |
A i Ty 10v4/2 olinite = D oy
T Begay i S8/ k-feldspar o [ FLs
o g By mottles Aty |
i grnd ¥ gl i 10v4/2
3 el 62| 74 L ool 74
2 5 a1 | P8 5 ]|
2 i .I._J_ L -‘-_I_- | 75
S et i I S By
252 '_L..i.l_ ‘ ‘,1_: -
E2s iz i |
b T ‘ Ms = gl 1ovaz2
o =n - B L -
LR il 1elae| £ 5 il
—gE ol e T e i gl B
BPE et Wegagd R Sl
BB E 6 T ] | Ly rovere
£ 2 I.."'_l."‘.. Explanatory notes in chapter 1
s £ s l
W -
— i o R =
™ (el R
x 8 T |
A
W: t'LJ_J_ 10v4/2
Catcher| ot Bl 1By
A6 | A6 |RG |Ms Sy
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Site 262 Hole Core 31 Cored Interval: 280.5-290 m Site 262 Hole Core 32 Cored Interval:290-299.5 m
FOSSIL FOSSIL
CHARACTER | _ |z | CHARACTER [ 8|2
w = 3| 2 =1 i = 5| 2 = g
] w ] w w | & li-
<] - i = LITHOLOGY g A LITHOLOGIC DESCRIPTION w s ] LITHOLOGY LITHOLOGIC DESCRIPTION
g & |2 gl5| & : 2 R |Z|E|5|6lEl & s
g|Z|2|E g8 HEHEg I
& P g =
= ) e
T Grayish olive nanno ooze with greenish - : Stiff, grayish olive and pale olive
] gray l‘lg:t:esge:o;'t in SEctions 1, 2, and [ "‘_._‘ nanno ooze with slight mottling
— volio 3 st n tions 4, 5, 6. Drilling iy "
1 -5 breccia in Sections 1, 2, and 3; intensely :'L‘:li._: = 10v4/2 uh;deh:i:eli ﬁ:‘;:';:;tﬁ‘]“m"s shells
. deformed in Sections 4, 5, and 6. T "
. Calcareous shells throughout. ] ] CLAY AND MICARE RICH NANND 0OZE
1.0 "‘,_-t - e — :..L"": ' r slides 1-/5, 2-75, 3-75, 4-75,
. A;M = - = & s B 5-75, 6-75
- i"‘ Smear 51ides g_;g. 3-75, 4-75, 5-75, = ':}"‘4: Texture Composition
Y e Texture Composition = T gty Site arb. T?
el B B 621 gﬂﬁnm! = < =34 Rl 35% Carb. frag. 12%
A g oL Sand 6% Clay 0%
= Se s 5ilt 30%  Carb. frag. 15% @ ol Forams I
2 =] Led 7 Sand 8 Clay 141 E L5 Pl ] | ezl 78 Pyrd ta 1%
a =t e (Y Forams o s o Y
- 2 e o] o ) soren lrred T £ s ST fs| 102
“ =3 ] n =] X Bl Other components are quartz, heavy
n ol A “w [~ i [y |
£ S . otk G B S e b T minerals, dolomite rhombs, rads,
2 =] sponge spicules, silicoflagellates, rads, e “:-'-:-' :ﬁ"?ﬁ.:’fﬁﬂﬁé S
= o4 e and plant debris. & il | ;
- =1 e
= - L= abr| 1315 . - S Coarse Fraction (>63u): forams, pyrite,
s eI Coarse Fraction (»63u): forams, pyrite, H +=aty | | (| 26-28 sponge spicules, echinoderm fr-;wuents,
K A - sponge spicules, echinoderm fragments, - i maolluscan debris, and plant debris
5 3 o g s . fish remains, plant debris, and 2 8 = s : 4 ’
£ iy /1 mottles ostracods. = " x
§ 3 3 Iy o in 10v4/2 s £ 3 iy | k75| 10vas2 BULK X-RAY (293.3 m)
- s & o T Calcite
3 =2 L] 75| groundmass BULK X-RAY {283.6 m) § = 5 Mo Aragonite 291
Calcite = T=he ]
= : i—l-ﬁ Aragonite 23% E *3 e | %I:;u ;:
2 = L H A Quartz 2] w B -, Kaolinite 2%
wl g = BBl Y Mica 51 w| 8 ¢ o i Montmor1lond te 2t
g E 75, Montmort11onite 5% HER {21 Mg 75| 10v6/2 chlori 1%
g s g 7=l By Kaolinite 3 S| 2 3 ' F orite
] 2|l =z = 2l Ca-dolomite 1%
al 3 E F=1RE 15 Chlorite 1% 512 B e |
| £ & 1] = 3 3 B
2l 3 = Sa] ~Lys| 10va72 = 8 = St 101572
Ll 4 IR 5 = |me 4 ol - | [ 4
2 38, | % ol -
" [=] ] T el i
g ol e Sl ]
E =) 3 = "Li"‘
- 1] _E gl
= il 2 - '
2 e @ e :_
2 -] 10v4/2 o~ =1 Mgl i ezl 7e
£ 5, -6z| 74 = o], - Tov4/2
- 5 - 5 (5" "8 75 /!
s - 75 ol
= o 4 He |
o i 3‘;"=J'_|."l
- 32:4_ e
-1 b, - 1
it :i:"c.l. e
T iy ST e |
L Lo B Pl
S Fal, L
N G =X el By | -
o 6 ry Saia 6 L | ps| ovare
e iy e, .
- SIS |
" b= fi|
1 sY3f2 =] ._a_':'_
2l QUA-'_l__
Ms] core =] Ms | Core T 5GY6/1
16| As 10v5/2 = I
g 0 |Catcher| X i_._ AG | AG E o |Catcher .::Eu__l_._

