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Shipboard Scientific Party'

HOLE 443

Date occupied: December 28, 1977

Date departed: January 4, 1978

Time on hole: 6 days

Position (latitude; longitude): 29° 19.65'N; 137°26.43'E
Water depth (sea level; corrected m, echo-sounding): 4372.0
Water depth (rig floor; corrected m, echo-sounding): 4386.0
Bottom felt (m, drill pipe): 4386.0

Penetration (m): 581.5

Number of cores: 64

Total length of cored section (m): 581.5

Total core recovered (m): 304.5

Core recovery (%): 52

Oldest sediment cored:
Depth sub-bottom (m): 475.0
Nature: mudstone
Age: early middle Miocene (15 m.y.)
Measured velocity (km/s): 1.56

Basement:
Depth sub-bottom (m): 581.5
Nature: basalt
Velocity range (km/s): 3.82-5.82

Principal Results: Site 443 is in the east-central part of the Shi-
koku Basin. The stratigraphic section consists of 44 meters
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of Pleistocene mud; 77 meters of Pleistocene nannofossil
clay, clayey nannofossil ooze, and ash; 57 meters of Plio-
cene ash and clay; 24 meters of Pliocene mud; 57 meters of
Miocene mud and nanno ooze; 31 meters of Miocene mud-
stone; 45 meters of Miocene nannofossil chalk and mud-
stone; 98 meters of Miocene claystone, mudstone, ash and
chalk; 35 meters of phyric-olivine-basalt flow, with hydro-
thermal veins; 34 meters of pillow-lava flows; and 47 meters
of interbedded phyric-basalt flows and pillow-lava flows.
Continuous sedimentation started with middle Miocene re-
sedimentation of volcaniclastic, hemipelagic, and pelagic
sediments and was then dominated by post-middle-Miocene
hemipelagic sedimentation slightly above the CCD. The age
of the oldest sediment is 15 m.y., providing a basement age
at variance with the magnetic-anomaly age. Magnetic in-
clination of basalts shows a combination of reversed polari-
ty and normal polarity, with both high and low inclina-
tions.

BACKGROUND AND OBJECTIVES

Background

The background and objectives for Site 443 are
directly related to and coordinated with the background
and objectives reviewed for Site 442.

Site 443 is in the Shikoku Basin, which provides a
unique testing ground for the rifting model of the origin
of marginal basins. The marine geology of the Shikoku
Basin was summarized by Karig, Ingle, et al. (1975);
Tomoda et al. (1975); Kobayashi and Isezaki (1976);
and Watts and Weissel (1975). The magnetic-anomaly
pattern of the Shikoku Basin is linear (Tomoda et al.,
1975), and age determinations of these patterns by
Kobayashi and Isezaki (1976), Watts and Weissel
(1975), and Kobayashi and Nakata (1977) suggested a
symmetrical-spreading history for the Shikoku Basin.
Spreading originated from a now-extinct spreading
center about 28 Ma and ceased at about 18 Ma.

Basement age determination was attempted (Karig,
Ingle, et al., 1975) during Leg 31 of the Deep Sea Drill-
ing Project when Site 297 was drilled; however, drilling
there failed to reach basement. Drilling at Site 442 per-
mitted determination of basement age, (18-21 m.y.),
which is in agreement with location of that site on mag-
netic anomaly 6 (see Site 442 report, this volume). Drill-
ing results at Site 442 demonstrated that during the ear-
lier history of rifting pelagic carbonates and zeolitic
clays were deposited, but later and also during the
period following spreading deposition of hemipelagic
clay was dominant. These hemipelagic clays were part
of the distal zone of a large clastic wedge which thickens
westward towards the Kyushu-Palau Ridge. The dom-
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inance of hemipelagic sediments at Site 442 is at
variance with the occurrence of turbidites, thick ashes,
and clayey nannofossil oozes at Site 297.

The nature of the crust underlying marginal basins
has been of interest. Several investigators demonstrated
that marginal basins are underlain by oceanic crust
(Fischer, Heezen, et al., 1971; Andrews, Packham, et
al., 1975; Ridley et al., 1974). Drilling at Site 442
demonstrated that the Shikoku Basin is underlain also
by oceanic basalts, but these basalts are characterized by
. a higher-than-normal vesicularity, and they lack olivine.

Site 443 was positioned on a moderate positive mag-
netic anomaly, identified as anomaly 6A, on the eastern
side of a hypothetical extinct spreading center in the
Shikoku Basin. This site was located along a seismic-
reflection profile surveyed by the R/S Kaiyo-Maru
(IPOD, Japan, 1977), shown in Figure 1. The seismic
survey line obtained by the D/V Glomar Challenger is
shown in Figure 2. The survey track is shown in Figure
3

Objectives

The primary drilling objectives at Site 443 were three-
fold. Of prime importance was the determination, from
paleontological study, of the age of the basaltic base-
ment, so as to calibrate the magnetic-anomaly age deter-
mination of previous studies and thus test the proposed
symmetrical-spreading origin of the Shikoku Basin.

A second objective was the determination of the min-
eralogy, petrology, and chemical composition of the
basaltic floor of the Shikoku back-arc basin and com-
parison of these findings with new findings at Site 442
concerning composition, vesicularity, and olivine con-
tent. These data are also to be compared to oceanic-
crust data from other settings. In addition, the paleo-
magnetic ages of the basaltic columnar section were to
be determined to understand the crustal evolution of
this and other back-arc basins.

A third objective deals with the nature of sediment
dispersal into the Shikoku Basin. Prior drilling at Sites
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297 and 442 indicated derivation of sediment from Shi-
koku Island and the Kyushu-Palau Ridge. Do the sedi-
ments at Site 443 represent supply from a third source or
from one or both of the sources known to date? Finally,
because Site 443 is near a southerly meandering portion
of the Kuroshio Current, is there evidence of higher bio-
genic productivity at this site, as suggested, for instance,
at Site 297 by Karig, Ingle, et al. (1975)?

OPERATIONS

The Glomar Challenger departed Site 442 for Site 443
at 2242 hours, 27 December 1977, Upon departure, a
sonobuoy was run; then a course of 072° was followed
to the Site 443 area, approximately 72 nautical miles to
the northeast (Figure 3).

At 1000 hours, 28 December, a 13.5-kHz beacon was
dropped. Following a Williamson turn, the ship re-
turned to the site of the beacon drop and began posi-
tioning procedures. PDR water depth to drill floor was
calculated as 4382 meters. At 1241 hours, positioning
over the beacon was achieved, and at 1300 hours the
bottom-hole assembly was made up and running in hole
began.

Probing for bottom began at 2130 hours, spudding
and run-in to take first core occurring at 2200 hours.
The first core, recovering 6.86 meters of sediment, was
on deck at 2258 hours (Table 1).

Basalt was first recovered in Core 49 at approximate-
ly 460 meters sub-bottom depth (Table 1). Coring con-
tinued through Core 63, uneventful except for a 1-hour
wait on weather following retrieval of Core 55. High
winds at this time caused a 200-foot excursion of the
ship from the beacon.

Following retrieval of Core 63, high winds (gusts to
40 mph), along with sea conditions causing pitches up to
7°, forced termination of drilling at Site 443 at 0715
hours, 3 January 1978. Accordingly, operations to pull
out of the hole began. The bit reached the mudline at
0900 hours, and at that time Core 64, the last core taken
before termination, was retrieved. It was cored from
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Figure 1. Seismic-survey line through Shikoku Basin by R/V Kaiyo Maru.
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Figure 2. Glomar Challenger seismic-reflection profile approaching Site 443. See Figure 3 for location.
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Figure 3. Site location map.

577.0-581.5 meters sub-bottom depth. Bit life at this
site was 50.2 hours, 45.5 hours in basalt.

At 0018 hours, 4 January 1978, the bit was on the
drill floor, and at 0042 hours preparations were made to
head for Site 444.

SEDIMENT LITHOLOGY

A single-bit hole was drilled at Site 443. The drill
string penetrated 581.5 meters, of which 457 meters
were sediment. Forty-nine sediment cores were recov-
ered, ranging in age from early middle Miocene (about
15 m.y.) to late Quaternary.

Five lithologic units were recognized, according to
color of the fresh sediment, the nature of the dominant
paleontological and mineralogical components, and
sedimentary structures. Table 2 and Figure 4 summarize
the stratigraphy for Site 443; Table 3 summarizes the
color and main smear-slide data.

