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The Shipboard Scientific Party!

HOLE 446
Date occupied: 18 January 1978
Date departed: 21 January 1978
Time on hole: 32 days
Position (latitude; longitude): 24°42.04 'N; 132°46.49 'E
Water depth (sea level; corrected m, echo sounding): 4952.0
Water depth (rig floor; corrected m, echo sounding): 4962.5
Bottom felt (m, drill pipe): 4980.0
Penetration (m): 420.5
Number of cores: 46
Total length of cored section (m): 420.5
Total core recovered (m): 197.10
Core recovery (%): 47

Oldest sediment cored:
Depth sub-bottom (m): 395.7
Nature: claystone
Age: early Eocene
Measured velocity (km/s): 1.85

Basement:
Depth sub-bottom (m): 420.5
Nature: basalt
Velocity range (km/s): 4.22-5.38

Principal Results: Site 446 is in the Daito Basin, south of the
Daito Ridge, northwest Philippine Sea. The sedimentary
section consists of 14.2 meters of Pliocene terrigenous mud
and clay which overlies 158.3 meters of Pliocene, Miocene,
Oligocene, and Eocene pelagic clay. Next below is 190.0
meters of Eocene mudstone, claystone, siltstone, and tur-
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bidite sandstone. Underlying those rocks is a 266.0-meter
succession of interlayered calcareous mudstone, siltstone,
sandstone, conglomerate, and ash, intruded by 23 post-
early Eocene basalt sills.

Shipboard analysis of paleomagnetism shows that Site
446 has migrated from an equatorial latitude over the past
52 m.y. The age of the basement of the northwest Philip-
pine Sea is possibly as young as early Eocene.

HOLE 446A
Date occupied: 22 January 1978
Date departed: 26 January 1978
Time on hole: 4 days
Position (latitude; longitude): 24°42.04 'N; 132°46.49 'E
Water depth (sea level; corrected m, echo sounding): 4952.0
Water depth (rig floor; corrected m, echo sounding): 4962.5
Bottom felt (m, drill pipe): 4980.0
Penetration (m): 628.5
Number of cores: 28
Total length of cored section (m): 256.5
Total core recovered (m): 117.09
Core recovery (%): 46

Oldest sediment cored:
Depth sub-bottom (m): 619.0
Nature: claystone
Age: late early Eocene
Measured velocity (km/s): 2.53

Basement:
Depth sub-bottom (m): 621.0
Nature: basalt sills
Velocity range (km/s): 3.74-5.84

Principal Results: See Hole 446.

BACKGROUND AND OBJECTIVES

Background

The objectives at Site 446 were identical to those at
Site 445, Site 446 is in the triangular part of the north-
west Philippine Sea, in an intermediate-sized basin im-
mediately south of the Daito Ridge and north of the
Oki-Daito Ridge. The Daito Ridge and Basin province
is part of a remnant-arc. This area has been of con-
siderable interest to several workers, and prior study in-
cluded deep drilling at Site 445 and in the adjoining
Kyushu-Palau Ridge at Site 296 (Karig, Ingle, et al.,
1975), structural and regional tectonic analysis (Karig,
1975; Hilde et al., 1977; Watts et al., 1977; Mizuno et
al., 1975, in press), and dredging of bottom samples
(Mizuno et al., 1975, in press; Shiki et al., 1976).
Magnetic lineations were identified south of the Daito
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Ridge and Basin province by Louden (1976) and Watts
et al. (1977), but none have been identified in the pro-
vince itself. All available data prior to drilling of Site
445 suggested that the Daito Ridge and Basin is very
old, and that in fact this part of the northwest Philip-
pine Sea is underlain by older crust trapped behind the
remnant arc of the Daito Ridge and the Oki-Daito
Ridge (Karig, 1975; Hilde et al., 1977; Watts et al.,
1977; Mizuno et al., 1975, in press). The trapping
mechanism should show similarities with the hypo-
thetical origin of the Bering Sea (Cooper et al., 1976).

Drilling at Site 445 did not provide any new insights
into these tectonic relations: the site was abandoned
because of bad weather. However, shipboard analysis
of paleomagnetism indicated that Site 445 migrated
from an equatorial latitude to its present position over a
period of 48 m.y. '

Dredge hauls from the Daito Ridge and Basin, the
Oki-Daito Ridge, and the Amami Plateau indicate that
the geology of the region is extremely variable. Green-
schist, hornblende schist, and serpentine have been col-
lected from the Daito Ridge, indicating some regional
metamorphism (Mizuno et al., 1975; Shiki et al., 1976).
Igneous rocks recovered from the Daito Ridge include
andesite and diorite of island-arc origin. Dredge hauls
from the Oki-Daito Ridge recovered basalt. Andesite,
granodiorite, and basalt were recovered from the Amami
Plateau, Drilling at Site 445 confirmed this variability:
middle-Eocene debris-flow conglomerates contain the
same variety of pebble clasts as the dredge hauls.

One of the more interesting discoveries prior to Leg
58 was the dredge recovery of limestone specimens con-
taining Nummulites boninensis, an Eocene larger fora-
minifer of shallow-water origin (Konda et al,, 1977).
These samples were recovered from the Daito and Oki-
Daito Ridges and the Amami Plateau from present wa-
ter depths of 1160 to 2340 meters. Nummulites boninen-
sis was recovered in several conglomerates of debris-
flow origin at Site 445, clearly indicating resedimenta-
tion from shallow water. This casts some doubt on prior
suggestions of large-scale regional subsidence in the
region of Daito Ridge and Oki-Daito Ridge (Mizuno et
al., 1975, in press), although some subsidence may have
occurred. We expected to clarify this problem of region-
al subsidence from drilling results at Site 446.

Site 446 was located in an intermediate-sized basin
between the Daito Ridge and Oki-Daito Ridge, along a
seismic profile surveyed by the R/V Kaiyo-Maru (IPOD-
Japan, 1977) (Figure 1). The seismic-reflection profile
obtained by the D/V Glomar Challenger is shown in
Figure 2.

Objectives

The primary objectives at Site 446 were fourfold. Of
prime importance was to determine the age of the oldest
sediment and of the basement, to determine whether
this portion of the north Philippine Sea is underlain by
old crust trapped behind a remnant arc. A second objec-
tive was to determine the nature of the basement and to
elucidate its crustal history. A third objective was to
determine the subsidence history of the northwest Phil-
ippine Sea from sedimentological and paleontological
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Figure 1. Seismic-reflection profile through Daito Ridge
and south of Daito Ridge by R/V Kaiyo-Maru.
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Figure 2. Glomar Challenger seismic-reflection profile
approaching Site 446. See Figure 3 for location.

study. Fourth, climatic changes at the site, due to its
northward drift over the past 47 m.y., were to be deter-
mined from paleontology and paleomagnetism.

OPERATIONS

The Challenger left Site 445 at 1530 hours on 17
January. Gear was streamed, and at 1612 hours the
Challenger passed over the Site 445 beacon and headed
for Site 446 on a course of 206° (Figure 3).

At 2354 hours, 17 January, after steaming approx-
imately 57 nautical miles, the Site 446 location was
reached, and a 16-kHz beacon was dropped. At 0244
hours, 18 January, after a sonobuoy run over the site,
gear was pulled in, and at 0336 hours ship’s positioning
was in the auto mode. RIH for Hole 446 began.

At 1251 hours, 18 January, Hole 446 was spudded in
at a water depth of 4980 meters (drill pipe). A program
of continuous coring was maintained, and basalt was
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Figure 3. Site location map.

first recovered in Core 41 at a sub-bottom depth of 381
meters (Table 1). Another 0.5 meters of basalt was
recovered in the core catcher of Core 42, an interbed of
sediment and basalt being recovered in Core 43. Cores
44 through 46 were recovered before deteriorating
weather conditions on the evening of 21 January forced
a decision to pull pipe above the mudline to wait on
weather. Total recovery in 46 cores was 197.1 meters of
420.5 meters cored, or 47 per cent. Suspension of opera-
tions continued through the morning of 22 January. At
0930 hours, 22 January, weather conditions had mod-
erated and allowed automatic positioning; it was decid-
ed to begin lowering pipe to spud Hole 446A. The
operational plan for this hole was to drill through the
sediment section to just above the first sediment/basalt
contact at 372.0 meters, and then to core continuously
until destruction of the bit.

At 1130 hours, Hole 446 A was spudded; it was drilled
to 5352.0 meters. The center bit was retrieved, and cor-
ing operations resumed, Core 1 being retrieved at 2158
hours, 22 January (Table 1).

Coring continued until 2015 hours on 26 January,
when the low recovery and very low core diameter in-
dicated that the bit was exhausted. Bit life was 71.8
hours. In all at Hole 446A, 28 cores were recovered;
recovery was 117 meters, or 46 per cent. At 1200 hours
on 27 January, pulling of pipe from the hole was com-
pleted, including magnafluxing the bottom-hole assem-
bly and Bowen sub.

At 1400 hours, 27 January, gear was streamed for the
journey to Naha, Okinawa. After a Williamson turn to
pass over the site, the Challenger headed east for a short

SITE 446

TABLE 1

Site 446 Coring Summary

Depth From Depth Below

Drill Floor Sea Floor Length

{m} i) Cored
Time  Top Bottom Top Bottom (m)
1352 4980.0-4981.5 0.0-1.5 1.5
1520 4981.5-4991.0 1.5-11.0 9.5
1636 4991.0-5000.5 11.0=20.5 9.5
1802 5000.5-5010.0 20.5-30.0 9.5
1931 5010.0-5019.5 30.0-39.5 9.5
2042 5019.5-5029.0 39.549.0 9.5
2200 5029.0-5038.5 49.0-58.5 9.5
2327 5038.5-504B.0 58.5-68.0 9.5
(0044 5048.0-5057.5 68.0-77.5 9.5
0210 5057.5-5067.0 77.5-87.0 9.5
0326 5067.0-5076.5 £7.0-96.5 9.5
450 5076.5-5086.0 96.5-106.0 9.5
0608 5086.0-5095.5  106,0-115.5 9.5
0724 5095.5-5105.0  115.5-125.0 9.5
0846 5105.0-5114.5  125.0-134.5 9.5
1012 5114.5-5124.0  134.5-144.0 9.5
1148  5124.0-51335  144.0-153.5 9.5
1321 5133.5-5143.0  153.5-163.0 9.5
1448  5143.0-5152.5 163.0-172.5 9.5
1610 5152.5-5162.0  172.5-182.0 9.5
1730 5162.0-5171.5  182.0-191.5 9.5
1850 5171.5-5181.0  191.5-201.0 9.5
2025  5181.0-5190.5  201.0-210.5 9.5
2153 5190.5-5200.0  210.5-220.0 9.5
2332 5200.0-5209.5  220.0-229.5 9.5
0116  5209.5-5219.0 229.5-239.0 9.5
0239 5219.0-5228.5  239.0-2485 9.5
0400 5228.5-5238.0 248.5-258.0 9.5
0525 5238.0-5247.5  258.0-267.5 9.5
0647 5247.5-5257.0  267.5-277.0 9.5
0815 5257.0-5266.5  277.0-286.5 9.5
0941 5266.5-5276.0  286.5-296.0 9.5
1112 5276.0-5285.5  296.0-305.5 9.5
1243 5285.5-5295.0  305.5-315.0 9.5
1423 5295.0-5304.5  315.0-324.5 9.5
1558 5304.5-5314.0  324.5-334.0 9.5
1746 5314.0-5323.5  334.0-3415 9.5
1935 5323.5-5333.0  343.5-353.0 9.5
2118  5323,0-53425  353.0-362.5 9.5
2301 5342.5-5352.0  362.5-372.0 9.5
0053 5352.0-5361.5 372.0-381.5 9.5
0234 5361.5-5371L.0  381.5-391.0 9.5
(448  5371.0-5380.5  391.0-400.5 9.5
1014 5380.5-5390.0  400.5-410.0 9.5
1528 5390.0-5399.5  410.0-419.5 9.5
2205 5399.5-5400.5  419.5-420.5 1.0
Totals 420.5
2158 5352.0-5361.5  372.0-381.5 9.5
2340 5361.5-5371.0  381.5-391.0 9.5
0221 5371.0-5380.5  391.0-400.5 9.5
0655 5380.5-5385.5  400.5-405.5 5.0
1046 5385.5-5390.0  405.5-410.0 4.5
1432 5390.0-5399.5  410.0-415.5 9.5
1844  5399.5-5409.0  419.5-429.0 9.5
2148  5409.0-5418.5  429.0-4385 9.5
0133 5418.5-5428.0  438.5-448.0 9.5
0309 5428.0-5437.5  448.0-457.5 9.5
0519 5437.5-5447.0  457.5467.0 9.5
0835 5447.0-5456.5 467.0-476.5 9.5
1121  5456.5-5466.0  476.5-486.0 9.5
1512 5466.0-5475.5  486.0-495.5 9.5
2009 5475.5-5485.0  495.5-305.0 9.5
2318 5485.0-5494.5  505.0-514.5 9.5
0114 5494.5-5504.0 514.5-524.0 9.5
0330 5504.0-5513.5  424.0-533.5 9.5
0620 5513.5-5523.0  533.5-543.0 9.5
1016 5523.0-5532.5  543.0-552.5 9.5
1507 5532.5-5542.0  552.5-562.0 9.5
1858 5542.0-5551.5  562.0-3715 9.5
0103 5551.5-5561.0 571.5-581.0 9.5
0528 5561.0-5570.5  581.0-590.5 9.5
0853 5570.5-5580.0  590.5-600.0 9.5
1200  5580.0-5589.5  600.0-609.5 9.5
1538 5589.5-5599.0  609.5-619.0 9.5
1942  5599.0-5608.5  619.0-628.5 9.5
Totals 256.5

Recovery

{m)

1.00
0.85
8.56
0.30
8.72
6.67

.60
1.2

717
8.24

5.36
5.35
6.47
7.09
4.65

5.65
0.72
1.60
0.55
1.50

114
0.00
330
5.74
4.83
5.07
178
0.97
2.98
8.13

4.57
.72
293
8.67
0.20
6.49
0.90
8.95
3.90
242

4.51
.19
5.21
4.50
0.05
0.68
197.10

3.73
241
3.57
3.36
2.90
4.35
5.66
2.58
3.51
6.99

256
4.82
3.18
3.23
4.72

5.10
3.99
4.48
77
4.48

7.44
4.89
7.73
447
5.04

4.16
221
1.76

117.09

Recovery
(%)
67
9
90
3
92

70
101
T8
75
86
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seis‘mic survey of the area before turning west for
Okinawa. ETA for Okinawa was 0800 hours 30 Jan-
uary.

SEDIMENT LITHOLOGY

Hole 446

The stratigraphic sequence is presented in Table 2,
Figure 4. The sediments ranged in age from late Plio-
cene to late early Eocene; no Quaternary sediments were
recovered.

Unit I

Unit I consists of brown terrigenous (hemipelagic) in-
termixed mud and clay. It contains 10 to 20 per cent silt-
sized particles and is composed of clay minerals (72-
89%), quartz and feldspar (5-10%), mica (1-5%), heavy
minerals (augite and hornblende; 1-2%), opaque miner-
als (1-3%), and a trace of volcanic glass. Pumice frag-
ments and ashy zones are present. The unit is devoid of
visible sedimentary structures.

Unit 11

Unit II is distinguished by a change from terrigenous
to pelagic sedimentation. It is a distinctive, dark-brown
to very dark-grayish-brown pelagic clay and claystone
with scattered zones and patches of yellowish-brown
clay. The sediment generally has less than 5 per cent silt-

sized particles, and 95 per cent or more clay-sized par-
ticles. Major mineralogic components include zeolites
(commonly 1-5%, but as high as 35%), micronodules
and opaque minerals (commonly 1-10%, but as high as
20%), and clay minerals (40-96%). Small amounts of
quartz, feldspar, volcanic glass, and carbonate are pres-
ent. The unit is devoid of visible sedimentary structures.
Variations in the general lithology occur, but do not
warrant subdivision of the unit. These variations in-
clude siliceous-fossil zones (radiolarians and sponge
spicules) in Cores 9 and 17; nannofossil ooze in Core 14;
a variable zeolite content in Cores 10, 11, and 12; chert
in Cores 17 and 18; and a variable content of volcanic
glass in the sediments.

Unit 111

Unit I1I is marked by a change from dark browns to
greenish grays, and from pelagic to turbiditic and hemi-
pelagic sedimentation. We distinguished two sub-units:
sub-unit IIla, greenish-gray, silty to sandy mudstones
and mudstones as turbidites; and subunit IIIb, brown-
ish- to greenish-gray, calcareous mudstones and clay-
stones.

Between unit II in Core 19-1 and unit III in Core
19,CC, the lithology changes from brown, zeolitic pela-
gic clay to greenish-gray terrigenous mudstone in tur-
bidite sequences. Greenish-gray and dark-greenish-gray,
glauconitic mudstone forms the major portion of the

TABLE 2
Stratigraphy of Site 446
Sub-Bottom
Lithologic Depth Thickness

Unit (m) Core (m) Characteristics Age

I 0-14.2 446-1 to 14.2 Brown (10YR4/3), terrigenous mud, clay  Pliocene
446-3-3,

20 cm

11 14.2-172.5 446-3-3, 158.3 Dark-brown (10YR3/3), very dark- Miocene to
20 cm to grayish-brown (10YR3/2), pelagic clay middle
446-19,CC with ash, siliceous fossils, variable zeolite ~ Eocene

content.

IT1a 172.5-324.5 446-19,CC 152.0 Dark-greenish-gray (56Y4/1), greenish- Middle
through gray (5GY5/1) mudstones, claystones, Eocene
446-35,CC siltstones, and sandstones, in turbidite

sequences,

I1b 324.5-362.5 446-36-1 38.0 Brown (7.5YRS/4), dark-brown
to (7.5YR4/4), calcareous claystones and Middle
446-39,CC mudstones, interbedded with dark- Eocene

greenish-gray (5GY4/1 and 5G4/1) to
greenish-gray (5G5/1), calcareous clay-
stones and mudstones, in turbidite
sequences, plus pelagic biogenic
components.

v Hole 446 446-40-1 Hole 446 Hole 446 Middle—early

362.5-395.7 to 17.9 Dark-greenish-gray (5G4/1) to greenish- Eocene
446-43-3, (est.) gray (5G5/1) and bluish-green (5B4/1),
120 cm calcareous claystones, nannofossil clay-
stones, glauconitic claystones, mud-
stones, ash.
Hole 446A 446A-1-1 Hole 446A Hole 446A
372.0-628.0 through 60 As above, with abundant ash through
446A-28, (est.) Core 17. Sediment occurs as interbeds
cc between basalt sills.
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Figure 4. Stratigraphic sections at Sites 445 and 446, with seismic profile.

repetitive fining-upward turbidite sequences that make
up this unit. Most of the fining-upward sequences begin
with sandstone or sandy mudstone at the base, followed
by mudstone with thin laminae of fine sand and silty
sand, clayey mudstone, and (or) claystone. Rare inter-
beds of light-gray and greenish-gray, clayey chalk are
present in the upper parts of the fine-grained turbidite
sequences.

Most of the cycles are a half meter or less thick, and
the fine mudstones or claystones at the tops of the cycles
are the thickest part. Some of the thinner cycles,
however, are actually subcycles in larger overall fining-
upward, thickening-upward sequences. The coarse basal
part of each cycle in many cases has a sharp or scoured
contact with the fine upper end of a preceding cycle.
Cross-lamination may be present in the lower parts of
cycles, and is more common in the lower section of sub-
unit IIla. Parallel laminae are generally present, but
become more abundant and more closely spaced up-
ward in each cycle. Evidence for minor bioturbation is
present, generally in the upper half of cycles, but is not

common in this sub-unit. Some of the mudstones are
massive, with little visible evidence of any sedimentary
structures. Evidence of slumping is rare; some small-
scale slump structures are present in the lower part of
the sub-unit.

Most of the sediments in this sub-unit contain abun-
dant terrigenous components: relatively high propor-
tions of feldspar (up to 30%), heavy minerals (up to
25%), lithic fragments (up to 40%), and terrigenous
clays (up to 90%). Glauconite is present throughout, in
quantities ranging from 1 to about 35 per cent. Small
percentages of mica are present in almost all samples.
There are significant (up to 10%) quantities of opaque
minerals (probably both terrigenous and authigenic)
throughout the sub-unit, and minor percentages of
zeolites. Calcareous biogenic components are minor
constituents, except in interbeds of chalky clay in Cores
24, 25, 26, 27, 32, and 34. Siliceous biogenic com-
ponents are generally absent.

We distinguish sub-unit IIIb from Illa principally
because of a change from dark-greenish-gray to brown
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and reddish-brown, and an increase in biogenic com-
ponents. Sub-unit IIIb has thick sequences of brown,
dark-brown, reddish-brown, and grayish-brown, gener-
ally calcareous mudstones and claystones, interbedded
with dark-greenish-gray to greenish-gray, calcareous
claystones and mudstones. The boundary between sub-
unit I1la and I11b is not sharp; a gradual transition from
sub-unit IIla to sub-unit IIIb occurs in Core 36. The
depositional sequences in sub-unit IIIb closely resemble
those of Illa; they are a series of fining-upward cycles.
However, those in IIIb contain large proportions of
both resedimented and pelagic biogenic components.

In the lower part of the sub-unit, we observed two
complete turbidite cycles, each almost 1 meter thick,
starting with coarse calcareous sandstone. The sand-
stones are cross-laminated as well as parallel laminated,
and graded; they contain abundant foraminifers and
nannofossils, along with terrigenous grains. They grade
upward through calcareous mudstones and calcareous
claystones which show parallel and(or) wavy lamina-
tions and bioturbation. Most of the sub-unit, however,
consists of calcareous mudstone alternating with calcar-
eous claystone in a series of fining-upward cycles with
parallel laminations and slight to moderate bioturba-
tion. Siliceous biogenic components form a significant
part (10% or more) of the sediment in only two layers in
Cores 37 and 38. Zeolites and micronodules are abun-
dant in a mudstone that underlies a radiolarian-rich
claystone in Core 37.

Unit IV

Unit IV consists of dark-greenish-gray to greenish-
gray to dark-gray calcareous claystones, nannofossil
claystones, glauconitic claystones, and altered ash beds.
The claystones are finely laminated and moderately bio-
turbated; they contain silty (fining-upward) and calcare-
ous laminae, and some evidence of soft-sediment defor-
mation. In Core 43, the claystones are glauconitic and
contain vertical veins of clay and calcite.

This unit is also characterized by thicker (1-5 cm) ash
and altered ash beds, which tend to be dark gray and
massive and fine upward into claystones. The lower
boundaries are sharp and well defined. Other lithologies
include lithic sandstones, nannofossil claystones, and
glauconitic sandstones.

Sediments of the section just above the second basalt
cored in Core 43 consist of breccia fragments of clayey
limestone, a zeolitic clayey limestone, and a glauconitic
claystone at the basalt contact.

Hole 446A

Hole 446A was washed to a depth of 372 meters,
where continuous coring began in sediments represent-
ing unit IV of Hole 446. Twenty-eight cores recovered
117.09 meters of sediment and basalt. Except for the
first 10.3 meters of sediment above the first basalt con-
tact, all other recovered sediments represent interbeds
between basalts.

The thickness of the interbeds ranges from about 1
cm (several representative cores) to about 6.8 meters in
Core 10. Low recovery in some cores may have led to
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underestimation of thickness of some sediment in-
terbeds.

We made no attempt to designate specific lithologic
units.

Sediment Interbeds

Sediments occurring as interbeds include (in general
order of abundance) mudstone and claystone; glau-
conitic sandy mudstone, mudstone and claystone; cal-
careous mudstone and claystone; and ashy mudstones
and siltstones; as well as ash and altered ash beds or
zones. Other sediments present in small amounts are
zeolitic claystones, chalk or clayey chalk, lithic sand-
stones and siltstones, and chert.

Throughout the interbed section, sediment colors are
dominantly dark-greenish gray, greenish gray, and
grayish green, with variations into or tinges of dark
gray, and bluish gray, and dusky red.

In some interbeds, overlying or underlying basalt, the
sediments appear baked and assume dark-brown to
black colors. This was particularly noticeable in Cores
12, 25, and 26, where very obvious basalt/sediment con-
tacts were recovered. These sediments are well indur-
ated and have feldspar content as high as 35 per cent,
zeolites up to 40 per cent, micronodules, and abundant
glauconite.

The recovered sediments for the most part (mud-
stones and claystones) have the following character-
istics: laminated bedding (I mm to 1-2 cm); silty
laminations that fine upward into claystones; evidence
of bioturbation; and soft-sediment deformation in-
cluding microfaults, rip-up clasts, and clastic dikes.
Other sedimentary structures include cross-beds, graded
beds, and rippled or undulating bedding surfaces.

Ash zones occur throughout the cored interval, but
we noticed a concentration of ash and altered ash higher
in the cored section as compared to lower portions. The
ash and altered-ash zones are present in Core 1 above
the first basalt, and then in Cores 2, 3, 10 (up to 5
meters thick), 12, 13, 16, and 17. Below Core 17, we
consider the occurrences minor.

ORGANIC GEOCHEMISTRY

Organic-carbon and nitrogen contents were measured
in 59 samples. Results of the analyses are reported
elsewhere (Waples and Sloan, this volume) and are
plotted in Figure 5. In the section above the basalt sills,
the maximum organic-carbon contents, about 0.1 per
cent, occur in the youngest recovered sediments. The
upper part of the carbon-depletion curve shows the
same features as did curves for the other Leg 58 sites
(Waples and Sloan, this volume). Because the youngest
recovered sediments were Pliocene, however, much of
the loss of organic carbon had already occurred;
therefore the exponential decay observed in the upper-
most part of the section at the other sites is barely visi-
ble. Organic-carbon values for the pelagic part of the
section level out at a constant value (about 0.05%)
which is very similar to that found for the pelagic se-
quence at Site 445.
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Figure 5. Organic carbon versus depth, Hole 446A.

There is another aspect of the organic-carbon-depth
curve which differs from the results consistently ob-
tained at the other sites. Although the organic-carbon
values level off at about 0.05 per cent, they begin to
decrease steadily again at a depth of about 160 to 200
meters, and reach values nearly at the lower limit of
detection by our method (0.01%). The causes for this
second decrease and for the exceedingly low organic-
carbon values are not known, but may be related to the
fact that these sediments are current deposits, rather
than pelagic. This period (47-50 Ma) was characterized
by high sedimentation rates, as seen from the time scale
in Figure 5.

Many samples from the sediments intruded by basalts
were also analyzed, and the analyses are included in
Table 3. Several of these show relatively high organic-
carbon contents (0.10-0.17%), although they have been
severely baked by lava. The causes for these high values
seem to be quite different from those in the thermally
affected sediments in Hole 444A (Waples, this volume),
where the depositional mode was uniformly hemi-
pelagic, both in the intruded sediment and in the overly-
ing section. Here deposition seems to have been by tur-
bidites in many of the inter-basalt sediments. This
regime apparently gave over in later times to current
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TABLE 3
Nitrogen and Organic- and Inorganic-Carbon Content
of Sediments, Site 446

Litho- Sub-Bottom )
Sample logic Depth CaC01®  Corg NP N
(interval in cm) Unit (m) () (%e) (&) (atomic)
446-1-1, 18-19 I 0.2 NE 039 33
1-1, 105-106 I 1.1 A0 022 5.1
2-1,44-45 1 1.9 - A1 032 4.0
3-2, 89-90 1 13.4 - .07 036 23
36, 89-90 i 19.4 - .06 029 2.2
4,CC I 29.8 .06 020 3.3
5-3, 76-77 1 33.8 .07 028 2.8
6-2, 82-83 I 41.8 05 030 1.9
7-2, 88-89 I 51.4 - 04 020 2.6
8-2, 68-69 11 60.7 04 028 1.8
10-2, 144-145 I 80.4 = 06 022 33
12-2, 75-76 1 98.8 - 06 016 4.3
14-4, 40-41 I 120.4 6 017 4.0
16-2, 30-31 1 136.3 03 06 10.1
18-1, 137-138 1 154.9 05 009 7.3
20-1, 66-67 11 173.2 # 10 06 22.7
23-2, 77-78 I 203.3 .03 003 10.7
26-4, 19-20 1 234.2 .03 0035 8.1
29-1, 34-35 11 258.3 - 04 006 8.5
31-2, 89-90 11 279.4 0ol A0S 29
33-2,51-52 ] J198.0 .02 s 5.5
36-1, 53-54 m 325.0 .03 .03 10.3
36-5, 0-1 i 330.5 Kill 06 27
381, 100-101 I 344.5 +4 Kil| o4 4.0
38-3, 100-101 mn 3417.5 - 03 04 7.9
39-1, 70-T1 m 353.7 A2 D05 4.1
40-2, 5-6 v 364.1 02 NNt 221
41-1, 125-126 v 373.3 ++ 02 007 27
446A-1,0C v 3813 H NI n.id, n.d
2-1, 50-52 IV 3820 NI nd. nl.
2-1, 6&T0 v 3822 + A3 n.d. n.d.
446-43-1, 49-50 v 391.5 A2 08 2.6
446A-3-1, 58-60 v 391.6 N7 02 3.6
3-2, 130-132 v 3938 + AT e 9.7
446-43-2, 130-131 A% 3938 A A2 6.7
43-3.4-5 v 394.0 ++ A2 s 6.1
43-3,119-120 v 395.2 02 nos 5.9
43-4,0-2 v 395.5 ++ AN At 29
43-4, 14-15 Iy 195 6 2 g 5.9
446A-9-1, 16-17 v 438.7 + 05 n.d. n.d.
15, 62-64 v 454.6 4 02 n.d. n.d.
1 2-3, 105-106 v 471.1 A1 n.d. n.d.
13-3, 74-75 v 4802 + A1l n.d. n.d.
16,00 v 514.3 + 03 o4 9.1
17-2, 57-59 v 516.6 * A3 A7 8.8
182, 50-52 v 526.0 - .01 001 1.4
22-1, 65-66 v 562.7 - 06 001 52.8
22-1, 109-110 v 563.1 - .04 001 321
22-1,122-123 v 563.2 A7 007 29.1
23-1. 60-62 v 572.1 06 006 11.1
24-1, 109-110 v 5E2.1 02 04 6.5
24-2, 70-71 v 583.2 07 012 6.7
25-3, 71-72 v 594.2 4 .04 004 12.1
25-3, 93-94 v 594.4 - .02 003 1.2
25-3, 99-100 v 594.5 .02 008 23
26-3, 70-71 v 603.7 - 06 007 10.4
26-3, 104-105 v 604.0 - .02 .002 15.8
281, 23-24 v 619.2 + 0s 003 21.9
28,0C v 628.3 ++ 0e 010 1.1
*_ = no carbonate detected with cone. HCL **n.d. = not determined,
*+ = small amount of carbonate present: ++ = large amount of carbonate present.

deposits, and finally to a pelagic environment. Because
of the inconstancy of the depositional environment dur-
ing this time interval, there is no way to correlate the
quantities of residual organic carbon in the baked
sediments with the carbon-depletion curve, and no
dating of the sills (as for Site 444; Waples, this volume)
can be attempted.

Both the highly variable organic-carbon values,
which bear no apparent relation to distance from the
basalt sills, and the low nitrogen contents of many of
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the interbasalt sediments support some sort of resedi-
mentation mechanism which brought varying but small
amounts of terrestrial organic material to this location.

INORGANIC GEOCHEMISTRY

Samples for interstitial-water studies were taken from
the recovered sediments at Holes 446 and 446A. In
total, 11 samples were taken, eight from Hole 446, and
three from Hole 446A. The samples are representative
of lithologic units I1, I11a, and I'V. All data are found in
Table 4 and Figure 6.

pPH

pH averages 8.10, higher than the IAPSO standard
and lower than the surface-sea-water standard. The gen-
eral trend is an increase in pH with depth, to Cores
446-41 and Core 446A-3. pH below these cores de-
creases. Sediments below Core 446A-3 (unit IV) are in-
terbedded with basalt intrusions, whereas all other sedi-
ments occurred above the basalt.

Alkalinity

Alkalinity averaged 1.02 meq/kg, below the value for
the two standards. Alkalinity decreases relatively sharp-
ly with increasing depth to Core 446-21, being generally
constant in lower cores. A slight increase in alkalinity is
noted for Cores 446A-3 through 446A-25; these samples
represent the interbedded (unit IV) sediments of Hole
446A.

Salinity and Chlorinity

Salinity averaged 36.6 per mill, and chlorinity 19.6
per mill, both higher than the two standards. Trends of
the two parameters are closely matched, as expected,
and values of both parameters increase with depth to
Core 446-41, Salinity and chlorinity for cores from Hole
446A show considerable variability, decreasing from
Core 446A-3 to Core 446A-10, then increasing again to
Core 446A-25.

Catt and Mg+ +

Ca++ averages 74.86 mmol/1, considerably higher
than the standards, whereas Mg+ + averages 17.62 mmol/1,
lower than the standards.

Ca++ shows a definite trend to increase with depth,
whereas Mg+ + decreases with depth. A crossover of
these two trends occurs in Core 446-14, which is the
lowermost sample taken from unit II sediments. This
crossover thus occurs at the interval where the sediments
change from dominantly pelagic in unit II to hemipe-
lagic in unit III.

BIOSTRATIGRAPHY

Site 446 is characterized by very low sedimentation
rates in the upper part of the section and very high
sedimentation rates in the lower part, by poor preserva-
tion of all microfossils, and by intrusion of sediments
intruded by basalt sills at the bottom of Hole 446 and
throughout Hole 446A.

The present water depth of Site 446 is 4952 meters,
which is well below the CCD. Sedimentation at this site
is believed to have been below the CCD; this and the low
rates have resulted in poor preservation of calcareous
fossils. Sporadic zones of good preservation are due to
special conditions. The lower part of the sediments
(Cores 20-43 in Hole 446; all of Hole 446A) shows occa-
sional moderately well- to well-preserved calcareous
microfossils. Since they often include shallow-water
benthic foraminifers and occur with resedimented mate-
rial, they either come down-slope with the shallower
sediment and were originally deposited above the CCD,
or were covered in place and protected from dissolution
by the overlying sediments. Well-preserved radiolarians
are seen in abundance only in two cores. Once (Core 9),
they are associated with an ash layer, and in Core 17
with the uppermost chert. All three of these modes of
preservation are often seen in deep-sea sediments.

Because of the sporadic occurrence of microfossils at
Site 446, the biostratigraphy is fragmentary. Fortunate-

TABLE 4
Summary of Shipboard Geochemical Data for Holes 446 and 446A

Sub-Bottom

Sample Sample Depth Alkalinity  Salinity Catt Mgtt CcI-
(interval in cm) Number (m) pH  (meq/kg) (©oo)  (mmol/l) (mmol/l)  (%o)
- IAPSO - 7.96 2.50 35.2 10.55 53.99 19.375
- SSW - 8.31 2.40 35.2 10.80 52.60 19.208
446-3-5, 140-150 42 18.40-18.50 751 2.63 35.5 17.31 46.23 19.441
9-4, 90-100 43 73.40-73.50 7.19 2:11 35.8 28.59 41.53 19.408
14-4, 144-150 44 121.44-121.50 7.31 1.82 35.8 37.54 36.59 19.075
21-2, 144-150 45 184.94-185.00 8.13 0.53 36.3 54.75 21.10 19.541
26-2, 140-150 46 232.40-232.50 §.34 0.58 36.3 68.66 12.97 19.608
30-5, 140-150 47 274.90-275.00 7.87 0.60 36.3 79.84 12.89 19.808
34-5, 140-150 48 312.90-313.00 8.25 0.35 36.3 85.68 3.05 19.475
41-2, 140-150 49 374.90-375.00 8.71 0.42 36.6 98.81 -1.78 19.808
446A-3-3, 0-10 50 394.00-394.10 8.88 0.83 385 110.48 —4.87 20.041
10-2, 140-150 51 450.90-451.00 8.73 0.58 36.6 109.70 -6.38 19.508
25-3, 140-150 52 594.90-595.00 8.19 0.82 385 132.07 -6.42 19.907
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; Sub-bottom Salinity cI— Alkalinity Catt Mg+
Section | Interval (m) | PH (o) | (%00} | (mealkg) (mmol/) (mmol/1)
76 85|36 38 |19 20 1 3 0O 20 40 60 80 100 120 140
| | | L 1 | T | T AN WO N W N R Lo 1 41
Standard sea water ) b ° ° . .
g Surface sea water s P . ° ° °
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E 200
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Figure 6. Interstitial-water geochemistry, Holes 446 and 446A.

ly, the areas of preservation good enough to give an age
determination are spaced rather evenly throughout the
hole (Table 5).

The oldest sediments found, excluding reworked Cre-
taceous material, are late early Eocene (50-52 m.y.) for
Hole 446. Core 1 of Hole 446A corresponds to Core 41
of Hole 446. All sediments from 446A are of the same
age (50-52 m.y.), and all dates for Hole 446A are from
scattered foraminifer and nannofossil occurrences.

Throughout the section, reworking is evident. It in-
creases down-hole, and is severe from Core 20 on. Dis-
placed Eocene shallow-water benthic foraminifers are
found throughout this part of the section.

Core 40 contains a small amount of reworked Upper
Cretaceous sediment. It contains nannofossils and both
planktonic and benthic foraminifers. We believe that
this material represents at least two episodes of trans-
portation and deposition.

Foraminifers

Foraminifers recovered from the two holes drilled at
Site 446 spanned the early Eocene through the Pliocene.
(A few macerated Cretaceous forms were found incor-
porated in one of the lower-Eocene turbidites.)

One core in Hole 446, at approximately 182 meters,
contained a shallow-water benthic fauna of Nummu-
lites, Amphistegina, and Lenticulina; the source of this
material is not known. In Hole 446A, at approximately
480 meters, a diverse benthic fauna which contained the
shallow- and warm-water genus Asterocyclina was re-
covered. The oldest reliable date for sediments drilled at
this site is 51 to 52 m.y.

Hole 446

The first core recovered from Hole 446, at 1.5 meters
below the sea floor, was Pliocene. Globorotalia tosaen-
sis, G. inflata, G. tumida, and Sphaeroidinella dehis-
cens dominate the planktonic assemblage. The present
depth of water at the site is 4952 meters, which is below
the solution depth of calcium-carbonate foraminifers.

The Pliocene record in this hole is very short: Core
2,CC at 11 meters indicates very early Pliocene (N.19).
The characteristic planktonic forms show effects of
solution. The benthic forms are moderately well pre-
served and are represented by a diverse assemblage
which indicates a deep-water marine environment (up-
per bathyal; ~500m). A middle-Miocene fauna was re-
covered from Core 3, Section 1. The foraminifers are
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TABLE 5

Biostratigraphic Zones, Site 446

Depth (m)

and

Core No.