Explanatory notes in chapter 1
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Site 262 Hole Cored3 Cored Interval: 299.5-309 m Site 262 Hole Core34 Cored Interval:309-318.5m

FOSSIL = FOSSIL w
CRARACTER 1| é £ CHARMTER | 5 é g
g| 2 EME § LITHOLOGY | £ E LITHOLOGIC DESCRIPTION g & |2|z 5 glE| £ | Lrmouosr g LITHOLOGIC DESCRIPTION
HEEE ol B g = || = Z|E
g2 5|5 2|5 HHEHE g5
- voIn =
a 1 L Stiff, grayish olive nanno ocoze with -_::J- | S5tiff, grayish olive and pale olive nanno
- = very slight mottling. Few calcareous = .I_'L ooze with very slight mottling. Few
0.5 -‘-J. [ shell fragments up to 3 sm. Moderately o =1] l calcareous shell fragments up to 3 mm
1 JorT L) 75| 10v4/2 deformed. Volcanic ash and piece of pumice = L] 75 scattered throughout. Moderate deformation.
- L) in upper portion of Section 4. n MG J-J_ | =731 10v4/2
= B MICARR AND CLAY RICH MANNO OOZE
Lo [ MICARE AND CLAY RICH NANNO 00ZE E - Snear sTides 1-75, 2-75, 3-75, 4-78
= | Smear slides 1-75, 2-75, 3-75, 4-75, 5-75 - i Texture Composition
=1 Texture Composition 8 ol ] | tlay 58%  Nannos 581
=t = CTay 685 Wannos 69% £ == ] 51t 413 Clay 153
s silt 0% Clay 121 A ] Sand 1% Carb. frag. 141
== ‘ Sand 2% Earb. frag. 1;!: 5 ] ;urﬂs lg;
- == - ‘orams - 2 L6z| 74 yrite
) o by GZ) 74 ke
- = Pyrite 13 L
I 2 S| Ia(101472 y | § 2 o] | fas) Toverz Other components are dolomite rhombs,
3 ol et By Other constituents are rads, sponge T = Lo 1 quartz, sponge spicules, rads, and
'E" o ::'_.I...' spicules, plant debris, dolomite rhombs, - u 'I-I- | plant debris.
2 1 uartz, feldspar, and heavy minerals. ]
£ I Wl ki o v 2 5 i—t- Coarse Fraction (»63): forams, sponge
bt Ser—r | VOLCANIC ASH g = 1 == | spiwies. echinoderm fragments,
2 = ] Lepl 20-22 Smear s)ide 4-35 w|EZ B ] molluscan debris, and pyrite,
5 = Texture Composition &Y g = XR| 26-28
& 5 gl By Sand 80% Volcanic glass 973 § o % - = | BULK X-RAY (312.3 m)
=] = -L_L‘« it 20% Clay 1% @ § - _L-L 10v8/2 iﬂ cf I’.:t o
v B St AR i — | 4L ragonite
g 8 3 ] | 78] 10v4/2 Others are hornblende, chlorite, opagues, 2z E 3 -] ‘ 75 Ca-dolonite &
=z 8 = -l and hypersthene. 2 s ar
= = v} o Mi 5%
,'g = :.‘—_L_i_ Coarse Fraction (»63u): forams, rads, 5 -‘_‘:-_::‘ | 10v6/2 H::lllite 1%
3 £ = ‘L_l_' plant s, pyrite, and sponge spicules. g .I.‘J" Plagioclase "
- B ol g BULK X-RAY (302.7 m) = Y | 48 i
15§ = - whi te Calcite = ]
& 2 ] 35| white Aragoni te 21 e == 1]
E 8 3 g ] Quartz 6% g -+
21z R 3 T I 10¥4/2 Mica 5% 5 4 T B 10¥5/2
H) g2 2 ag Bl fomtaq s Ca-dolomi te 3 5 S s
= = 5 4 Kaolinite 2% = e |
3= (s gl | Chiorite 1 = Sl
g B [EEECNE 4] |
c o g ‘ e
= = o iy
A Bl
= 8= salne | 2] core B 10v5/2
= = = ] | = Catcherp c Th
E . =] 10v4/2 L]
e Bl o d gl [ Z;GE 4 Explanatory notes in chapter 1
(o el |
o= = St By
= = 1L ]
] g __:_I:
= 5 I
J= ‘.I_‘L.
— Bl B
-1 L ey Tov4/ 2
A 6| 8
. -
F otk |
3}: T | 10¥5/2
S By
ws | core _i_._: 10Y6/2
= 0 Catcher _.J.._L
A (ac |2 ]