Unit I

Unit I is present in Cores 433-1 through 443-13. It is
121 meters thick and consists of dominantly dark-
greenish-gray (5GY4/1), soft to firm mud, without
noticeable sedimentary structure. The nature of the
main sedimentary components allows further subdivi-
sion into two sub-units. Sub-unit Ia (Cores 1 to 5-CC, 0
to 44.8 m) is a mud with ash interbeds or streaks. The
silt-sized fraction constitutes about 20 per cent of the

111



SITE 443

TABLE 1
Site 443 Coring Summary
Date Depth From Depth Below
(Dec., 1977 Drill Floor Sea Floor Length
and (m) (m) Cored  Recovery Recovery

Cores  Jan, 1978) Time Top Bottom Top Bottom {m) (m) (%)
443-1 28 2258 4386.0-4393.0 0.0- 7.0 7.0 6.86 98
2 29 0016 4393.0-4402.5 1.0=- 16.5 9.5 5.99 63
3 29 0132 4402.5-4412.0  16.5- 26.0 9.3 9.27 98
4 29 0247  4412.0-4421.5 26.0- 35.5 9.5 4.88 -4 |
5 29 0358 4421.5-4431.0 355- 45.0 9.5 5.28 56
& 29 0559  4431.0-4440.5 45.0- 54.5 9.5 1.79 82
7 29 0717 4440.5-4450.0 54.5- 64.0 9.5 9.20 97
8 29 0835  4450.0-4459.5  64.0- 73.5 9.5 6.18 65
9 29 0948 4459.5-4465.0  73.5- 83.0 9.5 8.72 92
10 29 1112 4469.0-4478.5  B3.0- 92.5 9.5 9.34 98
11 29 1230 4478.5-4488.0  92.5-102.0 9.5 843 49
12 29 1351 4488.0-4497.5  102.0-111.5 9.5 234 25
13 29 I517 4497545070 111.5-121.0 9.5 0.55 6
14 29 1637  4507.0-4516.5 121.0-130.5 9.5 8.72 92

15 29 1745  4516.5-4526.0 130.5-140.0 9.3 9.48 99+
16 29 1908  4526.0-4535.5 140.0-149.5 9.5 2,60 27
17 29 2031 4535.5-4545.0 149.5-159.0 9.5 5.48 58
18 9 2148 4545.0-4554.5  159.0-168.5 9.5 4.43 47
19 29 2311 4554.5-4564.0  168.5-178.0 9.5 310 i3
20 30 0045 4564.0-4573.5  178.0-187.5 9.5 .77 9
21 30 0157  4573.5-4583.0 187.5-197.0 9.5 433 25
22 30 0322 4583.0-4592.5 197.0-206.5 9.5 3.06 32
23 k1] M43 4592.5-4602.0 206.5-216.0 9.5 6.31 66
24 30 0602 4602.0-4611.5 216.0-225.5 9.5 8.34 B8
25 30 0725 4611.5-4620.0 225.5-235.0 9.5 3.93 41
26 30 0835  4620.0-4629.5 235.0-244.5 9.5 3.22 34
27 30 0952 4629.5-4639.0 224.5-254.0 9.5 5.43 57
8 30 1112 4639.0-4648.5 254.0-263.5 9.5 2.30 24
29 30 1228  464B.5-4658.0 263.5-273.0 9.3 6.75 71
30 30 1347  465B.0-4667.5 273.0-28B2.5 9.5 3.00 32
31 a0 1515 4667.5-4677.0 2B2.5-292.0 9.5 6.91 73
32 30 1634  4677.0-4686.5 292.0-301.5 9.5 166 17
33 30 1757  468B6.5-4696.0 301.5-311.0 9.5 3.64 38
34 30 1907 4696.0-4705.5  311.0-320.5 9.5 6.77 71
EL] 30 2026 4705.5-4716.0  320.5-330.0 9.5 338 36
36 30 2145 4716.0-4725.5 330.0-339.5 9.5 7.10 75
37 30 2302 4725.5-4735.0 339.5-349.0 9.5 L.60 17
i8 3l 0030 4735.0-4744.5  349.0-358.5 9.5 1.75 18
39 3l 0155 4744547540 358.5-368.0 9.5 252 27
40 31 0320 4754.0-4763.5 368.0-3775 9.5 3.15 33
41 31 0437 4763.5-4773.0 377.5-387.0 9.5 0.99 10
42 31 0548  4773.0-4782.5 3R7.0-396.5 9.5 2.05 22
43 3l 0715 4782.5-4792.0 396.5-406.0 23 338 36
44 31 0838  4792.0-4801.5 406.0-415.5 9.5 0.20 2
45 3 1001 4801.5-4811.0 415.5-425.0 9.5 2.87 n
46 3l 1124 4811.0-4820.5 425.0-434.5 9.5 265 28
47 il 1248 4820.5-4830.0 434.5-444.0 9.5 0.91 10
48 3l 1410 4B30.0-4839.5 444.0-453.5 9.5 1.65 17
49 31 1653 4R3I9.5-4849.0 453.5-463.0 9.5 5.30 56
50 3l 2042 4849.0-4858.5 463.0-472.5 9.5 4.92 52
51 3 2212  4B5B.5-4B63.5 471.5-4775 5.0 017 3
52 1 0218  4B63.5-4868.0 477.5-482.0 4.5 4.52 100
53 1 0810  4868.0-4877.5 4B2.0-491.5 9.5 4.19 44
54 } 1427  4B77.5-4887.0 491.5-501.0 9.5 10.28 108
55 1 1653  4BR7.0-4890.5 501.0-504.5 35 2.82 81
56 1 1935  4890.5-4896.5 504.5-510.5 6.0 4.49 75
57 1 2230 4896.5-4906.0 510.5-520.0 9.5 2.60 27
58 2 36 4906.0-49155 520.0-529.5 9.5 5.717 6l
59 2 0857  4915.5-4925.0 529.5-539.0 9.5 656 69
60 2 1317 4925.0-4934.5 539.0-548.5 9.5 861 9
61 2 1912 4934.5-4944.0 548.5-558.0 9.5 5.28 36
62 3 0016 4944049535 S558.0-567.5 9.5 4.60 48
63 3 0449 4953.5-4963.0 567.5-577.5 9.5 10,30 108
64 3 1010 4963.0-4967.5 S577.5-58BL5 4.5 4.38 97
Toual 5815 304.05 52

sediment; clay minerals form the main component (more
than 70%), followed by siliceous fossils (radiolarians
4%, diatoms 2%, sponge spicules 1%), quartz and
feldspars (4%), and transparent volcanic glass (3%). In
the ash layers, the amount of volcanic glass is as much
as 75% per cent. Calcareous tests, few in the upper
cores, increase slightly downward. Siliceous fossils a
rather abundant, but gradually decrease downward.
Sub-unit Ib (Cores 6 to 13, 44.8 to 121 m) is marked by
relatively large amounts of silt (20-40%), calcareous
materials, and scarceness of ash layers. The sediment is
a nannofossil mud, a calcareous mud, or a clayey nan-
nofossil ooze, in which carbonates form up to 55 per
cent. Nannofossils generally constitute the most abun-
dant calcareous tests; foraminifers average up to 5 per
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cent or are absent; unspecified carbonate minerals are
common. Trace amounts of siliceous fossils occur;
volcanic glass and terrigenous silt (quartz, feldspars)
usually do not exceed a total of 10 per cent.

Unit II

Unit II represents a thickness of about 85 meters,
from Cores 14 to 22. It is distinguished from unit I by
the gray (5Y5/1) to greenish gray (5GY5/1) color,the
relatively low silt content (10-20%), the very high abun-
dance of clay minerals (more than 80%), and the
absence or scarceness of calcareous and siliceous fossils.
Sedimentary structures are not apparent, as in unit I.
Two sub-units are distinguished, based on their content
of volcanic material. Sub-unit Ila (Cores 14 to 19, 121
to 178 m) is an ashy clay to ashy mud containing about
10 per cent volcanic glass, with rare ash layers. Sub-unit
1Ib (Cores 20 to 22, 178 to 206.5 m) is clay to mud,
characterized by very large amounts of terrigenous ma-
terials: clays (up to 96%), quartz and feldspars (3-15%),
common heavy minerals, and sporadic micas.

Unit III

Unit III is 57 meters thick and extends from Cores 23
to 28 (206.5 to 263.5 m). It is distinguished from unit 11
by a dark-grayish-brown (2.5Y4/2) to grayish-brown
(2.5Y5/2) color and by the presence of calcareous nan-
nofossils and associated carbonates in variable amounts.
Nannofossils, increasing downward from Core 22, are
very abundant in the upper part of unit I1I (40 to 80% in
some levels of Cores 24 and 25), then decrease. Siliceous
fossils (mainly radiolarians) average 3 per cent, but lo-
cally reach 14 per cent. Ash layers are absent, and vol-
canic glass is rare (generally traces to 3%). Zeolites oc-
cur in trace amounts in almost every core. There are no
visible sedimentary structures, as in the overlying units.

Unit IV

Unit IV extends from Cores 29 to 38 (263.5 to 358.5
m). It consists chiefly of olive-gray (5Y5/2 to 5Y4/2),
stiff to hard mudstone, with evidence of bioturbation.
The silt content generally ranges from 10 to 20 per cent,
except in Cores 33 to 35, in which it reaches 40 per cent.
Volcanic particles are rare (traces to 3%). Two sub-units
are distinguished, based chiefly upon the content of cal-
careous nannofossils and ash layers. Sub-unit IVa in-
cludes Cores 29 to 34-2 (thickness 50.5 m). It is typical
inorganic mudstone (clay minerals 60 to 80%; quartz
and feldspars average 5%, locally 15-20%; micas com-
mon; heavy minerals occasional), interbedded with ash
layers (glass content sometimes up to 75% in Cores 32
and 33). Siliceous remains generally form 5 per cent of
the sediment, but increase in Core 31 (19% at 31-1, 110
cm; 13% at 31-2, 75 cm). Bioturbation is of minor to
moderate importance, burrows being filled either by
volcanic material or by common mud. Typical Zoo-
phycos and chondrites traces can be identified. Sub-unit
1Vb extending from Cores 34-3 to 38 (thickness 44.5 m)
comprises mudstone and nannofossil chalk, the latter
being represented mostly in Cores 35 and 36 (40-90%
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TABLE 2
Lithologic Units at Site 443
Depth and
Unit Thickness
Interval Designation (m) Main Color Main Lithology = Main Components Structure Age
443-1-1 Ia 0.0-44.8 Mud Clay minerals Homogeneous; ash  Pleistocene

to (44.8) layers
5,CC

D i -
6 Ib 44.8-121 mkpeenish gy’ (o oofsaii(eal  Cliy midesalind  Homogeneous Pleistocene