3
3
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Zones and Subzones
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TABLE 5 — Continued

Depth (m)
and Nannofossil Foraminifer —
Mg Core No. Zones and Subzones Zones Radiolarian Zones
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not abundant, and preservation is poor. However, the
fragmented index species do suggest a middle-Miocene
age. This indicates that material representing the late-
Miocene foraminifer zones was not recovered in this
hole. Cores 5 to 13, to a depth of 115 meters, are barren
of recognizable foraminifers. Interpretation of this sec-
tion must await further study to determine whether mi-
croforaminifer-sized individuals are present.

In Core 14, at approximately 120 meters, a normal-
sized, fairly diverse planktonic and benthic foraminifer
fauna can be identified as Oligocene. The species are
indicative of the Globigerina ampliapertura Zone (N.1/
P.20; 30-32 m.y.). The benthic forms and ostracodes in-
dicate an open-water marine environment. From this
depth down to 180 meters, sediments contain only rare
casts of foraminifers. In the core catcher of Core 20, in
a redeposited rubble of green sandstone, common shal-
low-water Eocene benthic foraminifers belonging to
Nummulitidae, Amphisteginidae, and Nodosaridae were
recovered. In Core 23, at approximately 210 meters,
middle-Eocene planktonic forms occur in turbidites
with shallow-water benthic forms. This sample also con-
tain benthic and planktonic microforaminifers; and as
mentioned previously, the environmental significance of
these tiny forms is not clear.

The next important foraminifer assemblage was
found in Core 34, Section 4 in which planktonic species
of the late early Eocene were found. Approximately 50
meters below this, material in Core 40 also suggests the
late early Eocene, possibly P.9/P.8.

Another sample taken from this core catcher, within
10 cm of the Eocene material, contained silicified and
distorted, reworked Cretaceous planktonic and benthic
forms.

Basalt was encountered in the core catcher of Core
41, and interspersed sediments of Eocene age were re-
covered from Cores 42 and 43. The foraminifers in Core
43 are badly worn, reworked, shallow-water benthic
forms.

Hole 446A

This hole was washed down to a depth of 372 meters.
Core 1 contained a badly worn planktonic and benthic
fauna of the late early Eocene. Core 2 recovered basalt;
below, sediments interspersed between basalt sills were
either barren or contained severely worn and crushed
tests. Core 13 is of interest because if contains a trans-
ported warm- and shallow-water benthic fauna of As-
terocyclina, Amphistegina, Cibicides, and Planulina.
The accompanying planktonic forms are of the early
Eocene (51-52 m.y.), and this represents the oldest sedi-
ment recovered from the hole.

Nannofossils

Because of the great water depth (well below the pres-
ent CCD), the occurrence of nannofossils was minimal
at this site. Sporadic nannofossils representing the mid-
dle Pliocene and middle Oligocene occur in two of 19
upper cores. Preservation of the Pliocene nannofossils
is moderate, the fossils suffering some etching, whereas
preservation is poor for the Oligocene fossils because of
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recrystallization. In the lower cores, where Eocene tur-
bidites are encountered, nannofossils are preserved
more frequently. Heavy reworking prevails in this se-
quence, and nannofossil preservation is generally mod-
erately good to poor because of a combination of etch-
ing and recrystallization. Age identification is sum-
marized in Table 5.

Pliocene

Sample 446-2-1, 53 cm contains common nannofos-
sils. Although heavy reworking of early Miocene to ear-
ly Pliocene forms hampers age identification, several
Pliocene discoasters, together with Pseudoemiliania sp.
aff. P. lacunosa, suggest a middle-Pliocene assemblage
of the Discoaster asymmetricus Subzone or the lower
part of the Discoaster brouweri Zone (D. tamalis or D,
surculus Subzone). A similar assemblage without P. sp.
aff. P. lacunosa identifies the D. asymmetricus Subzone
for Section 2,CC.

Oligocene

Cores 446-3 through 446-14-3 are barren of nanno-
fossils. Section 14-5 contains approximately 10 cm of
calcareous ooze. No reworking has occurred in this
ooze, and the assemblage indicates the Sphenolithus
distentus Zone of the middle Oligocene. Sections 14,CC
to 19,CC are barren of nannofossils.

Eocene

Rare specimens of Chiasmolithus gigas occur in
restricted intervals of Sections 20-1 to 23,CC. Rework-
ing is common in these cores, and the last occurrence of
C. gigas is not clear. Therefore, the C. gigas and Coc-
colithus staurion Subzones are assigned to this se-
quence. Cores 25-1 to 29-1 represent the Discoaster
strictus Subzone. Cores 29-2 to 37-1 are barren of nan-
nofossils, except in two short intervals of Sections 30-1
and 34-4 which contain an assemblage of the Rhab-
dosphaera inflata Subzone. Cores 38-4 to 39,CC belong
to the Discoasteroides kuepperi Subzone, and Cores
40-2 to 43-2 represent the Discoaster lodoensis Zone.

Approximately 10 cm of light-bluish-green sediment
overlying 3 cm of dark-green sediment was recovered as
one solid piece of rock in Section 40,CC. The boundary
of these two sediments indicates turbidite deposition.
The light-colored material contains abundant nannofos-
sils whose assemblage is about 90 per cent Cretaceous
nannofossils and about 10 per cent early-Eocene spe-
cies. On the other hand, the dark-green sediment yields
common nannofossils consisting almost equally of Cre-
taceous and early-Eocene fossils. The early-Eocene as-
semblage in both sediments clearly indicates the D. /o-
doensis Zone, whereas the Cretaceous flora indicates an
age of Albian or Cenomanian. This suggests that Creta-
ceous chalk on the adjacent ridges was redeposited at
this site by a turbidite flow during the late early Eocene.

Beneath the first basalt sill, approximately 5 meters
of sediment was recovered in Core 43. The assemblage
of nannofossils in this sediment is almost identical with
that observed in Section 41-2, and the common occur-



rence of Coccolithus crassus confirms that this sediment
represents the D. lodoensis Zone.

Cores 1 to 3 of Hole 446A were drilled to recover the
same sediments as Cores 41 to 43 of Hole 446; naturally,
the nannofossils are similar. Small pieces of light-
bluish-green sediment which contain reworked Creta-
ceous nannofossils were recovered in Section 446A-
1-1. Cores 446A-4 to 446A-8 are all basalt. Between
Cores 446A-9 and 28, many alternative sequences of ba-
salt and sedimentary rock were recovered. Nannofossils
are sporadic in this sequence, and the assemblage in-
dicates the Tribrachiatus orthostylus Zone of the late
early Eocene. Therefore, the age of the oldest sediment
recovered at this site is about 50 to 52 m.y. This sedi-
ment does not contain any reworked nannofossils.

Radiolarians

Well-preserved radiolarians at Site 446 are rare. Two
cores (9 and 17) provided abundant radiolarians in a
state of excellent preservation. Every other core is either
barren of radiolarians (Cores 1-8 and 10-16) or the
radiolarians are altered beyond specific recognition
(Cores 18-43). Site 446, although it has a poor radio-
larian biostratigraphic record, provides an excellent op-
portunity to observe the preservational and diagenetic
history of the radiolarians.

The two biostratigraphic ‘““windows’’ are late early
Miocene in Core 9 and early late Eocene in Core 17.
Core 9 contains Stichocorys delmontensis, S. wolffii,
Calocycletta costata, and Crytocapsella cornuta, which
indicates an age of 15 to 17 m.y., Calocycletta costata
Zone. Core 17 is in the Podocyrtis chalara Zone (44-45
m.y.) and contains the Eocene species Rhabdolithis
pipa, Lithochytris vespertilio, Eusyringium fistuliger-
um, Thyrsocyrtis triacantha, and Calocyclas hispida.
Both cores contain many tropical species.

The radiolarians of Hole 446A are similar to those of
the bottom of Hole 446. Evidence of recrystallization is
evident in all the cores with sediments. No cores contain
radiolarians preserved well enough for age determina-
tion.

SEDIMENTATION RATE

An age-depth plot is shown in Figure 7. The sediment
ages were obtained using the time-scales of Berggren
(1972), Berggren and Van Couvering (1974) and Bukry
(1975) and the modified Miocene time-scale of Saito
(1977). Table 6 shows sediment accumulation rates cal-
culated for each stratigraphic unit.

The sediment accumulation rates at Site 446 show a
systematic change down-hole, similar to changes ob-
served at Site 445, although the reasons for the change
are different. Rates are very low for the last 44 m.y. of
deposition (Pleistocene through very late middle Eo-
cene), because the sedimentation pattern was dominant-
ly pelagic with a terrigenous influx only during the Plio-
cene (unit I). Sedimentation rates show an increase to
moderate values for the middle and early Eocene at Site
446. The sudden increase in sediment accumulation rate
is attributed to the influx of sandy turbidites during the
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Figure 7. Sedimentation-rate curve for Site 446, based
on biostratigraphic determinations. For unit IV, thick-
ness of sediment is based on adding thicknesses of
recovered sediment according to core-description
sheets. Because of inaccuracies and poor recovery,
the curve for unit 1V is dashed.

TABLE 6
Sedimentation Rates, Sife 446
Interval Sedimentation
; Depth Thickness Rate
Vit ) (m) (m/m.y.)
I 0.0-14.2 14.2 2.5
IT 14.2-172.5 158.3 4.0
Illa 172.5-324.5 152.0 36.2
I1Ib 324.5-362.5 38.0 63.3
v 362.5-628.5 69.02 31.4

aSediment thickness based on total sediment recov-
ered between basalt sills.

early and middle Eocene into the Daito Basin at Site
446.

Although the pattern of sediment accumulation rates
parallels that of Site 445, and also Sites 285 and 286
(Andrews, Packham et al., 1975; Klein, 1975) in the
South Fiji and New Hebrides marginal basins, respec-
tively, the overall rate is much lower at Site 446 in the
Daito Basin, because pelagic clays are dominant (Site
446) and the sandy-turbidite units are thin compared to
those at Sites 445, 285, and 286. Because deposition at
Site 446 was at or near the CCD, Pleistocene or other
changes in productivity do not appear to have influ-
enced the sediment accumulation rate there.
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SITE 446

IGNEOUS PETROLOGY

Introduction

In Hole 446A, basalt was first encountered at ap-
proximately 384 meters sub-bottom and was drilled to
628.5 meters sub-bottom. Basement consists of massive
basalt sills with numerous interbeds of claystone, mud-
stone, and volcanic ash (Figures 8 and 9). In all, at least
23 sills and 16 sediment interbeds were drilled. Based on
proportionate expansion of recovery to fill the entire
drilled interval, the average sill thickness is approx-
imately 7.8 meters (ranging from 22.0 to 0.3 meters),
and the average sediment interbed is approximately 4.04
meters thick (ranging from 14.8 to 0.2 meters). Hole 446
was aborted because of weather after relatively short
basement penetration, and because the basement stra-
tigraphy is identical to that at Hole 446A, the two sites
are discussed here together as Site 446, except where
specified.

Numerous baked sediment contacts are present both
below and above individual sills. In many cases the sedi-
ment still adheres to the igneous contact. The sediment
typically is very hard at the contact, and chunks will
readily scratch glass, whereas away from the contact the
sediment can be scratched easily with a fingernail. The
sediment is also generally discolored adjacent to igneous
contacts, ranging from green to brown to gray-brown
and gray-black at the contact; locally it may also appear
brick red or bleached white. The effects of baking on
the sediment appeared to vary considerably; there was a
greater effect on overlying sediment than on underlying
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Figure 8. Sub-basement stratigraphy, Hole 446.
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sediment. Because of poor recovery, it is difficult to give
accurate estimates of the thickness of the baked zones,
but in various cores it appears to range from centimeters
to a meter.

The chill zones found in the basalt at contacts also
appear to be highly variable. In a few instances, glassy
zones up to 2 cm were found, but in general, as in the
Shikoku Basin, the sills tend to have fine-grained or
aphanitic contacts, poor in glass.

Interestingly, the sills were generally finer grained
than those drilled during Leg 58 in the Shikoku Basin.
Only in a few cases was diabase actually recovered.
Nonetheless, on the basis of the baked contacts, rarity
of chill zones, lack of glass at the chilled margins, and
massive nature of the basalt, it is clear that the Site 446
basalts are sills intruded into the sediment.

Fractures and Veins

Fracturing and the subsequent formation of veins is
evident in nearly all the basalt cores. In many instances
rocks are crisscrossed by several generations of veins
formed along fracture surfaces. Vein fillings at Holes
446 and 446A differ substantially from those in the sills
from the Shikoku Basin. Clay is the most common fill-
ing while carbonate, although very abundant, is less
common. Pyrite and pyrrhotite are also exceptionally
abundant as vein fillings at Site 446. Curiously, units 4B
and 4C, unlike all the other sills, contain abundant thick
carbonate veins, and in this respect are very similar to
veins in the Shikoku Basin sills. Quartz was found along
with clay in unit 2A of Hole 446A, and numerous clastic
dikes were found in the same unit in Hole 446. The
clastic dikes can be traced into zones of green, chloritic-
appearing clay, recrystallized carbonate, and quartz.
Zeolites also form vein fillings in some of the sills.

Petrography

The most common basalt is aphyric, with about 20 to
35 per cent plagioclase (Ang, to Anqg), 15 to 25 per cent
clinopyroxene , and 7 to 20 per cent titanomagnetite, in
a highly altered intersertal groundmass of clay, zeolites,
and chlorite. Plagioclase and clinopyroxene phyric ba-
salts are also common. In general, phenocrysts are
small, averaging | mm in length and not exceeding 4
mm. Microphenocrysts from 0.5 to 1.0 mm are far more
common than phenocrysts. In the thin sections exam-
ined, olivine is no longer present, because of alteration.
Olivine pseudomorphs filled with clay, talc, iddingsite,
calcite, and "chlorite were identified in nine sills. Gen-
erally, it appears to have been a fairly common pheno-
cryst and microphenocryst, amounting to as much as 4
or 5 per cent in some rocks. In one case, 30 to 40 per
cent large olivine relics appear to be present. Because of
intense alteration, identification of groundmass olivine
is impossible. The vesicularity of these basalts is gen-
erally low, although locally there may be as much as 15
per cent vesicles.

Units 1, 4, and 5 are clearly unlike ocean-ridge ba-
salts, containing 10 to 15 per cent basaltic hornblende
and 20 to 40 per cent vesicles. In addition, the pyroxene
is very pink, apparently reflecting a high titanium con-



tent, and titanomagnetite is exceptionally abundant
(8-25%). These basalts have an intergranular texture,
unlike all the rest of the Site 446 basalts, and in some
cases are very coarse grained. Unit 4A, in fact, consists
of coarse diabase with 30 to 40 per cent vesicles.

Unit 1

Unit 1 consists of aphyric, highly vesicular basalt. It
contains from 10 to 15 per cent kaersutite, 20 to 30 per
cent plagioclase (~An,), 15 per cent clinopyroxene,
and 15 to 25 per cent titanomagnetite. The rocks range
from fine to medium grained and have an intergranular
texture, with little evidence of alteration. The pyroxene
is pink, suggesting high titanium contents. The horn-
blende is fresh and is clearly primary, although in places
it also is either replacing clinopyroxene or forming an
overgrowth on it.

There are two sills in unit 1, both of which are highly
vesicular. Baked sediment was found above the contacts
of both sills in either Hole 446 or 446A. The lower unit,
however, apparently has a somewhat irregular contact,
with intermixing of sediment and basalt. This might be
due to intrusion into relatively unconsolidated sediment
and formation of incipient pillow structures.

Unit 2

Unit 2 consists of a single thick aphyric basalt sill. No
chilled contact was found. The sill is highly vesicular in
its upper part, while vesicles are nearly absent in the
lower half. The basalt is fine to medium grained, with
an intersertal texture. It contains abundant plagioclase
laths (Angs—-An,s), granular clinopyroxene, and about
10 per cent titanomagnetite. Rare olivine pseudomorphs
also appear to be present. Clay, quartz, and pyrite are
common fracture fillings, and several excellent ex-
amples of clastic dikes are present. The sediment in the
dikes consists of angular claystone fragments of various
colors, in a fine-grained claystone matrix. Relatively un-
altered sediment can be traced into highly altered zones
of green chloritic clay, pyrite segregations, carbonate,
and recrystallized quartz,

Unit 3

Unit 3 consists of three plagioclase and plagioclase-
clinopyroxene phyric basalt sills, separated by two sedi-
ment interbeds. The upper unit consists of plagioclase
(40%) and clinopyroxene (~ 1%) microphyric basalt,
which has an intersertal texture and a felty groundmass
of plagioclase laths, pyroxene, titanomagnetite gran-
ules, and alteration products. The middle sill (3B) con-
sists of plagioclase (3-15%) and pyroxene (0-8%) phy-
ric basalt, with a groundmass of plagioclase (Ang-
Angg), clinopyroxene, and 10 to 15 per cent skeletal or
granular titanomagnetite, A few relict olivine pseudo-
morphs are also present in some thin sections. The mid-
dle sill ranges from fine to medium grained and contains
from 0 to 5 per cent vesicles. The lower sill (3C) consists
of very sparsely phyric plagioclase and clinopyroxene
basalt. Plagioclase phenocrysts exceed clinopyroxene
although together they amount to only 1 to 4 per cent of
the rock. The groundmass consists of plagioclase
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(Angg_76), clinopyroxene, up to 15 per cent titanomag-
netite, and alteration products. The pyroxene has a
slight brown tint. The sill is fine grained, with 0 to 10
per cent vesicles, and calcite- and clay-filled amygdules.
The vesicles appear to be largely empty in the lower half
of the sill. Chill zones were recovered only at the upper
contacts of units 2A and 2C.

Unit 4

Unit 4 can be split into 3 sub-units.

Sub-unit 4A consists of a very vesicular (25-40%,
0.1-3.0 mm), aphyric, aphanitic to coarse grained, gray-
black diabase. The vesicles often contain euhedral cal-
cite rhombs and pyrite. The high vesicularity and
coarse, elongate grains give the diabase a skeletal ap-
pearance.

Thin sections show an intergranular texture com-
posed of 30 per cent plagioclase laths (0.05-6.0 mm;
Ang;), 10 per cent pinkish-brown pyroxene laths
(0.2-4.0 mm), 15 per cent basaltic hornblende (0.1-2.0
mm), and 10 per cent titanomagnetite (0.02-0.4 mm
granular crystals and 0.2-1.5 mm acicular crystals).
Zeolites were observed in some vesicles. Both pyroxene
and plagioclase are elongate and appear to be quench
growths.

Sub-unit 4B consists of an aphyric, amygdaloidal,
dark-gray basalt. The vesicles (0.2-1.5 mm) are filled by
a light-olive-green clay and calcite. The sub-unit is cut
by numerous calcite- and clay-lined veins, normally 1.0
to 2.0 mm wide, but reaching 2 cm. Lying on top of this
unit in the recovery is a fragment of plagioclase phyric
basalt; this probably was stoped from a higher unit,
because no other material was recovered between sub-
units 4A and 4B. Thin sections show an intersertal to in-
tergranular texture comprising 10 to 15 per cent plagio-
clase (~ Ang;), 25 to 30 per cent pinkish clinopyroxene
(frequently twinned and zoned), 7.5 per cent titanomag-
netite, and 40 to 60 per cent groundmass, containing
acicular and feathery microlites. Also observed was 2.5
to 5 per cent basaltic hornblende as anhedral laths or
overgrowths on pyroxene. One pyroxene phenocryst
was found (3.5 x 1.0 mm).

Sub-unit 4C is separated from sub-unit 4B by sedi-
ments. The upper part resembles sub-unit 4A and grades
into material in the lower part resembling sub-unit 4C.
This suggests that 4A and 4B may be parts of the same
sill and that 4C is a smaller, but similar sill.

A K-Ar age determination by McKee and Klock (this
volume) yielded a 48.2+1.0 m.y. date for sample
446A-11-2, 28-31 cm from this unit.

Unit 5

The unit starts at the top of core 13, immediately be-
low unit 4. The unit consists of an aphyric, amyg-
daloidal (5%, 0.25-2.0 mm), dark-gray basalt, which
grades downwards from aphanitic to medium grained
and back to fine grained. The vesicles are filled by smec-
tite or calcite. The lower portion contains vesicular (5%,
0.25-2.0 mm) basalt which terminates with a chill zone.
Probable pseudomorphs after olivine phenocrysts (~1
mm) were observed.
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Figure 9. Sub-basement stratigraphy, Hole 446A.
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Figure 9. (Continued).
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The one available thin section indicates a composi-
tion of about 15 per cent plagioclase (at least Angg), 25
per cent pinkish-brown-tinged clinopyroxene, 5 per cent
titanomagnetite, and 5 per cent basaltic hornblende
(0.02-0.3 mm as grains, or up to 1 mm in fibrous
forms). The remainder (~50%) consists of ground-
mass, one third of which is brownish, cryptocrystalline
clay or talc, and the rest chlorite, usually in euhedral
pseudomorphs after olivine (0.1-1.0 mm). Apatite is an
accessory phase.

Unit 6

These basalts are represented by six sills, ranging in
thickness from 7 to 22 meters (Figure 8).

The sills consist of very fine-grained (to aphanitic),
aphyric basalts in the upper part of the unit (6A-6C)
and of fine-grained basalts in the lower part (6D-6H).
The vesicularity of the basalts ranges from 0 to 5 per
cent (and in sill 6C up to 10 or 15%), with vesicle diam-
eters up to 2 or 3 mm. The vesicles are filled completely
with calcite and zeolites, or calcite and chlorite. The
basalts are lightly to moderately altered.

Under the microscope, the basalts from all sills are
characterized by similar textures and mineral composi-
tion. Sub-units 6A to 6C have a cryptocrystalline tex-
ture, which grades into intersertal in the basalt of sub-
units 6D to 6H.

The basalts with cryptocrystalline texture contain
less than 1 per cent euhedral plagioclase phenocrysts
(Anss_s7), 0.3 mm long. The groundmass is an aggregate
of fine-grained plagioclase and pyroxene.

In a slide from Core 15, a single olivine crystal was
observed which had a diameter of 4 mm. All the basalts
have high contents of opaque minerals (up to 10-15%).

The basalts of intersertal texture have phenocrysts of
plagioclase (Anss_gy) up to 0.7 mm long; these make up 1
per cent of the rock. The groundmass comprises plagio-
clase (0.2-0.4 mm), pyroxene (0.04-0.1 mm), and in-
terstitial glass (50%) which is almost completely palag-
onitized.

Like the basalts of sub-units 6A and 6B, the basalts
of sub-units 6C, 6D, and 6E have high opaque-mineral
contents (up to 10-15%). Many of the feldspar crystals
are not twinned and show undulatory extinction.

Unit 7

The unit is split into two similar sub-units by a clay-
stone interbed. Sub-unit 7A starts at the top of Core 24,
Section 1 with a chill zone and glassy rind, and consists
of plagioclase phyric basalt (3-4% plagioclase pheno-
crysts, 0.5-2 mm), possibly with odd relict olivine phen-
ocrysts in the glassy margin (~1 mm) and rare clay-
filled amygdules. Sub-unit 7B starts below the claystone
with a chill zone and, apart from the lack of a glassy
margin, appears identical to sub-unit 7A.

The only thin section available, from sub-unit 7a,
contains approximately 5 per cent plagioclase pheno-
crysts (0.1-1 mm, at least Ang,), 5 per cent pyroxene
phenocrysts (0.1-0.6 mm), 2.5 per cent vesicles
(0.05-0.4 mm, filled by a yellowish clay), 7.5 per cent
disseminated magnetite, and 80 per cent groundmass
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showing chloritic alteration and containing microlites
of plagioclase (>0.1 mm) and pyroxene micrograins
(>0.05 mm).

Unit 8

Two sub-units were recognized, both carrying pseud-
omorphs after olivine. Sub-unit 8A starts with a chill
zone underlying baked sediment; it consists of a fine-
grained, massive, aphyric basalt with a vesicular zone
(Core 24, Section 3, 0 cm through Core 24, Section 4,
1.5 cm) and a zone containing relict olivine (Core 25,
Section 1, 0-50 cm). A discontinuity in the sub-unit oc-
curs about a chlorite-lined fracture in Core 25, Section
2, 36 to 41 cm. Above the fracture, the basalt is a lighter
gray. The basalt in the vicinity of the fracture appears
finer grained. In thin section these basalts generally con-
sist of 35 to 45 per cent plagioclase (at least Ang,), 15 to
25 per cent pyroxene (augitic), and 10 to 20 per cent
magnetite, with 20 to 40 per cent groundmass. Above
the discontinuity, the groundmass shows light-brownish
alteration and below dark-greenish alteration.

Sub-unit 8B consists of two sections. The upper sec-
tion is composed of a very sparsely phyric plagioclase
basalt with about 1 per cent vesicles (~ 1 mm) filled by
calcite and clays with a more-vesicular zone (Core 26,
Section 1, 60-100 cm) having 5 per cent vesicles up to 2
mm across.

Thin sections show a fine-grained, intersertal texture
of about 30 per cent plagioclase microphenocrysts and
microlites (at least Ang;), 40 per cent pyroxene (augitic),
10 per cent magnetite, and 20 per cent brownish, al-
tered, cryptocrystalline material. Occasional pyroxene
and plagioclase phenocrysts were observed (up to 0.7 X
0.3 mm), as were lath-like pseudomorphs of brown
chloritic material and calcite after olivine (3 X 0.5 mm
in one case). The lower section (sub-unit 8C) is finer
grained, but otherwise similar to the upper section.

All sub-units of unit 8 are cut by occasional fractures
and veins lined by chloritic or clayey material.

Unit 9

Unit 9 starts with a glassy margin and chill zone adja-
cent to the base of sub-unit 8C. The unit consists of an
aphanitic to very fine-grained, gray basalt with occa-
sional amygdules reaching 10 per cent in the region of
Core 27, Section 1, 0 to 110 cm. The amygdules near the
top of the unit are filled by calcite and pyrite, lower by
clay and pyrite. Odd large vugs, up to 30 by 10 mm were
observed, lined by similar material. Occasional (< 1%)
plagioclase phenocrysts (0.5-1 mm) occur.

Thin sections show about 30 per cent plagioclase mi-
crolites (at least Angy) and 10 per cent magnetite in a
cryptocrystalline groundmass, giving a felty texture.

The unit is cut by occasional calcite- or chlorite- and
clay-lined veins, one of the latter being 10 mm wide.

Summary

The basalts drilled at Site 446 include rocks with both
alkalic and tholeiitic element and petrographic af-
finities. As a suite, these rocks are very vesicular. Some
are clearly unlike any MORB, particularly the horn-



blende-bearing varieties. All the basalts have incompat-
ible-trace-element concentrations completely unlike
MORB. These basalts show closest affinity to alkalic
suites typical of ocean islands. High contents of vola-
tiles, including H,O, are indicated by both the high
vesicularity of these basalts and the presence of kaer-
sutite in a number of sills.

PALEOMAGNETISM

Site 446 is about 100 km south-southwest of Site 445
on the Daito Ridge. Paleomagnetism samples were
taken both from sediments and basalts. NRM and AF-
demagnetized NRM were measured in the same manner
as described in the previous site reports. NRM stability
was examined, as described for Site 445. Because Site
446 is close to Site 445, paleomagnetism data from both
sites are supplementary and provide an opportunity for
testing inter-site reliability. Sample positions in the
cores, results of magnetic measurements, and AF de-
magnetization are listed in Tables 7 and 8 and are shown
in Figure 10. In Hole 446A, many basalt sequences were
recovered, and paleomagnetism was measured. Stable
NRM of basalts is largely scattered, and the NRM in-
clinations of basalts and adjacent sedimentary inter-
beds do not show any positive correlation, as shown in
Figure 11. It seems likely that almost all the basalt se-
quences were formed by intrusion after sediment depo-
sition, and that they do not carry the NRM of surround-
ing sediment. Although the possibility of excursion-type
deviation of the geomagnetic field from the geocentric
dipole field cannot be ruled out, it is clear that basalt
NRM data do not represent the mean geomagnetic field
direction at the time of formation of surrounding sedi-
ment. Therefore, only sediment NRM data will be used
hereafter for analyses. After careful examination, only
28 samples for Hole 446 and 12 for Hole 446A were
found to be reliable. Most of the samples taken from
unconsolidated sediments and coarse-grained mudstone
layers were not stable; therefore, the stable NRM ab-
solute inclination values are not homogeneously distrib-
uted with depth, but concentrated between 150 and 600
meters sub-bottom (Figure 12). According to shipboard
paleontological study, this layer was formed during the
Eocene. Using the method described for Site 445, an
average value of absolute inclination is calculated for
the Eocene, giving the following figures:

Number of

Stable-NRM  Mean  Standard Deviation

Hole Measurements (degrees) (degrees)
446 28 12.3 9.0
446 A 12 8.6 5.8

Therefore, the latitudes for Holes 446 and 446A dur-
ing the Eocene are calculated as 6.2+4.5 (446) and
4.3 +3.0 (446A) degrees north or south, respectively.

These values are plotted in addition to points for
other sites in Figure 13. They reveal good agreement be-
tween paleomagnetism results for Site 445 and 446.
Consistency of paleomagnetism data among various
sites in the same lithospheric plate, with sediments of

SITE 446

TABLE 7
Paleomagnetism Measurements of Sedimentary Cores of Site 4463
7 Suscepti-
Sub-Bottom NRM bility i o
Sample Depth (10-3 (1o-3 Inclination Polar-
(interval in cm) (m) gauss)  gaussfoe) NRM AFD ity
446-2-1, 65-67 2.16 0.99 0.44 -27.9 =320 -
3-3,120-122 15.21 0.33 0.60 30.9 17.5 +
34, 120-122 16.71 0.67 (.60 =375 =607
35, 3-5 17.04 0.56 0.56 29.6 27.6 +
5-4, 94-96 35.46 0.12 0.50 70,0 =275 +f—
5-5, 94-96 36.95 1.59 .56 -38.1 -44.4 -
5-6, 94-96 3845 0.26 0.41 -39.0 -50.0 -
6-5,42-44 45.93 2.81 0.58 47.2 49.4 #
7-1, 91-93 49.92 9.81 0.59 -149 -15.8 -
7-2,91-93 51.42 0.36 0.78 -16.5 -66.4 -
7-3,91-93 52.92 1.20 0.67 14.3 -5.4 +f-
7-4, 91-93 54.42 2.10 0.47 =337 -374 -
7-5, 91-93 55.92 0.81 0.44 -26.8 2.4 —[+
81, 29-31 58.80 2.53 0.67 -32.2 =310 -
8-5,51-53 65.02 1.76 0.66 -9.2 -0.7 -
8,CC, 10-12 67.61 0.70 0.52 -2.2 36.4 ~[+
9-1, 74-76 68.75 0.043 - -26.9 -
9-2,97-99 70.49 0.034 0.42 -55.3 -60.3 -
9-3, 21-23 71.22 0.56 0.41 -25.6 -85.6 -
9-4, 5-7 72.56 1.06 047 -53.6 -86.7 -
9-5,57-59 74.59 2.32 0.52 3.1 -1.1 + -
10-6, 106-108 86.07 1.96 0.50 -17.2 =227 -
10-7, 29-31 86.80 0.97 0.36 -55.7 -522 -
11-1, 25-27 87.26 0.77 0.44 -33.7 -67.8 -
11-2, 66-68 89.17 0.98 1.01 -56.4  -65.0 -
11-3, 25-27 90.26 0.89 0.44 -3.4  -635 -
11-4, 25-27 91.76 1.43 0.42 14.7 4.7 +
12-1,130-132 97.81 1.15 0.46 -3.8 -56.8 -
12-2, 105-107 99.06 0.77 0.45 -10.5  -75.5 —
12-3, 105-107 100.56 0.70 0.44 =70.5 -58.3 -
12-4, 55-57 101.56 1.78 0.53 -1.0 6.6 ~ [+
13-1,116-118 107.17 1.18 0.42 -524 =770 -
13-2, 32-34 108.83 1.44 0.66 0.8 -9.5 —{+
13-3, 115117 110.16 4.17 1.31 0.2 -4.2 +[—
14-1, 140-142 116.91 0.33 0.54 81.1 43.6 -
14-2, 61-63 117.62 1.21 0.54 -43.5 -16.7 -
14-3, 61-63 119.12 0.02 0.61 -45.5 =350 -
14-4 61-63 120.62 1.12 1.10 -4.7 =340 -
14-5,61-63 12212 5.49 1.15 22.7 27.0 +
15-2, 123-125 127.74 2.33 1.41 -346 =242
15-3, 123-125 129.24 4.83 1.30 -28.2 -19.0 -
16-2, 38-40 136.39 0.88 1.14 122 =319 + -
16-3, 122-124 138.73 7.51 0.84 19.3 19.0 +
16-4, 38-40 139.39 4.51 1.04 =224 -27.1
21-1, 88-90 182.89 4.72 1.59 43.4 44.5 +
21-2, 88-90 184.39 257 31S 447 -532

23-1, 55-57 201.56 12.94 2.24 26.7 29.7 +
23-2, 55-57 203.06 9.25 1.42 3.6 31.2

23-3, 8-10 204.09 3.48 2,60 -23.3 =219 -
24-1 210.50 2.40 2.63 =234 -0.3

24-3, 126-128 214.77 7.98 2.29 13.1 18.9 +
25-2, 87-89 222.38 22.50 313 15.5 15.5 *
25-3, 61-63 223.62 66.57 1.64 -5.3 -5.9 -
26-1, 43-45 229.94 13.74 1.24 -31.3 =319 -
26-2, 109-111 232,10 17.38 0.73 -20.3 -20.5 -
26-3,129-131 253,80 36.10 1.81 55.4 56,9 %
27-1, 142-144 240.43 15.10 1.08 10.0 12:1 +
27-2,115-117 241.66 13.35 0.95 45.6 46.8 +
28-1, 76-78 249.27 6.44 2.81 35.8 39.1 +
29-1, 28-30 258,29 34.35 2.07 10.5 9.5 +
30-1, 54-56 268.05 5.14 1.90 8.7 8.8 +
30-2, 126-128 270.27 6.87 220 11.7 8.7 +
30-3, 104-106 271.55 6.37 3.37 8.8 11.8 +
3-1, 79 277.08 12.88 2.42 -13.6 -128 -
31-3, 88-90 280.89 0.25 1.08 -2.6 -9.9 -
31,CC, 13-15 286.14 9.41 1.73 327 34.1 +
32-2,98-100 288.99 33.07 2.78 14.7 14.6 &
32-3,116-118 290.67 9.62 2.61 -5.3 -4.0 -
32-4, 49-51 291.50 16.73 1.37 6.2 5.9 +
325, 124-126 293.75 13.92 3.68 32.0 41.0 +
33-1,126-128 297.27 34.98 1.73 -37.9 -387 -
34-1, 35-37 305.86 36.01 1.99 23.4 21.7 +
34-2, 123125 308.24 19.76 .73 0.1 24 +
34-3,40-42 308.91 43.91 1.90 13.8 14.2 +
34-4,11-13 310,12 56.55 1.34 8.7 8.7 +
34-6, 48-50 313.49 25.54 2.03 5.8 5.1 +
35.CC 324.00 23.72 3.00 4.5 59 +
36-1, 142-144 32593 9.54 1.45 0.8 -0.4 +f—
36-2, 98-100 326.99 1.14 0.39 4.7 5.0 +
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SITE 446

TABLE 7 — Continued

Suscepti-
Sub-Battom  JNRM bility .
Sample Depth (10-3 (-3 Inclination Polar-
(interval in cm) (m) gauss)  pauss/foe) NRM Al'D ity
446-36-3, 107-10% 328.58 10.31 1.88 -2.9 -3.3
37-1,125-127 335.26 4.17 2.53 4.6 6.5 #
381, 12-14 343.63 i4.16 207 1.5 0.7 +
383,132-134 347.83 30.97 311 18.2 18.8 +
38-4,120-122 349.21 25.93 2.63 -4.4 -5.2
386, 62-64 351.63 18.6 213 -0.4 -1.0
39-1, 26-28 353.27 50.2 2.07 1.6 12.0 +
393, 7-9 356.08 2.66 .17 -14.3  -12.0 -
40-1, 59-61 363.10 5 0.38 -14.0 -16.8
41-1,122-124 373.22 314 0.64 210 17.3
41-2,17-19 373.68 B.88 0.43 36.8 347 *
41-3,120-122 376.21 7.13 0.75 -9.7  -135
43-1,127-129 392.29 4.02 0.39 20.1 19.9 &
43-2,97-99 393.48 11.74 0.43 -1.0 -1.8
43-3, 118120 395.19 17.23 0.78 233 22.7 +
446A-1-2, 7-9 373.56 3.15 0.52 19.0 14.6 +
1-3, 8-9 375.07 0.005 0.24 1.8 -1.7 +
3-1,110-112 39211 6.44 0.52 27.1 25.1 +
10-1, 42-44 448.43 6.57 0.57 8.3 6.5 *
10-3, 115-117 452.16 1.71 0.57 289 20.7 +
10-5, 50-52 454.51 3.56 (.56 32.5 27.2 +
12-3, 101-103 471.02 4.54 0.43 0.0 -2.9
13-3, 73-75 480.24 2.77 0.49 14.1 2.1 +
16-4, 128-130 510.79 1.03 0.40 9.8 15.5 +
17-1, 77-79 515.28 0.69 0.30 2.8 =1.7 +/
17-3, 50-52 518.01 8.68 1.04 13.5 13.4 ¥
18-1, 107-109 525.06 11.10 0.87 -14.8 -194
18-2, 27-29 525.78 63.72 4.19 -10.6  -124
19-3, 22-24 536.73 37.43 2.64 -11.4 =11.6
22-1, 104-106 563.05 26.59 4.54 0.1 0.7
23-1, 64-66 57215 43.06 4.30 11.7 12.3 +
24-1,117-119 58216 200,39 7.04 6.8 1.2 +
24-2, 28-30 582.79 12211 7.95 =01 K} *
25-3,97-99 594.48 67.80 4.80 0.2 -0.3
25-4, 62-64 595.63 66.77 3.65 -1.5 -8.7
26-3, 59-61 603.60 357 0.87 5.9 7.8 +

AAID is obtained by peak alternating demagnetizing field of 150 oe, decreasing 10
zero at a constant rate of 20 milligauss/eycle; polarity shows whether the inclination
of NRM is positive (+) or negative ().

different lithologies, indicates that these results are
significant. The gradual changes in magnetic inclination
with age are in good agreement with those obtained for
DSDP samples from the west Philippine Basin (Site 292)
by Louden (1977). This implies that the Daito Ridge and
Basin province has been drifting northward at an almost
constant rate (minimum 4 cm/yr) for the last 50 m.y., in
conjunction with the west Philippine Basin.

PHYSICAL PROPERTIES

Physical-properties measurements for sediments re-
covered from Holes 446 and 446A included shear strength,
sonic velocity, thermal conductivity, wet-bulk density,
water content, and porosity (Table 9). Values for wet-
bulk density, grain density, thermal conductivity, and
sonic velocity for basalts are given in Table 10. Special
2-minute GRAPE counts for basalts are summarized in
Table 11. A grain density of 3.034 g/cm? was assumed
for the 2-minute-GRAPE calculations.