¢9T ALIS



8CC

Site 262 Hole Core 35 Cored Interval: 318.5-328 m Site 262 tHole Core 36 Cored Interval:328-337.5m

29T 41IS

FOSSIL
FOSSIL -
cuaacter [ | E|ls ST =l glg
w| o | Bl Bl & | comowcer | £ § LITHOLOGIC DESCRIPTION § £ lo|la|Z|e|g| & | Lrmower |25 LITHOLOGIC DESCRIPTION
=2 ﬁ = =15 5 =1 =2 b i Sle
= o o) ¥ 2| 2 =] el 5E
5 g’ 5 = E e g E al=
1 vow Stiff and 11thified grayish olive and :-J 5 A Stiff, grayish olive nanno ocoze.
1 greenfsh gray nanno ooze. Few calcareous fim= mn shell 1a¥er c.lcareous shell fragments scattered
.53 ot B shell fragments up to 4 mm scattered 0.5 == throughout. Moderate deformation.
¥ = throughout, Moderate deformation, White _l_-l-_J slickensides
1 T L volcanic ash layer 1 cm thick near top 1 T Yoves2 CLAY_NANNO 00;
gl 10v4/2 of Section 5. H-, 1 | 80 Smear slides 1-80, 2-75, 3-75, 4-75,
1.0 Bty | Lo 5-75, 6-80
- 4 CLAY NANNO ODZE i ompad? Texture Composition
gl Smear slides 1-75, 2-75, 3-75, 4-75, - oy g3 Honnes 38%
. Tl 5-75, 6-75 o st 338 Clay 30%
= L [ Texture ﬁmsimn M- A Sand 4% Forams 193
- Bl By Clay 623 annos 5% Thapl 132 Carb. frag. 9%
= - 51t 36  Clay 281 - Nl Pyrite 1%
“ e el | sand 3%  Carb. frag, 8% i ool | Jj IF 5
E =1 | baz| 78 Forams 5% k= 2 L] Other components are sponge spicules and
8 2 1 | |rs| seyss2 Sponge soicules 1% " AG H- | s plant debris.
; AG L, L Volcanic glass 1% E e By 10v4/2
" 17 Pyrite 1 S L Coarse Fraction (»63u): forams, pyrite,
z e X gt Tron oxfde, rads, sponge soicules, fish
i ot gl Other components are quartz, dolomite b it remains, plant debris, and molluscan
= vy 1 rhombs, Radiolarfa, and plant debris. E L debris.
= 1| ' fur| 26-28 e L .
e 3 L4 VOLCANIC ASH < = e 26-28 BULK X-RAY (331.3 m)
3 E L, ?near slide 4-75 . " = g o Calcite 1
g U L BGY6,/ 2 exture omposition n lova/2 Aragonite
£ 2 3 il ST oy G 841 £ R 3 iy T 0 Quartz 91
3= ey 75 5ilt 208 Carb. frag. 10¢ T - Ca-dolomite 81
= E St i Forams 2% - b, - Mica 6%
£ - § - -1 Hannos 2% 3 = L Kaolinite 2
& i iy | Heavy minerals L ® T _L:::_] Plagioclase %
b A £
=12 8 o] Coarse Fraction (»63u): forams, plant £l 2 g i
g - § i iy | ris, rads, sponge spicules, pyrite, § B 2 e By
g2 & t—‘: silicoflagellates, and fish remains. Bl g 2 e
S0z = 5 2|3 = L
=|2 = Tl ] 75| 567672 BULK X-RAY (321.8 m) 2| B 2|, olu [ -7] | || 10V4/2
g us |4 e A Calcite = s
2 L T Aragonite k] 3 -
& o By ‘ Quartz 5% E L,
= 4=y Ca-dolomi te ax 2 >
5 - - Mica Az 5 k=]
‘g L0 | Kaolinite 2% = L
5 » Chlorite i = L
3 L, 4 = 1"
= pol W pl By
- The | white £ -4 10v4/2
S -
- el ez | 74 :g 5 2 | |ez| 74
- 5 P l 75| 10v4/2 = | s
»-_‘_..I_- o ity
iy I = Wil
':.I_' .J_:::.l
| A
[ P
=41 o
L T 10v4/2
b o] | ks vovazz A6 b - ‘ 80
k2 e
& “Lt_ J = '_L-L'.J
b -
_1_"'— _I_::-..I ‘
o i
== P Sy
xts Mgl 10v3/2
w Core Ay 10v4/2 o | core ey
=M Catcher - | as =3 M Catcher] Rl
s |ac | 2|0 T -3 hiad g
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Site262 Hole Core 37 Cored Interval:337.5-347 m Site 262 Hole Core 38 Cored Interval:347-356.5 m
FOSSIL FOSSIL
CHARRCTER | g2 CHARACTER | 5|
w [ ] = S| & [~ g TP == = gl 2 = g
ﬁ z o = als ‘5‘ LITHOLOGY § H LITHOLOGIC DESCRIPTION "‘3' E wl2lels § LITHOLOGY g d LITHOLOGIC DESCRIPTION