(5GY4/1)
to (76.2) careous mud) to  calcareous nanno-
13 clayey nanno- fossils or unspeci-

fossil ooze fied carbonates

14 Ila 121-178 Ashy clay, mud Clay minerals and  Homogeneous; Pliocene
to (57.0) volcanic glass rare ash layers
19

Gray (5Y5/1) to : :
20 11b 178-206.5 greenish gray Clay, mud Clay minerals Homogeneous Pliocene to
to (28.5) (5GY5/1) (nannofossils in- Miocene
22 creasing in

Core 22)

23 111 206.5-263.5 Dark grayish brown  Clayey nannofos- Clay minerals and  Homogeneous Late
to (57.0) (2.5Y4/2) to grayish  sil ooze to mud calcareous Miocene
28 brown (2.5Y5/2) nannofossils
29 IVa 263.5-314.0 Mudstone Clay minerals Slight to moderate Late to
to (50.5) bioturbation;ash ~ middle
34-2 Olive gray layers Miocene
34-3 Vb 314.0-358.5  (SY5/2-5Y4/2) Nannofossil chalk ~ Calcareous nanno- ~ Moderate to Middle
to (44.5) to mudstone fossils, clay strong Miocene
38 minerals bioturbation
39 A 358.5-457.0 Dark greenish Claystone, mud- Variable: clay Slight to strong Middle to
to (98.5) (5GY4/1,5GY5/1) stone, nannofos-  minerals, calcare- bioturbation, early
49-3 with numerous sil chalk, ash ous nannofossils, laminae, graded- Miocene

changes (mixed or unspecified car- beds; ash layers

changing) bonates, volcanic increasing south-

glass

ward; numerous
variations

calcareous nannofossils). Ash layers are absent. Biotur-
bation is moderate to strong, showing a large diversity
of burrow structures.

Unit V

Unit V overlies the basaltic basement, whose upper-
most flows are 457.05 meters below the sea floor. Unit
V (Cores 39 to 49-3, 55 cm; thickness 98.55 m) is charac-
terized by a highly variable lithology. The main color is
dark greenish gray (5GY4/1, 5GY5/1), but numerous
changes occur, often at a frequency of about 10 cm
along the cores (i.e., dark grayish brown 10YR3/2,
black 5Y2/1, olive gray 5Y4/2, gray 5Y6/1, greenish
gray 5GY6/1, grayish green 5G5/2). Sediments show an
irregular alternation of claystone, mudstone, nanno-
fossil chalk, calcareous chalk, and pyroclastics, The
abundance of major sedimentary components changes
strongly, as does the texture (i.e., sand content in ash
layers 0-90%, silt 3-93%, clay 5-95%). Changes are
either sharp or progressive, and some parallel laminae
and normal graded bedding are evident (e.g., 49-1, 76
cm). Bioturbation is extensive all along the cores, but
shows high variability.

ORGANIC GEOCHEMISTRY

Organic-carbon and nitrogen contents were measured
for 33 sediment samples. Results and discussion are in-

cluded elsewhere in this volume (Waples and Sloan).
The values and trends are very similar to those reported
for other Leg 58 sediments. Organic-carbon and nitro-
gen contents are highest (0.4 and 0.04%, respectively)
near the sediment water interface and decrease with in-
creasing depth of burial. Atomic C/N ratios are approx-
imately 10 in the uppermost sediments, and decrease to
values of 4 to 6 in the deeper part of the sequence.

INORGANIC GEOCHEMISTRY

Eleven interstitial-water samples were taken from the
sediment section cored at Hole 443. The data are sum-
marized in Table 4 and presented on Figure 5. The mea-
surements included pH, salinity, chlorinity, alkalinity,
and Cat* and Mg+ +.

pPH

pH averages 7.78, lower than the pH of 7.92 and 8.27
reported for the IAPSO and surface-sea-water stan-
dards, respectively. There are four trends of pH within
the section: values decrease with depth from 11.5 to
128.5 and 200.05 to 369.5 meters; values increase with
depth from 128.5 to 200.05 and 369.5 to 456.7 meters.
These trends overlap the defined sediment units. How-
ever, the data trend from 11.5 to 200.5 is a mirror image
of the trend from 248.9 to 456.7, the mirrar plane ex-
isting at approximately the unit [[-unit IIl boundary,
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SITE 443
LITHOLOGY, MAGNETICS, SONIC VELOCITY
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Figure 4. Lithology, magnetics, and sonic velocity of
sediments, Hole 443.

which marks a boundary between upper ashy clay and
mud and clay and mud, and lower mostly calcareous
sediments. .
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Salinity and Chlorinity

Salinity averages 35%,, chlorinity 19.27%,. Salinity
generally decreases with increasing depth; increases
were noted from 200.05 to 268 meters and 312.5 to
369.5 meters.

Chlorinity, with exceptions, is fairly constant with in-
creasing depth, with small points of relative increase or
decrease.

The expected trend of increasing chlorinity with in-
creasing salinity is poorly represented in these samples.

Alkalinity

Alkalinity averages 4.67 meq/kg, considerably higher
than the values of 2.59 and 2.52 meq/kg for the IAPSO
and surface-sea-water standards. The general trend,
with exceptions, is a decrease in alkalinity with increas-
ing depth.

Ca++ and Mg+ +

Cat+ averages 14.7 mmol/l, higher than the stan-
dard values. Mg+ *+ averages 44.12 mmol/l, lower than
the standard values. Ca++ generally increases with in-
creasing depth, reflecting the calcareous content within
the sediment section. Low values or decreases are noted
in sediment units where the carbonate content decreases
or is absent. Mg+ * trends oppose those of Ca* *, with
a general decrease in values with increasing depth.

BIOSTRATIGRAPHY

Site 433 was a single-bit hole drilled in the Shikoku
Basin in 4372 meters of water. It is on magnetic anoma-
ly 6A, which is thought to be about 21 to 22 m.y. old.
The site objectives which utilized Paleontologic infor-
mation were threefold. The age of the basement was
sought to provide information on the tectonics of the
basin. Second, the depositional history of the sediments
within the basin was needed to identify the source and
nature of hemipelagic sediments. Last, data were
needed to interpret the ecological history of the basin
waters. Hole 443 penetrated 457 meters of sediment
before basaltic basement was encountered. Calcareous
nannofossils, foraminifers and radiolarians were stud-
ied (Table 5).

Calcareous nannofossils, the best-preserved micro-
fossils at Site 443, give the most reliable biostratigraphic
information (Table 5). All three fossil groups are well
represented in the Pleistocene and Holocene cores. The
base of the Pleistocene is in Core 13, using nannofossils,
and in Core 12 using foraminifers. Radiolarians are not
found between Cores 4 and 22 and cannot be used for
dating the Pliocene/Pleistocene or Miocene/Pliocene
boundaries. The Pliocene is represented by a very sparse
fauna in all groups of microfossils. Pliocene nannofos-
sils are found in Cores 17 and 18.

The base of the Pliocene is placed with Core 22, in
the nannofossil Amaurolithus tricorniculatus Zone.

Cores 23 to 49 are Miocene. Preservation is poor in
all fossil groups, but sporadic occurrences of moderate-
ly well preserved nannofossils and radiolarians give the
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TABLE 4
Summary of Shipboard Geochemical Data for Hole 443
Sub-Bottom
Sample Sample Depth Alkalinity ~ Salinity ~ Ca** Mg+t crr
(interval in cm) Number (m) pH  (meq/kz)  (%o0) (mmol/l) (mmol/l) (%o
- [IAPSO2 - 7.92 2.59 35.2 10.55 53.99 19.375
= Sswb - 8.27 2:52 34.9 1042 5377 19.341
443-2-4, 0-6 8 11.50-11.56 7.84 9.08 35.5 10.04 50.19 19.307
6-2, 150-170 9 48.00-48.20 7.85 9.08 35.5 9.99 48.88 19.477
14-5, 140-150 10 128.40-128.50  8.38 7.07 35.2 13.45 44.12 19.443
18-2, 144-150 11 161.94-162.00  8.21 3.49 34.9 13.24 42.91 19.104
22-3,0-5 12 200.00-200.05 6.78 1.74 34.6 14.86 42.48 19.511
27-3, 140-150 13 248.90-249.00 6.88 3.47 34.9 16.40 43.59 19.477
29-3, 140-150 14 267.90-268.00 7.56 4.13 35.2 16.57 43.30 19.409
34-1, 140-150 15 312.40-312.50  7.89 1.64 34.9 15.40 43.00 19.172
40-1, 140-150 16 369.40-369.50 8.30 3.96 35.5 17.26 41.85 -c
45-1, 140-150 17 416.90-417.00 8.12 4.08 35.5 17.77 42.81 19.579
49-3, 14-18 18 456.64-456.68  7.80 3.61 333 16.74 42.19 18.255
%Standard sea water.
Surface sea water.
Not enough water for chlorinity.
: Sub-bottom Salinity Cci- Alkalinity Ca++ Mg++
Section  frecth Interval (m)]  PH (%/oo) (°/oo) | (mea/kg) {mmol/1) {oarol7})
7 8 34 36| 18 20 10 10 15 20 25 3% 40 45 KO 655
||||L|||| ||||I|I||Illllfl]l|lll
Standard Sea Water . . . . . .
Surface Sea Water . . . . A
443-2-4 11.60-11.66 1
L 443-62 48.00-48.20 -
__1o00—
£ 443-14-51| 128.40-128.50
i
:'r.i 443-18-2 | 161.94-162.00 A
o
5200‘_' 443-22-3 | 200.00-200.05
8 | 443273 |248.90249.00 |
4 443-29-3 | 267.90-268.00
w
3001™ 443341 |31240312.50 -l
" 443-40-1 | 369.40-369.50
400+—
443-45-1 416.90-417.00 7
B 443-49-3 | 456.64-456.68 | {
600

Figure 5. Interstitial-water geochemistry, Hole 443.

following ages: Cores 23 to 26 late Miocene; Cores 30 to
37 middle Miocene; Cores 39 to 49 early Miocene/mid-
dle Miocene boundary.