The variation of sediment shear strength with depth
is presented in Figure 14. Although there is considerable
scatter in the data, there is a tendency for the average
values of shear strength to increase with depth. A
similar increase of shear strength with depth was ob-
served for clays and muds of Sites 442, 443, and 444,
but the increase at these sites began 80 meters below the
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TABLE 8
Paleomagnetism of Basalts, Site 4462
Sub-Bottom  /NRM . Xin

Sample Depth (-3 Inclination  ypp (10-5 . Remarks
(interval in cm) (m) gauss) NREM  AFD  (oe) poussjoe  On {oe)
446-4-1,0C, 19-21 381.2 B5.66 -55.7 -17.1 150 11.60 176 200
44-1, 5-7 400.56 793.10 101 13.6 75 19.39 974 100
44-2, 49-51 402.50 2004.7 15.7 18.0 75 9.78 48B.5 100
43-4, 21-23 395.70 1084.1 16.1 4.6 120 6.53 395.6 150
46-1, 47-49 419.90 1209.3 491 =513 130 10.85 265.6 150
446A-2-1, 145-147 38296 34869 -356 -15.7 - 9.2 90.3 200
2-3,41-43 384.92 §234.29 -24.1 ~-25.2 155 130 959.6 200
3-3, 50-52 394.51 T44.88 4.6 52 70 11.2 158.5 100
34, 34-36 395.83 8L.56 23 13.5 80 134 14.5 100
4-1,32-34 400.83 667.97 7.1 15.5 90 14.5 109.8 100
4-2, 4446 401.95 399.24 5.4 231 120 1.7 81.3 150
4-3, 43-45 403.94 1156.96 14.2 17.6 90 13.0 2121 100
541, 16-18 405.67 550.71 a0 21.2 - 11.0 119.3 200
52, 24-26 407.23 59012 -2.1 176 110 125 112.5 150
6-1, 10-12 410.11 47441 -17.8 i6 40 128 883 50
62, 3840 411.89 970.36 106 16.0 120 13.6 170.1 150
6-2, 118-120 412.69 2917.34 -5.2 1.7 50 9.3 747.5. 100
6-3, 109-111 414.10 154711 443 <431 110 11.6 3179 150
7-2, 24-26 421.25 44746 =437 -39.2 90 13.8 773 100
7-3, 3840 422.89 67258 -395 =453 95 10.9 147.1 100
7-4, 138-140 42539 B33.75 488 491 100 12.5 155.0 100
8-1, 75-77 429.76 B20.48 409 =445 115 11.1 176.2 150
82, 72-74 431.23 466,22 488 451 B0 12.4 89.6 100
9-1, 82-84 439.33 619.99 -53.8 -53.2 B0 14.4 1026 100
9-2, 54-56 440.55 35275 -60.9 -49.2 110 15.1 55.7 150
9-3, 51-53 442.02 44608  56.7 536 BS 135 78.8 100
10-5, 110=112 455.11 163.75  23.0 215 90 25.2 15.5 100
11-1, 69=71 458.20 35485 16.2 20.7 75 2315 36.0 100
112, 23-25 459.24 53798 114 128 75 17.4 7.7 1o
12:1, 5355 467.54 59.80 =305 1.8 35 14.8 9.6 50
12-1, §3-55 = - = 19.8 - " = 150
12-2, 69-71 469.20 180.64  -B.1 1.5 60 18.4 234 100
12:2, 69-T1 - - - 14.8 - = - 150
131, 107-109 477.56 22808 <30 4.8 155 10.3 528 200
14-1, 102-104 487.03 4141 =504 =387 45 19.3 5.1 0
14-1, 102-104 - - = S aS & 5 150
14-2, 4446 487.95 469.37 <98 -5.6 120 16.2 69.1 150
14-3, 66-68 489,67 361.06 =135 =105 90 16.1 53.4 100
152, 16-18 497.17 751.04 -10.1 -8.8 130 154 116.2 150
15-3, 58-60 499.09 29051 -10.9 =55 110 144 48.1 150
15-4, 73-75 500.74 33111 -7.6 -1.8 75 15.5 70.7 100
16-1, 53-55 305,54 260.78 -26.4 -8.8 60 15.8 393 100
16-2, 44-46 506.95 626.18 4.4 =20 130 15.1 98.8 150
18-3, 83-85 527.84 381.21 -10.9 =15 55 158 575 100
18-4, 23-25 528.74 213.46 1.8 =13 80 13.5 i 100
18-5, 29-31 530.30 224.62 9.9 4.3 40 187 28.6 50
19-1, 69-T1 534.20 41337 =235 =3.0 1los 20,0 49.3 150
19-2, 14=16 535.15 41461 =59 -3.5 15 16.9 58.5 100
19-4,122-124 539.23 #3403 212 298 125 14.9 77.4 150
19-5, 18-20 539.69 619.11 18.1 299 130 15.0 98.4 150
20-1, 105-107 544.06 49942 30.7 442 120 1.9 66.5 150
20-2, B2-34 545.33 294,81 439 44.7 95 16.6 423 100
20-3, 140-142 547.41 43805 345 320 140 15.3 68.2 150
23-3, 3840 574.68 243.23 -183  -121 15 15.4 100
23-4, 44-46 575.51 165.35 =148 ~10.1 65 14.7 100
23-5,37-39 577.47 15141 -18.0 -10.6 50 18.1 100
236, 101-103 579.51 99.63 -27.8 -155 120 16.6 150
24-1,18-20 58118 246772 -24 4.3 85 129 100
24-1, 43-45 581.43 1719.88 1.7 58 155 121 200
24-2, 99-101 583.39 197,91 470 9.1 50 28.2 100
24-2, 99-101 583,39 = - 50.4 - - - 150
24-3, T4-76 584.54 381.92 Lo =1.5 90 21.2 100
24-4, 86-88 585.76 222.28 -B2 25 105 24.7 150
25-1,13-15 590.63 19235 -9.56 24 BS 220 100
25-2, 69-71 592.59 15193 =233 -1L1 50 25.1 100
20-4, 35-37 547.86 3805 376 56 130 17.2 53 150
21-1, 82-84 553.33 607.30  48.5 475 160 14.4 100.5 200
21-2, 128-130 555.29 109.90 -16.7 19.3 61 14.9 17.6 150
21-3 555.5 130,94 345 3.6 130 14.0 22.3 150
214, 61-63 557.62 16267 157 6.9 B0 15.0 25.8 100
21-5, 87-89 559.38 83.41 15.7 363 140 17.5 11.4 150
21-6, 16-18 560.17 18544 7.7 347 45 16.4 6.9 100
22-1, 145-147 563.46 36597 -14.8 -13.2 130 208 41.9 150
22-2, 15-17 564.26 594,35 -16.2 -125 115 222 63.8 150
22-3, 80-82 565.81 73247 -14.2 -l65 95 20.2 B6.4 100
224, 95-97 567.46 619.42 -20.2 =17.8 120 214 69.0 150
23-2, 4345 573.44 27542 -38 4.8 80 14.6 45.0 100
25-3,41-43 593.92 329.65 4.5 1.3 S0 200 393 100
26-1, 47-49 600.48 19805 =346 -166 110 15.1 k] 0] 150
26-3, 44-46 603.46 97298 -223 =216 11D 1.3 205.2 150
26-3, 140-142 604.41 198.20 25.6 222 90 13.5 5.0 100

AMDF is the median d field iof AF d ) at which the Ismofa

specimen decreases to SO of its initial value; Xy is the initial susceptibility of a specimen; J is the
Koenigsberger ratio of NRM: peak ficld strength listed in remarks column is that at which inclination
of AFD remanent magnetization was taken; for other notations refer to Table 7.

sea floor. In contrast, shear-strength values for Hole
446 are relatively high within the upper 60 meters of the
sediment column. The top 60 meters of sediment in
Hole 446, therefore, behaves the same as the Shikoku
Basin sediments between depths of 80 and 160 meters.
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Figure 10. Results listed in Table 7 illustrated in descending order. Also shown are diagrams for some basalt cores
next to the bottom layer of sediments.
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Figure 11. Stable-NRM inclination values for all samples
Jrom Hole 446A plotted against sub-bottom depth.
Data for Hole 446 are also plotted between 350 and

400 meters.

Sonic velocities in Hole 446 sediments range from
1.55 to 1.60 km/s in the upper 140 meters of the hole
(Figure 15). A thin layer of chert at about 140 meters
(point A in Figure 15) causes velocities to increase to
2.85 km/s. This chert layer probably corresponds to the
uppermost seismic reflector observed at the site. Veloc-
ities below this layer are lower, ranging from 1.5 to 1.6
km/s. Velocities increase again at 210 meters (point B in
Figure 15). The scatter in sonic velocities below this
depth is caused by the wide lithologic variability of the
sediments. Point B is the logical choice for the position
of the second seismic reflector at Site 446, but the calcu-
lated travel time from A to B is smaller than the travel
time determined from the reflection profile. It is pos-
sible that any lithologic unit below B, particularly the
sandstones, may correspond to the second seismic re-
flector. The velocity increase at C in Figure 15, for ex-
ample, may be significant enough to produce an acous-
tic reflector.

The third seismic reflection at Site 446 corresponds to
the uppermost basaltic sill in the sequence of sills
penetrated in Hole 446A. The interlayering of sills and
sediments produced an alternating sequence of high and
low sonic velocities. Sonic velocities for the basalts are
generally about 4.5 km/s. Velocities in unit 2A, how-
ever, exceed 5.0 km/s and reach a maximum of 5.9
km/s. Interesting variations of velocity can be observed

421



SITE 446

a0

@
(=]

Present Latitude
" of Site 445

d

8

Absolute inclination (degrees)

L s s .
100 200 300 400 500 600
Sub-bottom depth (m)

Figure 12. Absolute values of stable NRM inclinations,
bottom depth. Mixed data for Holes 446 and 446A.
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Figure 13. Latitudes of Sites 442 through 446, plotted
against ages determined from the shipboard paleonto-
logical studies. Vertical bars represent probable de-
viations calculated from the standard deviations of
NRM inclination values; horizontal bars represent
time spans for the data.

within individual basalt layers. Velocities increase to
a maximum within certain units, and then decrease to-
ward the bottom of the layer (Figure 16). In sub-units
6D and 6E (Figure 16), however, velocities decrease with
depth and then increase. This pattern may reflect the
presence of two distinct units (see igneous petrology sec-
tion). Sonic velocities for sediments between the basalt
layers average about 2.0 km/s in the upper portion of
the sequence, and tend to increase toward the bottom of
the hole, perhaps reflecting a greater degree of thermal
metamorphism or induration.

Approximately 75 per cent of the material recovered
from Hole 446A is basalt, and the remainder is sedi-
ment. Assuming that these values reflect the true pro-
portions of each rock type, and assuming average veloc-
ities of 4.5 and 2.0 km/s for basalt and sediment, re-
spectively, the average bulk interval sonic velocity for
the entire sill-sediment sequence is about 3.9 km/s. Al-
though very low, this is a realistic value for the sonic ve-
locity of layer 2A (e.g. Christensen and Salisbury,
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1975). This value would be higher if the effect of over-
burden pressure were taken into consideration. The nu-
merous cracks and veins observed in the basalts tend to
lower the average velocity.

Sonic-velocity variations observed in Site 446 basalts
are primarily related to variations in porosity and,
therefore, vesicularity. The inverse relationship between
sonic velocity and porosity is shown in Figure 17. The
correlation coefficient is —0.83, and the least-squares
parameters (slope —8.008, intercept 5.7125) are similar
to those reported for Site 443 (see physical-properties
section, Site 443 report). The high grain densities for
Site 446 (Table 10) indicate that mineral alteration does
not significantly influence sonic velocity. Most wet-
bulk-density values plot along density-porosity theoret-
ical curves for non-altered basalts (Figure 18). Wet-
bulk-density variations, therefore, are also related to
changes in porosity, suggesting that the empirical rela-
tionship between sonic velocity and wet-bulk density
presented in Figure 19 is expected. The correlation coef-
ficient for this relationship is 0.83. Thermal conductivi-
ty is also inversely related to porosity (Figure 20), al-
though the correlation coefficient, 0.65, is low and the
scatter is considerable. The linear fit, however, is very
similar to that derived for Site 443 thermal conductivity
data (see physical-properties section, Site 443 report).

CORRELATION OF GEOPHYSICAL DATA
WITH DRILLING RESULTS

Seismic Profile and Lithology of Recovered Samples

Site 446 is located on a shot point 6000 of line 3-2 of
the multichannel seismic profile of S/V Kaivo-Maru.
The upper layer, with two-way normal time of 0.4 sec-
onds, is well stratified and horizontal. At least two
reflectors are recognized. The underlying layer is semi-
stratified, but the reflectors are very rugged, and even
discontinuous; its bottom is unclear, although one in-
distinct reflector is scarecely recognizable at 0.73 sec-
onds two-way normal time.

Lithology observed in the recovered cores can be cor-
related with these acoustic reflectors as follows (Figure
21):

1. The uppermost reflector, at 0.16 seconds, is the
boundary between dark-brown pelagic clay and gray
clay and mudstone with chert and ferromanganese nod-
ules, recovered at a sub-bottom depth of about 145
meters.

2. The second reflector, at 0.30 seconds, appears to
be in a mudstone-and-sandstone layer about 260 meters
deep, at which sonic velocity and sedimentation rate
sharply increase.

3. Roughness of the underlying reflector indicates
that sills revealed at this site are not regionally uniform.
Overall continuation of this reflector in the seismic pro-
file shows that the upper surface of the sills becomes
deeper as it approaches the Daito Ridge.

Magnetic Anomalies and Paleomagnetism Results

Measurement of paleomagnetism of sediments and
basalts shows that the average inclination of natural
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TABLE 9
Summary of Physical Properties of Sediments, Site 446
Sonic Thermal Shear Wet-Bulk Water
Sample Velocity  Conductivity Strength Density  porosity  Content
(interval in cm) Lithology (km/s)  (mcal/em-s°C) (X 10~5 dynes/cm?2) (g/cm3) (%) (%)
446-3-5, 47-57 clay 1.508 2.486 1.34 142 76.54 55.29
3-5, 140-141 i - - - 1.46 76.42 53.48
5-4,114-124 " 1.564 2.300 2.30 1.37 75.02 56.21
6-3,128-131 % - - 0.19 — — =
6-4, 128-141 2 1.504 2.336 3.06 1.40 78.17 57.15
7-1, 60-63 ” - - 1.92 - - -
7-4, 60-72 i 1.506 2,289 2.30 — = -
7-6, 60-63 ” - - 4.40 1.34 80.85 61.93
85, 38-48 ” 1.523 2.253 2.49 1.39 80.78 59.38
9-3, 33-43 2 — 2.278 1.05 1.39 §1.49 59.96
9-4, 33-36 ” - - 3.64 - - -
9-4, 90-91 ” - - - 1.35 83.73 63.37
9-5, 33-36 » 1.519 - - - - -
10-5, 85-88 ” - - 1.53 - — -
10-6, 50-60 < 1.511 2.197 2.68 1.35 83.73 63.37
10-7, 23-26 B -~ - 1.92 - E -
11-1, 70-73 ” - - 0.67 - — -
11-2, 70-73 2 - - 1.24 - — =
11-3, 70-80 ” 1.507 2.267 1.34 1.42 80.23 57.85
11-4, 30-33 ” - - 5.46 - - -
12-1, 45-48 " — - 1.34 - - —
12-2, 45-48 * - - 0.67 - = =
12-3, 45-48 ” - ~ 9.58 —~ - -
12-4, 45-55 i 1.520 2.283 4.50 1.37 83.56 62.47
13-1, 108111 = - - 1.24 - = =
13-2, 108-111 ” - - 5.07 - £ -
13-3,111-121 i 1.518 2.275 6.70 1.39 79.92 58.96
13-4, 108-111 ” - - 11.30 - - -
13-5, 24-27 ” ~ - 6.22 - — -
14-2, 56-59 ” - - 1.72 - - -
14-3, 56-59 ” - - 3.06 - - -
14-4, 56-59 = - - 3.64 1.55 73.24 48.36
14-4, 144-145 " - - - 1.47 75.12 52.44
14-5, 56-59 ” - - 11.90 — - -~
15-1,133-136 & - - 3.06 - - -
15-2,133-136 " - - 8.62 - - -
15-3,133-143 " 1.536 2.336 3.45 1.47 73.80 51.57
16-4,19-32 i 1.560 2.389 11.30 1.46 74.32 52.00
18-1, 10-13 2 1.734 - — 1.53 72.20 48.37
18-1, 79-82 cherty clay 2.848 - - 1.79 44.57 25.45
19-1,127-137 clay 1.535 1.906 - 1.53 70.70 47.43
20-1, 65-75 mudstone 1.563 2.469 6.10 1.57 66.15 43.05
21-2, 74-84 clay 1.547 2.539 10.90 1.64 68.50 42.72
21-2, 144-145 mudstone - - - 1.49 72.94 50.18
23-1, 80-90 clayey mudstone 1.581 2.736 - 1.58 72.43 47.08
24-1, 76-79 sandstone 1.903 - - 1.74 61.94 36.55
24-2, 79-82 clay 1.773 - - - = =
25-2, 48-61 mudstone 2.188 2.408 - 1.74 58.85 34.64
26-1, 43-53 ” 2.063 3.306 - 1.59 66.46 42.76
26-2, 140-150 i - - - 1.64 63.79 39.76
27-1, 142-145 » 2179 - - 1.81 55.73 31.54
27-2, 44-54 ” - 2.811 - - — —
28-1, 76-79 & 1.658 - - 1.60 68.05 43.49
29-2, 47-50 ” 2.734 - - 2.06 37.93 18.89
30-4, 74-77 sandstone 2.129 - - 1.79 53.39 30.50
30-5, 140~-150 mudstone - - - 1.65 62.89 39.09
31,CC, 13-16 ” 1.893 - - 1.72 58.86 34.97
32-2, 88-91 2% 2.100 - - 1.70 61.64 37.07
33-1, 52-62 claystone - 2.447 - - - -
33-2,126-129 " 2.168 - - 1.65 64.25 39.91
34-2,123-126 mudstone 2.226 - - 1.80 54.13 30.74
34-2, 134-137 sandstone 2.473% - - 1.97 44.99 23.42
34-5, 140-150 mudstone - - — 1.64 66.47 41.42
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TABLE 9 — Continued

Sonic Thermal Shear Wel-Bulk Water
Sample Velocity  Conductivity Strength Density  Pporosity Content
(interval in cm) Lithology (km/s)  (mecalfem-s°C) (X 10-5 dynes/em?2)  (g/cm3) (%) (%)
446-34-6, 48-51 siltstone 2.144 - - 1.71 59.57 35.65
35,CC mudstone 2.442 - - 1.89 52.55 28.51
446-36-1. 142-145 ” 1.949 - - 1.80 56.94 32.41
36-2, 98-101 e 1.897 - - 1.80 56.50 32.16
36-3, 107-109 s 1.935 - - 1.83 63.41 35.47
37-1,117-130 claystone 1.733 2.294 — 1.73 61.28 36.29
38-3,132-142 mudstone 2.085 3.325 — 1.95 48.99 25.70
38-5,103-113 calcareous mudstone 1.956 3.275 - 1.89 47.91 26.04
39-1, 26-36 ” 2.236 3.181 - 2.02 41.42 21.06
39-3, 7-10 i 3.371 - - 2.14 31.32 14.98
40-1, 59-62 mudstone 2.060 - - 1.68 59.54 36.25
41-1,120-130 calcareous claystone 2.090 3.042 — 1.91 47.94 25.71
41-2, 140-150 2 - - - 1.94 49.07 25.96
43-2, 97-100 claystone 1.845 - - — - -
446A-1-2, 7-10 mudstone 2.045 - - 1.73 58.41 34.60
1-3, 818 siltstone 1.968 2.569 - 1.68 62.31 38.00
2-1, 46-49 ash 1.774% - - - - -
10-1, 42-45 claystone 1.980 - = =3 - -
10-1, 77-80 ash 1.988* - — = — =
10-2, 45-48 ” 1.987* - - - - -
10-2, 140-150 g - - 1.69 58.87 35.60
10-3, 20-23 ” 1.859* - — — — =
10-3, 115-118 - 2.062 - - - - -
10-5, 50-53 sandstone 2.199 - = - -
12-3,101-111 mudstone 1.901 2.469 — 1.62 66.50 42.12
13-3, 73-76 siltstone 2.210 - - 1.90 52.30 28.24
13-3, 73-76 " 2.245 - - - - =
16-3, 120-130 volcanic ash - 2.769 - - - —
16-4,102-105 mudstone 1.956* - — 1.74 60.27 35.49
16-4, 128-131 i 2.149 - - - - -
17-1, 77-80 ” 2.101 - - 1.74 58.86 34.74
17-3, 50-55 2 2.263 - - 1.80 48.33 27.49
18-1, 107-110 3" 1.757 - - 1.73 60.43 35.71
18-2, 23-30 " 2.057 - - 1.90 21.93 11.84
19-3, 22-25 " 2.537 - - - - g
22-1,104-115 claystone 3.797 - — 2.29 27.84 12.44
23-1, 64-67 mudstone 2.425 - - - - -
24-1,117-120 »” 2.304 = = = . =
24-2, 28-31 22 2.569 = = = s =
25-3, 97-100 mudstone (baked?) 3.190 3.525 - — - -
25-3, 140-150 mudstone - - - 2.09 41.67 20.40
25-4, 62-65 i 2.354 - - - -
26-3, 59-62 » 2.472 -~ 1.99 44.48 22.92
281, 81-84 4 2.145 — — - -
28-1, 100-103 " 3.486 - 255 25.29 10.15

4Propagation direction parallel to core axis

remanent magnetization is lower than 10 degrees. Mag-
netic anomalies on the crest of the Daito Ridge, mea-
sured during underway geophysical survey approaching
this site, appears to show the same direction of bulk
magnetization of the basement body constituting the
Daito Ridge. Figure 22 shows the correlation of bottom
topography and magnetic total force along the ship’s
track approaching Site 446. The correspondence of a
magnetic trough with each topographic high is remark-
able. Considering that the ship’s course was roughly
north-south, and that the ridge trends roughly east—
west, this correlation indicates the nearly horizontal
normal magnetization of the basement. More detailed
calculation of magnetization will be done later, based
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upon anomaly distributions measured on the site-survey
cruises. A rough estimate is that the Daito Ridge was
magnetized at a position farther south, near the equa-
tor.

If this is valid for the whole igneous body of the
ridge, we may be able to estimate the approximate shape
of the igneous (or ‘‘magnetic’’) basement underlying the
flat-topped crest of the main Daito Ridge, schematically
shown in Figure 22. This basement seems to be overlain
by weakly magnetized limestone, mudstone, or meta-
morphic rocks.

Another interesting finding is the smoothness of the
magnetic anomaly in the basin south of the Daito Ridge,
in contrast to an appreciable amplitude of anomalies



TABLE 10
Summary of Physical Properties of Igneous Rocks, Site 446
Thermal
Conduc- Wet-
Sanic tivity Bulk Grain Poros-
Sample Piece Velocity (mealf Density  Density ity
(interval in cm) No. (km/s) cm-s"C)  (gfem3) (%) (%)
446-41,CC, 22-25 3 4.544 - 2.62 2.99 18.42
44-1, 6-8 1 - - 2.84 3.05 10.57
44-2 45-55 1d 5.251 4.469 2.90 2.99 4.66
44-4, 48-62 5 5.381 - 2.96 3.04 4.17
446A-2-1, 145-148 8 4.462 - 2.70 2.96 13.40
2-3, 41-44 5 4.444 - 2.70 3. 15.76
3-3, 50-53 3a 4.836 - 2.82 3.10 13.56
3-4, 34-37 2 5.485 - 297 3.05 3.73
4-1, 32-42 la 5.263 4.164 2.90 3.0 5.26
4-2, 44-47 4 5.894 - 2.92 2.98 2,76
4-3, 43-53 2c 5.550 4.206 3.01 3.05 2.36
5-1, 16-27 la 5.7319 4.231 299 3.05 2.73
5-2, 24-35 3a 5.593 4.244 3.03 3.10 3.34
6-1, 10-23 la 5.844 4.225 3.00 3.09 4.38
6-2,3-13 la - 4.464 - - -
6-2, 38-41 3a 5.576 - 3.02 3.08 3.36
62,119-121 8a - - 2.87 3.15 13.23
6-3, 71-81 Te - 3.225 - - -
63, 109-112 8f 4.880 - 2.64 297 16.96
6-3, 115-125 8f - 3.697 - -
7-2, 23-33 2a 4.627 4.128 2.74 3.02 13.92
7-3, 38-48 le 4.718 3.808 2.80 3.13 15.49
7-4, 715-77 6a - - 2.83 3.m 8.77
7-4, 138-148 10 4.694 3.953 - - -
81, 74-77 9 4.419 - 2.74 3.00 13.02
82, 72-75 6 4.948 - 2.82 2.99 8.75
9-1, B2-85 da 4.638 = = = =
9-2, 54-57 3e 4.376 - - -
9-3, 51-54 Je 4.638 - - = -
10-5, 110-113 4 4.518 - 2.64 3.09 21.76
11-1, 69-72 8b 4.562 - - - =
11-2, 23-26 3 3.945* - = = =
11-2, 28-33 3 4.406 - 2.59 297 19.35
12-1, 50-60 3 4.476 4.381 2.79 3.09 14.27
12-1, 132-142 4b - 3.961 - - -
12-2, 69-80 le 5.250 4.506 2.73 310 17.61
13-1, 105-116 Bb 4.262 3.775 - - -
14-1, 100-110  13d 4.056 3.689 2.71 3.05 16.86
14-2, 44-47 3 4.428 - 2.76 3.03 13.11
14-2, 53-63 6a 4.211 - - - -
14-3, 66-69 6b 4.349 - 2.77 3.02 12.78
15-2,16-26 Ib 4.291 3.928 2.80 3.10 14.26
15-3, 58-71 6h 4.517 4.033 2.75 3.03 14.04
15-4, 73-84 de 4.601 4,175 2.80 3.00 10.34
16-1, 53-56 5 4.763 - 2.78 2.99 10.64
16-2, 44-47 ba 4.247 - 2.74 3.04 14.80
17,CC, 26-29 1 3.838 = — =
18-3, B3-86 6b 4.041 - 2.61 2.98 19.80
184, 23-26 T 3.802 2.57 3.01 21.92
18-5, 29-32 3 3.744 2.57 2.97 20.53
19-1, 69-72 3a 3.965 - 2.66 3.02 17.78
19-5, 18-21 5.042 - 271 3.03 16.10
20-1, 96-98 9b - - 2.78 310 15.41
20-1, 105-115 9b 4.751 3.747 - - -
20-2, 82-85 9 4.319 - -
20-3, 140-150 9 3.713 3.619
20-4, 34-44 3 4.619 3.033 2.66 3.09 20.89
21-1, 82-92 3c 4.132 3.508 2.71 3.06 17.38
21-2,127-137 9b 3.860 3.733 - -
21-3, 79-89 8b 4.052 3.992 2.63 2.87 13.00
21-4, 61-71 3a 4.173 3.850 - - -
21-5, 7-17 2a - 4.122 - = -
21-5, B7-90 4e 4.445 - 2.72 3.04 15.87
21-6, 15-25 Ib 4.413 4.131 - - -
22-1,135-145 ; 3.539 3.397 -
22-2, 73-83 7 3.817 3.589 2.68 3.05 18.29
22-3, 78-88 3 4.265 3.508 2.83 3.17 16.06
22-4, 95-105 lg 3.903 3.678 - -
23-2, 43-53 le 4.477 4.114 -
23-3, 38-48 1b 4.852 4117 2.80 2.99 9.47
23-4, 44-54 2 4.915 4.125 - - -
23-5, 37-47 2 4.643 3.900 2.89 3.07 9.20
23-6, 100-101 Te 4.388 3.683 - -
24-1, 18-21 b 4.466 - 2719 3.13 16.18
24-1, 43-46 3 4.408 - - - -
24-2, 78-88 1 - 4.353 - - -
24-2,99-102 2 3.961 - 2.60 2.96 18.50

SITE 446

TABLE 10 - Continued

Thermal
Conduc- Wet-
Sonic tivity Bulk Grain Poros-
Sample Piece  Velocity (meal/  Density  Density ity
(interval in cm) No. (kmy/s) em-s°C)  (gfem3) (%) %)
446A-24-3, 74-17 4b 4.551 2.75 3.03 13.73
24-4, B6-89 2 4.986 2.8 3.02 6.16
251, 13-23 [ 5.189 4.278 2.83 3.02 9.70
25-2, 69-72 le 4.745 - - -
25-3,41-51 Ib 4.391 4101 —~ ~ ~
26-1, 47-57 2 4.364 3.892 2,76 3.01 12.29
26-3, 44-47 d¢ 5719 e % =
26-3, 140-143 Td 4,844 - 1.86 3.05 9.55
27-1, 77-80 9 3.442 - 256 316 28.04

*Propagation direction perpendicular to core axis.

(approximately 100 gammas) in the basin north of the
Daito Ridge. Whether this is due to the thick sequence
intruded by sills at Site 446, or to other modes of crustal
formation, is unknown.

SUMMARY AND CONCLUSIONS

Summary

The stratigraphic succession at Site 446 consists of
four lithologic units, three of which are sedimentary,
and one of which consists of interlayered sedimentary
rocks and 16 basalt sills.

The total penetration at Site 446 was 628.5 meters,
and both a sedimentary and an igneous succession were
recovered. Although we did not reach acoustic base-
ment, drilling terminated approximately 80 meters above
it.

Sedimentary unit IV is the only one with significant
amounts of ash. Ash is abundant in the sediment cores
from Hole 446A, both as ash beds up to 1 meter thick
and as a sediment component.

The relative depth of deposition of the sedimentary
units at Site 446 is shown in Figure 23. The sediment
suggests that during the depositional history at Site 446
the depositional surface was at or just below the CCD.
Deposition was clearly below the CCD during deposi-
tion of unit I and unit II clays. Although calcareous for-
aminifers and nannofossils were recovered, they are
poorly preserved and appear to have been reworked. In
unit 111, where turbidites are common, reworked nanno-
fossils are common, suggesting that the depositional
depth of this unit was also below the CCD. Most of unit
IV also was deposited below the CCD.

Sedimentation at Site 446 involves two contrasting
modes of deposition. During the earlier history of the
basin (mostly Eocene), the dominant deposits were tur-
bidites and hemipelagic deposits. However, most depos-
its are pelagic, and pelagic deposition occurred below
the CCD from the latest Eocene to the present. The
rates of sediment accumulation reflect these two con-
trasting styles; during the last 44 m.y., rates of sediment
accumulation were very low because of the dominance
of pelagic processes, whereas during the first 8 m.y. of
depositional history the rates were moderate to high, be-
cause of sediment deposition by turbidity currents.
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TABLE 11

Wet-Bulk Density and Porosity from 2-Minute

GRAPE Counts, Igneous Rocks, Site 446

Wet-Bulk
Sample Piece Density  Porosity
(interval in cm) No.  (g/em3) (%)
446-41,CC 3 2.51 24.2
41,CCca 3 2.61 19.5
44-2,30-31 le 2.84 10.8
44-2,49-512 1d 2.92 6.7
44-2, 50-51 1d 2.81 12.34
44-2,107-108 8 2.87 9.13
44-4, 12-13 1b 2.89 8.3
44-4 38-39 3 2.85 10.2
44-4, 55-56 5 2.80 12.8
44-4,62-63 5 2.93 6.7
446A-2-1, 106-107 4 2.38 30.7
2-1, 145-146 8 2.64 17.7
2-2, 55-56 8 2.66 16.5
2-2, 104-105 14 2.64 17.8
2-3, 18-19 3 2.54 22.7
2-3,41-422 5 2.68 15.5
3-3,50-51a 3a 2.85 10.1
3-4, 34-354 2 2.97 4.3
4-1, 10-11 la 2.74 15.7
4-1,32-332 la 2.90 1.6
4-1, 126-127 5 2.82 11.9
4-2, 30-31 3b 2.84 10.8
4-2,44-452 4 2.99 32
4-2,125-126 13a 2.84 10.8
4-3, 40-41 2c 3.04 0.8
4-3, 43-44a 2¢ 2.96 4.75
5-1, 16-172 la 2.96 4.69
5-1,17-18 la 2.83 11.2
5-1, 103-104 5b 2.89 8.1
5-2, 24-252 3a 2.96 5.0
5-2, 25-26 3a 2.93 6.5
5-2, 86-87 9a 2.93 6.1
6-1, 13-15 la 2.90 7.8
6-1, 139-140 3b 2.86 9.9
6-3, 3-4 la 2.86 9.9
6-2, 116-117 8a 2.76 14.5
6-3, 70-71 Te 2.54 239
6-3, 120-121 8f 2.58 22.1
7-2, 23-24 2a 2.61 20.4
7-2,93-94 3¢ 2.70 16.0
7-3, 20-21 1b 2.73 14.7
7-3,107-108 1h 2.75 13.6
7-4,132-133 10 2.68 17.1
8-1, 74-75 9 2.64 19.0
8-2,97-98 7b 2.81 10.8
9-1, 56-57 3b 2.70 15.0
9-2, 29-30 3a 2.72 14.3
9-2, 114-115 6 2.64 18.2
9-3, 20-21 3 2.74 13.2
9-3, 4041 3¢ 2.69 15.8
11-1, 94-95 10b 2.60 22.6
11-2, 0-1 la 2.58 239
11-2, 83-84 11 2.58 23.6
12-1, 40-41 3c 2.73 16.4
12-1, 132-133 4b 2.60 22.8
12-2, 72-73 le 257 245
13-1, 51-52 6b 2.65 17.6
13-1, 105-106 8b 2.60 20.33
13-2, 22-23 2b 2.54 23.3
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TABLE 11 — Continued

Wet-Bulk
Sample Piece Density Porosity
(interval in cm) No. (g/em3) (%)
446A-14-1, 87-88 13b 2.61 21.5
14-2, §5-56 6a 2.71 16.6
14-3, 64-65 6b 2.73 15.5
15-2, 18-19 1b 2.70 17.0
15-3, 51-52 6a 2.66 19.1
15-3, 105-106 Tc 2.1 16.5
154,41-42 4a 2.77 13.8
15-4, 86-87 4f 2.2 16.3
16-1, 6-7 la 2.71 16.3
16-1, 89-90 10 2.70 17.2
16-2, 55-56 6a 2.68 18.4
18-3,91-92 6b 2.58 —
183, 116-117 6d 2.55 23.1
184, 21-22 2 2.56 22.1
18-4, 86-87 10 2.61 19.9
18-5, 33-34 3 2.55 229
19-1, 51-52 3a 2.44 28.6
19-2,132-133 Sa 2.57 22.0
19-3, 0-1 1 2.50 29.1
20-1, 9-10 2a 2.79 15.4
20-1, 107-108 9b 2.73 18.1
20-3, 4-5 la 2.70 19.8
20-3, 139-140 9 2.61 24.1
20-4, 35-36 3 2.62 23.4
21-1,17-18 la 2.64 22.6
21-1, 108-109 4b 2.55 26.8
21-1, 108-109 4b 2.60 24.6
21-2, 94-95 8b 2.60 24.4
21-3, 75-76 5a 2.67 21.0
21-4, 10-11 1 2.66 21.4
21-4, 64-65 3a 2.63 23.2
21-5, 76-17 4c 2.67 21.3
21-6, 18-19 1b 2.92 18.5
22-2, 73-75 7 2.65 19.0
22-3, 40-41 2d 2.75 14.2
22-3, 78-79 3 2.73 15.1
22-4,13-14 la 2.72 15.7
23-2, 0-1 la 2.59 21.8
23-3,0-1 la 2.53 249
23-3, 86-87 3a 2.66 18.3
23-4, 0-1 1 2.69 17.1
23-4,120-121 5 2.52 25.4
23-5, 102-103 6 2.60 215
23-6, 76-77 Ta 2.70 16.3
24-1, 26-26 2b 2.72 15.51
24-2, 89-90 2 2.51 25.7
24-3, 0-1 la 2.47 28.2
24-4, 100-101 2c 2.63 19.9

2Counts through basalt minicores.

The igneous rocks at Site 446 consist of at least 23 ba-
salt sills which intruded sedimentary rocks of the late
early Eocene, mostly mudstone. The sills consist of
aphyric basalt, phyric basalt, vesicular basalt, and fine-
grained basalt. Chill zones were observed at both the
base and the top of the sill units. The chill zones also
contained isolated fragments of mudstone which were
incorporated into the basalt during intrusion. Most of
the interbedded sedimentary rocks showed baked con-
tacts with the sills. These baked zones usually display a
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Figure 14. Shear strength versus depth for Hole 446.
Large open circles are average values for each
20-meter depth increment.
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Figure 15. Sonic velocity versus depth for Site 446 sedi-
ments.

darker color. The mineralogy of the basalts is fairly
complex: olivine replaced by chlorite and clay, horn-
blende in the upper sills, and oceanic-type plagioclase.

Paleomagnetic analysis of the sediments and sedi-
mentary rocks indicates that Site 446 drifted in a net
northerly direction over the past 52 m.y., and migrated
nearly 2000 km to its present position. These data are in
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Figure 16. Sonic velocity versus depth from top of sill
Sfor igneous sub-unit 8A (open circles) and sub-units
6D and 6E (closed circles).
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Figure 17. Relationship between sonic velocity and por-
osity for Site 446 igneous rocks.
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Figure 19. Sonic velocity versus wet-bulk density for Site
446 igneous rocks.

agreement with paleomagnetism measurements by
Louden (1976, 1977) from the west Philippine Basin.
The measurements show six polarity reversals preserved
in the basaltic sills.

Conclusions

Our findings permit us to draw the following conclu-
sions about the geology at Site 446:

1. The age of the oldest sediment is late early Eocene
(52 m.y.). Sediment of this age is intruded by basalt
sills. We interpret this age to mean that acoustic base-
ment could be no younger than late early Eocene and is
perhaps not much older. This interpretation is in agree-
ment with the suggested age for the Daito region by
Karig (1975), Watts et al. (1977), and Louden (1976,
1977); it assumes both continuity of high rates of sedi-
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Figure 20. Thermal conductivity versus porosity for Site
446 igneous rocks.

mentation by turbidity currents below our penetration
depth, and an absence of hiatuses.

2. The depositional surface at Site 446 was at or
below the CCD during its depositional history.

3. The dominant sediments at Site 446 are pelagic for
the last 44 m.y. of deposition, and a combination of
hemipelagic deposits and turbidites for the first 8 m.y.
of deposition. The sediment accumulation rates reflect
these modes of sedimentation, being low for the past 44
m.y., and moderate to high during the first 8 m.y. This
parallels the changes in sedimentation rates at Site 445,
Site 285 in the South Fiji Basin, and Site 286 in the New
Hebrides Basin (Andrews, Packham, et al., 1975; Klein,
1975).

4. A total of 23 sills of phyric, aphyric, and fine-
grained basalt intruded the sediments of the late early
Eocene (K-Ar age 48.2+1.0 m.y.). These basalts show
evidence of replacement of olivine by chlorite and clay,
and they contain hornblende in the upper part. The
plagioclase is petrographically similar to that of oceanic
basalts. Chill zones and baked sediment confirm the in-
trusive origin.