2 g g a5 2 2|5 a5
= T=IT
:j::'.-r- - | Stiff and semi-1ithified qrayish olive = PE MG | SEIff and semi-1ithified grayish olive,
—_ = and greenish gray foram coze. Moderately :""1'_'-_1'_' pale olive, and pale greenish yellow
b 5__1_;""_'_ - deformed in Sections 1-3; slightly 0.5 T foram ooze. S1ightly deformed. S1ightly
T 10v4/2 deformed in Sections 4-6. Calcareous __l_'-'-"‘"_'-"' lovase mottled. Shell fragments up to 3 mm
1| T+ e shell fragments up to 4 cm scattered 1 i 7510¥6/2 patches  across scattered throughout.
+ 1T throughout. = o i
Lo b AR Lo =T HANND RICH FORAM OO7E
4 T ‘ MNANND_RICH = T My pilihy Smear slides 1-75, 2-75, 3-75, 4-75,
—- :—.—-_‘_' Smear slides 1-75, 2-75, 3-75, 4-75, = [ = 5-75
= §-75, 6- T - Texture Composition
= | _'_‘1‘_'_ 62| 2 Texture Eunmsit‘fun - --I-T‘T'I:' 2 70 cm orams 508
| w13 e ey '
AT T t 50% Forams 47% a = W3 5iit 48% Nannos 253
Jur — Clay 431 Hamnos 251 5 " A% Clay t  Clay i
o :'_J_,H'_'_‘I'_‘_ Sand 7% Clay 12% 8 b= A Sand 145 carb, frag. 5%
"] 2 T L 7e Carb. frag. 11z 2 EN *T'_I,_‘_F_.T F6Z|70 Sec. 5, 74 cm  Quartz 1%
2 j =T Quartz a « = i ‘ L5 Send 53
ey i el o] silt
2 B g e Other components are dolomite rhombs, —~| 2 -.._:1-__:* 56v6/2 Clay 19z
o = ey pyrite, sponge spicules, plant debris, Bl 2 e P g iy
L =TT} heavy minerals, and glauconite. 5|2 = -] — T Trace amounts of sponge spicules,
- g pe e 1 g gl w E g - I"'_|_"'_.r glauconite, and heavy minerals.
gl 2 Fr T | ) a1-3 Coarse Fraction (>63u): forams, sponge s|2 § Ftr - IR\ 16-18
z ,,2_ - o B LEE 10v4/2 spicules, plant debris, pyrite, g = o N EGY5/2 Coarse Fraction (>63:): forams, quartz,
2l= 8 ) it molluscan debris, iron oxide, and 3|5 i I e il heavy minerals, pyrite, sponge spicules,
= S il il o N3 streaks w|l gl = T T
el & 3 qT_T quartz. 2|2 = Tl dolomite rhombs, and plant debris.
g = 3| Far | [ ~|m 5 [A6 3] I T
2| 8 = |8 o BULK X-RAY (340.8 m) wl|= = T 75 BULK X-RAY (350.2 m)
w| E = o by L e calcite gls % T 10¥6/2 Calcite 64%
al o 5 L | Aragonite 23% S| e E iy iy Aragonite 24%
w § = -udr "r-r-'r ga;t‘th lg: z % H - T Ca-dolomite 6%
o % B -do e @ artz ay
S| 2 i —Tﬁr_"r'—r"r Mica a5 H5ls & —.‘"'l'-'_'r: \ a'i]ca 2%
S| 8 g g gt Kaolinite s el = T
& = E -] _L.-l-_'_—rT S| E = o ) B e
8.2 = . T = AR A
il e = e ol 56Y5/2 I
£l € & 4| T 4 Jad T L75| save/2
AT T 75 -‘-r .
T I
e B s Dl o W RE
T =] A
o Y bl it iy pe
1 -4r—T T
iy vy T
J4r T e 28 il pivhe
T T + 7T
B £ 1 iy Hal TN
- T ] ‘ b THRE R
Tl T T =4 T I sev7/e
S o | Big plitia o 75 56Y5/2 T T ~GZ| 74
A6 5] 41T+ Ag 5| 4w+, s
o i1 i 62| 91 T
= iy = e o i il
oy M PR S o i
= -'-‘1--'-‘1"-'- ps I ey |
= r_'_-r_'_‘ ‘ e T 1."1"_
= ool o
i Y iy Ms |
Fr =T as|on| B | g core P s
o | iy i | 1ov4/2 = Cateher[-l— 1
:_-HT_‘_'F_I_ [T
3 wf LY T
:-.J..-‘-v-_":—r: ' 75 Explanatory notes in chapter 1
- B iy il
JuT T
T T |
iy i o
-
w|o | Core ‘_L"'i"'-T 5GYE/
AG | A6 | Z |Ms |Catcherf . T |
=z gl g
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ite Hole T re rval: 356,5-366 Site 262 Hole Core 40 Cored Interval: 366-375.5 m
Interval: o m
Site 262 Core 39 Cored 1