Preservation is poor in all fossil groups, but the
preservation is better than that found at Site 442. Cores
13 to 17 contain only a few foraminifers, and radio-
larians occur only sporadically throughout the sedi-
ments. Nannofossils, although locally abundant, and
rarely absent completely, show the same pattern. All
fossils show some signs of mechanical breakage in the
lower cores (39-49). This might be attributed to rework-
ing, which is recorded, or to bioturbation.
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The paleoecology of Site 443 suggests a Pleistocene
influence of the Kuroshio Current. Tropical species are
dominant, although foraminifers suggest a more-temp-
erate fauna. This Pleistocene fauna appears more-
tropical than that seen at Site 442, but a high-latitude in-
fluence is still strong. Because of the poor preservation
in all groups, Miocene paleoecological interpretations
are difficult, but the Miocene fauna appears to be as
temperate or more temperate than the Pleistocene or
Holocene faunas. It is not known whether the tropical
belt was narrower at this longitude in the Miocene than
it is today, or if there was some other regional effect.
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Because of the evidence of dissolution in calcareous
fossils, the CCD is thought to have been close to the sea
floor during the Pleistocene.

Foraminifers

Sediments recovered from Hole 443 spanned Pleisto-
cene through middle or early Miocene (Table 5). Foram-
inifers occur sporadically throughout this section and
show poor to moderate preservation.

Because of poor recovery of foraminifers, several
section samples were processed in addition to the core-
catcher material.

As in Holes 442, 442A, and 442B, sparsity and frag-
mentation of the foraminifers can be attributed to the
depth of the CCD at time of disposition.

Cores 1 through 11 are Pleistocene. The recovered
assemblages are sporadic, and preservation ranges from
very poor to moderately good. The planktonic assem-
blages are dominated by Globorotalia inflata, a species
characteristic of temperate waters. The in sifu benthic
assemblages are characterized by the deep-water genera
Uvigerina, Pyrgo, and Melonis.

Core 12 is close to the Pleistocene/Pliocene bound-
ary. Although the fauna is sparse, the planktonic associ-
ation indicates a lower N.22/upper N.21 foraminifer
zone, approximately 1.6 m.y.

Cores 14 through 47 are essentially barren. However,
scattered cores from 18 through 41 do contain frag-
ments of benthic foraminifers.

In all the samples examined, fragmentation and dis-
solution were obvious. This leads to the assumption that
deposition took place close to the CCD during Pleisto-
cene time.

Nannofossils

Nannofossils of the late Pleistocene to the early
Miocene were observed at this site. Nannofossils are
abundant in most cores recovered, except in the Plio-
cene sequences, where barren intervals prevail. With a
few exceptions, preservation of nannofossils is poor to
moderately good, because of dissolution. The age as-
signment of cores is shown in Table 5.

Pleistocene

The top 13 cores contain Pleistocene nannofossils. In
many of these cores, reworked Pliocene forms occur
commonly. A subtropical assemblage of the Emiliania
huxleyi Zone occurs in Cores 1 and 2. Cores 3-3 to 8-4
represent the Gephyrocapsa oceanica Zone. The boun-
dary of two subzones is recognized in between Samples
4-3, 65 cm and 4,CC. An early-Pleistocene assemblage
of the Crenalithus doronicoides Zone occurs in Cores 9
to 13. Although sporadic, the occurrence of ceratoliths
indicates an influence of the Kuroshio Current during
the early and late Pleistocene at this site.

Pliocene

Cores 14-1 to 17-1 are barren of nannofossils, and the
Pliocene/Pleistocene boundary could not be identified
precisely. Samples 17-4, 20 cm and 17,CC contain poor-
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ly preserved nannofossils of the Discoaster tamalis Sub-
zone. Poorly preserved nannofossils also occur in Sam-
ple 18-3, 66 cm, and the assemblage indicates the late
early Pliocene (Discoaster asymmetricus Subzone). Al-
though Cores 19 and 20 yield rare to few nannofossils,
further examination proved them to be contaminated by
drilling. Samples 22-2, 120 cm and 22,CC contain abun-
dant nannofossils of the Amaurolithus tricorniculatus
Zone. Rare and sporadic ceratoliths prevent assignment
to subzone. The Miocene/Pliocene boundary, there-
fore, could not be pinpointed, but it should be within or
slightly above Core 22,

Miocene

Cores 23 through 49 contain Miocene assemblages of
nannofossils. Nannofossils occur sporadically through
the sequence and are especially scarce in the middle sec-
tions. Because of excessive dissolution and non-occur-
rence of many key species, age identification was dif-
ficult, and subzones often were not recognized. The
preservation of nannofossils is generally poor in the up-
per half, and considerably better in the lower half of the
sequence. Sections 23-3 to 26,CC represent Discoaster
quinqueramus Zone (late late Miocene), and Sample
24,CC marks the base of the Amaurolithus primus Sub-
zone. Cores 27 to 29 are barren of nannofossils, except
Sample 28-1, 73 cm, where a few placolith species with
no age significance are observed. Sections 30-2 to 35,CC
contain nannofossils of the late middle to middle late
Miocene, but the absence of Discoaster hamatus makes
detailed age identification difficult. Catinaster coalitus
and Discoaster kugleri also do not occur at this site. A
sharp decrease of Cyclicargolithus floridanus above
Section 36-5 is considered to indicate the Catinaster
coalitus Zone or Discoaster kugleri Subzone for Core
36. The common C. floridanus in Cores 33 to 36 is inter-
preted to be reworked. Core 37 is assignable to the Coc-
colithus miopelagicus Subzone.

The Sphenolithus heteromorphus Zone is identified
in Sections 39-2 to 43-2. In Cores 46 to 49, poorly to
moderately well-preserved, abundant nannofossils oc-
cur. The assemblage is dominated by C. floridanus and
Discoaster deflandrei, with rare to few S. heteromor-
phus and Discosater exillis. These cores clearly belong
either to the Helicosphaera ampliaperata Zone (15-17
m.y.) or to the S. heteromorphus Zone (14-17 m.y.).
The common reworking observed in the upper sequen-
ces, and the absence of helicoliths, prevent identifica-
tion of the age of the oldest sediment recovered at this
site.

Nannofossils have suffered moderate to severe disso-
lution throughout the early- and middle-Miocene se-
quences. The degree of dissolution, however, is less, and
there is slight overgrowth, within the sediment of Core
49, which directly overlies basalt. The muddy water con-
tained in the core barrel of Core 50 yielded abundant D.
deflandrei with heavy overgrowth. This suggests the ex-
istence of still older sediment at this hole which was not
recovered. At Site 444, the next site, a sudden increase
of overgrowth was observed within the last several me-



ters of sediment above basalt. Therefore, the time repre-
sented by the suspected missing sediment seems to be
very short.

Radiolarians

Radiolarians at Site 443 show preservation and abun-
dance patterns similar to those at Site 442. Preservation
varies from good in Pleistocene and Holocene cores to
moderate to poor in the rest of the cores. Biostrati-
graphic indicators are abundant for the Pleistocene and
Holocene, but are much rarer in older sediments, mak-
ing confidence in ages earlier than Pleistocene of vary-
ing certainty (Table 5). The waters in this part of the
Shikoku Basin during the time the sediment of Hole 443
was being laid down were mainly tropical, but like those
of Site 442, show a strong high-latitude influence.

Preservation

The pattern of preservation in Hole 443 is similar to
that at Site 442, with a few important variations. The
first two preservation zones that were seen at Site 442
are also seen at this site. From Core 1 through Core 3,
radiolarians are abundant and in a good state of preser-
vation, as was seen in preservation zone 1 of Site 442.
Also, as at Site 442, the following several cores are bar-
ren of radiolarians. In Hole 443, Cores 4 through 23
have no preserved radiolarians. The end of this preser-
vation zone coincides with the end of lithologic unit IIb.
Radiolarians are sporadic through the remainder of
Hole 443.

Biostratigraphy

At Site 443, radiolarians are not of great importance
in determining the age of the sediments, although there
are a few sections where they support the biostrati-
graphy of the calcareous nannofossils. Cores 1, 2, and 3
are Pleistocene to Holocene, as seen by many forms
which are still extant in today’s seas (Ommatartus tetra-
thalamus, Cornutella profunda, Spongaster tetras, Cen-
trobotris thermophila, and Spongocore puella). Due to
the poor preservation and lack of index species, con-
fidence in pre-Quaternary zonal assignments is low.
Stichocorys peregrina, Cannartus laticonus, and a form
intermediate between C. laticonus and Ommatartus
antepenultimus are found in Core 27; for this reason, it
is thought to be upper Miocene, Stichocorys peregrina
Zone, Core 29 contains C. laticonus and C. petterssoni,
so it is tentatively assigned to the early late Miocene (O.
antepenultimus Zone) or the late middle Miocene (C.
petterssoni Zone). Cores 31, 34, and 35 have a late-
middle-Miocene assemblage of Stichocorys delmonten-
sis, Cannartus laticonus, Crytocapsella japonica, and
Crytocapsella tetrapora. Because of this assemblage,
these cores are assigned to the Dorcadospyris alata
Zone, The final cores of Site 442 cannot be dated using
radiolarians, but Core 48 contains Eucyrtidium yatu-
oense, which was found in the late Oligocene through
early middle Miocene at Site 296 (Ling, 1975).