5. Paleomagnetic analysis has demonstrated that Site
446 drifted in a northerly direction from the equator at
least 2000 km over the past 52 m.y. Six polarity reversals
are recorded in the intrusive basalts.
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Figure 22A. Correlation of magnetic total-force anomalies with bottom topogra-
phy. Sub-bottom structure beneath the flat-topped crest of the Daito Ridge is as-
sumed to fit the observed anomalies assuming horizontal magnetization with nor-
mal polarity.
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Figure 22B. Topographic map compiled with site-survey data.
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b 348 (0.1, 88,910}
= 504 (0.1, 8.9, 91.3) | GRAIN SIZE:
- 125 (0.0, 4.4, 85.6)
. CARBON CARBONATE: | 325 (0.0, 34, 96.6)
voin 1136 10.1,0.1, 01
1 346 (0.0,0.0,0) —————— CARBON CARBONATE:
3 582 (0.1,0.1,0) 126 (0.1, 0.1, 01
E 4 326(0.1,0.1,0)
4| (o] Blels oC 17 of ovRaz
L]
W0YR 32
(o]
"
88 = .
b Z
6
7 .
.
BlB|B CC|




LEY

SITE 446 HOLE CORE 12 CORED INTERVAL: 96.5-106.0 m SITE 446 HOLE CORE__ 13 CORED INTERVAL: 106.0-115.5 m
FOSSIL = FOSSIL
by = CHARACTER | » i o | CHARACTER z
o - = o
s E% 2|3 g E ot 3. LITHOLOGIC DESCRIPTION as Eg 23 2 LITHOLOGIC DESCRIPTION
o
$2lon|glzla] | | 2 22 S EEFHHEARRE
- o< = 3
o= |2(z|2 = = |2|2|2
Cluy, very #titf, intarme to moderate deformation. Zealitic Clay
Ble Color very dark grayith brown [10YR 3/2) with Genasally interie to moderste deformation. Very
local very pale brovn (10YR 8/3) ash in Section ik grityish brown (10YR 3/2] with lighter arens
1 4 and Core-Catcher, Local light-dark zones, 1 of Cley = dark yeliowish brown (10YR 4/4).
Section 4, 0-23 em — very dark gray brown Clay
SMEARS: tzeclite]; 23.26 cm — pinkish gray (7.5YR 7/2)
14945, 2.75, 4:25, CC [Clay) Ble Alterad Ash; 55.70 cm — swong broven (7.5YR 5/8)
Sy <10% Quartz, Feldspar % Clayey Ash; 70-130 cm — vary dark gray brown
Clay  >00% Opaqua minarals 2™ [10YR 372] Zsolitic Clay, Sectian § — light gray
Zeolites 1% [GYR 7/1) Ahared Ash including white Jight gray.
Clay mineraly 93-95%
SMEARS:
€C (Volcanic Ash = Minor] 285, 384, 3.75, 4-10, 4100, CC (Zoolitic: Pelagic Clay)
St <10% Quartz, Feldspar %
2 0YR 372 GRAIN SIZE: 2 7l . Cay  >00% Mica %
1130 (0.1, 6.8, 93.2) 3 w0YR 32 Opague minerals 3.20%
3105 (0.1, 10.8, 89.1) - . Carbonate unspecifisd TR. 1%
3 Volcanic plass TR 1%
CARBON CARBONATE . Zeolites 20.40%
1132 (0., 0.1, 0] ——— Clay mineraly @ny
332(0.0,0.,0)
2105 (Clay — Minor)
B|B
450, 4-144 (Clay Altored Ash — Minar)
10YR 372
3 3 . 458 (Clayey Zeolitic Altered Ash — Minor)
BB 5-15 (Ahered Ash — Minor)
GRAIN §IZE:
111610.0,7.2, 92.7)
. * FEYNTR 3115 (0.0, 164, B35)
] .5Y)
4 ] . ' CARBON.CARBONATE:
3 . 108 0.0, 0.0, 0)
10YA 873 o 3 TR 12 362 (0.0, 0.0, 0)
B|B|B 1 "
10YR 372
10YR 70181
5 .
Ble|s = * 10YR 32

vy LIS
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SIE 446 WOLE CORE 14 CORED 115.5125.0 m SITE 446 HOLE CORE 15 CORED 125.0-134.5 m
o FossiL - FOSSIL =
% |~ | cHARAcCTER x CHARACTER
o |2 8| 2| crarnic 5 2 gl g e
st - B
Loy bt P PP & oy B LITHOLOGIC DESCRIPTION 3= F P O] & | GRAPHIC lodize LITHOLOGIC DESCRIPTION
L2 [20|=|2 G| & | LTHOLOG 2] I E 5| £ | urHoloeyzEiegy
- - i
=" 2M3Z)8 8 = I3 7982123 H Rt
= |= |o|d|« = = |= |old|=a s
- Nzl i Sun| b ofg|=
Zuolitic Clay T—
.. 10¥R 32 Firm 10§21t with intense deformatian, Calars dominantly — i“mh Clay scd Clyy 2
05 wery dark grayish brown (10YR 3/2), dark brown o, gt mu_dgrur o |r||‘D;rY|: u;;mmnm.
T10YR 373). Yellowwdeh beown [10YR 64) struske g8 . very dark grayish brown ) with wattered
L . twoisghout. Local dark mottling. 1 lighuer-clarker zones.
'
D ._—:‘;J: 1
B 1o 3 SMEARS: SMEARS: )
5 A |— Ll 135, 1.88, 180, 4.50, 5.75, CC (Zeolitic Clay with 275, 360, CC (Zeolitic Clay and I‘.l;r:l _—
2 — variable Zeofites) = St 0 6% Quartz, Feidspar 3
a ——— S <10% Quertr, Faldepar H 1% Clay 95100% Opacue minoraly T
| . = Clay  >00% Mics TR. 7% i;::nm ?2?5:
= —__.___E‘—'—- Ov:lmwk::,':“ ‘_“1,:: Valeanic giass TR 1%
__—__ Zeolites 2.30% Clhiy mireraly fi0-86%
2 2 Y 10YR 303 Cyroohat: cewading. (3B 2 Ea—— GRAIN SIZE:
= ! ; =53 10vR 32 i
g = —— Clay minerals 55.07% 1123 (0.2, 139,859}
— 535, 545 (Clayey Nannofowid Ooze — Minar) 10YR 373 3173(0.2,27.0, 728
E I Sand  B% Quartz, Feldspar - 2% —— CARBON-CARBONATE;
: 3 = silt 5% Mica " —_— 14127 (0.1, 0.1, 0}
i Clay 0% Heavy minerals ™ 3127 10,0, 0.0, 00
— 10YR 33 Volcanic glai i1 0, 0.0,
- Foaraminifars 570%
= REO==0= Zealites 510% .
2 Z e ——— Opaque minerals 3 5% Bl8
@ - ——————— Clay minesals a0% 3| 3
g E = Hannofosity 38475
2 E " L GRAIN SIZE:
2 = s =4
2 é it 1-140 (0.0, 5.5, 90.51
Z|= = 361 (0.0, 8.4, 91.6)
2 561 (0.0, 18,1, B1.9) glele cc W \ovR 33
£ ]
.E I CARBON-CARBONATE:
£ - . 1101 (0.0, 0,0, 01
§ 3 f—t7 3101 (0.1, 0.0, 0)
4 wvowo
M ‘?F'-— 10¥R 372
7 .
B = 10YR 372
with
5 -1 i 10YR 54
= voip
il B CC| = * 0¥ 352

9y 4LIS
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SITE 446 HOLE CORE 16 CORED INTERVAL:  1345144.0m SITE 448 HOLE CORE_ 18 CORED INTERVAL:  1535-163.0m
FOSSIL = .. " FOSSIL
E w | CHARACTER | | N * » [ cHaracres | > L
Or law o| & | GrapHIC 3 o Suw o| 2| oraprHic o353
= @ = = LOGIC RIPTION - o =
1z 25]|2|8 5| & | utHoloGY 2w LITHOLOGIC DEsc 1z|52|2|8 5| & | uHoloey Exjes 3. LITHOLOGIC DESCRIPTION
::'9"§§§ HE Hert £2|on|2| 2| wl = =225
- = -
G HEE SHES = [= [o]%]s HEREE
8le ] ] M S— O R
. 10YR 33 Zualitic Clay, ] Clay
ork brown (10YR 3731 Tirm, i, intonsely e Drilling hreccia of mixed, roworked and in st
051  voio detormed o5 ——— |d sedsiment, mainly very dark grayish brown (1DYR 372
1 . _Eh Clay with Zectites and Micronadules,
3 Naote: 1 B —
10 Scattared 11aing of yellowiih brown {10YR 6/61 1o - Tl | Minor Lithologies includs:
beawnish yatlow (10YH 6/6) Clay fiarge stains in g Soction 1, 1099 om — scatiered pinces of black
] 10YR 373 Section 2, 80 cm and Section 3, 4050 cm) == — . (I0YR 201), vary dark gray (10YR 3/1) ta vary dusky
= b Numerous pleces of 2 mm to 2 em arqgular, very dack — red [2.5YR 2/2) Chert (up 1o B o diameter)
1 gray {10YR 3/1) Chert, in Section 4, 65150 cm and —— i
Section 5. B|B|B o Section 1, §9-150 cm ~ sattered staing of yollowish
e | brown {10V R 6/6.6/8) Clay,
_— SMEARS: 1
. 15 Opaques 10%, Zeolites 5% 3 Core.Catcher — Fa-Mn Noelules, diamater 0.1-1,0 cm,
2 jE 1:140 Opagues 1%, Feolites 25% 2 in biack [10¥R 2/1) wains,
- .
- 10YA 772 2.5 [Zsalitic Clay) j SMEARS:
= sit 15% Feldspar m Tl 117
Clay B6% Mica » 4 Quares, Feldspar bl
—t Clay minrals 50% =1 Clay minerals BN,
Voleanic glass TR - Micrandules %
Opeques = Zoolites 5%
Imicranodule) 0% 3
= Zeolites % - 1132
| Cartiomate umpecitied TR 9 Sand < 1% Cuartz, Feldipar 2%
3 3 4 st 3I% Mics ™
B e — 293 (Clay ~Minar} — Clay  67% Heay minerals ™
B et L 10YR 373 Cuiarrz, Falebipar 16% - Clay minerals B2%
—r Mica % — Opatgue minetaly i
Heavy minerals % | Volearie glass %
Ble — | Dpague mineraly 1%
e — Clay minerals BI% ©C (a)
. Quartz, Feldspar %
] — . a5 - Mica 7%
- Quartz, Feldypar 12% =1 Clay minerals %
4 1 Mica % " ] Volcanic glass %
) Clay minvals 85% s Opaqus mineeals %
Opaius minerals 1% o Zeolines AL
—ﬁ 530 Opaques 10%, Zeolites 26% ] cc fe)
CC Opaques 1%, Zeolites 3% - Ouarty, Feldupa -
[ 10YA 373 . Mici %
-ﬁ (OYR 3/1) GRAIN SIZE: ] Haavy minorals %
5 ] = 1135 (0.1, 163, 83.7) . Clwy minerals B
——— 3135 (0.1, 211, 78.8) = Opaque mineraly 10%
: R Zeolites i3
B|B|B lcc 10YR 373 CARBONE ERGOHATES . 1
1140 {01, 0.1, ©) GHAIN SIZE:
3140 (0.0, 0.0, 0) 14122 (0.8, 32.5, 86.7)
SITE 446  HOLE CORE_ 17 CORED : 1440-1535m ] O e paAne:
FOSSIL o
E r | CHARACTER | | g%,
- o =i
a1 P Y 9| & | oraPHic r LITHOLOGIC DESCRIPTION
1z R32)|8 5| & | LiTHOLO GY Exfurtw
s> |on|2|2 w| = 98
= ==l S w o E‘
= |= |2|%|2 Ex
TR i o o Aot oo
i ! o S i | 10vA 58 dark brown {10YR 3/3] to yakowish heown (10YR §/6)
[ 25YR 22 Tirm: to soft; many very dusky red {1.5YA 272) 2 mm
B|B |AG lcc] B 10YR3D,25YR 22 15§ cm Chert pisest,
-3
- SMEARS:
s 130 Raclialarians 16%, Sponge spiculss T%
g i 140 (Claysy Racdiolacisn Ooze)
2 = Sand 20% Feldspar %
3 S 3E% Clay mineraly 45%
Clay A5% Volcanic glass e
Oparue minerals il
FRadiolarians 35%
Sponge spicailes 15%
€C Radiolarians 40%, Sponge spicules 10%, Volcanic glass 5%

9% ALIS
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SITE 448 HOLE CORE 19  CORED INTERVAL: 162.0172.5 m SITE 448 HOFI.;““. CORE 20 CORED INTERVAL: 17251820 m
FOSSIL 5 T -
3 |5 [cmaracrer | | S3do 8 5T 8| 2| crarmic 3
- = o
9 =ul |a O| = | GRAPHIC g, LITHOLOGIC DESCRIPTION 2 [52|w]s 2| 2| yenotoey §! LITHOLOGIC DESCRIPTION
17 |22 5| & | urHoLO Gy EElum S Lz |23(2(8 gl g BT
w5 |40 2 u H EYonl 2 |omld Zla w :E
=7 98|22 18 " 2 2 1= 181212 " lee<
= |= |o|g|= =4 - HEAC it
| Z =
=]
. ' 10YR Mudptones
-1 Very Varying Lithelogy: B ? 7“5‘ ﬁj"’
2 voio Section 1, 105-112 cm ~ bracclated pieces of black c™ N o yey Sectian 1, 0-19 em — contamination.
05— {10YR 2/1) wnd very dark grayish beawn (10YR 3/2) i 5GY 51
] Chact and Pelagic Clay. W RTAY Section 1, 1833 am — Mudstonss with sharp contacts
11 3 3] 2t with calors dark gravish brown (10YR 4124 brown
1.0—- Section 1, 112122 cm ~ brecciated pieces of very dark 1.0 {7.5Y 5/4) and very dark gray brown [10¥R 3/2],
n grayith brown (2.5 3/2) and dark grayish brown ]l
(2.5 4/2) Mud snd Sand. B Section 1, 3381 cm — greanish gray (5GY 6/1)
H b Mudstone inte 1alt snd pepper Sand, graded,
Section 1, 122-150 em — Very firm, moderataly —
3 defoemed birown (7.5YR G4} Clay with lage - Core-Catcher — dark groenish gray (5GY 4/1) sand,
- impregnations of very dark gray [10YR 3/1) Mnrich = greanish gray (SGY 5/1) Calcarsous Mudmone.
= zones, Pressnca of Mn-Fe nodules [average size 1 mm). -
. =] SMEARS:
2 - Core-Catchar — brecciatad paces of brown (T.5YR 6/4) 2 3 123, 128, 132 (Clay}
= Mudstons and grayish brown (10YR 5/2) cross-becded . voID Sand % Quartz, Feidsar 2 %
- Sittmtone. =] Sl B15% Mica TR 1%
& =1 Clay  B4-53% Heavy minerals TH- 3%
. SMEARS: s ] Volcanic glass o
B 1118 {Ashy Mineral Silty Sand — Minor) = Opaque minerals 210%
2 Sand 50% Quartz, Feldtpar  42% H = Zeolites 3 8%
e Silt  45% Mics 5% 5 . Clay minerals 8183
= Cay 5% Heawy minersls 0% ﬁ -
& Clay minerals 5% 5 = 190, CC [Mudstons)
1 Opaque minarals % k 3 - Sind < 1% Quartz, Feldipar &17%
31 3 WVelcanic glass 0% H ] St 65N Mica 2 3%
] & = Clay  »30% Hewvy minaraly 3 4%
- 1.138 (Clay) 5 B Viokanic pliss 3 5%
- Sand 2% Ouartz, Feldspar ™ E £ m Opague minerals ™
=] St % Mica TR P - Carbanate umepcilied "
voio Clay 91% Hewey mineral ™ = =3 Clay minetals 1375%
» Clay minaraly 1% :E 5 —
] Valcanic glass 4% = 2 CC {Sand — Minor)
~ Micronodules E 5 - Sand T2% Quartz, Feidspar EIEY
— g B = Silt 20 Mica %
4 4 1143 (Zealitic Cley with Micronodules — Minar) > | & 4 = Clay % Hewvy mineraly 20%
= Sand 4+ Cuartz, Feidipar ™ - Opagues, Lithies 5%
a0 St 21% Mics it § - Voleanic glast 10%
= cry TR Hawey minerals ™ ] Clay minerals ™
. Clay minerals 9% g —
= Micronadules % = GRAIN S1ZE:
] Zealims 0% E — CC-10(71.9, 204, 7.8)
] 2 ] CC-34 (0.5, 65.7, 338)
. CC (Zeolitic Ashy Mudstone) & ]
o Snd 1% Cuartz, Feldspar 20% - CARBON-CARBONATE:
-4 S 5% Hewvy minarals ™ - 16 (4.1, 0.1, 34)
5 = Clay  42% Clwy minsraly 42% 5 =
7 Valcanic glass 9% =
= Micronodules % =X
. Zealites 0% .
- Carbonate unipecified TR -
. Radiotarisns A3
] CC (Minersl Clayey Mudstone] 3]
m Sand 5% Cruartz, Fabdps Fa -
— St s0% Mica 5% ]
-] Cisy 5% Heary minarais % 6 .
6 ] Clay minerals 5% o
2l Opague minersls -9 '
© Valcanic glass 15% ]
- Zeolites " ~
- Radiolarians i )
7 3 7 -
alele s | |? cricm| B cc e, *| sevansn
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SITE M6 HOLE CORE_ 21 CORED INTERVAL: 182.0191.6 m SITE 446 HOLE CORE 23 CORED INTERVAL: 201.0-210.5m
FOSSIL - . FOSSIL N
% | | CHARACTER e | | cHaracr "
9. |2 8l ¢ B o HEIRT 3
O  lw Q| & | GRAPHIC lozlzy(s | LITHOLOGIC DESCRIPTION e |aw o| = APHIC 2 LITHOLOGIC DESCRIPTION
1z 52|28 =l & | urHotoGY Owl 1z |-2l218 =| & | uitHoLoGY O
LZlw0|Z(2 ol w a2 w5 |(89/3|z |, gl % B
in L a “l = =% =Mz Z(8 w z
= |= |lo 2 < ke e = |= |Oo]%|= =) et
- | Z | = HEAG
: 3
S
Muditone O leadl Mudstones
g Dominant color is dark greenish gray (5GY &/1). kM| B o | SR i o G (SO TN WA
1 Section 1 — contamination, drilling breccia, 1| === 1 5G 51 sands :!4!‘4‘lunn,rM:MMM-
5 gy ‘Section 2, 0-31 em ~ drilling breccia. Lol ) o
on 2, — drilling .
§ H B1A Section 2, 35-140 om — intense deformation, ! g Section 2 — dark greenish gray (58G 6/1) and greenish
3 E massive Clay, Mud, . gray [5GY 5/1) sandy layer, graded, scoursd within
SMEARS:
I 1100, 2.75, CC (Claystone [Mudstone] } 3 ‘ L v SMEARS:
& 5 Sand < 3% Quartz, Feidspar 20:26% = |ele 1-107, 1124, 2-80, GG (Mudstane)
Bl St >50% Mica 1 3% | Sand 1% Ouartz, Feldipar 15:20%
£ [cm Cly  >45% Heavy minerals 3 5% | St BO% Mics 2%
H 2 . Opaqua minerals 2 : 2 = BGY 501 Clay 3% {P;::nmmk:t:h : :
Micronodules.
i Zeolites » g I Glavconite 3
: Carbonste urspecified TR- 1% [ ed® oot o
Mannofossily TR 4 lites |+
Clay mineraly 80-85% | Carbonate unspecitied TH
B |CM| B : gaven — 58G 5/1 Clay minarals B3-84%
L
GRAIN SIZE: 7 _
1132 (1.5, 51,8, 46.9) = :: ::;m Mud — Minor] i -
CARBON.CARBONATE: : ] Silt 30% Mica ™
1-136 (0.5, 0.0, 41 E 4 3 =] Clay 30% uﬂ-q" mxl-;mk :;l:
NOTE: Site 446, Core 22, 191.5:201.0 m: NO RECOVERY. 2 = Lw'lhln mineras E:
. i
ﬁ 3 7] Glauconite ™
g Micronodules 5%
g ¢ . GRAIN SIZE:
n - 1-7311.1,80.7,38.2)
4 3 CARBON.CARBONATE:
] 177 (0.1, 0.0, 0}
. voID
5 5
& =
7| 3
EMICM| B cc e *| sagsn

Oy 4LIS
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SITE 446 HOLE CORE 24 CORED INTERVAL: 21052200 m SITE 446 HOLE CORE 25 CORED 220,0-229.5 m
FOSSIL - N FOSSIL o
% |- [ cHARACTER “ S |- |_cHARACTER
on |2, 8| 2| orapmic L2523 O lxu 3| 2| crarmic 5
Tz 15zlaly 2| & ooy EaizalE. LITHOLOGIC DESCRIPTION “o|=z|ulg =l = ooy B LITHOLOGIC DESCRIPTION
LZ|a5|2(2 5| & | LTHO =022 ...§ HE G| & | vTHoL S
57|9N21Z 18 al = b Fo|oNI2IZ )8 al = 3
- |= |o|2|= S S = |= |9|2|2 EoEr
| Z e w|Z e
58 41 Sanditone and Sand AP CE=10YR 63 Sandy to Siity Muditone
Dark blue gray, Clayey or Muddy Sand or Sandstons; Section 1 o 4 om in top of Section 2 ~ dark gray (N4}
B o X 5G 5/1 ar dark gray (N4] Muddy Sandstone. Distinet units FF| R Sandy to Sitty Mudstone in approximataly 8.5 meter-long
- 5BG 51 with sharp batal contacts, frequently weth seour, grading N Hiving-upward seEeence, with numerous wiboycles of
1 upward into Muddy Sands, Sitty Mudstanes, Clayey 1 alvarrating sossar 1o tiner mudstone, Cosrse graded
BB 411 Mudstonas, or Clay, Sands and Silts are finaly laminated, portion i laminated {2-10 am).
586 51 Color metiling = possible mild bioturbation. {Units
presant In Section 1, Seetion 2 Section 2 to 110 em — dark bluksh groy 1o dark greenish
58 401 gray Muditone in slternating short tiningupward cyelsy
= Mudstons Nd Finaly laminated throughout, Fine lightorcolored
N4 Dark greenish gray |SBG 51, 58G 4/1 1o greenian {58G 51) lnminas may be thin (<7 mm) sh beds, o
- gray {56 5/1) (whore calcawoust, grading upwand &t 76 em.
R 58G 4N from Sand or Sand/Silt a1 base of graded units in ) )
g Sections 3 and 4, Massive,no evidence of grading Section 2, 110 em to Sectian 4, 30 em plus Core-Catchey
M Na o laminaticn, Faint avidence of mild bioturbation, 2 [ Mudstona with more silyy tw lews silty verlatom; clowly
* £8G 4N with spaced fing laminations, 5BG 5/1. Mild bioturbation, rare.
584/ Cliyrioes S8G 6/1 Mo qraded bedding visibie.
Dark greenish griry |SBG 4/1) Lo greenish gray {SBG 5/1);
finely laminated. May be calcarcous, SMEARS:
110
SMEARS: Sand 5%  OuarteFuidsowr 15% Volcanic ylam 1%
152 Sit 26%  Clay minarats  63% Carbonate unspec. 1%
Sand 1% Cuartz, Feldspae + Ble Cay 70%  Heavy minerals 7% Manganass e
Bl R Silt A4%  Heswy minerals 2% Zeolites B A Mica 75 Zeolites )
58G 41 Clay 55% Claymirersls 82%  Glauconite "% i, Opaque minerais 7% Glaiconite 15|
3 . Mica % Corbonate 3 BG4 18
oo iy 0% oo a & Sandd 0% Owarty, Feldipar 1% Volconic glass %
180 St 5% Clay minerals  40% Carbonats urspec. B3
Quartz, Feidsar % Opoque minerals 5% - bianadh o e ) ™
Heary minersls 2% Zeolites x =
i Oy minerals ~ 76%  Carbonate g 175
o 58G 81 Mica ey nsocitied =~ g 58 471 Sand 26% Volcme ylas H
2 1051 § with 5BG 4/1 St 40% Carbonate unpec, 1%
H R £] 2|3 5 Clay 36% Zeolites %
. 0% Opague minerals 6% =!8 - ) Glauconite AL
4 ] ™ Zeolies "% % b 4] 1 Opacua minaraly .10%
- B4%  Gleuconite % o e 1140
. % Carbonate B Sand 50% Ouartz, Feldspar 20% Volcanic glam TR
- wrmspecified . Sl 30% Clay minerals  36% Zeolites 2%
= 3 Clay 20% Heavy minersls  25% Glauconite i3
230 Opague minarals 5%
] Quartz, Faldspar 2% Zeolites Ee . 275
] Hemwy minersls 1% Glauconite % - Sand 6% Ouartz, Feldspar 10% Volcanie glasm 10%
- Clay minerals  56%  Carbonate = Sl 40% Clay minerals  53% Carbonate unspec. 15%
- GRAIN BIZE: Opsmue minrah 3% unspecitied  35% = voio Cloy 55% Heawy minersis 7% Manganme oy
5 E 153 (0.9, 438, 55.3) 273 £ 1 Aica ™% Znolites 2%
- 353104, 657, 338} Ouaitz, Feldspor 20%  Opeque minaraly ™ . 378
= vOoID Hewy minerals  10%  Zeolines 1% = Seod 5% Ouartz, Fuldspas 3% Carbonate unspec. 5%
- CARBON.CARBONATE:  Clay minerali  54%  Glouconite 1% - S3r GE% Clay mineraly  §8% Manganewn i
. 1-52 (0.9, 0.0, 7} Mica %  Carbonate unspecilied % 1 Clay 40% Heevy minerals 5% Zeolites %
F52102, 0.0, 1) Mica 1% Glauconite %
. 37 . Volcanicglass  10%
1 Sand 1%  Ouartz, Feldspor 5%  Opague min. 5% =
. St BS%  Heowy minerals 2% Zeolites 3% ] 429
=3 Clay 44%  Clayminersls  80%  Carb, unspec. 4% - Sandd 15% Ouartz, Feidspar 5% Volcanic glens 0%
= - St 50% Clay minesals  67% Carbanatoumspec. 2%
& i oo & — Clay 35% Heavy minersls 7% Mangunew %
Ouartz, Feldspar 30%  Manganeso 1t 4 Mica % Zeolits
— Hewvy minerals 2%  Zeolites % — e
] Clay minerals ~ 70%  Clauconite 1% 3 Sind B% Quarts, Foldigar 3% Voleanic glass %
1 Mics ’ % . ) Silt 19% Clay minerals  60% Manganase =
Opogue minerls 1% unspecified 1% Clay BS% Heawy minerals 2% Zeolines 5%
7 E 7 ] Mica 1% Glauconite ™%
B |RM| B cc L] B| B |RP cC . 2. F ]

9p¥ A.LIS



344

SITE 446  HOLE CORE_ 26 CORED INTERVAL: 2205-239.0 m SITE 46  HOLE CORE 27  CORED INTERVAL: 230,0.2485m
i FOSSIL 2 [ FOSSIL
5 Iz CHARACTER | _| glad, ] r | CHARACTER z 1L
k4 - “w
2r |aw O| % | GRAPHIC |o% O |aw = | crar 5
1z1=2|2|8 Z| B | irhotooy SalE213, LITHOLOGIC DESCRIPTION L= - P gf & HIC k212508, LITHOLOGIC DESCRIPTION
w5593 |z ol w e 1z |53|2|0 E| £ | uthooey O
Eal e FIEAP u = =3 £ |oR|2|2|3 2 2 ED
= b= = z |= ]
I G HEIE =3 = |= [8]%|2 =S
= Glmeanitic Muthtone . Mutrtane to Smndy Mudstone, Muddy Sand].
— Secthon 1 — dark greenish gray, gresnish gray, dark blue-gray ‘Diark bluish gray Mudstone with Highter-colored
== BBG 471 massive Mudstones with T mm 10 1 em laminations. Bioturbated E layers (SBG 5/1) and laminas, and black larninae,
' = - BBG 51 dhy-sifty interbeds Muddy Sandy 58 4N Laminge = 0.5 mm 1o 1 em. form part
— sa4n Mustones) 0.5 mm to spproximately 1 cm have sharp bases, B 1 Ehen of laeyg fining upward sspuemce with Muddy
#les == - graded fining upwerd, B with biack at baso grading up into Mudstons
" ‘o Calcareous Mudstone 1o Clayey Chalk; chalk.
Saction 2 — Mudstones interbedded with fining upward sandy- averlain by very fine grained Mudstone. Laminse
silty {glaucanitic) layers up to 3 em. Bloturbation mid. and prominent except in coanest partion, Sandy portion
» 5G 51 ‘Glauconitie as in Core 26; sharp bass! contacts. Also
BAG 4/1 Section 3 — hard and saft (Mudsione and Muddy Sandstone) 8 2 Cleyey Challc, light gray (5G 51 10 :;:ﬂl imerbeds
with Iimpers interbedclod, Coarse layurs graded(T). Coarse layers toward top of fining upward sequence.
sa4n mushy and soft. Lamination cross laminated. 584N
. hth SMEARS:
B 2 Clayey Chalk 5BG 5/1 120
Saction 1 — light gray [6Y 7/1) thin bed of chalk; sl in 2 ?IT ig: \Mlt-!;:ﬂl— e: 3-""»;:"-'- -'. ﬂ
base of Section 3, and in laminas in Core Catcher g 5B A/ O TR amiams o G "
SMEARS: . 565N Mics. ™
149 ) ;: BN Cuaariz, Feldape
. R Mica =
Barul 0% Quartr, 5% Voleanic glam L i 0% Lithic Fragmenta ™ Opsque
a4 58 Fhe o9 seeen - S mme- S
with Opamm il 7% Dlemits i ooy minorsls 20% Glawaonits =
58G 411 1108 e S e 1148
RP| B Sl 0%  Quets, Feldme 1% Velonic g ) Sl L Ousw, Pespw 7] Opwcus om
St 158 Cla minsals W% Cortcmars unpec S0% L e 1% Carvonate unwee. 1%
3 v Hewoy minurak [ Zectites ™ a Clay  TO% Clay mwevais 0% Zeoles ™
with Onsque minerals 3% Guauconies i oy mineralh  B%  Glwwcon F1
5G4/1 - Mica " — = m
% Que, Feldmow 3% Velesicpen e = 1 25
), Sit 158 Clay minevsh 67K Cabonsw umgee, TH & - Sd E%  Quew, Feidipe 1% Coenonam wogee. B7%
= Claw BO% Heavy m 1% Zealives ™ s 1 sin BN Clay miraraiy g Tee— (13
= D":n:um"'a [ Grauoniie 0% = = Cav 0% minaraly ™
H 2 200 o w3 ] 285
gl 8 Sl G0%  Quatr,Fediow % Corbonstnumpee 1% ] ] S G0N Lihk Frigments  10% Opsowe mineals 7%
- Bt T0%  Clay mmneraly 308 Menganes " 3 3 . =0 20% . F 5%  Carbonste unipse. 5%
. | '@ at 0% Heymisensls  10%  Teclim % g Clay 20% oy mineish 2% Zecliten "
= E =] Cpaaue minsrali g [ o = § -] Hewer mirarain ? Glmucanise
= Mhia - - -
§ ,E 4 7 o Volcans gk % E 4 . o
- . Sancl Cusrtz, Feidioer 3% Volcanic gham 3 pa | = Seed 5% Qusnz, Feichpar W Opagque minerals  10%
Bt ] Bt 15%  Ciyeinemis 2% v umipmc, TR Voo S 208 Volskegam  BX L
3 = Clay BEX  Heswpmewsh % Zeolites [ = Clay 70%  Claw mintrsls  J0%  Zeolum %
— Dpsqus 0% Glmucondie el - Hewry minmran % Glsuconise kLl
= - Mica ™ ] Mica ™
. Sand 0%  Cuaers, Fold "w . pe=
a - B R Lol % LS. @ i m ..
Clay  95% Hegvy mneeuly 3.3 ey, Eed 1 Sin - IEm Vaolcanic glas %
] A M ™ [ "w - Clay 0% Clay mineals L
- Band AR Ouunrrs, Foldapar 0% » J L) — ;
— Sa 3% Cowy mindrals. “oN Volcanes glam m» —
- VOID Clay  30% ey 1 % Znolines Eo ]
3 p e Opacus minkeah. 3% Glaucsnit 6% -
] Swed 4D Ouertz, Fikdiow  15%  Volkajc gl [ 5 ]
ol Sl 0% Clay mantral 4% ™ -1
- Clsy 30% Heavy mirarats 5% Zectim n =
- Mica. I Gluconite Fo .
" - Onecue minarsls 1% 3
| B S%  Cusrr, Fekhpsr 6% Voloanic g 5% ]
m St 20X Clay minerah R Can I
3 Clw T5%  Hewymeman 7% Zeoiies 5% 1
e ue . Glmssoinde et -
N w ™ .
s ¢ o
7 - 7 .
8|8 |RA cc NS (o8 EBan IB CM| FP ce| F-—m-- 12 | wa
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SITE 446 HOLE CORE 28 CORED INTERVAL: 248.5-258.0 m SITE #46 HOLE CORE 30 CORED INTERVAL: 267.5-277.0m
FOSSIL FOSSIL s
T = CHARACTER z " e = CHARACTER | & Yo
Or lEw & | GRAPHIC H O 2w G| B | crarHIc |bdlz=5
= = I == = @ LITHOLOGIC DESCRIPTION
1z |22|2(8 Z| B | utoLoeyERIEE S HIHgLORIC aRsCRITION 1z [23|2|8 £| & | utHotosy ;ggz
23 |ox|3(Z |4 wl =z 3 B FEAE W ® =
SAHHE =3 e HEE HES
Sandy =d
Mudstons BlFP Prohable turbidite ssquence:
Bl R : Firm, brecciated by drilling, dark gray N4) massive, —] i Section 1 — Massive, dark gray (N4) 1o dark greenish
1|9%] - 0 structures; laminations. O gray [5G 411 - 5G¥ 4/1) Mudstons.
= 1 .
z N SMEARS: Saction 2 — Massive, homogensous Mudstona,
E E(s|R]|e ec 1.0 B 175, CC (Mudstone} o
;) e - Sand 3 5%  Ouscir, Feldspar 3 8% SV AN Saction 3 — Dark greenish gray (5GY 4/1) massve
- | i Sily 252T% Mica b g qgrovied Sandy Musdstone.
2|y Clay T0%  Hesvy minenals 3 4%
& H Clay minersly 8571% Section 4 — Clayey Sandstons parallel laminas in upper,
i Opaque minarals 10% ‘homogeneous.
- Volcanic glass 1-20%
Lithics = Section § — Dark greenish gray, medium 1o cosrwe
Giauconite - ™ qgraded Muddy Sandrtone, some paralled Laminse. Graded
Zeolites " 2 . section upwards Section 5 to Section 2.
Carbonate unspecified 1- 8%
MNannolowil 1-TR% ] Section § ~ Mudstons 1o Sandstone and Clayey
Sandetons,
FaN
o Core-Catcher ~ Mudstone to Sanditone.
SITE 446 HOLE Cﬂ_& 28 CORED ] 268.0-267.5 m
FOSSIL B| R SMEARS:
% |~ | _cHARACTER = 175, 275, 617, CC (Mudstone)
8.2 3 ¢ 5 z e Sind 8% uartz, Faldwar 3 5%
ol o O = | GRAPHIC zx3 = R ¢ St 1015% Mica "
1z ;g g é 5 E LITHOLO GY = Ol LITHOLOGIC DESCRIPTION g 3 poi (R i
2 |on|< “w -l E =323 Clay minerals T6-BE%
z - |=Z]2 -” ER R 5 i Dpeque minerals 710%
= HEIE e S Volcanic glas "
2 5 Zeolites it
o 3|E Carbonate unspecified %
Saries of turbid H'I Sitty Sands, Mudstones, Z |5 Mudstone|
Blem s ol turbidite sequences of Silty N 75 )
5G4 Claystones, Sandy Mudstones. ; :nmmr
5 Section 1 — Silty Sand — massive; Mudstones — 4 o BGY 411 0 Mgy )
= bioturbated, laminated,; Mudstones — massive, gray; ™ 5G 4N
® g ™ Sandy Mud — coarss laminas; and Clayey Sand —
g g glaennitic.
N4
‘: 5 Section 2 — Claystone — laminated, blaturbated; Q_
] Sandy Mudstone — laminated, crom-bedded, Clay —
£ lemination, bioturbated; Silt — m.assive; Clay
g & Mudstons — |aminae. =
CoreCatcher — Clayey Sand. Fela "] sevan
8 5G4/ 5 Val 564N
N4 SMEARS: =
£BG 41 110 (Silty Sand) -
135 {Claystone] 2
8|8 AP m 185 (Waistona) 1 voip
1145 |Glauconitic Silty Cleyey Sand] 4
240 (Calesrsous Sandy Mudstona] - EGY 51
260 (Clayey Sancly Mudstone)
2925 (Mudstons) . es]
CC (Clayey Sand] =
L] 3
p VoIiD
=
B|B|CP cC s EGY 4/
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SITE 446 HOLE CORE 31 CORED : 277.0-286.5 m SITE 446 HOLE CORE 32 CORED INTERVAL: 286.5-296.0 m
FOSSIL FOSSIL -
x CHARACTER s % |- | cHarAcTER
3, |3 il 2 gty o . 3l 2| craruie §_
O law Q| = | GrapHIC 5 IPTION L 2| & LITHOLOGIC DESCRIPTION
1z |[2Z|2l8 £| & [ utotoey §2 LITHOLOGIC DESCR LZ[-3(2|8 =| E | urnorooy ZEme
£7|on(Z12 8 al = cass e FEAE wl * +
= |= |9|12|2 =5 = = [2]z|= =
Muditones O Elaystons Muditons, Siley Mudstons
O Diilling blocks throughout.
Section 1 = drilling breecia of Mudstooe, Silty 05 o .
SGYaN Muditone, Siltstone, Muditone, Conglomerate:, Mudstona. pla f Section 1, Section 2, 0-100 em — dark greenish gray (SY 471,
with (o] SGY 4/1] and greenish gray [5Y 6/1) fiem 1o hard, sometimes
varintions Section 2 — a3 per Saction 1 1.0 O laminated and bioturbiated Claysione to Mudstone.
Section 3 — m per Section 1. O ' Section 2, 100 cm to battom — dark greenish gray (56 4/1) o
gle . 10 wrsanish gray (3G 5/1) lsquels greenar) Claystons and Muditons,
Sections consist of highly distrubed breccisted - O with locsl patehes of Oore,
turbidite series. O el moderateiminer ;:lhl:'lln';l wridence and contain irregularly
ﬁ ’ sty sandy stringers. Sigrn of soft sedimant deformation.
SMEARS:
w 1149, 2.90, a:;ﬂmmm SMEARS:
2 Sand Quartz, Feldspar 710% 2 o} 1480 (Mudstona)
3 sYan Sy nm Mica 3 5% 8 @] Sind % Oustz, Feldspsr 12%  Heawy minerals o
z B 3 Clay  4560% Hawey minaealy 5% fe) Sl 27% Clayminersh  77%  Opequeminersh 7%
Clay minerals % Clay 75% Mica ™ Volcanic glass. »
g Orsaqua minaray 5155 Q
Lithies 15% O-L : 1116 [Claystana)
Zeolite % O Sand 5%  Ouarty, Feidwar 7% Clay mineraly B
. Carbonate unipecifind % St @%  Mics, Chlorite 2% Voleanic glat TH
ale O Cley 88% Heavy minerals 5%  Glauconite ™
344 (Mudstone]
BGV 4/t Sand 5% Quartz, Feldpar ol Q 2130 (Claystons)
5GY 511 sh25% Mica E 3 O Sad 3% Clayminersh  B6%
Clay 70% Heavy minerals ™ E O St 0% Ouanz, Feidipar 7%
Clay minarals BE% S O Clay BE%  Heawy mineralt %
Bla Wclnlc";:;-l ?: i O 494 (Silty Mudmane]
Ble [cP . Lithics » = (@] Sand 12%  Ouarz, Feldspas 20%  Volcanic glass B%
Zoclites 1% rd ol Sit 48%  Cayminersls 48%  Mics %
B Clay 40%  Heavy minerals 17%  Glauconite L
Ol Opague minerals 4%
4 O | B-18 (Calesrsous Oore — Ménor)
O Sand 1% Ousrtz, Feldipar 2% Carbonme unspecified 97%
O * St 30%  Heavy minerals 1%
O Clay 89%
[ i
O 5120 (Sity Mudstona)
Oé Sand 13%  OQuartz, Feldspar 12%
A = Sit 44%  Heavy minerals 18%
Cuy 53%  Opasque minersls 5%
w“ €C (Mudstons)
5 Q Send 15%  Quartz, Feidioer 12%
ale St 17%  Heavy minerals 5%
é Clay 78%  Clay minerals  78%
3 von
] p
7 3
B|B |CP cc| ) X