9T 4LIS

FOSSIL z|=
CHARACT =
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Site 262 Hole Cored3 Cored Interval:394.5-404 m Site 262 Hole Core 45 Cored Interval: 413.5-423 m
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w - = Bl 2 = % P = § i = g
wl £ 2| 2|glE| & | Loy | £ LITHOLOGIC DESCRIPTION g wl&(glE] & | cimhocosy | £ | S LITHOLOGIC DESCRIPTION
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N ] o 4 Xty
HHEEGS ElE g|s 2 . B ld | St 558  Dolomite rhombs  B31
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13 ' NANND FORAM 00ZE ] | Galcite
‘g fad Smear slides 2-75, 3-75 ~ = Ty I gau;gﬂoni te st}si
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site 262 Hole Core 46 Cored Interval:423-432.4 m Site 262 Hole Core 47 Cored Interval: 432.5-442 m
FOSSIL FOSSIL
CHARACTER | _ glg CHARACTER | =4
w =1 18 & £z w IR < §
H = gla S|als = LITHOLOGY g 1 LITHOLOGIC ODESCRIPTION ] = Zlals E LITHOLOGY g 1 LITHOLOGIC DESCRIPTION
2 Lo £ I+ B olg ~ g = w2 sl|le
HHEHE k| & HHEHE A
g I T 1 g
s dirs: BE o s DOLOMITIC SHELL CALCARENITE w g o sY8/1 Lithified, yellow gray shell calcarenite
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2 g HE T calcarenite S| 82 |W 3 g i
= == . e 2| €3 Coarse Fraction (*63u): carbonate frag-
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