SEDIMENTATION RATE

An age-depth plot is shown in Figure 6. The ages of
the sediment were obtained using the time scales of
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Figure 6. Sediment accumulation rate for Site 443,
based on biostratigraphic age-depth determination.

Berggren (1972), Berggren and Van Couvering (1974),
and Bukry (1975), and the modified Miocene scale of
Saito (1977). Table 6 shows sediment accumulation
rates calculated for each stratigraphic unit.

The sediment accumulation curve shows high rates of
accumulation during the early middle Miocene; inter-
mediate rates for the late middle Miocene, late Miocene,
and Pliocene; and high and intermediate rates for the
Pleistocene. The early-middle-Miocene sediments are
hemipelagic and contain an increasing number of ash
beds down-hole. These hemipelagic units also show
graded bedding. Both the graded beds and the reworked
nannoplankton fauna indicate resedimentation of these
hemipelagic sediments from other marine areas.

TABLE 6
Sediment Accumulation Rates, Site 443
Sub-Bottom Interval Sediment

Lithologic Depth Thickness  Accumulation

Unit (m) (m) Rate (m/m.y.)

Ia 0.0- 44.8 44.8 74.7

b 44.8-121.0 76.2 76.2

Ila 121.0-178.0 57.0 21.9

b 178.0-206.5 28.5 19.0

111 206.5-263.5 57.0 17.3

IVa 263.5-314.0 50.5 20.2

IVb 314.0-358.0 44.0 16.9

v 358.0457.0 99.0 66.0
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Therefore, the higher rate of sediment accumulation
during the early middle Miocene owes its origin to a
combination of increased regional volcanism and re-
deposition. The increased volume of volcanic ash ob-
served in the sediment is consistent with a known in-
crease in explosive volcanism in the circum-Pacific and
the Philippine Sea during Miocene time (Donnelly,
1975; Kennett et al., 1977).

The high rate of sediment accumulation at Site 443
during the Pleistocene is consistent with nearly identical
rates during the Pleistocene at Site 442 (see Site 442
report), the Site 443 rates being somewhat lesser. The
Pleistocene sediments at Site 443 contain a higher pro-
portion of recognizable volcanic-ash layers, which in-
dicate that increased volcanism, common to many parts
of the Pacific (Kennett et al., 1977), was a cause for the
increased rate of sediment accumulation. However, the
large proportion of terrigenous components in the in-
terbedded and dominant hemipelagic clays indicates
that, just as at Site 442, fluctuations in sea level during
the Pleistocene also influenced the sediment accumula-
tion rate. Such fluctuations would increase stream gra-
dients from land source areas, increase the volume of
sediment supplied to the Shikoku Basin, and reduce the
distance of sediment transport.

IGNEOUS PETROLOGY

Five units were identified in the basalt sequence in
Hole 443. The stratigraphic column in Figure 7 shows
these units and their lithology:

Unit 1 (457.0-457.1 m sub-bottom)
Unit 2 (457.1-500.2 m sub-bottom)
plagioclase-olivine phyric basalt
Unit 3 (500.2-538.5 m sub-bottom)
aphyric basalt (pillow lavas)
Unit 4  (538.5-552.8 m sub-bottom)
plagioclase-olivine phyric basalt
Unit 5  (552.8-576.5 m sub-bottom)
plagioclase (sparsely) phyric basalt
Unit 6 (576.5-581.5 m sub-bottom)
olivine-plagioclase phyric basalt
Unit 1

Approximately 0.1 meters of microphenocryst-bear-
ing, clinopyroxene-plagioclase glassy basalt.

Unit 2

These basalts are represented by eight massive units
ranging in thickness from 0.4 meters (Core 51, Section
1, and Core 52, Section 1) to 6.5 meters (Core 54, Sec-
tion 1-5).

The massive units consist of fine-grained phyric basalts
with variable contents of glomerophenocrysts of plagio-
clase (1-10%), 2 to 5 mm in diameter. Medium-grained
basalts are observed only in the thickest unit (Core 54,
Sections 1-5), in which the content of plagioclase
glomerophenocrysts reaches 20 per cent.

The vesicularity of the basalts ranges from 0 to 5 per
cent. Vesicle diameters are as much as 2 mm; vesicles are
filled completely with calcite and smectite.
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The basalts are lightly to moderately altered. The most
intensively oxidized (moderately altered) rocks occur in
the top and bottom of the unit. Alteration is light or ab-
sent in the central portions of the individual cooling
units (Cores 49 and 50). Hydrothermal alteration of the
basalts is insignificant; it is noted only within 1 or 2 mm
of the calcite veins.

Under the microscope, the basalts from all the in-
dividual cooling units are characterized by similar tex-
tures and mineral compositions. The contact zones at
the tops and bottoms of the individual units have cryp-
tocrystalline textures which, at increasing distance from
the contact, grade into intersertal, intergranular, and
finally into subophitic textures in the central zones of
the thickest units.

The basalt in the contact zones with cryptocrystalline
(to intersertal) texture contains 1 to 10 per cent euhedral
plagioclase phenocrysts (Angs or more), 1 to 5 mm in
diameter and | to 2 per cent olivine (0.5-3.0 mm). Nine-
ty per cent of these rocks have devitrified glass with
plagioclase needles up to 0.8 mm. Occasional concentra-
tions of plagioclase cause local variolitic textures in the
rocks.

Intersertal and intergranular textures are typical in
the basalts of unit 2. The basalts with intersertal texture
have phenocrysts of plagioclase (Ang, o), 1 to 4 mm in
diameter; these make up 1 to 10 per cent of the rock.
Olivine phenocrysts represent 2 per cent of the rock;
they are partially or completely replaced by a combina-
tion of serpentine and talc.

The groundmass contains thin plagioclase laths
(40-45%; 0.1-1.0 mm) and some interstitial glass (large-
ly devitrified) in the pyroxene and plagioclase aggregate.
Opaque minerals represent 1 to 2 per cent of the rock.

The basalts with intergranular texture are character-
ized by a finely crystalline groundmass of pyroxene and
plagioclase (0.1-1.0 mm). Olivine (1-2%), with a max-
imum diameter of 0.5 mm, is largely replaced by serpen-
tine and talc; these minerals now represent 3 to 4 per
cent of the rock.

A subophitic texture is characteristic of the middle
and lower portions of the thickest sub-unit in unit 2
(Core 54, Sections 3 and 4); it is medium-grained to
coarse-grained. Euhedral plagioclase phenocrysts are in
the 0.5 to 2.0 mm range, although larger ones are seen in
hand specimens. Composition of the plagioclase is Angg
or more, Individual phenocrysts of olivine with dimen-
sions up to 3.5 mm are also found.

The groundmass minerals are plagioclase (40-50%,
0.1-1.0 mm), clinopyroxene (30-40%, 0.05-1.0 mm),
and opaque minerals (2%). Olivine, together with as-
sociated secondary minerals, represents 5 to 15 per cent.

Thus, the basalts of unit 2 show (1) uniform composi-
tion and sequential change in texture in the process of
crystallization; (2) olivine in virtually all cooling units;
(3) gravitational differentiation in the thickest cooling
unit of Unit 2, as indicated by the increased content of
olivine in the middle and lower parts.

Unit 3

Unit 3 consists of intercalated aphyric pillow basalts
and massive-basalt cooling units with nannofossil chalk
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1-2 % pyroxene microphenocrysts in glassy
margin of pillow fragment.

PLAGIOCLASE—OLIVINE BASALT:

10-15% plagioclase phenocrysts, 2—7 mm;

1—2% euhedral olivine phenocrysts, 1-4 mm;
fine-grained, no vesicles; no groundmass olivine;
olivine phenocrysts may be slightly more abundant
at base of section. .

PLAGIOCLASE—OLIVINE BASALT:

5—8% plagioclase phenocrysts, 2—6 mm; 3—7% olivine
phenacrysts, 1—4 mm: 2—10% round, 1.0—-1.5 mm
vesicles; grades from fine-grained intersertal basalt near &
base; olivine and pseudomorphically replaced by calcite

and clays in moderately altered upper portion; groundmass .
olivine present. L}
PLAGIOCLASE BASALT:

3—6% plagioclase phenocrysts, 1—4 mm; 7—10% groundmass
olivine, < 1.0 mm; < 1% vesicles; grades from fine-grained
intersertal to medium-grained intergranular near base.
PLAGIOCLASE BASALT: e

3-6% plagioclase phenocrysts; no vesicles; similar to over-
lying basalt.

PLAGIOCLASE—-OLIVINE BASALT:

3—5% plagioclase phenocrysts; 0—4% olivine phenocrysts;
4—12% groundmass olivine; no vesicles; grades from inter-
sertal to intergranullar, vugs locally present.

PLAGIOCLASE BASALT:  Similar to above.
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APHYRIC PILLOW BASALT: L¢
2-3% olivine microphenocrysts, 0.2—1.0 mm; 1-2%

plagioclase microphenocrysts; 12—30% vesicles, 0.1—

4.0 mm: limestone fragments.

APHYRIC BASALT: °
3-5% olivine microphenocrysts; 15-30% vesicles; ®
grades from variolitic into plagioclase sphenulites
to intersertal basalt from top to middle; most of
olivine pseudomorphically replaced. °
APHYRIC PILLOW BASALT: "

~ 5% olivine microphenocrysts pseudomorphically "
replaced by calcite, clays, and other alteration products;

5—15% vesicles; fine-grained, intersertal texture.

APHYRIC BASALT AND DIABASE: L
~5% olivine microphenocrysts replaced by alteration e
products at top of section; possibly 25% olivine, .
largely replaced by alteration products in medium- '
ained diabase lower down; 10—15% amygdules.