9y ALIS
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SITE %46 HOLE CORE 33 CORED : 296.0-3055m SITE 46 HOLE CORE 34 CORED INTERVAL:  30653160m
i FOSSIL - FOSSIL e
7] = CHARACTER 5 el e 3 = CHARACTER 5 v
o- S| £ | or B o3 2 8
APHI
=C sl 1, - < legiz3(8,) LITHOLOGIC DESCRIPTION ™ 2| | ERAPHIC 8. LITHOLOGIC DESCRIPTION
Lz wol=|2 o| @ | LITHOLOGY Z=lzo 23] 1Z |agl= g 5| @ | LWTHOLOGY ;"-‘
:’0'*:;3 ul oz Sois2Es L3 [onl2I2| g R S22
e - - |
G HEE EEER! = |= [8]%|2 e
Omuu_n.llud:_wlu.Mu _ﬂuﬂem. Sitty Sandrtone Madstone, with Claystone, Silty Mudstanas, Silty Sandstone
B|l8 :::M-nn: ﬂrull-u:;:n:: Mmmmn;rw w"b, Motthed, dark greenish groy (5GY 471 and BG 4/1) with black
stone. Claystone i3] ioturbation, 12.5Y 2/0), very hard, undeformed, broken Madstone, with
. sormatimes irrogular or parsllel laminas. Silt/Sandstone e purmercus thin Silt heyers, and local thicker interbods of
1 zn::;;‘nm‘ e mmmm with sharp contact at base. Some Claystone, Silty Musistons and Sandyione,
in one
L Main colors are as follows: ; Sedementary structures throughout, very variow and vasiable:
Section 1, 0-144 em — dark greenish gray [5G 4/1) with parallel laminse, waved laminge, graded-beds, cross-beds,
dark greenish gray (SGY 4/71)/dark gray (N4} st 0-30 om and lenses, micro-dlumps. Bioturbation minar and local,
TB-120 cm. At 1440-150 om very dark grayish brawn (2.5Y 3721,
- Section 2, 0-105 cm = vary dark grayish brown (2.5Y 3/2] 0 Minor Lithalogies:
f dark grayish brown (2.6Y &72) and blsck (N2), Ar 106-145 cm ~ Section 4, 24-52 cm — Silty/Sandy light gray 1o greenish gray
e dark greenish gray (BBG 4/1] 1o greenich gray (5GY 571), Black (6 771, BGY 7/1, and 5GY 6/1) Calcarsous Doze with cross-bedi.
L] (256 2/1) Sandstone st 130136 cm Section 8, 28107 cm — misted pale yellow (5Y 7/3) and derk green
2 = Core-Catcher — dark gresnish gray [5GY 4/1) 1o dark gray (N4} HF (5GY 4/1) Sandy Siltstans.
g SMEARS: SMEARS:
180 {Claystans) 173 (Clwyitons)
J Sendd 2%  Ouantz, Feldspar 4% Heavy mineralr 1% Send 1% Ouerte, Feldipor 2% Zoolites =
St % ﬂt_»mmln-r-lu % Valeanic glas % Silt B%  Heswyminerals 1%  Carbonate omgecified 1%
3 Clay 8% Mica TR Clay minerals  B9% Clay 91%  Cloy minerals  88% Nannofossily "
1 1108 [Sandy Mudstons] 5 180 (Sandy Siltstone]
Sandt 20% Quartz, FM 0% Vieanic glats ™ Sand 45% OQuiarts, Feldspar 30% Clay minesali 0%
=3 it 3%  Opaquaminerals 5% Clay minersls  48% Sl 50%  Heavy minersls  30%  Lithics 40%
3 j Clay 48% Heavy minerals  20% Clay 10%
E :::E:;: le: Feidepar 12%  Heawy minerals  12% s
| A vy mi = Sand 5% Feldipar 16%  Hewwy minarals 5%
H = St 35%  Clayminerals  50%  Opague minerals 6% 5 Z St 26%  Mica, Chicrite, Clay minerals %
5 Clay 50%  Mica 0% i Clay 70% Smectite? 5%  Opames minerals 4%
= B 2134 (Silty Sandstone) 2
k] - 2 = #.26 {Calcarwous — Minar]
; 1 Sarl T0% Q_mu. Feidsoar 20%  Volcanic glass 1% E g Sand 2% Feldipar 2% Carbonate urgpecified BE%
g - St 25%  Lithics 40%  Clay mineraly % = |om Silt 18%  Heawy minersls 2% Foraminiers 5%
g 4 3 VvoID Clay 5%  Heswy minorals  26% § E Clay B0%  Clay minraly 1%  Nannafosils %
- -
12 €C {Mudstona) 432 |Calearsous Ooze — Minar)
4 Sand 6%  Ouartz, Feldspar 12%  Heavy minerats % Sand 40%  Carbonate umpecilied 78%  Mica %
] St 19%  Opagueminerals 4%  Volcanic glan L] Silt 40% Otz &% Hoavy mineraie 5%
=] Clay 75% Mics o Clay minerats TEN Clay 20%  Feldspar 5% Foraminilers %
n g 442 [Cabcareotrs Ooze — Minor)
- Sand 3%  Carbonmte unspecified BA%
1 St 13% Foraminifers. L
] Clay B84%  Nanrolossils =
5 =
] 560 (Mudstone]
- Sand 5% Feldspar 0%
. Silt 1% Hewwy minerals 5%
3 Clay B1%  Clayminerals  B1%
E 688 (Sandy Siltszone)
= Sand 26%  Ouartz, Feldspar 30%  Oay minerals  10%
=] Silt 85%  Hesvyminerals 50%  Lithics 0%
o B Clay 10%
& = CC (Mudstone)
] Savd 10%  Faldspar 0%
] Silt V2% Heavy minerals  10%
4 — Clay 78%  Clayminerals  78%
] 1 voio
71 EE
BlB|C cC . Bl |B CC 1 Voin Z
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HOLE

CORE

35 CORED INTERVAL:

315.0-324.5 m

SITE 446 HOLE CORE 37 CORED INTERVAL: 334.0-3435 m
FOSSIL - FOSSIL s
S | |_cHARACTER - S |- |_cHARACTER “
9 [Ew 8| 2| crapHic o355 on(Eu 8| 2| orarmic |o3ms
[ = w - =]
Lz ;g % § E| E | utHotocy|ZE ;gg: LITHOLOGIC DESCRIPTION ‘Lz :E E § | E | utnoaey _._g: LITHOLOGIC DESCRIPTION
=) = =
PlomMzizig) | %) * ey ieMgziel | |5 F HesEs
= |= [2]5]|2 e b b .'.’ﬂu_gg B =
' 8|a|ne | ]
g Aemiong drilling contamination breccias, one plece of misted n MudstoneuCl
& cark greenish gray (SBG 4/1) Mudrtana and black {57 2/1] ] VoiD Brown (7.5YR 5/8) to dark brown (7.5YR 4/4],
Sandy Siltstane, 05 laminated, minos biaturbation
SMEAR: g 8 11 SMEARS:
©C {Muditone) g Y] TEYR B 1110, 1-132 [Claystones)
Sand 50%  Cuarer, Feldsoar 15% Clay minerals  75% i B . 7.EYR 4/4 Sand 515%  Charwe, Feldps  2- 3%
St 20%  Meca Dpacue mineraks 3% - St 410%  Clay mineraly B1-BE%
Cay 75%  Heawy minerals 5% ] ' Clay 8185%  Micronodules ™
Zeolltes TH
Radialarians 10-16%
MNarnotessids TR
SITE 446 HOLE CORE 36 CORED 324.5334.0m 1-135 (Mudstoner]
FOSSIL - Sand 15% Cuartz, Feldupar 5%
& |= | CHARACTER = ol S 0% Clay mineraiy 5%
o =y w z| = Clay 75% Opeque mineraly  80%
wlfeew) 1., 9 & | GRAPMIC 2. LITHOLOGIC DESCRIPTION Mconodules  20%
'z |a5|2|2 G| & | LITHOLOGY e Zeolites 5%
wa lgnl=|Z|w w| = =508
2 onz|Z e - Balzs|
- = |o|lZ|a e |
= OIF |2 vind o]
Bl B S
. Mudstone — Claystones
= - Sections 1 and 2 — Alternation of Muditone,
0.5 = EYd Claystonas with varisble laminas, minos biotusbatian,
1 . / Section 3 — varisble colored Mudstones, Claystones,
1 = SGY 401 st
0 Section 4 — dark gray (5Y &/1), greenish gray (5GY 5/1)
s with waak red {10R 4/2] cyeles of interbedded
- Claywtones, Coaser units,
" Section § — thin laminated, reddish brown (5YR 6/3)
Musdstone,
] = SMEARS:
— 139, 149, 163, 3-30, 5-25 (Claystone]
- | v Sand O 3% Quartz, Feldspar 35
2 il Sh 2 8% Mica 1- 3%
& — Lo Clay BO.SE%  Huavy minerals 0 %
. | 1 Clay minerals BO-5%
- \ Carbonate urapecified 0 5%
1 t Zeolites TAR- 1%
- 1-144, 3.104, 526, CC (Mucstona)
BlB -] s Sand 510%  Quartz, Feldiper  10-15%
4 - S A418% M 0 3%
=l 1 sy an Clay 79-86% Heavy mirmrals 0 8%
-1 | i Clay minersls TO-B6%
3 1 = ih Opaque minerals  1: 6%
] — o T Aadiolarians 610%
- . AP Valeanic glass o 1%
] =
§ 4
-
Sraf
4 BGY 6/1
BElg —
B 5 1+ EYREA
8)8lap cc +| sarsn
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SITE 446 HOLE CORE 38 CORED INTERVAL: 343.5353.0m SITE 446 HOLE CORE 39 CORED INTERVAL: 353.0-362.5 m
FOSSIL FossiL >
Lot k3 -l
S r | CHARACTER | i S |z CHARACTER z| o gad,
8 “ o vl = | GRAPHIC o
= bt I P Q| E | GRAPHIC logz5ia | LITHOLOGIC DESCRIPTION = 12lnla BB |Gy 2. LITHOLOGIC DESCRIPTION
1z ;5 2le 5| & | LiTHoLoGY "‘;,a, ‘ ...§ wpl= g gl = ol
S EHHAREEE % A HHAREE =5
2 127 512lg - St c |= (8 ; = e
= |= |9 2 = =3 - - -
B T Mudstone and Claystone plus Calcarsous [and YRS/ Mudstone to Claysone plus or minus Calcarsous
Lo Nannaotesil) Mudstons and 8l Section 1 = gray to grayith brown to dark grayish
o =] SYR 53 Section | — reddish brown 1o brown 1o grayish ] brown Calesrsous Claystons snd Mudstone.
o brown Calearsous Claytone. Falnt laminations; i 10YR 52 Faintly laminated and very mildy bioturbated,
1 - dight bioturbation. 122-150 om = dark green and gray tpeckipd fining
FP L Saction 2 — grayksh brown 1o gray to olive gray upward sequence with wery cosre Sanditons
1.0 = 10¥R 63 cl ; i ot base. Calcareous, cron-Laminated: laminae equaly
N = LT wary tars, Transition to dark greenish gray BG 472 concentration of dark minerals,
- = 10YA 51 calcarecus Clayrtons in lower portion. . with 6Y 7/1 Section 2 — green and gray graced Sandstons
= +10YREQ Section 3 — dark greanith gray to dark gray series RP continued from Section 1, then graded sequence of
L Nh'= !ﬁ‘! of alternating coarser lailty or 1andy] Mudstons 10¥R 82 light gray (st base) 1o brown to light brownish gray
RN and finer Clay Mudstons or Calearsous Cliystons W¥RSA 10 38 em.
in Finimg Upward Sequences; graded bed may be B |ce - 10YR 712 38:80 em — dark reddish brown mutstons,
o wisibile o1 bhase of sequance, Esch saguence 20-30 em SYR 4 B0-135 em — repaated graded squence, perallsl
2 sv:az long. Most are calcareous st least in part. 2 HBYRIN Bedded and cross-bedded and gray, dark gray, to
BY 51 Section 4 — dark greenish gray 1o gray 1o dack gray sYn olive gray to light gray, Calcareous.
secticn with Fining Upward Series continues from . &Y B Section 3 - dark gray to alive gray Calesreous
sGY 8N Section 3 to soured comtact st 38 em, Then faintly svR 3z Claystone. Finely laminated, laintly bioturtated,
SYEN laminated, mikdly bioturbated Calcarscus Mudstons EY 41
1o Calcareous Claystane. .
Section 5 — Same as lower part of Section 4: SY 4/t SMEARS:
~ Calcarsous Mudstone, Thin (1.5 mm) with sandy 165
4 texture greenish gray (SBG 8/1] equats Radiolarian Sand 5% Ouartr, Feldpar 2% Opsqueminerals 6%
G4 \dinsolved) Oogs, FP wan St 5% Clay minerats 64%  Carbonate umipec.  25%
- Section 6 — dark gresnish gray 1o olive gray Y 8N Clay 90% Heavy mineraly % Mica LY
F 4 3 Calesroous (phus or minus Nanncfossila] Claystone, _ 3 Volcanic glass 1% Zeolites %
.| E e Core-Catcher — dark gresnish gray, grayish green and Z 1123
g 5GY 4N fightgray vary cowwe cand, gracing up thiovgh * = Sand 0% Ousrtz, Feldiger 1% Opsoueminersh 1%
§ 2| [e® 5G 411 ulcaraous Sinriens, Mudstons, to Muddy Clayrions; s |8 7 Sit 10%  Clay minerals 3% Carbonw urapee.  65%
= e fining uprard sequence. § ﬁ 3 Clay B0%  Heavy mineval 1% Mica i
-]
= % 5GY 4/ SMEARS [SUMMARY): u § B 245
HE: Sad 0 6%  Quertz, Feldsowr s g 3 Sind 5% Ouanz Feidspar  30%  Opsqueminenals 6%
HE o s """"'""",‘f"‘_‘ i 2|3 b= Sit S0% Clayminersts  35%  Manganess 0%
r SGY &1 wy BGO6%.  Cpeous minen - 45%  Heavy mineral 0% Zeolites %
2| § jou Carbonate winpecified  10-40% £ 4 1 Qe femt '
4 : Zeolites 1- 5% 1 Sy
E o Habeir mirwinle 1% - Sind 0%  Quarts, Feidsoer 1% Opsqueminensls 3%
a o gﬂn 7 St 5% Clay minerals 65%  Carbonate unsgee.  35%
= s a 3 Clay 5%  Heavyminersls 7 Mica =
g - Voleanic glass "
T sYan n
e L - 312
e ] Sind 0%  Ouariz, Feldpae 1% Carbonate umgec, 25%
8 icp e svan 4 vom S 5% Caymineshs  68%  Zeolies "™
LE 7] oy 95%  Ovsque minerals 5%
5 H3 5 ]
pc 58Y 6/1 a )
== - Sand 0% Quartr, Feldupa % Carbonate ungpec.  20%
B o sY 40 3 St 5% Clay minerals I Mica "
o 5GY 41 = Clay 85%  Opaque minerals 29
I_'“: BGY §/1
& Y62 4 £
= . Quartz, Feldspar ™ Opaque minerals »
:;: 54 = Clay minerals 2% Carbonate unapecilied 40%
X=] = Haavy minerals " Zealives "
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SITE 446 HOLE l:O]!E 40 CORED INTERVAL: 362.5-372.0m SITE 448 HOLE CORE 41  CORED INTERVAL: 372.0-381.5m
FOSSIL FOSSIL
-
- r | CHARACTER | | e S |- | cHARAcTER | =
(=] e [s] < " b
-3 |- B 2f & | GRAPHIC logiz5ie | LITHOLOGIC DESCRIPTION w s |oew) | O| & | orapHIC 2. LITHOLOGIC DESCRIPTION
Lz|=8l2|8 5 & LITHOLO GY EXIS52Y 1z L3 % S G| & [urHoloGY ZHE 2y
3 —
= SMEIZI8] | |- 2 2oMgIzls| | (5] F FERE
= L ol -2 G |wnin = = |= [9|f|2 =
Darminant Lithology: Mudstons(Claystons, - Dominant Lithelogy: [A] Calcarsous Clgystone/Nannofossil
= interbedded sequences ol dark gresnish gray — Claystons /Clayey Nannofonsl Ooze; greenssh gray 166G 6/1)
B |FP | FP 56 5/1 [5G /1), greenish gray {BGY 5/1) Calcareous 1o dark greenish gray (6G 4/1}, with silt lsminas; laminared,
sGY 4N Mudstones, Claystones, with coarse S8t/Sand S héoturbated; soft sediment defarmation in upper part of
CP 1 BGY 411 units; non-calcarsous in lower parts of iequence. 1 ZS - core; lower boundaries of laminae sharp.
Leninated, mildly bioturbated, Baial coarser peesf
portions fining upward from Sandy/Silty Mudstone FP Minor Lithotogy: (B) gray (NB} to greensh gray ([5G 5/1)
Fa¥ ‘o Cleyrtons with prominent biogenic (pelagicl 8 = Mdrared Volcanic Ash, or Clayey Ash.
T cOmponnt lCh
— 6B 4/1 i A Miner Lithology: (C) Lithic Sandstone; dark gray, calcareous,
= 56 4, Minor Lithology: Volesnic Ash, blulsh green (58 4/1), . taminated,
CM) I - " ganarally at base of mudsione/claystore sequance, 1
= M) Remarks: These three lithelogies ae parts of repeated fining-upward
e L Remarks: The top of this core is transitional betwoen fro el squences, representing at least B cycles in the 4.2 meters recovered,
2 . Unit 1118 sbave and UNIT IV. 7 1 The cycles have altered voleanic ash, or clavey ssh at base, laminated,
- fining upward to clyarons and more i i
- SMEARS: Calcareous  Clayey - sedimvents; except in Section 1 where the cycle begipa with soans
= Clayrione  Ash = VOoID lithic sanditone, Laminae have sharp lower boundaries,
= Cuariz, Feidipar " ™ E
- Clay mineraly 56-E6% A% - SMEARS:
- Volcanic glass - 50% cM — A L] c
H 1 Opaqua minerals 1 5% - R Tl - Quartz, Foldagar ~ + + . 1% 20%
.ﬁ ] Mica o 1% ™ E Clay minarals S0-80%  40-50% 35w 1. 5% 5%
= - Carbonate umspecified  5-10% + B FP . Volcanic gless H 23 0% 15%
3 1 Nannofassila 20:30% %= Opagueminersls 2. 3% - 2% 1% L2% 2%
= 3 £ Sillceous fosils . 3|3 3 Fay Hewey minerals  + - . 2% 1E%
s 1  vow Glauconite ? 3|2 forss Carbormaunspec, 1520%  1520%  40% - .
H =] Zeotites " ol 151 = I Nannotossils 1520%  1526% 20N - forams.
B J E FP Siliceous fassils . - ™ - %
| sl - Mics - + + .
§ | 3 Znalites + ™+ ? 5%
§ 7] - 1 Glauconite - 7 - i
= 3 E & . Lithic frags. . 15%
§ ] Ed 3
al 7 9 =
N . E
E ] —
= -
~N - -
- -] .
% R 1 vow
E 5| 3 s| ]
6| 6| 1
7 jo 7 b
FricM| B cc o *| sGER cc] 4 BASALT
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VISUAL CORE DESCRIPTION T
FOR IGNEOUS ROCKS e | site |k

5|8 4a]a]e [4]1] cc

CORE |SECT.

Depth: 376.2 10 376.4 m

Visual Description

Light gray, vesicular, aphyric aphanitic basalt.

Vesicles lined by calcite, zeolites (tabular-heulandite? and acicular) and pyrite (possibly some
pyrrohotite).

Piece 1: 5% vesicles (<1 mm], occasional vesicle (1-2 mm).

Pieces 2 and 3: 10% vesicles (<1 mm}, 2% vesicles {1-10 mm), often pipe-like, perpendicular
1o hole orientation).

Thin Section Description — 19 em
Phenocrysts: clinopyroxene <1%, 0.2 x 0.5 mm, rare microphenocryst, only 1 found.
Groundmass: plagioclase 26%, 0.1-0.75 mm, Angpg, carlsbad-An content; clinopyroxene

25%, 0.02-0,1 mm, granules and hair-like, crystals in plagiociase; magnetite 20%, 0.02-0.1 mm;

other basaltic hornblende 10%, 0.02-0.1 mm.
Vesicles: 20%, 0.1-1.0 mm, calcite [~6%), irregular,
Texture: intergranular,

Alteration: 3% carbonate in vesicles, often euhedral.

Shipboard Data

Bulk Analysis: 20 em Magnetic Data: 19 em
5502 47.76 Intensity (emu/cc) B6.6
N203 13.62 Inclination before

Fazoa .21 demag. ~55.7
FeQ 7.88 Stable Inclination 471
MgO 4.64

Cs0 11.46 Physical Properties: em
NayO 3.23 Vp (km/s) 4.54
K,0 2,65 Porosity (%) 18.42
TiOz 3.58 Wet Bulk Density 2.62
Po0g 0.36 Grain Density 2.89
MnQ 0.32

Lol —_—

Hy0" S

HzO -

€Oy —_

Cr 39.00

Ni 28.00

Sr 693.00

Zr 210.00

Pigce Number

=
Graphic
Representation
Shipboard Studies
Special Storage

Orientation
| Altaration

[S=1
o%
o
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

5[a[afa]s [4]2] cc

CORE |SECT.

Depth: 381.5 10 381.78 m

Visual Description

Light gray, vesicular, aphyric, aphanitic basalt.

Piece 1: 5-10% vesicles (<1 mm).

Pieee 3: B% vesicles {<1 mm), 2% vesicles (1-2 mm),
Piece 4: 7.5% vesicles (<1 mm), 7.5% vesicles (1-2 mm),
Vesicles lined by pyrite, caleite and zeolites.

Similar to previous section.

Thin Section Description — 17 em

Groundmass: plagioclase 30%, average 0.5 mm, Anyq, albite and carlsbad An determination;
clinopyroxene 18%, 0.1-0.05 mm, quite pink, rare microphenocryst up to 0.75 mm; magnetite
15%, 0.01-0.16 mm; other basaltic hornblende 12%, 0.1-0.6 mm, primary-reaction-relation with
pyroxene; other apatite < 1%,

Vesicles: 26%

Texture: intergranular

Alteration: 1% carbonate in vesicles; other chlorite 2%, in groundmass.

Shipboard Data

Bulk Analysis: 24 em
5i05 46.97
m203 13.32
Fezoa 1.30
FeQ B.58
MaD 4.85
Ca0 121
Naz(} 3.69
K40 2.28
Tio, 3.54
Pzﬂs 0.35
MnO 0.34
Ll —_—
Hy0" -
HZO_ —
€O, i)
Cr 18.00
Mi 29.00
Sr 689.00

Zr 206.00

ovF LIS
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SITE M6 HOLE CORE 43 CORED INTERVAL: 391.0-400.5 m
FOSSIL ol
% |~ | _cHARACTER i
O R 3| 2| crarmic L3 = RIPTI
' 2 :E E 3 5 E LITHOLO GY O LITHOLOGIC DESC! ON
22 lon|a|Z|a w| =303
£ |=M|Z|a n =
= |= 3|32 oS
— Dominant Lithologies:
— LA} Claystons; dark gresnish gray (56 4/1) and
mE greenish gray [5G 6/1) Claystones with silt laminee;
LN Ll L = :g ;‘:: same mastive; vertical fractures filled with clay, calcite,
1
v an (B} Glauconitic Mudstons and Sanditons: blus-gresn,
Hinely laminated, (Muditons with silt laminas], beo-
turbated; softsediment deformation; “solution v
’ filted with elay, ealeite, with
Minor Lithalogies:
{(C) Clayey Altered Ash or Ashy Mudstome: {oocurs in
5G 51 Section 3 amocisted with the glauconitic mudstons
L+ 508G 5/1 or sandstane, and In Section 1, possibly in laminations).
2 ﬁ.“ {0} Clay Limestons or Calcareous Clwystone,
FM FP Breceia fragments overlying basalts: 1 — clayey limestone;
L 2 - eeolitie €l and 3 clmystane,
a SMEARS:
A B c *]
568N Cuartz, Faldspar  + 0- 5%+ 1%
E BAG 5/1 Clay minevals $O-95% 2% I00%  ADS0%
5G4/ VOlcanic glass + 50%  BO-60%
Yz )l I35 Opatue mineals ®OLs 3 2%
e 4 Haavy minerals L - S +
= — ¥ Carbonate unspec.  — + - 20-40%
= '5 3 Calcareous fossils  — forams, -
g & |RP] ¢ Siliceous fossils = 1-2% 510K+
RP|B & L3 Teolites 0 5% 7 -
| RP = H Glauconite 0- 5% 10058 - 5%
g = 3 Lithic fragments +-B% - -
- g 4
§ g 1 BASALT
& =
=] —
5 .
- voio
L A
7 .
cC -4 BASALT
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2 £
§ §_2 B o 3 £.2 B 0
E 558 .2 VISUAL CORE DESCRIPTION o E 5553 2 VISUAL CORE DESCRIPTION ¢
§ E? - -E £s FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT. Zs -§§ g 2 3 FOR IGNEOUS ROCKS LEG | SITE |g| coRe |SECT.
85 £ H é £ 8 §
o 25855 24 slsfslaje] | [a]s] [s m E585 23 s[efajefs] [ [a4 [1
0— =
’— Depth: 395.5 to 396.5 m 'l_“-‘d F Depth: 400.5 to 402.0 m
E &3 ;:u Visual Daseription I1 l-: ‘ " Visual Description
_ . [ — 0-16 cm: baked green to brown clay and sandstone, hard and ind d to sedi - \J L« Aphyric basalt 0-150 cm: fi ined, light to modi alteration, Amygdaloidal with clay,
b?; / higher in core. | A calcite and pyrite fillings, 0 to 3% amygdules 0.5-5.0 mm.
E Gluss] 17-97 cm: very sparsely plagioclase phyric vesicular basalt. Plagioclase phenocrysts < 1%, i 0-10 cm: clastic dike — glauconitic clay matrix with clay fragments up to 1 cm across,
et Chill 1.0-3.0 mm long typically 0.75 x 2 mm. Aphanitic to very fine-grained groundmass with .t 44-137 em: continuous clastic dike. Upper portion of dike is chloritized and heavily altered
-11 . * Zone felty plagioclase laths 1.0 mm and less (acicular), randomly oriented as incipient g dl mT with calcite replacing sediment. Lower portion has clastic breccia retaining its original
erystallization. Alteration occurs largely in vesicles which are largely clay and pyrite filled . - appearance and texture with clay matrix.
1 amygdules. Amygdules 5-10%, 0.5 to 3.0 mm across. Clay minerals and pyrites often L1
concentrically zoned in vesicles, Grain size progressively coarsens from glassy chill zone at X Shipboard Data
i g f top to fine-grained basalt at base of this section. S Bulk Analysis: 19 cm Magnetic Data: 5em
17-26 cm: glassy chill zone grading from baked clay microconglomerate to 1 cm of glass 8i0,y 50.88 Intensity {emu/ce) 793.1
7 (partially devitrified) to aphanitic to fine-grained basalt. Glass is filled with 1 mm acicular R AlgDg 12.07 Inclination before
. @ + plagiociase lathes. A Fe,0, 1.57 demag. 10.1
T F 10.37 Stable Inclination 136
i Thin Section Description — 4-21 em ','/ MgO 6,12
Groundmass: plagiociase 35%, 0.5-2.0 mm, Angc, carlshad twin; clinopyroxene 26%, 0.1-1.0 mm, . Ca0 9.40 Physical Properties 6em
50— 4 . clear, little color; magnetite 15%, 0.05-1.0 mm, granules and laths; other = grundage 25%, 50— - NayQ 3.16 Porosity (%) 10,57
’ mixture of clay and eryptocrystalline material, 2 K,‘,O 0.72 ‘Wet Bulk Density 2.84
— clays in g =1 o I Ti0g 389 Grain Density 3.05
g ) P,0 0.43
- Thin Section Description — 4-81 em = L Mn0 0.21
* Phenocrysts: plagioclase 1%, 1-2.6 mm crystal, - Lol =it
s Groundmass: plagioclase 30%, .05-1.0 mm, lathes; clinopyroxene 16%, .06-1.0 mm, granules and 7 ] H20+ —
lathes; magnetite 20%, .05-1,0 mm, plates and skeletal crystals; other = grundage 33%, mixture of ol o Hay0™ —
smectite, chlorite(?) and clay minerals and cryptocrystalline material, ‘ COy -
Vesicles: 7%, 0.5-4.0 mm, clay filling, round, ., Cr 122,00
* Texture: intersertal. )'/ Ni 73.00
clays in and vesicles, Sr 359.00
4 Zr 275.00
Shipboard Data
Bulk Analysis: 77em pebbies in conglomarate £
* 2 5i0, 48.28 i it vein 2
___5? A0, 12.64 ehlaritized sedimant? i —
2 ) Feq0O3 1.62 B I B ] ke
5 %I FeO 10.72 -
100— E g 5 MgO 5.05 .
= [=1e] 8.81 v .
™ Nazo 292 plagiociasa phanocryst H ‘
K40 0.94 &
i Ti%“? 4.17 {f Pyrite clot
] Py0g 0.52 +.| inclastic dike
MnO 0.24 T
o Lol — -
H20+ aas g - ~—
o Ha0O™ —_— -.| Relatively unaltersd
Oa __ | A conglomarste zone
] 7| indike — clay pebbles
- Cr 124.00 *'| ww0Sem
Ni 77.00 -
T Sr 396,00 S gl
A Zr 296.00
150 — o -
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VISUAL CORE DESCRIPTION
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Depth: 402,0 to 4035 m

Visual Description

0-150 em: basalt identical to that in Core 44, Section 1. Basalt aphyric, dark gray, fine-
grained, fresh or lightly altered. About 0.6% dark spot (like crystals of pyroxene), often

with pyrite, probably filled vesicles.

Shipboard Data

Bulk Analysis: 63 cm Magnetic Data:
5ily 52.04 Intensity {emu/cc)
Aly0q 1277 Inclination before
FeqgOg 157 demag,

FeQ 10.39 Stable Inclination
MaQ 473

Cal 8.8 tllyllul Properties:
Na20 3am Vp (kmis)

K40 0.95 Porasity (%)

TiDz 3.86 Wet Bulk Density
Py0g 0.46 Grain Density
MnO 0.18

Lo1 —_ Other Data:

H20+ = Therm. cond.
Ha0™ _ {mecalfem-s-* C}
€Oy ==

Cr 113.00

Hi 69.00

Sr 368,00

Zr 283.00

49 cm
2004.7

157
18.0

45 em
5.25
4.66
2.90
2.99

45 cm

447

o3
Piece Number

-

D @ Graphic
Representation
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Orientation
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

SITE

CORE

SECT.

5|8

Aac

ag

|E

Depth: 403.5 to 405.0 m

Visual Description
0-145 cm: identical 1o basalt in Core 44, Section 1.

Basalt aphyric, finegrained, dark gray, fresh or lightly altered, About 0.5% vesicles (1-2 mm

up te 5 mm) with pyrite,

Pieces 34, B, C, D, and 7; have a clastic dikedike that in Core 44, Section 1, but clastic

breccia is fewer. In contact of dike is chlorite(?).

9by ALIS
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VISUAL CORE DESCRIPTION E
FOR IGNEOUS ROCKS LEG| SITE || CORE |SECT.
s|alalale] | |a]a] |a em
o —
Depth: 405.0 to 405.6 m
Visual Description
0-60 cm: identical to that (basalt] in Core 44, Section 2, Basalt aphyric, fine-grained, dark 7
gray, fesh or lightly altered vesicies about 0.5%, filled with dark minerals and rare pyrite. i
Shipboard Data —
Bulk Analysis: 56 cm Magnetic Data: 21em
5102 50.13 Intensity (emu/ec) 1084.1 .
Aly0g 12.84 Inclination before
Fe,0y 1.67 demag. 16.1 -
FeQ 10.88 Stable Inclination 246
MgO 5.07 .
Cal 937 Physical Properties:  48em
Na,0 310 Vp (km/s) 5.38 i
I<.2% 0.60 Porosity (%) 417 il
TiOg 3.95 Wet Bulk Density 296
P50g 0.44 Grain Density 3.04 50—
MnO 0.26
Lol . - -
Hy0* e
Hg - -
co, _—
or 112,00 -
Ni 69.00
Sr 373.00 ot
Zr 280.00
100—
—
150

Pigce Number

Graphic
Represantation

-

Orientation

Shipboard Studies

h J \ \'-l Alteration

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE |SECT.

5|8

a[4[s

OENRE

Depth: 410.0 to 410,17 m

0-11 em: basalt aphyric, fine-grained, dark gray. Vesicles <0.5%, filled with calcite

(size approximately 2 mm).

o9py A LIS
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VISUAL CORE DESCRIPTION £
FOR IGNEOUS ROCKS tec| sime |t

CORE |SECT.

s[afala]s] | [a]s] |1

Depth: 419.5 to 4205 m

Visual Description

0-16 em: drilling breeeia includes sediment pebbles and small pieces of basalt {uphole
contamination),

16-30 cm: drilling fragments inciudes fragments of basalt and mudstone (green with calcite
veins similar to that in Core 43), uphole contamination.

30-100 em: light gray, plagioclase phyric aphanitic basalt.

Plagiociase phenocrysts 10-15%, 1-3 mm (generally sbout 1 mm). Some phenoecrysts of
olivine(?) and pyroxene.

Approximately 1% vesicles lined by dark, clay minerals, carbonate, zeclite, and odd pyrite
or chalcopyrite grains.

Veins and fractures in Pieces 6, 7 and 10 lined by greenish chloritic material and fine,
disseminated pyrite or pyrrhotite.

Thin Section Description — 70 em

Phenocrysts: plagioclase 0.5-2.0 mm, Ans5.' clinopyroxene 0.5-2.0 mm.
Groundmass: plagioclase 2.5 mm, acicular laths; clinopy .02-.1 mm, granules;
magnetite 10%, .01-,1 mm, granules and plates,

Texture: intersertal.

Shipboard Data

Bulk Analysis: 49 em Magnetic Data: 47 em
Si0y 48.61 Intensity {emu/cc) 1209.3
Al,04 13.04 Inclination before

FegOq 1.62 demaq. —49.1
FeQ 10.72 Stable Inclination -51.3
MgO 5.85

Ca0 9.86

NagO 278

Kq0 0.58

Tio, 4.0

Py0g 047

MnO 0.17

Lol —

H20: —

Hy0 -—

€O, —

Cr 53.00

Ni 40.00

Sr 424,00

Zr 290.00

9¥ ALIS
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SITE 446 HOLE A CORE_1 CORED |NTERVAL: 372.0-31.6m
FOSSIL SITE 446 HOLE
5 : CHARACTER “ > FOSS‘:L CORE 2 CORED INTERVAL 381.5-391.0m
z <
Se el 1, 8| 2| orapHic |iz=s 5 |y |cuaracter .
1z |52[2(8 £| £ | ooy S LITHOLOGIC DESCRIPTION 2 |Zuw 5| ¢ 2
22 lon|2|Z|w b I 4o = [EZ|n|w O| = | GRAPHIC 5
|28 E|Z|8 a e 1z lap|E|2 =| = | utHOLO GY O LITHOLOGIC DESCRIPTION
= |= |0|%|a Zo|SE “3lo z = 5%
w|Z e Sl = =" 9N 22|38 w = g
- |= (2 g = =
S
i BAG 4/1
5 Dominant Lithologies: ]
ok CM 05 ::;g::‘w Chalk: nterbecdest dark areenish gray ] SG 4/l Dominant Lithology:
§ v 25Y N4 ), urayish gresn [5G 5/2), and dark gray, 0.5+ [A) Alterad Volcanic AshiClayey Altersd-Volcanic
with colar bands 3.7 em. | N4 Ash: dark greenish gray [5G 4711 faintly Laminated,
| g [Fmicm M 1 - o dark geay (N4) masive; inransely fractured et
E 5 L 18} Altered Voleanic Ash: disk gray [25YN 5/1) 1o § N beseziatad by deilling,
= | E 5G 512 blulsh gray {58 6/1) Altered Violcanic Ash |n fining o m:
E s 257 N& upward sequence. - = Minor Lithologies:
2 - ) (8] Zeolitic Clay: lght I i
B “la s SMEARS: E o on basalt, or fillings in m ::::u'n‘.. Ao
8 =1 . A B - {€) Clayey Limestone/Chalk: grasnish
il == g8 R =] Quartz, Feldipar - 3% oo g ] Ay A i gy e Grayish
L |2 - ] = . 25 N u\::l\fm,mu. 20.25% S10% 3 1 sasaLT
; 1 2 5] Fr qu 04 % 75.88% 1 - Remarky: No evidunce fas baking in sediments overlying
o 3 Opaque mineeals 1% 1 2% o
g - Carbonate unipecified AD-T0% 3= g 2 ]
]l 568 81 Nannafousils 1520% - = 2 SMEARS:
: ] Siticeoun fossity 210% 1 B% [ = A B c
5 ] Glausonite Py o) £ e Guantz, Fridspss ™ 310% %
] Zoolite 1 5% 0 5% 7| masaLt % . Clay minerals 220%  4050%  20-30%
- 1 Volcanic ghas 6797% =
5 3 ] a BASALT Haavy minerats v 2% 1% 1. %
: ; Foagve | | e
= [ mAsaLT | = + .
RP| CP| CP lec] 3 o | ssEs E Manganese P b
] 3 4 Calcarnous foriis .
T Carbonate urspecitied | Mannos ¢ ge sea
-1 voi Zeclites .
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Depth: 381,56 to 383.0m

Visual Description
(-8 cm: altered ash (sediment).
B80-150 cm: gray, aphyric, fine-grained vesicular basalt,

Vesicles: 5-10% <1 mm, 210% 1 mm-10 mm, lined by pyrite, calcite and zeolites.