TFE " e
F APHYRIC BASALT: Plagioclase phenocrysts < 1%; 15% vesicles '.

Gand H APHYRIC BASALT: Similar to above. .

and amygdules; fine grained. [
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APHYRIC BASALT: 15% vesicles and amygdules
(vesicles occur where basalt is weathered).

PLAGIOCLASE—OLIVINE BASALT AND DIABASE:
2—5% plagioclase phenocrysts; 2—5% olivine phenocrysts;
fine-grained intersertal texture at base and top, diabasic in
middle; 15—30% relief olivine in groundmass.

APHYRIC BASALT:

No vesicles; fine grained; < 1% plagioclase phenocrysts,
APHYRIC BASALT: < 1% plagioclase phenocrysts; .
0—2% vesicles; fine grained.

PLAGIOCLASE SPARSELY PHYRIC BASALT:

0-5% plagioclase phenocrysts; 0—£% vesicles; fine-

grained intersertal texture common; amygdaloidal,

with calcite and smectite vesicle fillings; no groundmass

olivine reported.

APHYRIC PILLOW BASALT:

Up to 2% plagioclase phenocrysts locally; < 1%

calcite- and smectite-filled amygdules; possible

talc, serpentine, and iddingsite pseudomorphs

after olivine in groundmass. ™
APHYRIC BASALT:

< 1% plagiociase phenocrysts; < 1—7% calcite-

and smectite-filled amygdules; vesicles empty

near heavily weathsrex;’ areas and carbonate-

filled veins; fine to medium grained.

OLIVINE-PLAGIOCLASE BASALT:

5—10% olivine phenocr largely replaced by

talc, serpentine, and iddingsite; ~ 2% plagioclase

s * . .e

phenocrysts, intersertal texture,

APHYRIC PILLOW BASALT: <1% plagioclase phenocrysts
about 12 em nannofossil chalk and limestone recovered.

Figure 7. Sub-basement stratigraphy and magnetic inclination, Hole 443.
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and limestone locally present in small quantities. Judg-
ing from the penetration records and recoveries, unit 2
is approximately 37.8 meters thick, of which 22.2 meters
(59%) was recovered. Based on lithologic characteristics
and the location of chill zones, we have divided unit 2
into nine sub-units. The upper six sub-units (29 meters)
consist of three pillow-basalt sub-units, each with an
underlying massive basalt sub-unit of similar lithology.
It is assumed that each of the massive basalts represents
part of the same flow as the overlyng pillow basalt,
which flowed out under a carapace of rafted pillows as
the flow advanced. The lower 9 meters of Unit 3 are
separated from the pillow-basalt flows by 11 ¢cm (actual
recovery) of nannofossil chalk and limestone; this se-
quence consists of three massive aphyric-basalt cooling
units. A K-Ar age determination on the uppermost
pillow basalt gives an age of 17.2+3.1 m.y. (E.H.
McKee, pers. comm.; see Klein and Kobayashi, this
volume).

Identification of the pillow basalts is based on the
frequent recovery of randomly oriented pillow rinds in a
given core. In the 4.5 meters of maximum penetration in
sub-unit 3A for example, 19 rinds were identified. This
yields an average thickness between chill zones of 0.5
meters, typical for individual basalt pillows. The thick-
ness of the pillow rinds and their morphology varies.
This is probably because of random variations in the
time the pillow cooled directly in sea water, prior to
burial by a newly formed pillow. The thickest recovered
glass zone was 5 cm thick; it graded from glass to vario-
litic basalt and then to intersertal basalt in the pillow in-
terior (Figure 8). Intercalated with the individual pillows
were a few fragments of nannofossil limestone, possibly
representing sedimentation after pillow formation, or
the upsweeping of bottom sediment during formation of
the pillows as the basalt flowed over the sea bottom.

The pillow basalts all have similar texture and min-
eralogy. They are highly vesicular (15 to 30%) and range
from intersertal to intergranular, depending on the de-
gree of crystallization. The groundmass generally con-
sists of quench pyroxene and plagioclase, with a feath-
ery texture, and small acicular laths of feldspar (~ Angs)
and granules of pyroxene in the more-crystalline ba-
salts. Titanomagnetite also occurs in the groundmass, in
amounts varyng from 1 to 4% per cent; it may be granu-
lar or skeletal. Euhedral olivine microphenocrysts
(0.5-1.0 mm; ~Fogs.9y) were present in nearly all the
pillow basalts, in amounts from 1 to 5 per cent. Plagio-
clase microphenocrysts (0.5-1.0 mm) are also present in
many of the basalts, but are always subordinate to oliv-
ine. Chromian spinel is a common accessory phase in
the least-altered pillow basalts, generally enclosed in
olivine or plagioclase microphenocrysts, but it is absent
elsewhere. Alteration of the pillow basalt is variable. Ol-
ivine is completely replaced pseudomorphically by cal-
cite in most thin sections; smectite, calcite, and possibly
zeolites locally line or fill vesicles and replace the
groundmass.

Although the massive basalts underlying the pillow
sequences differ somewhat in mineralogy and texture,
each is similar to the overlying pillow basalt. The texture
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Figure 8. Glass zone showing gradation from glass to
intersertal basalt.

of the massive basalt varies from intersertal at the top
(similar to that of the overlying pillows), to intergran-
ular, and finally to diabasic in the interior of the unit.
One of the flows (3B) has an interesting textural varia-
tion, from variolitic near the top, to a zone of plagio-
clase spherulites (figure 9) in the upper middle part, and
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Figure 9. Textural variation from variolitic near the top, to a zone of plagioclase
spherulites, into intersertal and intergranular basalt.

finally into intersertal and intergranular deep in the
flow. Olivine exceeds plagioclase microphenocrysts near
the top of the flow (~3-4%), but remains nearly cons-
tant in size and abundance throughout, while plagio-
clase and pyroxene increase in size and abundance,
greatly exceeding olivine near the base of the flow.
Although it is almost completely replaced, olivine ap-
pears to have occurred in the largest quantities (up to
30%) in the center of sub-unit 3D, which is an olivine
diabase. In general, the massive basalts are highly
vesicular (10-15%) throughout unit 3, although some-
what less so than the pillow basalts. In some units, the
amount of vesicles appears to increase upwards.
Because of a lack of thin sections, the lower 9 meters
of unit 3 was not studied in as great detail as was the up-
per portion. Plagioclase phenocrysts, largely from hand-

specimen descriptions, appear to be slightly more abun-
dant, but still amount to less than 1 per cent in most of
these basalts. The basalts are similar in appearance and
texture to the massive aphyric basalts in the upper part
of unit 3, containing numerous vesicles (~10-15%) and
ranging from fine-grained intersertal basalts to fine- to
medium-grained intergranular basalts. One thin section
examined from sub-unit 31 contained 2 to 3 per cent
stubby, spongy, resorbed plagioclase grains, which clearly
are the remains of a larger population of phenocrysts.
These grains are strongly zoned, with calcic cores and
oscillatory zoning in some grains. The groundmass pla-
gioclase (~ Ans;) is of similar size, but consists of laths,
rather than stubby, corroded crystals. Olivine may have
been present, but if so it is now completely replaced.
The groundmass consists of pyroxene, plagioclase, ti-
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tanomagnetite, and alteration products. The lack of
overlying pillow basalts suggests that these basalts may
be shallow intrusives, although in view of similar basalts
higher in the section, this remains an enigma.

There appears to be an abrupt increase in the infilling
of vesicles in the lower half of unit 3. The lowermost
basalts contain abundant amygdules filled with car-
bonate, clays, and some pyrite. Empty vesicles in the
lower half of unit 3 occur chiefly in the most-altered-
appearing basalt and are locally abundant adjacent to
the numerous carbonate-filled veins which crisscross the
entire unit.

Unit 4

Unit 4 consists of a single unit of gray, aphyric, fine-
to medium-grained plagioclase-olivine basalt, extending
from 538.5 to 552.8 meters sub-bottom depth; 11.6 me-
ters were recovered. The unit starts with an upper glassy
margin and fine-grained, lightly altered chill zone with
approximately 2 per cent vesicles (Core 59, Section 3,
110-150 cm). The unit terminates below with another
lightly altered chill zone and glassy margin (Core 61,
Section 2, 135-140 c¢m).

Pyroxene (0.5-1.0 mm) and plagioclase (0.5-2.0 mm)
phenocrysts were observed in hand specimen. The first 2
meters of the unit contain 15 to 20 per cent amygdules (1
-10 mm) containing talc and (or) smectite, often with
grains of pyrite and white octahedra or cylindrical, hair-
like crystals (probably zeolites).

Limited thin-section studies show that texture grades
from fine-grained intersertal at the top and base to
diabasic in the center.

The major constituents are plagioclase, ranging from
30 per cent near the center of the unit to 45 per cent near
the top, and pyroxene, ranging from 20 to 30 per cent.
Plagioclase is present as phenocrysts and microphen-
ocrysts from 0.05 to 2.0 mm long and 0.02 to 0.5 mm
wide (composition Ang; Michel-Levy method). Pyrox-
ene (augite composition) is present as acicular crystals in
the quenched groundmass of the upper and lower parts
of the unit and also subophitically enclosing plagioclase
in the center. Some local alignment of groundmass
acicular pyroxene and plagioclase laths was observed
(443-60-1, 111-113 cm, piece 4; and 443-60-2, 110-112
cm, piece 1j).

Subhedral, occasionally embayed olivine phenocrysts
and relict grains (0.02-0.4 mm across) constitute 10 to
20 per cent of the rock and are often partially or totally
replaced by serpentine, talc, and iddingsite. Cross-cut-
ting veins lined by talc and pyrite are also common.
Magnetite constitutes approximately 5 per cent, usually
as finely disseminated grains (0.01-0.02 mm across), but
larger skeletal and subhedral grains (up to 0.8 mm
across) occur in the center of the unit. Occasional inclu-
sions of spinel (dark red brown, <0.02 mm across,
square-sectioned) were observed in olivine.