Some larger vesicles are pipe vesicles.

Piece 1, BO-B7 cm: shows glassy margin and chill zone {about 1 cm thick).

Piece 5, 111-119 cm: partially covered by carbonate-clay vein material; also on one side of
Piece 7 (122-127 em). Vesicle-poor zone at top of piece. May be slightly finer grained.

Shipboard Data
Magnetic Data:
Intensity {emu/cc)
Inclination before
demag.
Stable Inclination

Physical Properties:
Vip (km/s)

Porosity (%)

Wet Bulk Density
Grain Density

145 em
348.7

-35.6
-25.7

145 cm
448
13.40
2.70
296

(2

o)
@
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H
VISUAL CORE DESCRIPTION Y
FOR IGNEOUS ROCKS ec | sme |E

l

|2

5[e [a]a]6[a

Depth: 383.0 10 3845 m

Visual Description

0-118 cm: gray, aphyric, fine-grained vesicular basalt, similar to last section,

Vesicles: 516% <1 mm, 2-16% 1 mm-5 mm, lined by carbonate, pyrite, zeolites, and
occasionally a whitish green clay (smectite),

White, fine laths of plagioclase are visible in hand i and under bi |

a platy brown mineral,

Piece 5, 111-116 cm: chill zone and glassy margin.

116-150 em: aphenitic, gray, basalt. Many glassy zones and sediment infilled fractures
{suggests sub-sediment pillows). Vesicles <1% <1 mm.

Pyrite and carbonate lining.

Odd plagioclase phenocryst,

Some carbonate veins,

Chill margin
Chill margin

Chill margin

Chill margin

Chill margin

Chill margin

9%y ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

mrox

CORE |SECT.

s|alafa|6la] | |2 [3

Depth: 384.5 1o 384,95 m

Visual Description
0-21 em: very fresh highly vesicular gray basalt, aphyric, approximately 25% vesicles.
A little caleite in some vesicles.

23-78 em: two lumps of hard ind d baked sedi Green, gl
30-36 cm: glassy chill zone with baked ash on eontact and filling veins , criss-crossing
chill margin.

36-45 cm: aphyric vesicular basalt 10% fine approximately .1 to .5 mm vesicles in
upper half, partially tilled with calcite, 3-4 vugs up to 5 mm in lower half have
calcite crystals in cavities,

May be pillows but baked sediment suggests intrusion under sediment cover,

Shipboard Data
Magnetic Data: 41 em
Intensity (emu/cch 52343
Inclination before

demag. ~24.1
Stable Inclination —25.2
Physical Properties: 41 cm
Vp tkm/s) 4.44
Porosity (%) 15.76
Wet Bulk Density 2.70

Grain Density 3m
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SITE 446 HOLE A CORE_ 3 CORED INTERVAL: 391.0-400.5 m
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T i :g g s 5 E LITHOLO GY ) LITHOLOGIC DESCRIPTION
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Z iz 18215 % =
o @ g - =
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- andt 58 471
BAG 411
RN Dorminant Lithologier:
B ) 25V M3 [A) Mudstone and Clayatans, dark gresnish gray, dark
8 man drav, 10 dark bluish gray and groanish blus; mild
AP i tinturbation, fainily laminated with iregularly sasced
L N 1 mm laminas in Sections 1 and 2, In Section 3 broader
§ eolor bands: higher
i z eontent; glauconitic. No evidence of haking above basals.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

EEETTeA TR T

Depth: 394.0 to 3944 m

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

s|8lafaf6

mroxT

Special Storage

P |mMrox
Shipboard Studies

5
CORE |SECT. 2
L E o §

0

Depth: 392.6 1o 394.0m

Orientation

Special Storage

Piece Number
Shipboard Studies

Graphie

Representation

Orientation
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| Alteration

L 5 1
Sediment
|
|
n
( d“ = Hl’;‘uph'
L] R!Dﬁ@‘l‘mﬂioﬂ
-

e L Vis De: Py
Visusl Deseription 1 - sl Duperipelon
n Fine- 1o medium-grained aphyric basalt = A Aphyric gray basalt,
5 o 2 by Am les 1%, filled with calcite and clay.
Veside.s 3-10%, from 0.5-7.0 mm approximately 50% of which are filled with clay, i . ME‘:JI:M .n:.—wn: calcite clay.
calcite, pyrrhotite,
No phenocrysts. A few veins filled with clay/chlorite and pyrrhotite or pyrite. — Shipboard Data
Shipboard Data Magnetic Data: 50 cm S ;-.gk Andhyslx: :3 o mm.‘h - Wom
. 2 1.91 Intensity (emu/ec)  81.8
Intensity (emu/ce) 744.9 : Al 12.64 :
Inclination before < 203 Ind:mnon before
fonbg. 18 bl 1€ Fd 1085 Stable Inclinati 158
i g - = . e Inclination
1 * Stable Inclination 5.2 MgO 5.07
n Physical Properties:  50cm = 5‘00 8.98 Physical Properties: 34 cm
Pt ag 2.84 Vp (km/s) 549
2 Vp (km/s) 4.84 t
] ' - K,0 0.93 Parosity (%) 3.73
Porasity (%) 13.56 e )
P ) 3.74 Wet Bulk Density 297
so—3A[* - ’ ™ Wit Bk Dgmicy b 50— P,0g 045 Grain Density 3.05
. Grain Density 3. MnO 0.19
-1 Pyrite 1 LOI —
o) || o' =
- T H0™ -
.- . 2
w £ B ! c0, =
§ - Cr 116.00
o] - Ni 72.00
Y =A% S 359.00
i & Zr 21.00
s|*) ’

I AL
(-]
)
A
I L

9py ALIS
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Visual Description

Aphyric gray amygdaloidal basalt, 0-12% amygdules with clay, calcite and pyrite fillings

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

LEG SITE

CORE

sls |4/4]6

Al | [a

Depth: 400.5 to 402.0 m

0.5-8.0 mm across; 12% at top of section, none at bottom.
35-95 em: 3-5 mm thick vein filled with clay, carbonate, pyrite, and quartz, Some
zeolites may also be present.

Shipboard Data

Bulk Analysis: 39 cm
Si0, 51.89
Al,04 1271
Fey0q 1.64
FeO 10.81
MgO 4.96
ca0 2.09
Naj0 2.90
K50 0.90
Tiog 3.89
Py0g 0.44
MnO 0,17
Lol —
Hyo* -
Hy0™ —_—
€Oy —
Cr 105.00
Ni 67.00
S 366.00
Zr 275.00

Pyrite
bish
in vein

139 em
51.93
12.72
1.62
10.70
5.10
9.18

Magnetic Data:

Intensity [emu/ec)

Inclination before
demag.

Stable Inclination

tlmicd Properties:
Vp (km/s)

Porosity (%)

Wat Bulk Density
Grain Density

Other Data:
Therm. cond.
{mcalfem-s* C)

32cm

71
16.5

32cm
5.26
5.26
2.90
am

4.16

100—

t . [ : l Graphic
: . Representation
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Pyrits
on side

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description
Aphyric gray massive basalt.

LEG SITE CORE

SECT.

s|afala]s[a] | [a

Depth: 402.0 to 403.4 m

Clay filled amygdules 0-3%, fine-grained. Same as last section,
Pyrite vein fragment adhering to Piece 5B. Fresh,

Shipboard Data

Magnetic Data: 44 em
Intensity (emu/ec) 399.2
Inclination before

demag. 5.4
Stable Inclination 231

Physical Properties: 44 em

Vp (km/s) 5.89
Parasity (%) 2.76
Wet Bulk Density 282
Grain Density 2.88

9p¥ ALIS
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FOR IGNEOUS ROCKS LEG | SITE

H
VISUAL CORE DESCRIPTION 2
E
A

CORE | SECT.
]

5[8]a[4]e [a [3

Depth: 403.5 to 404.2 m

Visual Description
Aphyric gray basalt, 1-2% clay-filled vesicles, fresh, fine-grained, with a few clay and carbonate
filled veins.

Shipboard Data

Magnetic Data: 43 em
Intensity (emu/ec) 1157.0
Inclination before

demag, 14.2
Stable Inclination 17.6
Physical Properties: 43 em
Vip (km/s) 655
Porosity (%) 2.36
Wet Bulk Density 3.02
Grain Density 3.05
Other Data: 43 em
Therm. cond.

[mcal fem-s-" C) 421

TN
1 [
__15[Z+
50——2;-‘*
!
-JBU*
i)
_S“Q*
100‘t|EBLhi*
e G/
L
4 L
N

Shipboard Studies
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VISUAL CORE DESCRIPTION L
E

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

s(alala|slal | |s

[4

Depth: 4055 to 407.0m

Visual Description

0-142 cm: basalt identical to that in Core 4, Section 3,

Basalt aphyric, fine-grained, dark gray, lightly vesicular.
Vesicles < 1%, filled with clay and aggregates of dark minerals,

16 cm
§50.7

Shipboard Data Magnetic Data:
Intensity (emu/cc)
Inclination before
demag. 2.0
21.2

Stable Inclination
P_hy:hd Properties: 16 em
Vp (km/s) 5.74
Porosity (%) 273
‘Wet Bulk Density 299
Grain Density 3.08
Other Data: 16 em
Therm. cond.

{racalfem-s° C) 423

9pr LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE

CORE

SECT.

s5[sa]s]6

al | [s

Depth: 407.0 to 408.4 m

0-150 em: basalt identical to that in Core 5, Section 1, but coarser grained,
Aphyric, dark gray, vesicles, < 1%, filled with calcite and aggregate of dark minerals,
Between Pieces 9C and 90 a chlorite vein oceurs with pyrite.

Shipboard Data

Bulk Analysis: 26 em
SiOz 50.74
Aly0q 13.00
F9203 1.64
FeD 10.84
MgO i
Ca0 9.48
Nazc am
Ko0 0.63
Ti0g 3.78
9205 0.50
MnO 0.22
Lol —_—
Hp0" —
H20 —
0, =
Cr 114,00
Ni 65.00
Sr 375.00
Zr 269.00

Magnetic Data:

Intensity (emu/cc)

Inclination before
demag.

Stable Inclination

Physical Properties:
Vip (km/s)
Porosity (%)

Wet Bulk Density
Grain Dansity

Other Data:
Therm. cond.
{meal/em-s-*C)

24 em
§90.1

-2.1
17.6

24 cm
5,59

3.03
3.0

24 cm

4.24

Piece Number
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

0-40 cm: basalt identical to that in Core 5, Section 2 (coarser grained than in Core 5,

Section 1).

LEG

SITE

CORE

SECT.

alale

[ Is

DEPTH: 408.4 to 409.0 m

Aphyric, dark gray, vesicles <1% (1 mm and less), filled with caleite and dark minerals(?).

9%F LIS
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LITHOLOGIC DESCRIPTION
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BIOSTRAT
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SECTION
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TIME—ROCK
RADS
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9vt ALIS

Basalt/Claytone

s

Section 2— greenish gray [5G 5/1), Calcarsous
Cluystons on baalt,

Section 3 — laminated Claystane, dack greenith gray
BASALT I5G 4/1), greenish gray (5G 8/1), and greenish gray
[5G 51)

Sand <% Feidipar L3
= Sh <% Heavy minerals 1%
,,:_-:—-f-‘"‘ﬂ Cay  98%  Clay minerals 0%
Carbonate unspecified 5%

SMEARS:

BASA 3-25 (Claystones)
LY Feidipar 5%, Clay minerals T6%, Zeolites 20%

3-25 {Claystonet)
Feldspar 15%, Clay minerals 75-B0%, Zeolites 510%

MM

325 (Claystone)
Feldsoer 20%, Clay minerals BO%

bosaadoypaldpnalapgatiteg J_lLl?J-IIl

(Note: all have rare heavy minerals),
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VISUAL CORE DESCRIPTION 0
FOR IGNEOUS ROCKS ea | sime [

CORE |SECT.

s|sle]afs]a] [ [s] |1

Depth: 410.0t0 4114 m
Visual Description
0-142 cm: basalt, aphyric fine-grained, dark gray. Vesicles < 1%, <2 mm filled with calcite
and chlorita(?).
0-20 cm: basalt coarser grained,similar to Core 5, Section 3.

Shipboard Data
Magnatic Data: 10 cm
Intensity lemu/cc) 474.4
Inclination before
demag. ~17.8
Stable Inclination 38

Physical Properties: 10em

Vip (km/s) 5.84
Porosity (%) 4.38
Wet Bulk Density 3.00
Grain Density 3.09
Other Data: 10cm
Therm. cond.

{meal fem-s- C} 4.23
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VISUAL CORE DESCRIPTION i
FOR IGNEOUS ROCKS ea | sie [E

CORE |SECT.

[s[ea]als|a] [ Ts

Depth: 411.4 10 413.0m

Visual Description

0-78 cm: basalt identical to that described at the base of Core 6, Section 1. Basalt
@aphyric, fine-grained, dark gray, vesicular. Vesicles < 1%, <2 mm, filled with
caleite and chlorite.

78-150 em: next lava flow.

78-80 cm: chill zone of basalt. Basalt close to sphanitic, dark gray, vesicular,
Vesicles about 1%, <2 mm, filled with calcite, chlorite and pyrite.

In Pieces 1C, 3B, 4A, 4B, 5B, 9 are veins with calcite, chlprite and pyrite.

Shipboard Data
Bulk Analysis: 34 em Magnetic Data: 3Bem 118 em
5i04 52.55 Intensity (emu/cc) 2704 20173
AlgDq 12.98 Inelination before
Feqg0q 1.62 demag, 10.6 -62
FeO 10.68 Stable Inclination 16.0 1.7
MaO 4.83
Ca0 8.94 Physical Properties: 119 cm 38cm
NagQ 2.94 Vip (km/s) —_ 5.58
K,0 1.03 Porosity (%) 13.23 3.36
Ti%z 3.97 Wet Bulk Density 2.87 3.02
ons 0.46 Grain Density 315 3.08
MnO 017
Lot - Other Data: 3em

o' — Therm. cond.
Hy0™ — {mecal/em-s* C) 448
€Oy —
Cr 115.00
i 69.00
Sr 357.00
Zr 277.00

9%k ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG
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CORE

SECT.
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Depth: 413.0 to 414.4 m

Visusl Description

0-15 cm: basalt identical to that described at the base of Core 6, Section 2. Basalt
aphyric, fine-grained, dark gray. Vesicles 1%, <2 mm, filled with calcite and

chlorite.
15-25 em: sedimentary rock.

27-142 cm: next lava flow, Basalt phyric, fine-grained, {27-40 cm to aphanitic),
dark gray, vesicular. Phenocrysts of plagioclase 5%, 2.5 mm.

17-54 em: vesicles 3-8%, <3 mm (one up to 5 mm),

54-142 cm: vesicles 1%, <2 mm. Vesicles filled with calcite and chlorite, and pyrite.
Calcite vein [Pieces 78, 70, 8A thru 8G) with chlorite and pyrite,

Shipboard Data

Magnetic Data:
Intensity (emulcc)
Inclination before

demag.

Stable Inclination

Physical Properties

Vo (km/s)

Porosity (%)

Wet Bulk Density
Grain Density

Othar Data:
Therm, cond,

{mealfem-s-*C)

108 em
154.7

~44.3
—43.1

109 em
4.88
16.96
2.64
297

T1em

3.23

115 em

3.70

a
3
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VISUAL CORE DESCRIPTION
FOR IGNEQUS ROCKS

Visual Description

LEG

SITE

CORE
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[ le

Depth: 414.4 10 415.0 m

0-47 cm: basalt identical to that described for Core 6, Section 3. Basalt phyric, fine-grained,
darkmray, vesicular, Plagioclase phenocrysts 5%, 2 mm. Vesicles < 1%, filled with chlorite,

9t ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

> |mrox

[2[ [

5[s

alafe

Depth: 4195 t0 421.0m

Visual Description

Gray, fine-grained plagiaclase, olivine(?), phyric massive basalt. Odd olivine(?), phenocryst
(approxi v 1 mm], 3% plagioclase phenocrysts (2-4 mm) Odd pyroxene phenocryst
(dark, acicular, 1-2 mm), Vesicles 3% (0.5-1 mm) lined or filled by dark clay material,
carbonate and zeolites.

Piece 7A (128-136 cm): increase in number of vesicles to 5% (0.5-2 mm]. Chloritic vein
and fractures lined with pyrite throughout,

Piece 1 and Piece 3: similar to end of last cora,

Shipboard Data
Bulk Analysis: A8 em
5i04 52,18
AlyOg 12,16
Fezoa 1.62
FeO 10.72
MgO 6.01
Ca0 B.15
Nay0 277
K90 0.96
1’:02 3,65
P50g 0.38
MnO 0.14
Lol —_—
Hy0" --
Hy0™ -—
€O, -
Cr 46.00
Ni 34.00
S 377.00
Zr 258.00

Piece Number
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Representation
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VISUAL CORE DESCRIPTION £
FOR IGNEOUS ROCKS Lea | sime [E| core

slalslal [ [7] ]2

ss

Depth: 421.0 0 4224 m

Visual Deseription

Gray, fi d, massive plagioclase phyric basalt. Plagioclase phenocrysts 5% (2-4 mm),
Vasicles 2-6% usually filled by dark clay, zeolites and carbonates (generally 0.6-2 mm).,
Some clayey alteration zones around soma larger vesicles.

Veins and fractures lined by clay/chloritic material and
55-76 cm: more large vesicles (6% up to 4 mm sctoss).
Similar to previous section,

pyrite or chalcopyrite(?).

Shipboard Data

Magnetic Data: 24 em
Intensity (emu/cc) 4475
Inclination before

demag, -43.7
Stable Inclination -38.2
Physical Properties: 23 em
Vo (km/s) 463
Porosity (%) 13,92
Wet Bulk Density 2,74
Grain Density 3.02
Other Data: 23cm
Therm, cond,

{meal fem-s-* C) 4,128

9FF HLIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Gray, fine-grained, massive, plagi

LEG | SITE

CORE

SECT.

s|slalale

H
o
L
E
A

BE

Depth: 4224 10 4239 m

Vesicles 2-6% (0.5-2 mm), lined by dark clay, carbonate and zeolites.
Chleritic/elayey lining to fracture surface on Piece 2 (140-150 em),
Similar to previous section.

Shipboard Data
Bulk Analysis:
5i0y

Alz05

FegOg

Fel

MgO

CaQ

Nay0

K50

TiDy

Pa0g

MnO
Lol
H20_
Ho0
€Oy
Cr

Ni

Sr

Zr

4

97 em
52.08
12.58
1.54
107
5.32
8.98
2.86
Q.80
3.80
045
0.8
54.00
41.00
398.00
270.00

Magnetic Data:

Intensity {emu/ce)

Inclination before
demag.

Stable Inclination

Physical Properties:
Vip (kmis)

Porosity (%)

Wet Bulk Density
Grain Density

Other Data:
Therm, cond,
{meal fem-5= C)

38cm
6726

—38.5
~45.3

38 cm
4.72
1548
2.80
313

3.81

phyric basalt. Plagioclase phenocrysts 5% (2-4 mm).
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG| SITE CORE [SECT,

s[aa[sa]6[a] | [7] [4

Depth: 4239 10 4253 m

Visual Deseription

Gray, fine-grained, massive, plagioclase phyric basalt. Plagioclase phenocrysts 5% (2-4 mm).
Vesicles 2-6% (0.5-2 mm) lined by dark clay, carbonate and zeolites. Whitish green clay
lining to fracture surfaces, some chalcopyrite,

66-80 cm: Pieces BA and 6B thicker vein {3 mm across) filled by zeolite(?).

Large cluster of ehalcopyrite on Fiece 1A (5-6 em),

Similar to previous section.

Shipboard Data Magnetic Data: 138 em
Intensity {emu/cc) 8338
Inclination before

demag, —48.8

Stable Inclination —48.1

Physical Properties: 75 cm 138 em
Vp (km/s) _— 4,69
Porosity (%) 8.7
Wet Bulk Density 2,83 -_
Grain Density am —=
Other Data 138 cm
Therm, cond,

{mcal fem-s-* C) 3.95

9+ ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

P |mMrox

5|s 4|4|s

| |71 j®

Depth: 426.3 to 426.6 m

Visual Description

Gray, fine-grained, massive, pl lase phyric basalt, Plag
Vesicles 2% (0.5-1 mm), lined by dark clay, carbonate.

Greenish chloritic lining to fracture in Piece 1, Olive greenish fracture lining with pyrite
on Pieces 3A and 3B,

Simlar to previous section.

phenocrysts 5% (24 mm).
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

[ Il In

5|8 [a[a]6]A

Depth: 429.0 to 4305 m

Visual Description

Gray, massive, fine-grained, plagioclase phyric basalt. Plsgiociase phenocrysts 5% (2-4 mm],
Vesicles lined by dark brown clay and carbonate. Vesicles 1-5% (0.5-2 mm),

Fractures lined by whitish green clay.

Occasional larger py around pl

Similar to previous core,

Pieces 1, 2, 3, and 5 are finer grained but may be due to uphole contamination (from top

lase laths observed under binocular microscope.

of unit).

Shipboard Data

Bulk Analysis: 66 ocm Magnetic Data: 75 em
5i0y 52.56 Intensity lemu/ec) 820.5
AlyOq 12.67 Inclination before

FegOy 1.53 demag, —40.9
FeQ 10.07 Stable Inclination —44.5
MgO 5.38

Ca0 874 Physical Properties: 74 em
Naz0 kel Vp (km/s) 442
K20 0.7 Porosity (%) 13.02
TiDz 355 Wet Bulk Density 2.74
Po0g 0.44 Grain Density 3.00
MnO 0.15

Lol 3 —

HZO_ —

Hzﬂ -

CO'Z -

Cr 81.00

NI 46.00

Sr 388,00

Zr 258.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE [SECT.

ls[8s]4]®

Al | [e] |2

Depth: 430.6 10 4320 m

Visua Description
Gray, massive, fine- to medium-grained plagioclase phyric basalt,

Wesicles lined by dark brown clay and carbonate (in upper part of section).

Vesicles 2-6% (0.5-3 mm). Plagioclase phenocrysts 5% (2-4 mmy).
Olive greenish clay lining to fracture surfaces on Pieces 7D and 9.

in Pieges 7C and BA square section of dark clay aggregates = replacement of early phenccryst(?)

or plagioclase|?).
Odd grain of pyrite on some dark fracture surfaces (through section),

Shipboard Data
Magnetic Data:
Intensity {emu/ec)
Inclination before
demag.
Stable Inclination

Physical Properties:
Vp (km/s)

Parosity (%)

Wet Bulk Density
Grain Density

72 cm
466.2

—48.8
—45.1

72em
4.95
8.75
2.82
298

oty LIS
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SITE 46 HOLE A CORE 9  CORED | 438.5448.0 m
FOSSIL

% |_ | cHaracter 2
Q- |2 | er
2r |ew ] APHIC ,
= 55§§ | £ | imHooey LITHOLOGIC DESCRIPTION
-
IeNsz|E] | |5 T
ol kg 2 A

ER e

Upper Lower Eocene
T. orthostylus Zone (N}

B ——|

BASALT

Liid

Ly bl ild

Calcarsous Mudstone, greenish gray (586 6/1)
calesrsous mudstone with Altored Volcanic Adh
Idark gray colored]; laminated, with microfmulte
18:22 em irtarval i the same Calcarsoas Musdstone

baked by basalt intnusian.
SMEARS:

ez, Faldupar
Clay minerals
Wolcanic glass
Opaque minerals,
Heavy minaraly
Micronodules
Carbonate unspecified
linctuding nannofossils]
Silicecus fomily
Glauconite

110

BETE%

1%

- 3%

W25

2 7

%
1%

+ with forams.

»n

vy LIS



Ly

£ £
5 5 2 & H s § 3 & H
¥ Xgk g2 VISUAL CORE DESCRIPTION 2 E EBE: 8 VISUAL CORE DESCRIPTION D
- 2 § ] g 2 2 FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT. Z =8 g E % = FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
8 §2 88 3 § 8522 53
m 2 5855 28 slafs[4]efa] | ]9 |1 o £ 52555 24 s[efafafefa] [ [o] |2
0 — 0 -
[_‘ 1= . Depth: 440.0 t0 4415 m
.. Depth: 438.5 to 440.0 m 14 »
S Visual Description
-~ Visual Description - ¥ 0-150 em: sparsely plagioclase phyric basalt, vesicles 1-10%.
E 0-24 cm: gray to green mudstones. Very indurated near basalt with color change 1o '/ 0-70 em: amygduloidal with caleite and clay fillings 0.5-<1 mm.
i E white and brick red in last 6-7 em, g 70-150 cm: vesicular 0,1-2.0 mm
E 25-40 cm: assorted fragments of glassy aphanitic basalt snd baked sediment. Sediment 4 Phenocrysts 3.0 x 2.0 mm to 1 x & mm, < 1%, but slightly more abundant than
— is white to green and is baked onto the glassy basalt. f in Section 1.
41-150 cm: very sparsely plagioclase phyric gray massive basalt, Grades down section L1 Ranges from fine-grained to fine to medium at end of section.
- 3 from aphanitic to finegrained basalt, About 3%, 0.5-3.0 mm calcite and clay filled .,
(5& / amyagdules. Plagioclase phenocrysts < 1%, approximately 1 x 2 mm. Shipboard Data
= B ~n ) ] Bulk Analysis: 120 em Magnetic Data: 54 cm
1 @ oo Shipboard Data 510y §2.23 Intensity (emufce]  352.8
@ L1 :I::m Bulk Analysis: 79 em Magnetic Data: 82 cm 5 AlyOq 12.47 fnlifation before
- Si0g 51.93 Intensity {emu/ec) 619.8 /] Fey0q 1.54 demag. -60.9
= N203 11.78 Inclination bafore ol Fel 10,16 Stable Inclination —49.2
i P FeyOg 1.56 demag. —53.8 MgO 5.32
| A FeD 10.30 Stable Inclination -53.2 “ Ca0 B8.26 Physical Properties: 54 cm
ol MO 5.08 -1 Na,0 3.08 Vo (kmish 438
3al u Cs0 9.32 Physical Properties: 82 cm e K40 1.04
. ‘ L] Nay0 2.83 Vp (km/s) 4,64 Tio, 4.03
i ¥ Ky0 101 o P,0g 053
- Ti0y 3.60 MnO 0.20
d P20g 0.5 | Lol —
- +
A MnO 0.23 ": H20_ _
1= Lo S 1o —
<1 Hy0" — = €Oy —
daall +5 . Ha0 = : cr 40.00
2 cO, - > e Ni 38.00
- Vesicul
_ f dl cr 39.00 d Kl 405.00
2 Ml Ni 33.00 ! zr 305.00
=] A -1 Sr 390.00
3 zr 286.00 :
|~
=
] .| Vesicutarity
i 7 wapers ol f
54 ‘
L T o vesicles
= [}

9FF ALIS
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8
H 3 -] H
3 55% -2 VISUAL CORE DESCRIPTION 0
z LEE E i £ 3 FOR IGNEOUS ROCKS LEG | sITE |g| core |secT.
85 £ & 5 %
- 8E5 4 SERREA BT
1 * | Pyrie Depth: 441.5 1o 443.0m
. wain
n .| onside
12 Visual Description
A 0-150 cm: very sparsely plagioclase phyric basalt. Plagioclase 1.6 x .6 to approxi ly
0 o 2 x 3mm < 1%, fine- 1o medium-grained.
- Chloritic or clay alteration of groundmass visible. Few alterationveins present with dark
o green clay ar chlorite filling.
43al| © J
i f Shipboard Data
— ! Bulk Analysis: 97 em Magnetic Data: 51cm
r . Si0g 48.02 Intensity (emu/ee) 446.1
138llg & AlsOg 12.24 Inclination before
& Fey04 1.73 demag. 56.7
. o " FeO 11.40 Stable Inclination 536
| N ¥ MgO 5.76
sc|| ¢ 1 a0 9.37 Physical Properties:  51.cm
50— 0 1 ! Na,O 2.69 Vip (kmis) 464
TMS|. Ko0 0.63
* Ti 2 4.04
’ . Polg 0.53
- MnO 0.21
2 Lo . -
. HyO _
HaO _—
3 €02 oy
Cr 40.00
o Ni 39.00
. Sr 409.00
1 Zr 281.00

9by ALIS
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SITE 446  HOLE A CORE 10 CORED INTERVAL: 448.0-457.5 m
’_| FOSSIL _| L,
e r [ CHARACTER z sl=d
o, ] Zlo| =
== 122wl 9| & | GRAPHIC logizSie | LITHOLOGIC DESCRIPTION
z |n3|2|8 5| 5 | utHotoey Sl
w5393z |, gl 2 2955
=7 |2V x|Z|a “ BalTE|
= |= |ojg|=< i =
= | Z e =
g . 5G40 Dosninant Lithology:
— NG (A} Altared Ash: gray [NS) 1o dark gray (N4) with dusky
E e redd [10R 3/4) tinges; may be fincly laninated, fining
1 . upward 1o massive; or massive with no lamination. In
B 1= Section 5 black (BY 211} massive.lsotated fining upward
B RP) — " sl lsminae in Section 1, claystone lsminae in Section 5;
o Conglomeratic, Sandy or Silty Claystone layers in
Sectiont 3 and 4. Bioturbathen rare.
Menor Lithologies:
NS 1B) Cleywy Zealite (or Zeolitic Clay): gray (NS), octurs &
drilling breccia fragments; in interbed between ash beds,
. = observed in Sectlon 2. With decresss of zeolites,
* bocomes Claystone.
2 NE 1C) Pelagic Claystone: reddish black in bed of raddish
black chert(?] overlying the basalt: or gray inter-laminas
In volcanic ssh.
SMEARS:
A B c
8 . Quarz, Foldspar 1 5% w4k
o ae) Clay minrals 10-30% 45% 5%
Valeanic glass BO-B0% - -
' Opaque minerals 1 % = -
Micronadules - - B10%
3 " o L Heovy minerals T ™ T
o0 Siliceous fosily 0- 2% - -
Glawconita 0 5% - O 1%
§ Blg Lod * Lithic fragments 0+ % - =
Zenlites 1% 55% .
= -
§ ]
.
N5
8 .
B|B
5

9t A.LIS
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Represantation

Graphic

Orientation

Sediment

SLy

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE |[SECT.

(s[8(a]a]6]a] [1]0

Piece Number
Shipboard Studies
Special Storage

Orientation

| Atteration

Depth: 454.0 to 455.2 m

Visual Description

73-122 cm: fresh, highly vesicular aphyric basalt. Caleite crystals and pyrite octahedra
common in vesicles, Vesicles 30-35%, 0.2-3.0 mm. Aphanitic to fine-grained. Glassy
zona at top below sediment,

Shipboard Data

Bulk Analysis: 107 em Magnetic Data: 110 em
Si0gy 46.94 Intensity (emu/cc) 163.8
AlgOq 12.51 Inclination before

Fey0y .31 demag. 23.0
FeQ 8.63 Stable Inclination 235
MgO 6.22

Cal 11.72 Physical Properties: 110 em
NagO 3.70 Vi (km/s) 452
Kzo 1.74 Paorasity (%) 21,78
TiOy 4.27 ‘Wet Bulk Density 2.64
PZDS 1.07 Grain Density 3.09
MnO aaz

Lot _—

H.ZOJ; _

Ha0 o

€O,y ==

Cr 69.00

Ni 45,00

Sr 1088.00

Zr 188.00

)] e

€
g

[T

<
3

B

e

AEED

NE
2

3

=

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

H
(4]
L
E

CORE

SECT.

ls]e

A

[1]

[1

Depth: 457.5 to 458.0 m

Aphyric highly vesicular basalt. Vesilces 30-40%, .1-1.5 mm, fine to medium-grained, frash.

Shipboard Data

Magnetic Data:
Intensity (emu/ec)
Inclination befare
demag.
Stable Inclination

I:h\uica! Properties:
Vo (kmis)

69 cm
354.9

16.2
20.7

69 cm

4.56

9%¥ ALIS
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Graphic

Representation

—— Orientation

Shipboard Studies

mT

—l Alteration

Special Storage

H -
VISUAL CORE DESCRIPTION ¢ £
FOR IGNEOUS ROCKS LEG SITE |g| CORE |SECT. Z
s[s|afa]e [a] [1]1] ]2 o §
0 =
Depth: 459.0 to 4605 m
= 1
Visual Description
Aphyric, highly vesicular basalt, fine- to medium-grained, fresh, Pyrite and calcite visible 12
in vesicles. Vesicles 25-40%, approximately 0.2-3.0 mm.
3
Shipboard Data _
Bulk Analysis: 27 em Magnetic Data: 23cm
5i0y 48.68 Intensity {emu/fcc) 538.0 14
AlyDg 14.24 Inclination before
FegOy 1.28 demag. 1.4 -
FeO 8.47 Stable Inclination 128 5
MgO 4.92 i
Ca0 8.19 Physical Properties: 23 em 28 em 6
Nazo 4.34 Vp (km/fs) 395" 441 -1
2.20
;"6.; 2.84 Porosity (%) - 19.35 3
P,0g 1.47 Wet Buik Density e 259
MnO 0.20 Grain Density _ 297 50—
Lo - A 8
Hy0" — * Vertical direction
Hy0 = -
C02 -
Cr — .
Ni —
Sr 1553.00 -
Zr 220.00

7Y E

I0 TR 7 e

5

Orientation

Shipboard Studies

Special Storage

] Alteration

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

H
o]
L
E

CORE

SECT.

alale

A

[1]1

Depth: 460.5 to 461.0 m

Aphyric, highly vesicular, fresh basalt. Vesicles 30%, 0.2-3.0 mm, Vesicles often have

euhedral calcite and pyrite growing in them,

ovr ALIS



SITE 446 HOLE A CORE 12 CORED INTERVAL: 467.0-478.5 m
FOSSIL s
% | | cHamAcTER u
o.|2 3z s
= = P 2] | [SEAPHIE Bl LITHOLOGIC DESCRIPTION
1z 221216 =| £ | utHotoeY Ou
w5 |59 z z HB Uﬂ
=7 9NZ]1Z 13 IR a2
= |= |0 2|2 e
wlZ o
05
1 . Doeminant Lithology:
3 1) Cayrtons Mudstona: transition from overtying
1.0 basalt tg undertying normal sediment is baked, dark
= beown to biack (7.5YR 4/2 to 10YR 2/1} faidspar-
3 fich Muditane and Clayey Mudytone, with laminae,
BASALT current ripples, cross-beds.
The unbaked Mudstons or Claysions is mainly dark
] greanich gray (5BY 4/1) 1o dark gray (N4}, with
-1 paraliel laminge, cross-bedding, wavy bedding. Contacty
e sharp - especially 3t base of graded ssquence of
: Siltytone to Mudsions, which iz composed of mainly
2 ] volcanic glass, aitared ash, and clay.
E = Minor Lithology:
| (B8] Ashy Mudstons or Sittstone 1o Muddy Ash:
Y B i 1svaan dark. grary (N8/1), composed of volcanic glass,
2 108 201 sitered ash, and clay in Laminated, graded beds.
< AR
3 7 — o e
5 = * Ouartz, Feldipar 24 W
8lr | rel 3 § 2] mn Clay minerals TIETR 20-75% UAhewd wnrl
= Volcanic glas 1 2% 20-88% lnart sherec)
E Opagus minersls M it 3
mE Heavy minerals ™ 1- %
i) Carbonate unspecified
L {including nannofomsil)  7-10% +1%
] 2 o-4% 0 5%
3 CARBON-CARBONATE:
] 3485 (0.1, 0.
- BasaLT L .0, 1)
4 T
= vom

LLy

9¥y LIS
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Shipboard Studies

™

| Alteration

Special Storage

H
VISUAL CORE DESCRIPTION E
FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
s|8[a[a]e[a] [1]2] [1
Depth: 467.0 to 468.4 m

Visual Description
Amygdaloidal aphyric basalt. Vesicles 15%, green clay and calcite filled (0.2-1,6 mm),
Numerous criss-crossing calcite and clay filled veins.
Massive one chunk of fine-grained plagioc! icroporphyritic basalt at top of section.
Shipboard Data
Bulk Analysis: 59 em Magnetic Data: 53 cm 53 cm
SiO: 4543 Intensity (emu/cc) 69.8 -
AlgOq 9.05 Inclination before
Fey0y 1.47 demag. =305 -
FeO a7 Stable Inclination 19.8 1.8
MgO 16.12
Ca0 10.44 Physical Properties: 50 cm
Na,0 1.68 Vp (km/s) 4.48
KD 0.91 Porosity (%) 1427
TIOZ 3.59 Wet Bulk Density 279
Py0g 0.79 Grain Density 3.00
MnO 0.22
Lol —-— Other Data: 50 em 132 cm
H20+ — Therm. cond.
Hy0™ —_ (meal/em-." C) 4.38 3.96
mz —
Cr 1137.00
Ni 293.00
S 480.00
2r 150.00

2
& 3 2
2 %S &
241
m £ 888G
0 —
Tia +
18 +
50—
41¢] ™™
}

1E

L I 1
]
—

.\ | Alteration

N\

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG SITE CORE |SECT.

alafe [a| [1]2] |2

5|8

Depth: 468.4 10 4699 m

Visual Description
0-137 em: basalt, aphyric, dark gray numerous celcite veins filled with chlorite. Thicknesses

1-2 mm (Piece 1C up to 20 mm).

Shipboard Data

Bulk Analysis: 72em Magnetic Data: 69 em 69 em
Si0g 45.08 Intensity (emu/ee) 180.64 —
Al,Oq 7.63 Inclination before

Fey0g 1.58 demag. —8.a —
FeQ 10.46 Stable Inclination 11.5 14.8
MgO 20.56

Ca0 8.34 Physical Properties: 69 cm

N=20 1.07 Vp (km/s) 5.25

K20 077 Porosity (%) 17.61

TiDy 3.20 Wet Bulk Density 273

Po0g 0.65 Grain Density 310

MnO 0.28

Lol —_— Other Data: 69 cm

Ha0" — Therm. cand.

Hy0™ — (meal fem-s-" C} 4.51

o 120500

Ni 496.00

Sr 418.00

Zr 138.00

9rP 4.LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

0-21 em: sedimentary rocks.
21-78 em: hasalt, a_phyn'c aray to dark gray, vesicular,

21-27 cm: chill zone, basalt aphanitic,

27-73 cm: basalt, fine-grained.
21-61 em: basalt vesicular, Vesicles 15-20%, <2 mm.

Shipboard Data
Bulk Analysis:
Si0y
Aoty
FeqOg
FeO
MgO
CaD
NagO
Kzﬂ
Ti0y
F205
MnQO
Lol
Hy0"
Hy0
€O,
Cr

Ni

Sr

Zr

36 em
46.76
11.24
1.30
B.59
B.51
12.59
2.76
1.34
358
0.65
0.16

69 em
45.30
7.83
1.60
10.50
19.72
8.34
1.20
0.67
2.80
0.48
0.26

LEG

SITE

CORE

s[s

4|4|5

[']2

Depth: 4714 w0 4721 m

9vr ALIS
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ITE 446 HOLE A

(2]
o
£
™

13

CORED |

476.5486.0 m

FOS55IL

CHARACTER

UNIT
BIOSTRAT
IONE
FORAMS
NANNOS

TIME—ROCK
RADS

SECTION

GRAPHIC
LITHOLOGY

BN

LITHO

E?ﬂl:

Hi
SAMP

LITHOLOGIC DESCRIPTION

Globorotalia farmosa Zone (P.7)

Upper Lower Eocene

RP| R|B

7. orthostylus Zone (N)

FPlFM| B

o
Il‘_l_l_l.l_

INERINNE NN NN llnl?ll_Ll

BASALT

[F5o k RIS

Ashy Mudstons, Slitrions, Sandrtons to Altersd Ash,
dark greenish gray (BGY 4/1 and 58G 4/1) to dark
ooy [N4] hard undeformed Mudsione to Sandstons,
with a rather high content of volcanic particles

shardy glas).

no baked zons is
I vicinity of overlying basalt intrusion, but some
microtaults may be die 1o this intrusion,
Normal sedimentary structures sppear:
paraliel and irreguiar laminas, microfaults, cros-beds,
silt patches, bioturbation slight at 16 and 110 om,
Core-Catcher s compossd mainly by laminated
Calearsous Siltstons and Altersd Ash,

Mudstors  Ash Siltstons

Clay minerale 35-55% 7% 26%
Waolcanic glass 30-53% % 25%

lincluding
rannotosil 4 5% £ 25%

CARBON-CARBONATE:
384 103,0.1.2)

9¥y ALIS
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Piece Number

-
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Orientation

20
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™™

N
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Chill

next
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.

5[s

iks

H
0
L
E
A

[r]s

Depth: 476510 4778 m

0-120 em: basalt aphyric, fine-grained (to aphanitic|, vesicular {partly), dark.
Vesicles 5%, <1 cm filled with calcite and smectite, partly unfilled.
120-133 em: chill zane at top of next lava flow.

Basalt aphyric, finegrained to aphanitic.
126-133 em: vesicles 5%, unfilled.

Shipboard Data
Bulk Analysis: 109 ¢m
S0, 447
N203 6.59
Fey0y 1.69
FeQ 11.14
MO 221
Ca0 7.09
Nazﬂ 0.94
K,0 0.32
Tio, 2,00
P205 0.33
MnO 0.39
LOI —_—
Hzo‘_ -
HZG _—
[I!z —_—
Cr 1070.00
Ni 627.00
Sr 233.00
Zr 134.00

Magnetic Data:
Intensity (emulce)
Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Other Data:

Therm. cond.
{mcal/em-*C]

107 em
2281

-3.0
48

105 em
4.26

105 em

378

i
;

o

Orientation

Shipboard Studies

\ ] Alteration

AN

Special Storage

Chill zone
ut battom
flow

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

H

0
tec | sie |g| come |secr.
s{sla]a[s [a] [1]3] [2

Depth: 477.8 to 4784 m

0-54 cm: basalt aphyric, fine-grained, dark gray, vesicular, Vesicles 15-20%, <1-2 mm,
filled with calcite and clay. Numerous caleite veins with thicknesses up to 15 mm.

46-54 cm: top of chill zone.

9t 4.LIS
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SITE 446 HOLE A CORE 14 CORED INTERVAL: 486.0-495.5 m
FOSSIL =
S |- |CHARACTER a s
0, |2 o -
e = P g & G'“:_:‘CY 258, LITHOLOGIC DESCRIFTION
J'z wol= g G| w | LITHOLOG 2032
$2[oRzI2]s| | |8] 3 =
= |= |9[f|2 e e
g — 5
B |Fm|AP —r— 1012 em (1) :
3 Two very thin beds of mdiment were recoversd
4 masat 1418 am (2] (A) henaan hatak tavers,
egn 121 (8
o - { (1) Bk Puswsdery Musitane
- (2) Greenish gray 156 5/1, 56 B/1) to blutsh grey
_ = [5G 5/1, 58 5/1], vary haed lminated Mudstone
= -1 with pellet of coarser mudstone enclosed, both
i 5 | glaveonitic.
w s E A} Glauconitic Mudstona,
; H = 1B) Glauconitic Sandy Mudstane
i '
=1 . A
.
] )
] SMEARS:
h 1 28 28
7 Faidizar o som 8%
=] Clay minarals. 5% s 8%
3| 3 Voleanic glass - = -
Opagues 6% 4% 5%
-] Pyrite 0% = =
- Micronodules 5% - -
. Haavy minerals = 0% 5%
Carbonate ungpec,  + - 0% [forams?)®
.| Siiesous fossils - - -
4 Glauconits ™ 5% 15%
B Lithic fragments - 0% 0%
4 3 "altered 1o o1 replaced by glauconite?

9t LIS
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VISUAL CORE DESCRIPTION v E
FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT. =
s[e [a[4]s [a] [1]a] ] v £

Depth: 486.0 to 487.4 m 1A

Visual Description

09 cm: basalt, aphyric, fine-grained, dark gray. e L

9-18 cmi: sedimentary rocks.

18-144 cm: basalt flow, very fine-grained (in distance 20-24 cm glass gray, T 1c
vesicles rare, but up 1o 7 mm, filled with calcite and zeolite, There are zones 1
{2-10 mm) of vesicular basalt. Alteration is light. 2

Shipboard Data

Bulk Analysis: 92 em Magentic Data: 102 em 102 em —13

510y 48.83 Intensity (emu/ec) 414 —

A0, 13.40 Inclination before 44

FepOg 1.57 demag. 50.4 _—

FeQ 10.34 Stable Inclination  -38.7 18.0 T

MgO 1.42 5

Ca0 10.24 Physical Properties: 100 em T

Na,O 2.99 Vp {km/s) 4.06 50—

Kzé 0.62 Porosity (%) 16.86

Tiﬂz 348 Wet Bulk Density mn g

P205 0.35 Grain Density 3.06 8A|

MnO 0.18 -

Lot - Other Data: 100 em

H20+ _— Therm. cand. -

Hy0~ —_ {mcal fem-s-* C) 3.69 6B

€Oy —_— =1
Cr 144.00
Ni 77.00 17
Se 379.00
Zr 198.00 =
Taa)
88
]
100—
10
A
10
— B
10
4c
1
1A
mL
12
160 —

N0

Shipboard Studies

™

A ] Alteration

Special Storage

VISUAL CORE DESCRIFTION
FOR IGNEOUS ROCKS

Visual Description

0-150 cm: basalt identical 1o that described for Core 14, Section 1. Aphyric, very fine-grained,

LEG SITE

CORE

SECT.

5[8]a]a]s

H
(o]
L
E
A

[1]4

Depth: 487.4 to 489.0 m

gray, with rare, but big vesicles (up to 10 mm), filled with calcite, zeolite, and pyrite.

Shipboard Data

Magnetic Data:

Intensity (emu/ce)

Inclination before
demag,

Stable Inclination

Physical Properties:
Vp (km/s)

Parosity (%)

Wet Bulk Density
Grain Density

44 cm
469.4

-9.8
-5.6

44 cm
4.43
1311
2.76
3.023
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description
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Depth: 488.9 to 490.3 m

0-138 em: basalt identical to that described for Core 14, Section 2. Aphyric, finegrained,

gray.

Piece BA has two big vesicles (up to 25 x B mm), filled with calcite, zeolite and pyrite.

Shipboard Data
Bulk Analysis:
50y
Aly03
Fey0q
FeO
MgO
Ca0
NagO
Ky0
Tiog
Py0g
MnQ
Lot
Hy0"
HZO‘
€0z
Cr

Ni

Sr

Zr

64 cm
51.54
12.89
1.52
10.06
7.28
8.77
308
0.29
3.29
0.35
0.16

Magnetic Data:
Intensity (emu/cc)
Inclination befare

demag.

Stable Inclination

Physical Properties:

Vp (kmis)

Porosity {%)

Wet Bulk Density
Grain Density

66 cm
3611

-13.5
-10.5

66 cm
4.35
12.78
2717
3.02

o9¥F ALIS



Shipboard Studies
Special Storage

Piece Number

D)
Graphi
SIC IR <) st

O

Orientation

2 '—l Alteration

-

——

o
=)

]
H 5 §._3 ¢ :
VISUAL CORE DESCRIPTION E E Z H = af. VISUAL CORE DESCRIPTION E
FOR IGNEOUS ROCKS LEG| SITE |g| comre |SECT. 2 ‘EE ? i g o FOR IGNEOUS ROCKS LEG | SITE |g| CORE [SECT.
= O
s[afafefsa] [ [s] T o & 885 24 s[s[¢[s]s[a] [1]5
0 =— —
Depth: 495.5 10 497.0 m A & Depth: 497.0 to 498.5 m
Visual Description 9 ’ Visual Description
Dark gray, aphyric, very fine-grained basalt with fonal {<1%) large (1-6 mm) — o Dark gray, aphyric, very fine-grained basalt. Occasional large filled amygdules
filled by carbonate (calcite). Carbonate, crosscutting, and clay-lined veins are common. (1%, 1-5 mm); also strings of vesicles and amygdules in Piece 6 (60-74 cm).
Fracture surfaces on Pieces 5, 10, 11, 12 and 13 lined by chioritic/clay material, 1B f Cross-cutting clay and carbonate veins.
and pyrite. J pMT - Fractures lined by greenish chloritic/clay material, carbonate and some pyrite.
Piece 1, 0-10 cm: one large olivine phenoeryst (outer surface 5 x 3 mm). o kiR , In Pieces 10 {99-104 cm) and 138 (123-127 cm}: large vesicles (8-15 mm across) occur,
"’ a‘ . lined by whitish green clay and pyrite.
Shipboard Data 7 5 Vesicle in Piece 13B has a sur ding gray clayey alteration zone.
Bulk Analysis: 70 em — d Pieces 5 and 13 heavily veined, Piece 13 very broken up along veins (fractures).
Si0g 50.88 Tl 2A) @ . Similar to previous section.
A303 11 JBl—= -
FeqyOq 1.56 . Shipboard Data Magnetic Data: 16 em
FeO 10.28 —~3 Q- i Intensity (emu/cc) 751.04
MgO 6.95 ; Inclination before
Ca0 8.77 - WaX demag. =101
NayO 2.89 4 O \ Stable Inclination -8.8
Ti0y 3.50 50— |— .
?205 0.32 BA| Physical Properties: 16 em
MnO 017 “sef A | Vn tkm/s) 429
Lot — s, Porosity (%) 14.26
Hy0" e = : Wet Bulk Density 2.80
Hy 0™ S | Grain Density 3.0
€O, — 6
Cr 139,00 =4 Other Data: 16em
Ni 72.00 Therm. cond,
S 358.00 - {meal /em-s-° C) 393
Zr 194.00 7
8
13 ’
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E 2 & 3 s & VISUAL CORE DESCRIPTION L i £S5 & VISUAL CORE DESCRIPTION L
2 pE B 'E S 5 FOR IGNEQUS ROCKS LEG | SITE |g| CORE |SECT. z E B E = 2 FOR IGNEOUS ROCKS LEG | SITE |g| CORE [SECT.
s 4252 £3 s 58§ 4 3
£5255 28 slalafafe]a] [1]s] |s m Eodss 24 [5]8[e]ae[al [r]s] [e
¥ GU ’ ;: Depth: 498.5 to 500.0 m Depth: 500.0 to 500.9 m
s : Visual Deseription 1 Visual Dewintlo.o ) _
12 ! Dark gray, aphyric, very fine-grained basalt. -1 I f Dark aray, Wh\""f:v very fine-grained, hasa_t, ) ) .
* Cross-cutting carbonate filled veins. { Cross cutting calcite veins and rows of vesicles (often carbonate filled and with alteration
7 1 Raows of fine vesicles in Pieces 5, BB, 6C and B. Some are carbonate filled, often with 1 zone). .
Vamm\ associated dark gray clayey alteration zone, 24 %‘ Occasional large vesicles (10-20 mm) present, lined by olive green clay and pyrite.
-3 * Fractures lined by dark graen chloritic material and carbonate or light alive green clay . - Piece 3, 28-33 cm: dark _f""““” surface covered by fine-grained pyrite. Similar occurrence
] and pyrite. |28 on lowsr surface of Piece 48, 48 cm,
4 Occasional large vesicle (1-5 mm), thinly lined by grayish clay, carbonate and an odd one == .
i i == == =rows of vesicles.
- + with pyrite, —3
. Remnants of two large carbonate filled amygdules (at least 10-15 mm across) between .
1 == . Pleces 6A and 6B and 7C and 7D. E Shiptiogn] Duta Magnetic Data: 73 em
Similar to previous section. 4l f rntunm}r {emufec) 3aa
—s 5 = Inclination before
; Shipboard Data i boidits =18
i by Bulk Analysis: 75 em Magnetic Data: 58 em - 1 _’) ’ Stable Inclination -78
- Sio, 50.87 Intensity (emu/cc) 290.5 50— . ’
oA ’ A0y 1330 Inclination befora i Physical Properties: 73 cm
- Fo 153 dem -108 Vp (km/s} 4.60
] 403 r ag. . - Porosity (%) 10.34
sa T8 FeQ 10.10 Stable Inclination -55 ot s
— pm|. Mg0 6.79 -0 + : ensi
* o ca0 9.94 Physical Properties: 58 cm B Grain Density 3.00
e Nazﬂ 2.88 Vp (km/s) 4,52 -
lec . Kq0 0.46 Porosity (%) 14.04 et 755 Other Data: 73cm
= i - Therm. cond,
g Ti0g 332 Wet Bulk Density 2.75 aE s 2
— : P,0g 0.33 Grain Density 3.03 * {mealfem-5C) 4.18
T ’ MnO 0.15 b PM.T
7A * # Lot -— Other Data: 58 cm
= Hy0" -— Therm. cond. 1 =
i Hy0™ — {mecal/em-s-* C) 4,03 i PR
. cO. _—
2 7
I8 * § cr 135.00 T ‘ *
® Mi 72.00
47c f - Sr 373,00 |
‘ Zr 262,00
) i 100—
“I7E n
—s * i -
L i .
-— sc ’ . =
Ut L '
4 150 J L
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SITE 446 HOLE A CORE 16 CORED INTERVAL: 605.0-514.5 m

L FOSSIL e
U |= CHARACTER Gl
o2 8| 2| craruic |,2fzxs
el |ew of & C lo;
| Z :g g B o & | LITHOLOGY |Z=| "gg': HTHOLIGNC DESCRIPTION
“3lo Zlw wi = =323
=7 |92 8 w a=TE
= |= |9|%|2 Sl o
7] Dominant Lithology:
5] 1A} Altered Ash, dark bluish gray (58 4/1] to dark
o. - gray (N4) Altered Hard Ash with fsint lamination,
1 - slightly coarser toward base of recovered section,
1.0 Minoe Lithology:
= 1B} dark bluish gray (58 4/1) to dark gray (N4}
- Calcarsous Mudstong and Altered Ash.
- BASALT
= SMEARS:
= A B
= Feldspar 25-35% 0%
- Clay mineraly. 513% 50
=] Vaoleanic glass 45-50% +
2 i Micronodules [ %
- Heavy minaraly 0 5% %
=] Siliceaus fosils
E -1 (Radialatians) 1 5% ™
iy Glauconite - Lk
w Zeolites - %
; b Carbonate untpecified 20%
e -
.
s 3 e Na
58471
B
8 4 o
4B4an
B
FP
RP| B |FP &
5
.
oo .
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VISUAL CORE DESCRIPTION ? E 5 T g 2 VISUAL CORE DESCRIPTION L
FOR IGNEQUS ROCKS LEG | SITE |g| CORE [SECT. 2 EE 8 E 2 3 FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
g 85 S 52
s[s[4[s]e [a] [1]6] |7 om & SRS 2 E s[s[a]a]6]a] [1]6] |2
0 — —
Depth: 505.0 to 506.5 m ) Q Depth: 506.5 to 507.7 m
Visual Description Visual Description
Dark gray, aphyric, fine-grained basalt. -2 Q Dark gray, aphyric, fine-grained, basalt.
Cross-cutting veins and fractures lined by dark green or light olive green elays, pyrite and Cross-cutting calcite veins and dark clay filled veins (<0.5 mm wide),
carbonate. 1 3 Lines or zones of vesicles {<0.5 mm wide), cross-cut basait, vesicles are carbonate filled,
Occasional large vesicles lined by light gray clay or light olive green clay, Q Altaration zone of gray clayey material in zone.
0Odd fine-grained pyrite and carbonate, 1 = Fracture surfaces covered by greenish clay material and dark (black) material rare pyrite.
Similar to previous core, daal 4 O Similar to previous section.
4B 0 Piece 7, chill zone and glassy margin, glass (88-103 cm) altered to bluish gray material.
Shipboard Data Magnetic Data: 53 em 1 & Piece B, drilling rubble (105-117 em).
Intensity {emu/cc) 260.8
Inclination before 45 == == line of vesicles and alteration.
demag. —26.4 O
Stable Inclination ~B8 — Shipboard Data
Al Tl Bulk Analysis: 72 em Magnetic Data: 44 em
Physical Properties:  53em 1 * mp Si0, 51.72 Intensity (emu/ce) 626.2
Vp (km/s) 4.76 [\ AJZOS 13.02 Inclination befare
Porosity (%) 10,64 50— 2 Fey0y 1.46 demag. —4.4
Wet Bulk Density 278 FeO 9.63 Stable Inclination =20
Grain Density 2.09 MgO 6.45
Ca0 10.51 Physical Properties: 44 em
Nag0 293 Vp (km/s) 4.256
K2Cl 0.45 Porosity (%) 14.80
TiOg 340 Wet Bulk Density 2.74
— Py0g 033 Grain Density a4
68 MnO 019
1 @ Lol —
+
| Hzﬂ_ —_
6C Hy0 -
€O, ~—
T . Cr 131.00
NI 74.00
i Sr 374.00
| Zr 198.00
10— 7
Chill
IO
n and
altarad
-1 ao 0 gluss
0
48]0 g
1]
S
1| g
=1 £
o
=
. -
160 —



SITE 446  HOLE A CORE 17  CORED INTERVAL: 514.5-524.0 m
FOSsIL N
S |~ |_cHARACTER
9, |2, 8| £| orarmic [ZfzH5
TE :E.!. 3 E E LITHOLO GY Ol LITHOLOGIC DESCRIPTION
E EE FEE ul = 223
= = [8]3[2 SEEE
- Dominant Lithologies:
4 . (A Claystons-Mudstone/Calcarsour and/or Siliceous
0.5 - Mudstone/Ashy Mudstone: dark grey (N4 10 NS finely
i = Na Ricaoum pndl fousil
-l content. The clay sppears 1o be entirely volcanic ash
i a5 aiteration product, Fining upward sequence possible
- — - ot base of Section 2.
2] N BG 4N, (B) Alvered Volcanic Ash: dark gray (N4) massive,
rla 3 - 5GY 4N with widkely spaced fire laminas.
= 1€} Chalky Claystone: dark greenish geay [5G 4/1)
- with fine to 1 om laminse.
4 1D) Zsolitic Claystone: dark gray INGJ; identified only
14 in Core-Catcher sample, asocisied with basalt, Clay
-5 = A iy be altered volcanic or basaltic materisls,
2 -
E - e SMEARS:
! B - A 8 c o
g a4 Feldupar L T T B
-1= A Clay mineraly B580% 0% 60% 5%
i = =] Volcanic glass 290% 0% - -
B B —+—4 Opaque minerals 310% w4 1%
2 . Ll Hewey mineesls  +- 2% 1% - %
- - Carbonate
415 unspecified 0 B% - 36% =
" 1= L Calcareous fostits 738" nannos.
4 Silicsous fossils FAT S -
el Zeolites o ™% % - i)
_»1:1 Giyucanite oo - - it
m =
-4
—{r i NE
Bl B icC

68%
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

5(alala|e|a] [1]7] cc

Depth: 523.6 10 523.9 m

Visual Description

0-21 em: sediment.

21-30 em: dark gray, aphyric, fine-grained basalt, Several large vesicles at top of piece
{often pipe-like). Rounded vesicles {10 mm across) and pipe vesicles {10-16 mm long,
2 mm across), Angular vesicles (triangular eross section) 10 x 8 mm. Vesicles often
linad by gray clay material and carbonate. Light olive green clay on outer surface
and some pyrite (also in some vesicles). Approximately 5% vesicles,

Shipboard Data
Physical Properties: 26 em
Vi (km/s) 3.84

9Fr ALIS
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SITE 446 HOLE A CORE 18 CORED INTERVAL: 524.0-533.5m
FOSSIL
E w [ cHARAcTER] |
= |eew O| = | GRAPHIC
TzZ[% zl2ls £ E | LitHoto ey LITHOLOGIC DESCRIPTION
7 |on|2 = g wl ¥
= |z |8l=]|=2
L o E Z o
BGY 41 Dominant Lithelogy:
B N (A} Mudstone: dark greenish gray (6GY 4/1) 1o
greenish gray {5G 5/1) to dark gray (N4) coarssly
i RG 1 Na {aminated Vitric Calearsous Mudstone fining
a = upward, with current and soltsediment deformation
§ § AP = . faatures; dark gray Calesreous Sandy Mudstone,
A L codrse sand 01 base, Tining upward: may be Glaueonitic.
5 FP .
= Minor Lithologies:
g 5G 51 [B] Chalk: brownish, between greenish gray Muditone
H - 26YR 372 bayers.
§ ] B (€] Claystone: dusky red [2.5¥R 3721, with soft
= B . 5GEN sacimant deformation fentures, clastic dike (pelagic
ciay with Mn micrenodulesl,
2 1D} Baked Mudstons.
= Note: Broceiated chunks of baked mudstons in 1 cm
£ interval immadintely overlying the basali.
SMEARS: A (Mudstona) B c
7 Cale. Glawse. Vitde Vitric-Cale.
- Feldipar 1- 2% % n & 3
| Clay mineals G566 TN B5% 0% 0%
| Volcanic glass = 0% 5% N
3 - Opaqua minerals 23M ™ 0% [L T
8 Micrunadules - - - - 15%
— Haavy minarais 1% ™ % W+
1 Carbonate snspoc,  2530% - 5% % -
— Glaucanits ET™ - - - -
1 Zoolitey - + + - +

vy LIS



6¥

Piece Number

Ol 8O0 | saeien

Orientation

o3

150

Shipboard Studies

-‘r_l Alteration

A R 0 O G

RN

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE

SECT.

5[8[a[a]6

al [1]s

Depth: 526.1 10 527.4 m

Visual Description
0-20 em: bits of baked sediment and glassy basalt.

22-150 em: aphyric vesicular massive basalt, 5-15% vesicles and amygdules {§0-50), 0.2-3.0 mm.

Caleite fillings, some aragonite needles visible in a few vugs.

Shipbourd Data
Magnetic Data:
Intensity {emu/ec)
Inclination betore
demag.
Stable Inclination

Physical Properties:
Vp (km/s)

Porosity (%)

‘Wet Bulk Density
Grain Density

B83cm
s

=109
-15

83 em
4.04
18.80
281
298

Piece Number
Representation
Orientation
Shipboard Studies

Graphic

o§

- . | Atteration

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

H

0
Lec | siTe |g| come |sect.
s5|e|alale |a] |1]8] |a

Depth: 527.4 10 528.9 m

Aphyric massive baselt, similar to that in last section except for fewer vesicles [5-10%) and
tar less amygdules {calcite filled). Pyrites visible as free crystals in vesicles, Chains of

vesicles oriented horizontally,

Shipboard Data
Bulk Analysis:
5i0,

Al 03

F3203

FeO
MgO
Ca0
NayO
K0
Ti0g
Pa0g
MnO
Lo!

85cm

4893

12.95
1.50
9.89
6.89
9.28
334
142
374
0.61
0.15

Magnetic Data:

Intensity (emu/ce)

Inclination before
demag.

Stable Inclination

llhrllcd Properties:
Vp (km/s)

Porasity (%)

Wet Bulk Density
Grain Density

Z3em
2135

1.8
-73

23 em
.92

257
3.0

9%y ALIS
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VISUAL CORE DESCRIPTION
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Special Storage

5/8la]4]6

Al [1]e

Depth: 528.9 to 5294 m

Visual Description

Aphyric massive basalt. Vesicles 0-7% approximately 0.2-1.0 mm, fine-grained, A little

calcite, pyrite, and chlorite visible on vein surface.

Shipboard Data
Bulk Analysis: 32em Magnetic Data:
50,y 48.06 Intensity (emu/ce)
AlyOq 12.83 Inclination before
Fczos 1.50 demag.

FeQ 9,92 Stable Inclination
MgO 6.94

Ca0 999 Physical Properties:
Nay0 325 Vip (kms)

K0 1.16 Porosity (%)

TiO, 378 Wet Bulk Density
Po0g 0.68 Grain Density
MnO 0.18

LOI -

H0" -

Hp0 —_—

w: —p

Cr 52.00

Ni 49.00

Sr 720.00

2r 200.00

29 em
22486

a9
4.3

29 em
3.74
2053
2587
2.97

9¥y LIS
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SITE 446 HOLE A CORE 19 CORED INTERVAL: 533.5-543.0m
= FOSSIL e
g I CHARACTER z| = E : i
& jacw of = GRAPHIC |p< HON
1z 522 § E| £ | umoroov[ES §E LITHOLOGIC DESCRIPTIO
- =
- |ong12 (g “l = & E’I
= |l= |oj2|a =
e | Z | i bk Ty
] Mudstone
] Dark grounish griry [5G 4/1) laminated mudstann,
05— and reddish brown Muditone, finely Laminated,
7 Greenish gray Is glavconitic; roddish brown is not,
1 . Recavernd 0.2 meters undar basalt.
" aasaur RMEARE:
2 = Ousrer, Faidspar [
g Clay minerals T075%
w - Vedeanic glase o0
| Opagque minersis B10%
g . Carborate unspecified 0 2% (nannas}
] Siliceaus tosils % (mongel
i 2 7 Glauconite BT
z ] Zoolites ™
B|B 3 .
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64

K £
g £ 3 & H 5 £ 3 & H
2 2 ® k- |
E B 5 3 S VISUAL CORE DESCRIPTION 2 E EE S 28 VISUAL CORE DESCRIPTION o
2 g8 & g 58 FOR IGNEOUS ROCKS Le | sITE |g| core [secT. 2 255 3 23 FOR IGNEOUS ROCKS LEG | SITE [g| comre |secT.
3 £2E E g = o 62§ & & 2
m £ 5555 54 s[salafe[a] [1]s] v o 5855 24 sls [a[[6[A] [1]o] [2
0 0 = —
g (== [] Depth: 5335 to 534.4 m \ : Depth: 534.4 10 536.4 m
. - |
11 Visual Description Wl ) Visual Description ) o
" Aphyric massive basalt, fine-grained. Vesicles 0-3% — all calcite fillad. A little green clay or n = 1» | Aphyric gray massive basalt, ?-796. 0‘?;?-0 mm vesicles and calcite filled amygdules. A few
- chiorite on occasional fracture surfaces. No carbonate filled veins. d carbonate filled veins, in Piece 4, Fine-grainediight to moderate alteration,
1 s :
1 Shipboard Data =] L Shipboard Data )
-7 Magnetic Data: 69 cm sl - H Bulk Analysis: 54 em Magnetic Data: 14 cm
'/ Intensity (emu/ee) 4134 A . /" 5502 4649 Inle.nsily {emu/ce) 4146
Inclination before . AloO3 13.26 Inclination before
. demag. -25 — "G T Feq0q 1.52 demag, -59
< Stable Inclination -3,0 . A Fe 10.00 Stable Inclination -35
-, - ¥ _ MagQ 6.78
Physical Properties: 69 cm + 4 Ca0 9.73
,2‘ Wi (km/s) 3.97 b . Nazo 329
N Porosity (%) 17.78 . ’/ K;O 0.78
| Wet Bulk Density 2.66 7 = ’ : Tioy 3.47
" Grain Density 3.02 50 / Pa0g 0.43
; = g MnQ 0.19
% B S Lol ot
= : i Hy0" e
-1 — ' L1 Hy0~ —
bl } ' 7 €Oy ik
- Cr 147.00
dd -1 Ni 76.00
o - : & 385.00
b | e 243.00
L _ g
] J1C{il 1 '
A | |;
' 100— o 0
g 5 ') .
] -2 O 0 /
% Jal b
K las ‘ ]
' - )
11 | Carbonate
i | veins
d LA
[ =
150 - -]
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VISUAL CORE DESCRIPTION E
E

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s[a|afal6|a| [1]9] |3

Depth: 536.4 t0537.8 m

Visusl Description

0-10 ecm: chill zone — vesicular aphyric basalt. Vesicles approximately 10%, 0.2-0.5 mm,

ahsant from glassy zone,

10-25 cm: baked claystone.

27-143 em: glassy to aphanitic and fine-grained massive basalt. Clay and sulphide filled
vesicles (1-2%], approximately 0.5-1.0 mm, Carbonate filled veins common,
Grain size increases downwards.

Pieca Number

phic
epresentation

Gra
R

Orientation

Shipboard Studies

-] Alteration

Special Storage

H
VISUAL CORE DESCRIPTION E
FOR IGNEOUS ROCKS LEG| SITE |g| CORE [SECT.

sls 4|4[s A ]119 4

Depth: 637.8 t0 538.0 m

Visual Description
Massive aphyric fine-grained basait. Clay filied amygdules 1%, approximately 0.5-1.0 mm,
Shipboard Data

Bulk Analysis: 7 em Magnetic Data: 122 em
Si0, 51,84 Intensity (emu/ec) 834.0
Aly04 13.08 Inclination before

Fe,03 158 demag, 21.2
FeQ 10.44 Stable Inclination 29.8
MgO 5.38

Ca0 9.18

Nay0 312

Ko0 0.39

TIO: 3.87

Py0g 0.43

MnO 0.20

LOI . -

H:O_ -

Hy0 -

0, —

Cr 13.00

Ni 31.00

Sr 446.00

Zr 302,00

9by A LIS
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2 2
§ $ 2 & H i g e é § o
E w S 0 VISUAL CORE DESCRIPTION
E £ 5 S VISUAL CORE DESCRIPTION £ g = ¢ L
2 _gg s E 8 - FOR IGNEOUS ROCKS teg | site |E| core [secT. z %‘E 5 'E £ 2 FOR IGNEOUS ROCKS LeG | sITE g| come |secT.
£ [ =
E§ 2 £ 8 § g5 & & § 2
283738 s[a[afa]s]a] [2]o] To ™ £ 6855 2 [s[s]a]als |a] [2]o] |2
BE -_ Depth: 543.0 1o 544.5 m o E Depth: 544.5 to 546.9 m
Tk -/1 Visual Description 1 Visual Description
- * 0-160 em: basalt aphyric, fine-grained,dark gray, vesicular, Vesicles 3-5%, <2 mm, filled = ° - 0-36 cm: basalt identical to that deseribed at the base of Core 20, Section 1. Aphyric, fine-
ks with calcite, chlorite, and pyrite. Numerous calcite veins (1-2 mm) with chlorite and ] ] gﬂined,.dark gray. Vesicles sproximately 3%, <1 mm, fillsd with chiorite, clcita, pyrite:
-'IZB . * . pyrite, 36-137 cm: fresh basalt, gray, fine-grained, vesicles less than 1%.
T =] .
N i Shipboard Data a3 ‘/ Shipboard Data Magnetic Data: 82cm
_]"’“ . Bulk Analysis; 97 cm Magnetic Data: 105 cm 2. :":_ﬂsit_v la:;;?cd 294.8
Si0qy 49.73 Intensity {emu/cc) 499.4 = nelination before
— b @ o~ Aly0g 13.01 Inclination before — » demag. _ 439
4 A N Fey0q 1.66 demag. 30.7 3 ° . Stable Inclination 44.7
- N FeQ 10.99 Stable inclination 44.2 1 % - ) )
MgO 5.94 4 P_Mrm;d Proparties: 82cm
- 5a y Ca0 9.77 Physical Properties: 96 cm 105 cm =] __Q; Vp (km/s) 432
* | leo 2, Vp (km/s) - 4,75 ds
) K50 0.22 Porosity (%) 15.41
Ti02 4,04 Wet Bulk Density 278 50— "
50—58 @ . PO 0.45 Grain Density 3.10
: MnO 0.21 -
18 RS Lol — Other Data: 105 cm i
- L~ H20° — Therm, cond, —
. H,0™ - {meal/em-s* C) 3.75 lee D .
5 X
{7 * . 0y = :
Cr 23,00 2]
- % ’ Ni 33.00 12 =
* Sr 447.00 .
- Z 302.00 7
A ' 8 |21\ L1
a
’ 1o e M|
L1
| D -
100— 0 pse| 100—N D ¥
8 * Jul&
1A T T |
-196
- * . T D
- ‘H / - N
o : s -
—apff ™ ? . —
= : e[S :
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1
TorF " E
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Visual Deseription

Shipboard Data
Physical Properties:
Vi (km/s)

Other Data:
Therm. cond.
{meal/em-s-" C}

140 em
an

140 em

3.62

F:

<. 3 i

2 gl VISUAL CORE DESCRIPTION 0

P83 FOR IGNEOUS ROCKS tec | sime |g| coRe |sect.

5 35 [s]s[afe]s]a] [2[o] |3
B 4o Depth: 545.9 10 547.4 m

0-150 cm: basalt, aphyric, fine-greined, dark gray (up to B0 cm) and gray (80-150 em),
0-30 cm: vesicular. Vesicles 1%, <2 mm, filled with calcite and zeolite{?).
115-150 cm: lightly altered {chioritization), Calcite vein with chlorite and pyrite.

§ 5
i =
o & 53
n—
11
] ~
-_2

Orientation

Shipboard Studies

™

. \‘ ]Nmratl'on

I G

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEQUS ROCKS LEG| SITE

CORE

SECT.

ls]elalals

H
o]
L
E
A

[2]0

Depth: 547.4 to 548.3 m

Visual Description

0-83 em: basalt identical to that described at the base of Core 20, Seetion 3, but more

altered, Basalt ephyric, fine-groined, dark gray (greenish). Coarser-grained, then before.

Alteration — chloritization.

Shipboard Data Magnetic Data:
Intensity (emu/cc)
Inclination before
demag.
Stable Inclination

Physical Properties:
Vi tkm/s)

Porosity (%)

Wet Bulk Density
Grain Density

Other Data:
Therm. cond.
{meal fcm-s-*C)

35 em
58.1

376
256

34 em
4.62
20,89
2.66
3.08

34 em

3.03
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2 Graphic
Representation
Shipboard Studies
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VISUAL CORE DESCRIPTION g
FOR IGNEOUS ROCKS LEG | SITE |g

CORE |SECT.

s(slafafslal |2][1] |1

o3

Depth: 552.5 to 553.9 m

Visual Description

0-50 cm: basalt aphyric, fine-grained, altered mod 1 ical to that described for
Core 20, Section 4).

50-65 cm: chill zone (top of the next lava tlow).

65-140 cm: basalt aphyric, finegrained, altered. Vesicles < 1%, <0.6 mm, unfilled.
Calcite vein with chlarite and pyrite.

Shipboard Data
Bulk Analysis: 19 em Magnetic Data: 82 cm
SiO: 49,06 Intensity (emu/cc) 607.3
Al505 12.86 Inclination before

Feq0q 1.66 demag. 48,5
FeQ 10.92 Stable Inclination 475
Mg 6.76

Ca0 9.96 Physical Properties: 82 cm
Nag0 2.72 Vp (km/s) 413
Ko0 0,19 Parosity (%) 17.38
Tioy 3.65 Wet Bulk Density 2n
onﬁ 042 Grain Density 3.06
MnO 0.18

LOI —= Other Data: 82 ecm
Hzl')" —_— Therm. cond.

Hy0™ — {mealfem-s-C) 3s
Cr 28.00

Ni 36.00

S 438.00

& 274,00

Piece Number

phic

epresentation
Shipboard Studies
Special Storage

Orientation

Gra
R

! | Aneration

At

Ta

Tee

A

— ™ I JOALAANASINC

FOR IGNEQUS ROCKS LEG | SITE CORE

SECT.

H
VISUAL CORE DESCRIPTION E
E
A

5[sfafa]e

2]

Depth: 553.9 1o 6664 m

Visual Description
0-150 em: basalt identical to that described st the base of Core 21, Section 1,

Shipboard Data Magnetic Data: 128 em
Intensity (emu/cc) 109.9
Inclination before
demag. —16.7
Stable Inclination 19.3

Physical Properties: 127 em

Vi (kmis) 3.86
Other Data: 127 em
Therm cond.

{meal/cm-s-" C) 3.73

9 ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Dascription

LEG| SITE

H
]
L
E

CORE

SECT.

s]a [4]a]6

A

2]

B

Depth: 555.4 1o 556.8 m

0-140 cm: basalt, aphyric, fine-grained, very lightly sltered {almost fresh). Vesicular, gray,

Vesicles 10-15%, < 1 mm, unfilled.

Shipboard Data

Magnetic Data:

Intensity {emu/ec)

Inclination before
demag.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity (%]

‘Wet Bulk Density
Grain Density

Other Data:
Therm. cond,
{mcal fem-s-* C)

10
13

em
0.9

345
346

79

cm

4.06

3.00
2,63
2.87

79 cm

3.89

5
E
=2
=z
3
cm &
0
1
24
28
c
50—
ba
le
100—¢
oy
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—{s
150

G O || AP -

R |

)|
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Orientation

Shipboard Studies
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Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE

H
0
L
E

CORE

58 [4]4]e

A

[2[1

la

Depth: 556.8 to 567.3 m

0-150 em: basalt (fresh), aphyric, identical to that described for Core 21, Section 3.
Typical gray color.

Shipboard Data
Bulk Analysis:
Si0y

79 em
52.48
12.44,
1.52
10.00
6.50
an
3.02
0.94
62
041
0.15

Magnatic Data:

Intensity {emu/cc)

Inclination before
demag.