Vesicles were only observed in the uppermost section
(443-60-1, 111-113 cm, piece 4e), where they constitute
approximately 2 per cent, ranging from 0.2 to 2.0 mm
across. The smaller vesicles are angular to subangular;
the larger vesicles are rounded.
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Unit 5

Unit 5 extends from 552.8 to 576.5 meters (8.5 m
recovered) and is subdivided into five sub-units.

Sub-unit 5A is an aphanitic lightly to moderately al-
tered basalt with scattered plagioclase phenocrysts
(<1%; 1-2 mm long) lying between glassy rinds of unit
4 and sub-unit 5B (Core 61, Section 2, 140 cm, and Core
61, Section 3, 0 cm, respectively); 10 cm of material was
recovered.

Sub-unit 5B is an aphyric, aphanitic to fine-grained,
moderately weathered basalt, with scattered (<1%)
plagioclase phenocrysts (1 X3 mm to 2 X4 mm) and 0 to
2 per cent vesicles. The sub-unit starts with a chilled
margin and glassy rind; 70 cm was recovered.

Sub-unit 5C is a series of aphyric to sparsely phyric
(approximately 1% plagioclase phenocrysts; 1 X2 mm
to 2 x4 mm) flows, with one internal chill zone with a
glassy margin (Core 61, Section 3, 185 cm) and one chill
zone without a glassy margin (Core 62, Section 2, 50
cm).

The sub-unit starts with a glassy margin and chill
zone (Core 61, Section 3, 70 cm) and terminates with a
chill zone and glassy rind (Core 62, Section 2, 140 cm);
5.1 meters was recovered.

Initially, the flows are amygdaloidal, including ap-
proximately 5 per cent vesicles (0.5-2.0 mm) infilled by
calcite and smectite; vesicles decrease 0 to 1 per cent or
less after the first 0.5 meters.

Thin sections show fine-grained quench textures
(elongate and skeletal plagioclase laths with feathery ag-
gregates of acicular pyroxene).

Plagioclase laths constitute 30 to 50 per cent of the
rock, ranging from 0.05 to 0.8 mm in length and 0.01 to
0.2 mm in width (composition Angs; Michel-Levy
method). Plagioclase phenocrysts occur in aggregates |
to 2 mm across.

Pyroxene constitutes 20 to 45 per cent of the rock and
is mainly acicular (0.02-0.4 mm long), although some
large phenocrysts (up to 1 mm X3 mm) subophitically
surround plagioclase laths. Small magnetite grains
(~0.01 mm across) constitute 2 to 7.5 per cent of the
rock.

Sub-unit 5D is an aphyric, aphanitic to fine-grained
basalt with scattered (<1%) plagioclase phenocrysts.
The sub-unit contains seven glassy rinds and accompa-
nying chill zones, but variolitic zones under the glass
margins are absent. Palagonite and carbonate breccia
accompany the glassy margins in Core 62, Section 3, at
132 and 138 cm.

Scattered (<1%) carbonate- and smectite-filled am-
ygdules (0.5-2.0 mm across) are present, and the se-
quence is frequently cut by carbonate veins. Spinel was
observed as inclusions in plagioclase phenocrysts.

In thin section, these basalts are texturally similar,
although finer-grained than the sub-unit 5C basalts.
They contain around 2 per cent plagioclase phenocrysts
in a groundmass of approximately 30 per cent plagio-
clase (~Angy), 5 per cent magnetite, and 63 per cent
pyroxene. Unlike sub-unit 5C, talc, serpentine, and id-
dingsite are present, probably pseudomorphically re-
placing olivine.



Sub-unit 5E is a massive, aphyric, fine- to medium-
grained, gray basalt with occasional (<1%) plagioclase
phenocrysts 2 mm X 1 mm to 3 mm X 2 mm); 11.15
meters was recovered. The sub-unit starts with a glassy
rind and chilled margin (Core 63, Section 1, 0 cm). The
first 2.5 meters contain 3 to 7 per cent calcite- and
smectite-filled amygdules (0.1-0.8 mm across); these are
empty in the more heavily weathered areas around
crosscutting calcite veins. After the first 2.5 meters, the
content of amygdules decreases to 1 per cent or less.

As seen in thin sections, plagioclase (Ang;) decreases
with depth in the sub-unit from 45 per ent (63-2, 59-61
cm, piece 4b) to 30 per cent (63-8, 84-86 cm, piece 2b).
The laths range from 0.2 to 1.5 mm in length. Pyroxene
(augite) content appears to increase slightly with depth
from 25 to 30 per cent. Pyroxene crystals increase in size
down the sub-unit, from 0.05 to 0.4 mm (63-2, 59-61
cm, piece 4b) to 0.2 to 1.2 mm (63-8, 84-86 c¢m, piece
2b). The large pyroxene grains subophitically enclose
plagioclase. All sections have a fine-grained ground-
mass, which is brownish green because of alteration: the
alteration appears to increase down the sub-unit from
25 per cent (63-2, 59-61 cm, piece 4b) to 35 per cent
(63-8, 84-86 cm, piece 2b).

Magnetite ranges from 2 to 5 per cent of the rock, oc-
curring as disseminated grains in the groundmass which
increase in size down the sub-unit from 0.01 to 0.1 mm
(63-2, 59-61 cm, piece 4b) to 0.02 to 0.7 mm (63-8,
84-86 cm, piece 2b).

Alteration varies from very light to moderate around
calcite veins and at the base of the unit.

Unit 6

Unit 6 consists of two sub-units. Subunit 6A starts
and finishes with a chill zone and glassy margin approx-
imately 5 cm thick (Core 64, Section 1, 0 cm; and Core
64, Section 3, 150 cm, respectively). The sub-unit grades
from aphanitic at top and bottom to medium-grained in
the center. The basalt contains approximately 2 per cent
plagioclase phenocrysts (up to 5 mm in length) and an
occasional olivine phenocryst (1-2 mm).

In thin section, the basalts have an intersertal texture.
They contain approximately 30 to 40 per cent plagio-
clase phenocrysts and microphenocrysts 0.1 to 1.0 mm
long and 0.05 to 0.3 mm wide (Angs_g). Pyroxene (25%)
occurs as anhedral grains 0.1 to 1.0 mm across; some
larger grains (up to 2 mm across) subophitically enclose
plagioclase laths. Around 5 to 10 per cent olivine
phenocrysts (0.1-0.5 mm across) were present but are
now pseudomorphically replaced by serpentine, talc,
and iddingsite. Magnetite makes up 2 to 3 per cent, as
402 to 0.2 mm across, with odd larger grains (up to 0.6
mm) with hexagonal cross-section and hollow centers.
Twenty-five to 30 per cent of the rock is cryptocrystal-
line material, including alteration products in olivine
pseudomorphs.

Cross-cutting veins lined by calcite, with accompany-
ing oxidized alteration zones, are common.

Sub-unit 6B was cored only in the top few centime-
ters. The sub-unit starts with a glassy margin and chill
zone (Core 64, Section 4, 0-5 cm).

SITE 443

Alteration

Alteration of basalts at Site 443 is typical of that for
oceanic basalt flows. It is observed, without exception,
along all calcite veins cutting the rocks. The zone of
alteration may occur within the first few millimeters or
up to 1 to 2 cm from the edge of the vein. This type of
low-temperature alteration is observed in unit 1; it
generally is characterized by replacement of primary
groundmass by calcite, smectite, and zeolites.

Higher alteration temperatures appear to character-
ize units 3 to 6. Here chlorite is formed in place of cal-
cite, smectite, and zeolites. Serpentine and talc replace
olivine in all units. In Core 60, Section 1, the vesicles are
filled with calcite, smectite (?), and well-formed pyrite
octahedra. In the upper horizons of unit 3, an occur-
rence of native copper was seen in a calcite vein 2 to 3
mm thick.

Thus, although the alteration in units 3 to 6 appears
to have occurred at higher temperatures than in unit 2,
the association of secondary and ore minerals shows
that in general it was still a relatively low-temperature
process, having occurred in the vicinity of 200°C or
lower.

Oxidative alteration of the rocks of the top and bot-
tom of the lava flows and along calcite veins is charac-
teristic of the basalts in all units. This alteration yields a
yellowish-gray or brownish-gray color (correspnding to
light and moderate alteration, respectively). The most
intensively oxidized pillow lavas of unit 2 show numer-
ous calcite veins 1 to 3 mm thick.

Time and Duration of the Volcanic Process

Paleontological data for Sites 442 and 443 indicate a
middle-Miocene age for the sediments immediately over-
lying the basalts. Thus, the miminum age for the basalt
sequences of the two regions is 14 to 15 m.y. Magnetic-
polarity-reversal data for the two sites (Site 442 and 443
reports) indicate that the lava flows immediately
underlying the unbroken sedimentary sequences at the
two sites are of opposite polarity. At Site 442, the up-
permost lava flow is of normal polarity; at Site 443 it is
reversed. These data conclusively show that the final
volcanic events at Sits 442 and 443 were not contempo-
raneous, in spite of the similar ages assigned from
paleontological data.

Furthermore, the paleomagnetism data for Site 443
suggest at least one and possibly two zones of magnetic-
polarity reversal (Cores 49 and 50; Cores 58-5 and 59-1,
2, 3). The average time between successive reversals in
the Miocene is known to be about 200,000 years (Cox,
1973). The length of time required to form the 125
meters of lava flows penetrated at Site 443 was therefore
probably on the order of 200,000 years.