Stable Inclination

P_hvsiell Properties:
Vp (km/s)

Other Data:
Therm, cond.
(meal/em-s-"Cl

61 em
162.7

1687
26.9

61cm
4.7

61em
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE

SECT.

e fafae

H
o]
L
E
A

[2]1

E

Depth: 557.3 to 5588 m

Visual Description

0-150 cm: similar basalt to that of Core 21, Section 4. Basalt aphyric, fine-grained (coarser

then before — 50-110 em), gray, vesicular, Vesicles 10%, <1 mm, filled with calcite,

chlorite and pyrite,
110-150 em: basalt, fine-grained.

Shipboard Data
Magnetic Data:
Intensity {emufce)
Inclination before
demag.
Stable Inclination

Physical Properties:
Vi (km/s)

Porosity (%)

Wet Bulk Density
Grain Density

Other Data:
Therm, cond,
{mcal fem-s-* C)

87 em
834

15.7
36.3

87 em
4.45
15.87
272
3.04

4.12

o3

Piece Number
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_[ Graphic
Represantation

1B

U

l
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Orientation
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Shipboard Studies

. ] Alteration

Special Storage

Chill zone
Top of flow

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG| SITE

CORE |SECT.

5(8lafa e

H
0
L
E
A

[2[] [e

Depth; 558.8 10 559.8 m

Visual Description

0-67 cm: very fine-grained basalt. The same flow as described in Core 21, Section 5.

It is the bottom of the lava flow. Basalt aphyric, gray, fresh,
67-78 em: top of next lava flow, Chill zone (glass), dark.
78-B2 cm: very fine-grained (aphanitic) basalt, dark dense,
88-101 cm: basalt fine-grained, dark gray, fresh.

Shipboard Data
Magnetic Data:
Intensity (emu/ee)
Inclination before
demag.
Stable Inclination

Physical Properties:
Vp (kmis)

Other Data:
Therm. cond.
(meal fem-s-* C)

16 em
185.4

=7.7
34.7

15 em
441

16 cem

413

9b¥ 4.LIS
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SITE 446 HOLE A CORE 22 CORED INTERVAL: 562.0.571.5 m
FOSSIL -
% |= | cHARACTER -
9|2 8| 2| crarnic 5
=Z = :[n “ £l & b oy BElE8. LITHOLOGIC DESCRIPTION
.!. g wol 2 3 gl E LITHO =
=" 9% 22|88 - Baz
= |= |o]2|= H{ =
w(Z e
E BASALT Mudsiona, Claystons, Altored Ash and Chert
] 1 (Layer of sediment recavered batween Two basaltsl,
11) Mudstone, Sendy Mudstone, very dark gray to black;
8|8 |AP - fran.evah light gray laminations; spackled black and wh J
1 ne {5-10 mml, (possibly graded, with scour) within derk
. {;;-::., Mudstona becs inclined and parallsl, Othar dark bius
wreen layers. Minor microfaulting. Compesition
—i dominantly feldepar, heavy minacals snd clay,

Upper Lower Eacene
w

Ll i byl

INNENE NANN

SME AR

jon %
s, Feldapar
Clay minerals

12) Claystone, vory hard, dark gray 1o very dark
Bluiish gray laminated, with widely spaced laminas —
tramsitional 1o Mudstons where it overlia contact.
May be glaucanitic, zeolitic,

13) Altered Ash, black to dark gray volcanic ash,
Aitered to clay-ke material. Containg

Thewvy minerals, radiodoriens and sponge spicules,

{4) Chart, 1 piece (2 cm) of very haed gray (10YR 511}
chart may raprasent chert layer,

1 E 3
b% 0% 50w 10-20% 0w 1os
Ba% 4% I5% SREIN G0N 45w
™ oIe e [ [
LU 2 5% 0% 5%
- - o - o%
m - (e e % - 2. 6%
m . 03 Iw o
we I o8 e o 5%
L T Y o = o %
™ I e UL T 1- %
D - + o 3%
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Orientation

o3
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Sadiment

D

€0S

£ £
2 § H g § _ 2 4 H
w =
? g2 VISUAL CORE DESCRIPTION 9 E 85 52 VISUAL CORE DESCRIPTION i
; 2 3 FOR IGNEOUS ROCKS LEG | SITE || CORE |SECT. 2 SE = E % i FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
-] g T ]
e = 3 § 285 = 8 35 3§
£ 33 s|e|ajals]a]| [2]2] |1 om £ BS5F 2R sls [a]als [a] [2]2] ]2
— 0 —
& Depth: 562.0 to 563.5 m :; 0o B Depth: 563.5 to 565.0 m
i Visual Description T : Visual Description _ _ ' . -
'_ 0-35 em: very sparsely phyric, dark gray fine-grained basalt (< 1% to 1% plagioclase phenocrysts A2 : Light g.ra\f. fine- to medlum-glramed aphyric, sparsely vesicular ba_mlt. Similar to previous
23 mm). Vesicles 1% infilled by dark clay, pyrite or zeolite (sbout 0.5 mm). Cross-cutting, 3 section (end of), Odd plagioclase phenocryst (1.5-2 mm). Vesicles 1-2%, in general 0.5-
chloritic and zeolite lined veins and fractures {dark clay). Similar to end of previous core. - * " 1 mm “"7’?“‘- OCW'_OF'E"Y 2 mm across, UMUT I'“i\ﬂl\f betwesn 15-70 om. Lined l-w_qleen
35-126 cm: claystone, sandy mud! and volcanic ash sedi No i fiately obvious B clay, W”WMAIW'“: :\d ;8::;':-2[3';’;:f;¢gnlﬂ:;n fracture surfaces with odd pyrite
" signs of baking. - = . grain between Pieces 4A and 48, 12, 13A.8,C and 2,
126-150 cm: light gray, fine-grained aphyric, sparsely vesicular basalt. Vesicles 1%, 0.5-2 mm, 3 Q -
. lined by green clay (overlying zeolites?). No evidence of chill margins above or below - 2 ipboard Data
silmed: . Bulk Analysis: 82 em Magnetic Data: 75cm
. —an 2 Si0g 47.50 Intensity (emu/ee) 524.4
. Shipboard Data ’» : Aly0q 13.65 Inclination before
. Bulk Analysis: 29 cm Magnetic Data: 140 cm ] J Fey0y 1.22 demag. -16.2
S0, 48,06 Intensity (emujee)  366.0 |G - Fe 8.02 Stable Inclination 12,5
Aly0g 12.23 Inclination before ) MaO 4.95 ) .
FeyOg 172 demag. —-14.8 Jjac + :’300 10.79 Physical Properties: 73 cm
FeD 11.33 Stable Inclination -13.2 K“:’O 3.87 Vi (km/s) 3.82
Mg 711 50— 2 2.7 Porasity (%) 18.28
Ca0 8.01 Physical Properties: 135 cm 51/. f Ti0, 3.76 Wet Bulk Density 2.68
Nay0 3.14 Vp (km/s) 3.54 0 * 2 PO 038 Grain Density 3.05
Ko0 1.08 b % MnQ 0.22
2
Ti0g 4.65 Other Data: 135 cm = ‘ Lot A _— Other Data: 73em
Po0g 0.50 Therm, cond. |00 . Hzo_ - Therm. cond.
MnO 0.23 Imeal fem-s* C) 340 1 H50 - [meal fem-s* C) 3,58
Lol L —_— o o cO. —_
Ho0 — 7 ' . Cr 30.00
HaO™ o il 0 ol | Ni 28.00
002 — S 756.00
Cr 3.00 2 2 zr 211.00
Ni 20.00 T
Sr 453.00 -1 .
Zr 378.00 :
8 + ]
— .‘
=—
100—]
9 ’ 5
e |
nl o i
14 @O bl
. | Lﬁ .
3 i ’
f |
= 1 ' 2
! 150 — ¢ q L
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE

CORE

SECT.

5] [4]4]s

H
o]
L
E
A

[2[2

E

Depth: 5656.0 to 566,.5 m

Light gray, aphyric, medium-grained basalt. Similar to end of previous section, Plagiociase

and pyroxene discernable under binocular microscope (<0.5-1 mm), Cross-cutting
chlariticklay (grayish and greenish). Lined veins from 0.5-2 mm wide also lines fractures.

Pyrite visible on fracture surfaces,

Shipboard Data

Magnetic Data:

Intensity {emu/ce)

Inclination before
demag.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity [%)

Wet Bulk Density
Grain Density

Other Data:
Therm, cond.
(mecal/ems=C)

75 em
7325

-14.2
—16.5

7Bem
4.27
16.06
2.83
347

351

Piece Number

1A

1D

“he

epresentation

aphic

Gr
R

J

{

Orientation

I VA W Y

Shipboard Studies

P,T|

. -] Alteration

Speciel Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Deseription

LEG SITE

rox

g| core |secT.

5]8[afa] 6[a] [2]2] [a

Depth: 566.5 to 567.6 m

Light gray, medium- to fine-grained basalt, similar to previous section. Cross-cutting chloritic

and pyrite lined fractures and veins,

Shipboard Data

Magnetic Data:.

Intensity (emu/fec)

Inclination before
deman.

Stable Inclination

Physical Properties:
Vp (kmfs)

Other Data:
Therm. cond,
(meal lem-s* C)

95 em
619.4

-20.2
-17.8

95 em
3.80

95 em

3.68

9P ALIS
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SITE 446 HOLE A CORE 23 CORED INTERVAL:  571.5581.0m
o FOSSIL
~ | CHARACTER

§'—' u 8| £ | orapmic g LITHOLOGIC DESCRIPTION

1z |[5Z|2|8 &| & | urHoloeY D

wo wolZ g b S {=l

=" [ON) L w w| E =22

2 -7|=(%Z]2 by =

b E z 2 il v
¥ =N 5G4/ Section?, 0 to 113 em
g - Cleystone and Mudstons, dominently dark greenith gray
3 AP =i (5G 471} very haed Madstons t Claystona; very faintly
- BlB 1 - poraliel it partly itic and an-rich,
E — and locally with small patches of glauconite (concentrated
3 f 5132 crm and 80-81'cen, Dark gray (5 4/1) Mudstone 1o
5 ~ BY 4f Claystone, partly radiclarian-rich in pection overlying

Ll

Libdlajal

baalt; clay is pelagic with 10-15% micronodubes,

SMEARS:

Ouarz, Feldspar  10% Fod Fod ™
Clay minerals e a% BE% -
Micranodules ™ m 10-15% 5%
Radiclarians -3 n ™ %
Glauconin n " - Era
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Piece Number

Representation

Graphic

Sediment

Orientation

]

Shipboard Studies

l Alteratian

Special Storage

H
VISUAL CORE DESCRIPTION 0
FOR IGNEOUS ROCKS LEG SITE | g| CORE |SECT.
Islelalals|a] |2]3] |1
Depth: 57156 10 573.0 m
Visual Dascription
0117 em: sedi d and clays 3
117-160 em: aphyric, gray, aphanitic to fine-grained basalt. Odd cross-cutting carbonate
lined vein,

Pieces 2 and 3: 1% vesicles (carbonate filled amygdules or lined by light olive green clay
[smectite?] 1.

Piece 3: two large (one — 20 mm x 5 mm, the other 8 mm x 3 mm) vugs infilled by carbonate.

Piece Number

Y LY ) —DLE T 22 e

1A

Jec

Orientation

——

Shipboard Studies

PMT .

« | Atteration

Special Storage

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

H
VISUAL CORE DESCRIPTION E
E
A

5|8 4|4]e l2]s

Depth: 573.0 to 574.3 m

Visual Description

Aphyric, gray, fine-grained basalt. Similar to previous section, Cross-cutting calcite or
chloritic and pyrite line veins,

Dccasional vesicles, 0.5-1 mm, usually filled by carbonate or lined by light olive green
clay (smectite).

26 em (between Pieces 18 and 1C): large vug at least 25 x 40 mm infilled by carbonate
(eontinues through from outer surface 1o inner?),

B4 cm (Piece 2B): large vug 17 x 10 mm filled by carbonate,

97-103 em: chioritic vein with 2 mm wide alteration zone.

Some other large carbonate vugs (from 5 mm - 10 mm).

Shipboard Data

Bulk Analysis: 52 em Magnetic Data: 43 em
Si0, 62,17 Intensity (emu/ee) 2754
AlgOg 12,02 Inclination before

Fezoa 1.42 demag. -38
FeO 9.36 Stable Inclination —4.8
MgO 8.34

Ca0 8.82 Physical Properties: 43 em
NagO 2.66 Vp (kmis) 448
K20 0.83

Ti0y amn Other Data: 43 em
9205 0.42 Therm, cond.

MnO 0.16 {meal fem-s-*C) ERE
LOI -

H0" —

Ho0 -

€Oy —_—

Cr 176.00

Ni 83.00

Sr 413.00

2r 268.00

Alteration Symbaols:

% = extensively altered

= fresh

= weakly altered

= moderately altered

9by 4.LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE

CORE

SECT.

5|a 4|415

Al [2] 3

Depth: 574.3 to 575.7 m

Aphyric fine-grained basalt, < 1% calcite filled amygdules. A few carbonate filled veins have
caused the core to split lengthwise (Piece 3C).

Shipboard Data

Magnetic Data:

Intensity {emu/fcc)

Inclination before
demaq.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity (%)

‘Wet Bulk Density
Grain Density

Other Data:
Therm. cond.
{meal fem--"C)

38 em
243.2

-183
-12.1

3Bem
4.86
947
2.80
299

38 em

Piece Numbar

( § \ 1 Graphic
Representation

o3

1A

1)

[

M~ §

Orientation

Shipboard Studies

* )+ | Alteration

o

& H
5 VISUAL CORE DESCRIPTION 2
=i FOR IGNEOUS ROCKS LEG | SITE |g| core |secT.
8
2 s[s [a][4]6[a] [2]3] a
Depth: 575.7 0 577.1m
Carbonata
in Visual Description
Aphyric fine-grained basalt, < 1% calcite filled vesicles.
Thick caleite, clay and pyrite filled veins {1 mm or less). Massive.
Carbonate

vein Shipboard Data

Carbonate
wain

Carbonate clay
and pyrite vein

Magnetic Data:

Intensity {emu/cc)

Inelination before
demag,

Stable Inclination

Ehylicd Properties:
Ve (kmis)

Other Data:
Therm. cond.
{mcal fem-s-" C}

44 em
165.4

-14.8
-10.1

9y ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE

CORE

SECT.

5/g |ala]e

AEAE

Depth: 577.1 to 578.5 m

Aphyric massive basalt, appears to be moderately altered. Clay filled amygdules (< 1%).

Fine-grained and massive . No chill zones.

Shipboard Data
Bulk Analysis: 73cm
Si0, 52.34
Al0. 12.87
Ffo‘; 1.39
Fi 9.20
MO 1.22
Ca0 9.1
Nazo 2.85
K.?O 0.95
TiOg 3.34
P50 0.42
Mzrll}5 0.4
Lol " —

HZO_ =

H,0 —

€Oy o

Cr 174.00
Ni 93.00
Sr 409.00
Zr 273.00

Magnetic Data:

Intensity (emu/ec)

Inclination before
demag.

Stable Inclination

Physical Properties:
Vo (kn/s)

Parosity (%]

Wet Bulk Density
Grain Density

Other Data:
Therm. cond.
{meal fem-s* C}

37 em
151.4

-18.0
—10.6

37 em
4.64
9.20
289
3.07

37 em

3.90
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VISUAL CORE DESCRIPTION E
g| CORE

FOR IGNEOUS ROCKS LEG | SITE

SECT.

5|8|a|a|6la| |2]3] |s

Depth: 578.5 t0 579.9 m

Visual Description

Basalt{?) massive, aphyric. Grain amount indicates that plagioclase is around An55-An£5:
however quartz s present. The rock appears to be quite leucocratic compared to most
basalts, but there appears to be no break between it and the more basaltic appearing
material above in Section 1 through 5. Mafics present in grain mount but lack cleavage
and could be epidate, therefore this may be simply a highly altered basalt. Final

ination awaits thin . Vesicles < 1%, virtually absent.

Shipboard Data

Magnetic Data: 101 em
Intensity (emu/ec) 99.6
Inclination before

demag. -27.8
Stable Inclination -16.5
Physical Properties: 100 em
Vp (km/s) 439
Other Data: 100 em
Therm. cond.

(meal/em-s-*C) 3.68
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SITE %6 HOLE A  CORE 24 CORED INTERVAL:  681.05905m
FOSSIL 9
5 |- |_cHaRracTER
O [auw 8| 2| crarnic H
ﬂ:; ;E % B = E LITHOLO Y % LITHOLOGIC DESCRIPTION
L]
;' 2 lonm = § a wl = a g;{
— = =
= |= |9|%|2 Fi o
1 BasaLT
B 5B 401 Dominant Lithology: Mudstons, ocours m thin
| Interbed between two thin baaly layers, snd a thickes
3 5 05— BASALY bed overlying thick basalt flow, The mudstone includes
§ ! B f— 111 drk bluish gray (S8 4/1) to gresnish gray (586G 5/1),
£ 586 701 with faint parallel laminations; (2] dark gray (10YR 471}
to black (10YR 2/1) Ferruginous(7) Mudstons with
E e Fal?] micranodules, faint parallel lxmination. Possbls
B Chart concretion?
- SMEARS:
=] 10YR 21 (i) iz
Feldspar 210% + 0%
Clay minerals n-res T987%
al el Glaueonite 10-20% o 7%
2 = Micronodubes 4% W0-15%
- BAS:LT
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Piece Number

of

2A

2B

% £
= =
s % B H s £_.3 ¢ -]
i 2 s B g VISUAL CORE DESCRIPTION
E 5 2 VISUAL CORE DESCRIPTION £ 22 54 L
.gg = § $ ‘—f FOR IGNEOUS ROCKS teg | site |E| core |sect 2 .§§ E: § 23 FOR IGNEQUS ROCKS LEG | SITE |g| CORE |SECT.
€E 5 8 £ o 3 85 8 8 § %
852 ik s[safa[e]a] [2[4] s m £ 5255 24 s[efa]a]e [a] [2]4] [2
IB ’_ e Depth: 581.0 to 562.4 m Depth: 582.4 10 583.8 m
2 ’ Visua Description
. Visual Description =1 0-80 cm: sedimaent, noticeably harder near basalt.
0-22 cm: plagioclase phyric basalt, Plagioclase laths 3-4%, 0.5-2.0 mm, in glassy B0-160 em: fine-grained massive aphyric basalt. Coarsens downwards,
i zone, Possible relict olivine, rare clay-filled amygdules, n
= 23-32 cm: claystone. Shipboard Data
. 34-64 cm: plagioclase phyric basalt, similar to 0-22 cm. =l Magnetic Data: 929 em 99 cm
- 65 cm: sediment, _ Intensity {emu/ce) 197.9 —
3 3 Inclination before
Shipboard Data — demag, 470 —
B Bulk Analysis: 19em Magnetic Data: 18 em 43cm Stable Inclination 79.0 50.4
4 fhcinad Si0, 41.33 Intensity (emu/cc)  2467.7 1719.9 ]
Ai203 12.88 Inclination before P_‘wsled Propertias: 99 cm
FeqaOg 1.63 demag. — 24 1.7 - £ 5 Vp tkm/s) 386
FeQ 10.75 Srable Inclination -4.3 5.8 £ Porosity (%) 18.50
MgQ 5.19 b g Wet Bulk Density 280
Ca0 11.08 Physical Properties: 18 cm 43 cm - Grain Dansity 296
iy NayO 27 Vp (kmis) .47 a.41 5
. K40 0.47 Parosity (%) 16.18 i Other Data: 78 cm
'_ TiOg 4,46 Wet Bulk Density 2,79 Therm, cond,
- " Py0g 0.52 Grain Density 313 _ [mecalfem-s* C) 4,35
i i MnO 0.44
| - | Lol - -
H0* -
Baked HZO_ e —
and bricklike co, -
hardness Cr 64.00 T
Ni 50.00 cnin
il —
from S 452.00 bt e
Pl l Zr 341,00 Q ]
gresn = *
S 1
100—} d
- —
H ,
E N
3’ L~
j = »
T l 1
i -]
O ’
10 |-
I_ 150 - !
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.

5|8

AR

H
o]
L
E
A

2]a

[2

Depth: 583.8 to 584.9 m

Amygdaloidal basalt, Aphyric, 0-30% vesicles, note horizontal orientation of some chains
of vesicles, 0,2-4.0 mm calcite and clay infilling, Vesicles in Pieces 5, 6, and 7 empty.

The basalt is fine-grained and lightly altered.

Shiphoard Data

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag,

Stable [nclination

Physical Properties:

Up tkm/s)
Porosity (%)

Wet Bulk Density
Grain Density

74 cm
581.9

1.0
-1.5

T4 em
4,55
13,73
2.75
3.03

£
£
z
g
&

em
0

}c

50—tp

e

28

150 —

raphic
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.

5[8

414|a

H
o]
L
E
A

2]

[a

Depth: 584.9 to 586.0 m

Massive aphyric basalt. Vesicles 20% in top 1.5 cm, sbsent beneath. A few clay filled
amygdules, Fine-grained up to Piece 2C which abruptly becomes medium-grained.

Shipboard Data

Bulk Analysis: 73em
5i0y 49.51
mzoa 13.43
Feq0q 1.61
FeD 10.60
MgO 6.67
Cal 0.3
NagO 269
K20 0.37
TiOy an
P205 0.40
MnO 0.24
Lol ——
Hy0" —
HyO -
€Oy —
Cr 83.00
Ni 53.00
Sr 415.00
Zr 251.00

Magnetic Data:
Intensity lemu/cc)
Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Parosity %)

‘Wet Bulk Density
Grain Density

86 cm
2223

-8.2
25

86 cm
4.99
6.18
2,89
3.02

orr A.LIS
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SITE 446

HOLE A

CORE 25  CORED |

580.5-600.0 m

TIME—ROCK
UNIT
BIOSTRAT

ZIONE
FORAMS
MNANNOS
RADS

FOSSIL
CHARACTER

SECTION

GRAPHIC
LITHOLOGY

METERS

LITHOLOGIC DESCRIPTION

Upper Lower Eocene

7. orthostylus Zone (N)

B

BASALT

sl qaalav i bevselogniiogas |I||?||||

gl

e

HTHT T T

SMEARS:

Fatdspar
Clay miner

Valcanic glass -

Dpaque mi

Heavy minerals %™ 4

Carbonate

Silicenus el - 1

Mica
Glavconite
Zeolites

Muditone, Claysy Nannofosmil Chalk with Siticeaus
Foasils or Zeolites, or Feldspars, or Micronodules
oo/and Ash. Zeolitic and feldspar-rich mudstone
underfies @ basalt flow, with obvious contact zone.
The contact rane show new componants {feldspars
wery close to basalt, zeclites ot 5 om) s well
remainders of previous siructures = stight biaturbation,
wame |eminae. Color very dark gray [2.5Y 3/0) to
dark brown (T.5YR 3/21.
Balow the contact zone, irregular aiternating mudstons
with ssh and clayey nannofossil fcalcarsous core, Calors
=e chisfly gray [NE, 2.5Y B)in the calcarecun Tone,
chiefly very dark gray (2.5Y 3) to black [2.5Y 2)
somatimes reddish black = micronodules [10R 2/1] in
zone, Slight o izl
Laminations appear throughout, but are more sbundant
in calcareous parts. Laminse are parallel or irreguler,
There are minor micro- cross-beds, lenses and other
current structures.
Ash s comman in mudstone, 1 wall o silicoous fossils
{malnly radiolarians), which are partly dissolved,

Muditone
with with Ash and
Zuolries Micranodvie
5% %
TO% %
- 1%
» +
% %
" 5%
- ™
= VSN (micpenionm] — 5% imiescaiorite)
i 4 3% =
- - 15% -

L]

wth
Faldmars
15%
aly kL)

i

nerals 7%

unspec.  I% 1

FRUD

3112 [Claysy Nannofonil Chalk)

Fridupar

%

Clay minarals A8%

Mica

1%

Carbonate unspec. 15%

Nennafousl

it 3%

CARBON-CARBONATE:
4-14 (58,29, 24)

9vr LIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

[s]a]alal6]a] [2]5] [1

Piece Number

Depth: 590.5 10 591.9 m

Visual Description
0-140 cm: basalt aphyric, fine-grained, dark gray, Vesicles 1-2%, 2-3 mm, filled with calcite

._\.

(0-B0 em) and chlorite (80-140 cm),

Upper one-third appears to contain approximately 5% relict phenocrysts possibly after

olivine as d by euhedral outlines with cracks in alteration products.
Shipboard Data

Magnetic Data: 13 em
Intensity (emu/ec) 192.3
Inclination before

demag. -026
Stable Inclination 24
Physical Properties: 13em
Vp (km/s) 5.19
Porosity (%) a.70
Wet Bulk Density 283
Grain Density .02
Other Data: 13em
Therm. cond.

(meal/em-s* C) 4.28

- Graphic
i ) Representation

\

X

i

)

Shipboard Studies

Orientation

1L

. \ - ‘ Alteration

aN”

[N

il

ool

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s[e [a[a] s[a] [2]5] |2

Depth: 5919 105933 m

Visual Description
0-40 em: basalt aphyric,fine-grained, gray. Vesicles <1%, <2 mm, filled with chlorite
and calcite. Similar to Core 25, Section 1.

40-135 cm: basalt, aphyric fine-grained, dark, non-vesicular,

Shipboard Data
Bulk Analysis: 51cm Magnetic Data: 69 em
Si0, 52.60 Intensity lemu/cc) 161.9
N203 12.78 Inclination before

FegOq 1.55 demag. -233
FeD 10.22 Stable Inclination -11.1
WMgO 6.7

Ca0 8.81 Physical Properties: 69 cm
NayO 291 Vip (km/s) 4.75
KQO 0.84

TiDy 3.28

P20g 042

MnO 0.15

Lol -

Hp0* -

Hy0™ -

€O, -

Cr 50.00

Ni 51.00

S 393.00

2Zr 255.00

9b¥ A.LIS
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H

VISUAL CORE DESCRIPTION £
FOR IGNEOUS ROCKS ea | sie || core [secr.
s[8la]a]s[a] [2]s] [3

Depth: 593.3 to 584.1m

Visual Description

0-87 cm: basalt identical 1o that described at the base of Core 25, Section 2, but fresher,

aphyric, fine-grained, dark.

Shipboard Data
Magnaetic Data:
Intensity (emu/ec)
Inclination befare
demag.
Stable Inclination

Physical Properties:
Vp (km/s)

Other Data:
Therm. cond.
(mcal fem-s-“ C)

41em
329.6

4.5
1.5

41 em
439

41em

EAR

9vr ALIS
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SITE 446 HOLE A CORE 26 CORED INTERVAL: 500.0-609.5 m
FOSSIL N
o |- LcHaracTEr
O |Euw 8| 2| orarmic LE=
(3 - Z.
i ;g g 3 5 E LITHOLO GY 2! Ol LITHOLOGIC DESCRIPTION
$2oNz|2al | |8 2 jg
= = [R]Z|3 3
o = T SG 4N
- z 10R 21 Dominant Lithology:
7 {A) Mudstone, dark gresnish gray (5G 4/1) 1o reddish
0.5 biack {10R 2/1), very hard, glauconitic, to feldipar-rich,
" zeoditic laminated Mudstone overlies basalt section st
1 N top of Section 1, Dark greenish gray (5G 4/1) glauconite
7 wshy, (may be sandy 1o silty) Mudstone or Siltstone,
10— with frequent Lamination, Stight bioturbation wndarlies
1 the upper basalt in this core, May have calcarecus or
-] siticoous fossits:
] Minor Lithology:
B (8] Claystone, reddish biack {10R 2/1) baked, very hard
b Claystone 8t contsct with lower basslt. No sedimentary
- BASALT strustures,
3 7] SMEARS:
o = A ]
g ] Feldipar W Om owm W
§ ] Clay minerals 7% 1T 66% BN
o = Volcanic glass W% B 5% —
= Opaque minerals - - - -
5 — Hravy minerals % 1% % %
. Carbonate unspecifiod 4% 0% 12% 2%
Nasinofossily % =
* 5G40 Radiolarians
3 lalrared) m e =
ael B . Glaucanite 0% 4ER 20% -
. 100 2/1 Mica - - » -
. Znalites - - - an

-|  BASALT

Bt I

oy A.LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE CORE

SECT.

sl lalafs[a] |26

[1

Depth: 600.0 to 601.5m

5145 em: basalt aphyric, fine-grained, gray, vesicular.
Vesicles 1%, <1 mm, filled with calcite and chlorite.

60-100 em: vesicles 5-7%, <2 mm,

Shipboard Data
Bulk Analysis:
Si0y
Al203
Fegly
FeQ
MgQ
Ca0
Nag0
K40
Tio,
Py0g
MnO
LOI
Hy0"
HpO™
€0,
Cr

Ni

S

Zr

33cm
48.69
13.05
1.44
9.54

10.87

Magnetic Data: 47 em
Intensity (emu/cc) 188.1
Inclination before

demag, -346
Stable Inclination -166
P_hyded Properties: 47 cm
Vp (km/s) 436
Porosity (%) 12.29
Wet Bulk Density 2.76
Grain Density am
Other Data: 47 em
Therm, cond.

{mealfem-s-*C) 3.89

o3

-

18

Piece Number

Orientation

SIS )

~

\CTE

RS

&

150

&

Shipboard Studies

- | Atteration

Special Storage

FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

H
VISUAL CORE DESCRIPTION g
E
A

s|s|alale[a] [2]6

Depth: 601.5 to 602.9 m

Visual Description

0-145 cm: basalt identical to that described for Core 26, Section 1, fresher. Vesicles < 1%,

<1 mm, filled with chlorite. Vein with calcite and chlorite.

9ty ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

Is[sla]a]s]a

AOED

Depth: 602.9 to 604.4 m

SITE

Visusl Description

0-55 crn: basalt similar to Core 26, Section 2.

B5-107 em: sediments,

107-150 cm: next lava flow. Basalt aphyric, fine-grained, dark gray. Vesicles 1%,
<2 mm filled with calcite and chlorite,

Shipboard Data

Bulk Analysis: 46 cm Magnetic Data: 44 em 140 em
Si0g 51.05 Intensity {emu/cc) 973.0 198.2
Al;05 13.64 Inclination before

Fe203 1.48 demag. -223 266
FeQ 8.79 Stable Inclination -21.6 22
MgO 6.02

Ca0 10.85 Physical Properties: 44 cm 140 cm
anﬂ 3.02 Vp (km/s) 572 4.88
K40 0.31 Porosity (%) - 9.56
Tioy 312 Wet Bulk Density —— 2.86
Po0g 0.35 Grain Density - 3.05
MnO 0.22

Lol —

Hy0" -

Ha0 =

m2 —_—

Cr 175.00

Ni 94.00

S 426.00

Zr 229.00

Orientation

5

3 if

em £ 52
0—

-1A

—'IBG

Jic|c3

el ]|

"IZB@
50—
100—
]
150 -

Shipboard Studies

Special Storage

.| Alteration

Naxt

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

H
VISUAL CORE DESCRIPTION E
E
A

[s]e]a]4]e |2[s

Depth: 604.4 to 604.8 m

Visual Description

0-27 em: basalt identical to that described at the base of Core 26, Section 3.

27-43 cm: chill zone (27-31 em glass), next lava flow. Basalt aphyric, fine-grained
(to aphanitic), dark. Vein with calcite.

9y 4.LIS
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SITE 446 HOLE A CORE__ 27 CORED INTERVAL: 609.5619.0 m
" FOSSIL o
g : CHARACTER 3 [ E n
P
wl x|, 2] & | GRAPHIC 2 LITHOLOGIC DESCRIPTION
LZ[=0|2|¢ G| & | LTHOLOGY ExiEERY
£- |9nN(ZIZ |8 . = Eﬂ
= |= |83z HEEE
= Drilling Brecein
0.5 Thrse ploces plus small fragments
1 = 11) Calearecus to Chalky Claystons
| £2) Chalk
1-0—_ BASALT (3} Chalky Cleystons with Radiolarians
- (1) Dark greenish gray 1o buegreen (58G 4/1 10
= 58 4/1) Caleamsous Claystons faintly laminated, faintly
z bioturbated.
T 7 (2) Gray to light gray (5GY 6/1 to BGY /1)
§ = — Chalk, massive.
Ly . 131 Diark greanish gray {566 4/1) Claystons
w5 7 with eslcarpoun laminae aned thin [apiroximately
2 2 e 2 mem) very fine tifty fining-upward layers with
E ] fairty weli-daveloped load casts and sharp lower
s | B -] Eontacts.
- ]
=) ] SMEARS:
FP —— TR0 146 cm i 12) [
= 150 em Feldspar ‘- T% B +
. Clay minerals BE-BE% % 5%
- Voleanic plass - - -
- Oparue minesaly r - -
7 Humey mineraly - %
3 ] Migronadules 0% %
- voID Carbonate unipec, 20-30% (with foram?) 0% 0%,
= Fadiolasians - - 5%
- Glasennine + - »
- Zeolites ™ - %

9y ALIS



61§

£
s § 2 B
E 5532 .} VISUAL 6 s 3
2 gEE & 25 - CORE DESCRIPTION 0 5 £ 3 )
£3 ¢ 2 B = OR IGNEOUS ROCKS ec | siTE L £ £ g & = Ty
3 B E 8 g £| core [secT. E E2® 546 VISUAL CORE DESC
s €545 28 : 8% 3 f2 FOR IGNEOUS ROCKS v
— E =
0 S — sls fa]als [a] [2]7] 1 g 3 E&, FEE% = tec | site || core [sect.
B 4
g = Depth: 6095 m 10 611.0m p 1[o0 = 5[3 41416 £ [2[7 [2
] L] :}ﬂlual D:sw}ption - e |1 Depth: 611.0t0 6125 m
ray, aphyric, am Joidal [initi
43 il 5-40 ¢m: possibly :?::i:jldi' hmt-la"ﬂ L o ]2 -] Visual Description
06k v amvadulie S Ebonits Wi of olivine, || Dark gray, aphyric basait. Occasicnal plagioc!
—. L1 S talciie vsi ¥ nate around 10%. Some pyrite and smectite (0,252 mm), . P phenocrysts (0.5-1 mm). Some mi:oa:h::»::a Pyt (0.5-1 mm] and atered olivine
L1 56110 cm: amygdules filled b ish " (0.25-10 mm) lined or filled by dark cl crysts of ofivinel?) {altered). Occasionsl vesicles
4 O@ B Initially about 10% but fwl\:‘sf::;"&f:?nf:licr]:lu\; material and fine-grained pyrite, -3 L~ 84-137 cm: 10% very fine vesicles (<0 chan:,:;'::"'s.rﬁt?l-cuurng clay and pyrite lined veins,
EA : 3 . Some chloritic/clay filled veins and lined f Piece 15, 137- : B
132-141 em: Piece 17 has a large vug partially fill i and lised fracuvay , 137-146 om:-3 mm wide vein wi
ed b h . |1 o with euhedral carbo
g L] lfn-lsccm_- pyrite lingd vein. y i y dark clays and pyrite (30 x 10 mm). F“‘Lece-iB.M-qZ em: 1 cm thick clayey filled vein. e,
Pieces 6, 11, and 16: dri i L1 5-150 cm: sediment.
e L] iling breccia. —4 ﬁ g
aa|(]
JE Tl shipboard Data i ] stisboard Dwa
|1 Bulk Analysis: 1 - Bulk Analysis: 84 cm
] 8005 510, 412“? Physical Properties: 77 cm - e | sio, 47.20
[ 00 0l 11 A1L0, it Vp tkmis) 3.44 Alg0q 12.11
s+ |00 L1 P 175 e AL 22 15{ga0 1 20 168
FeD 1186 Wut. Bulk D.enﬂw 2,56 0 [n) FeD 11.06
47 |1 W0 ?:10 Grain Density 3.18 50— g : |4 Mg 6:?3
s @ L1 Ca0 9.47 —— Gl 955
P NagO 2.40 17 Q || NayO 2.45
4 /= K0 0.86 1= |4 K0 089
94 .. + A Ti0, 420 8 |%°5") Tioy 4.36
Py0 P,0
— 2 0.45 - L] 5 0.43
S|k ] 023 9 N0 022
. Lot i = - Lo =g
* i ol e PN s
- | Hy0™ = 110 Hy0 _
S g 0 4 & =
-1 32.00 = —_— h 6.00
et @ ’ - Ni 35.00 nl 1 i 42,00
Tl |- St 431.00 B | 442,00
14 Q & 312.00 [k & 307.00
™ B —iz[ve |
% o 2
o= E d . »
12 d 100—"3 PMT |1
| r= p g ]
13
L |02 -1
—— A
SH o1 PEY M
14
] B —z]l) -1
o P | A
ef %0 u =
[ (o= L~
) [ 1Y
} o g
- L1 1P\ d
L £ =
& B T .
150 il _ )
Sed.
160 — -
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SITE 46 HOLE A CORE 28 CORED INTERVAL: 619.0-628.5 m
FOSSIL I
x 5 | CHARACTER | It
O, w =
et |ew o| = GRAPHIC ]
.Lz :g ; § 5 E LITHOLOGY §= LITHOLOGIC DESCRIPTION
2
= |24 F1Z18 HIE =
G S HELE:
— | B |CM|
£ Nt Glauconitic Mudstoms, derk gray (N4); locally
5 ’5 Inminated and with faint color band alternation with
dark bluish gray (58 4/1) to dark gray (N4); an
9. 1 5G 411 interbed of dark greenish gray [5G 4/1) of Glauconitic.
E é Adtared Tul [Ash) st 80.5-82.0 em (1.5 em thick],
§ § SMEARS: Glaucanitic Alrared
= N4 Mudstons Ash
Feldspar [ 1- 2% 5%
RP| FP cc bl u\r«um.\f Tﬁ e 755
Mecronodules 15% 5-15% -
Radiclarians —— -
Glauconite % 0% ™
Carbonate inapos.
(Nannolossils) 4 %
Biotite k0
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s|s [a]a]s [a] [2]8] |1

Depth: 619.0 to 6205 m

Visual Description

0-7 cm: dark gray, aphyric, sphanitic basalt. Odd vesicle, 0.5-1 mm, lined by light olive
green clay (smectite). Outer surfaces of pieces covered by dark gresn chloritic material
with very fine pyrite or dark gray clayey material. Odd quartz or zeolite grain in vesicle
on outer surface of one piece. Possible upholecontamination,

9vF ALIS



SITE 446

Site 446
—0 cm
—25

—150

4.CcC

2,cC

2-1

11
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SITE 446

Site 446
—0 cm

5,CC 6CC 71
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SITE 446

Site 446

FO cm
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SITE 446

Site 446
—0 cm




—150

10-7 111 121 12-2

10,CC

114 11,€cC 12-3 124 12,CC 131
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SITE 446

Site 446
—0 cm

b

—150

13-2 13-3 134 135 13,CC 141 14-2 14-3 14-4 14-5 14CC 151
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SITE 446

Site 446
—0 cm

180 s s : ¢ 165 16CC 171 17,CC 181
15,CC

528



SITE 446

Site 446
—0 cm
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