Geochemistry

The geochemistry of these basalts is discussed in
detail elsewhere in this volume. Major- and trace-ele-
ment analyses from the shipboard XRF sampling pro-
gram indicate that these basalts are tholeiites, lying
generally within the compositional limits of abyssal
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tholeiites from both mid-ocean ridges and marginal
basins.

The geochemistry and paleomagnetism evidence fol-
low the unit lithologies closely, except for unit 2, where
there appears to be a major discontinuity which had no
lithologic expression.

Conclusions

1. The basalts of Site 443 are mostly olivine-bearing.
Olivine-free basalts are present, but are of minor impor-
tance. The olivine basalts are analogous to oceanic ba-
salts in composition, structure, and vesicularity (0-5%,
rarely 15%; only unit 3 reaches 30%).

2. Proceeding from the top toward the middle and
lower parts of the relatively thick flows, there are
changes not only in the structure and texture of the
rocks (from fine grained and cryptocrystalline to medi-
um or coarse grained and aphyric), but also in the con-
tents of olivine and opaque minerals, which increase.
These changes indicate a longer time of crystallization
for the thicker flows and gravitational sorting of
minerals within them.

3. Alteration of the rocks increases with depth (units
3-6), but remains low-temperature. Based on the associ-
ations of secondary and ore minerals—zeolites, smec-
tite, calcite, chlorite, pyrite, native copper—the temper-
atures of the hydrothermal solutions are estimated to
have been 200°C or less.

4. The greatest degree of (oxidation) alteration is
observed in the pillow lavas (unit 3) and at the tops and
bottoms of flows. Within the flows, alteration has oc-
curred along the margins of the numerous calcite veins.

5. On the basis of paleontological studies carried out
during Leg 58, the age of the last eruptions of basalt
around Sites 442 and 443 is 14 to 15 m.y. The opposite
magnetic polarities of the uppermost lava flows at these
two sites indicate that these flows were not contempora-
neous.

6. The presence in the basalts of Site 443 of as many
as two zones of magnetic-polarity reversal suggests a
period on the order of 200,000 years for the formation
of these lava flows, based upon the average frequency
of magnetic reversals during the Miocene.

PALEOMAGNETISM

Sedimentary Layers

A total of 113 cylindrical core samples were taken for
paleomagnetism measurements from a 457-meter-thick
sedimentary sequence at Site 443, The sampling tech-
niques and the measurement method for sedimenatry
samples are described in the paleomagnetism section of
the Site 442 report. There is, however, a slight change in
the AF-demagnetization procedure. For the present
series of measurements, maximum peak AF was fixed at
150 oe, and its decay rate was 10 milligauss/cycle. These
values were obtained empirically and therefore do not
have any theoretical significance. Sampling positions
and results of measurements for natural remanent mag-
netization (NRM) and AF-demagnetized remanent
magnetization (AFD) are listed in Table 7. The results
are also shown diagrammatically in Figure 10, where
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TABLE 7
Paleomagnetism Measurements of Sedimentary Cores from Site 4432
Sub- Fit Suscepti-
bottom RM hilit. TET
Sample Depth (10-5 (10~ Inclination  poy.
(interval in cm) (m) gauss)  gaussfoe) NRM  AFD ity
443-1-1, 125-127 125 141 0.53 176 158 +
1-4, 108-110 5.59  1.60 0.66 -13.1  -14.1 =
2-1, 71-73 771 71.60 0.93 -15.6 ~-11.1 -
2-3, 45-47 10.46  5.79 0.63 83.6 15.1 +
3-1,16-18 16.67  1.89 0.72 474 587  +
3-2,77-79 18.78  5.24 0.73 176 153+
3-5, 84-86 2335  L70 0.55 -37.8 -35.5 ~
4-1,111-113 27.12 112 0.73 -73.5 <743 —
4-2,109-111 28.60  0.43 0.83 -47.2 -398 -
4-3, 39-41 2940 1.28 0.72 77.5  78.3 +
4-3, 45-47 29.46 213 0.96 82.9 844, +
5-1,61-63 36.12 1.84 0.74 1.8 168  +
5-2, 36-38 37.37  0.014b  0.69 169 835  +
5-3,99-101 39.50  0.054b  0.61 -60.6 -72.4 -
5-4, 31-33 4032 0.26b 0.86 4.0 6.8 +
6-2, 44-46 4795  0.19b 0.80 -10.0 -19.4 -
6-3, 44-46 48.45  1.28 0.96 59.2 628  +
6-4, 44-46 49.95  3.46 0.86 4.0 4.3 +
6-5, 44-46 51.45 1.29 0.67 -31.2  -319 -
8-4, 106-108 69.57  0.04b 0.75 -36.6 -388  —
85, 58-60 70.59  0.06b 0.60 6.1 141 +
9.5, 26-28 79.77  0.00050 0.53 -58.5 -51.8 -
10-1, 69-71¢ 83.70  1.24 0.81 301 11.5 +
10-1, 138-140¢ 8439  0.91 0.74 -10.3 -16.0 -
10-2, 39-41¢ 84,90 101 0.74 33.5 367 +
10-2, 138-140¢  85.89 104 0.30 -71.5 -74.8 -
10-3, 43-45¢ 86.44  0.68 0.13 124 113 +
10-4, 51-53¢ 88.02  0.58 0.19 ~72.8 =553
10-4, 135-137¢  88.86 26.88 0.26 -13.1  -15.0 ~
10-5, 48-50¢ 89.49  0.57 0.19 -41.7 -36.8 -
10-5, 132-135¢  90.33  L.73 0.25 14.7 5.8 +
10-6, 108-110 91.59  1.47 0.19 85 139 +
11-2, 108-110b 9509  0.48 0.19 352 351 +
11-3, 108-110 96.59 1.0l 0.29 =232 -232 -
11-4, 108-110 98.09  1.35 0.21 152 104 +
11-5, 108-110 99.59 239 0.21 48.7  46.5 +
11-6, 70-72 100.71  1.84 0.26 58.7  63.1 +
14-4,120-122 126,70 0.08b 0.33 76 244 +
14-5,120-122  128.21  3.87 0.36 325 319 +
14-6, 106-108  129.57  3.81 0.46 0.4 2.9 +/-
15-4, 48-50 135.49 056D 0.24 56.2 64.6 -
15-5, 63-65 137.14  0.71b 0.29 350 354 v
15-6, 63-65 138.64 235 0.27 61.8 603 +
15-7, 28-30 139.79 223 0.30 321 301 +
17-4,11-13 154,12 242 0.33 247 -24.1 -
181, 98-100 159.99 232 0.24 -60.6 -63.9 -
18-2,98-100 161.49  1.78 0.39 -54.9 -59.1 -
18-3, 98-100 162.99  0.54 0.57 -31.4  -294 =
21-2,13-15 189.14 3.1 0.39 38.7 381 +
23-1,110-112 20761 1.31 0.31 543 507 +
23-2, 95-97 20896  0.73 0.48 89 41 +-
23-3, 40-42 209.91  0.55 0.40 58.0 57.2 +
23-4, 50-52 211,51 2.09 0.39 425 468 P
24-1, 70-72 216,71 275 0.43 -43.2 -444 ~
24-3,90-92 21991 224 0.37 -70.2  -65.0 =
24-4,95-97 221.46  1.55 0.38 68.7 70.8 +
24-5,71-73 22272 0.25 0.72 -9.0 168 —/+
24-6, 74-76 22425  1.78 0.41 487 400 -
25-2, 72-74 227,73 15.09 2.40 -56.9 -53.4 =
25-2,123-125 22824  2.16 0.46 -420 422 =
25-3, 86-88 229.31  0.47 1.18 13.4 357 +
26-1, 82-84 235.83  3.20 0.48 -36.0 -37.1
26-2,142-144  237.92 L.56 0.74 41.7 407 +
27-1, 80-82 24531 0.37 0.36 -20.1  19.3 -+
27-2,22-24 246.21  0.59 0.35 -333  -17.1 -
27-3, 11-13 247.62  1.50 0.46 §55.6  65.8 +
27-4, 55-57 249.56  1.21 0.38 -33.7  -14.3 -
281, 108-110  255.09  1.54 0.40 -41.6 =283 =
28-2, 16-18 25567  4.49 0,22 ~24.6 -23.2 -
29-1, 87-89 264.38  3.72 0.24 -39.0  -33.7 =
29-2, 61-63 265.62  1.42 0.24 -5.8 1.2 —f+
29-3, 85-87 267.36 295 0.22 -55.2  -54.0
29-4, 56-58 268.57 5.79 0.37 -41.9 -39.8 =
29-5, 46-48 269.97  3.89 0.39 -42.4  -38.0 =

30-2,132-134 275.83 2.49 0.30 -54.0 -58.2 -




TABLE 7 — Continued

Sub- Suscepti-
bottom /NRM bility "
Sample Depth  (10-5  (10-3 Inclinatics  p..
(interval in em) (m) gauss)  gaussfoe) NRM  AFD ity
31-1,119-121 283.70 1.61 0.39 14.8 30.3 +
31-2, 62-64 284.63 7.03 0.89 20.6 26.1 +
31-3, 44-46 285.95 4.30 0356 44.7 43.9 +
31-4, 44-46 287.45 3.00 0.68 58.6 69.6 +
31-5, 30-32 288.81 1.11 0.54 11.4 29.0 +
32-1,129-131 293.30 4.93 1.14 23.5 29.0 +
33-1, 38-40 301.89 9.62 1.25 38.1 42.8 +
33-2, 38-40 303.39 3.67 0.42 40.6 42.0 +
33-3, 38-40 304.89 6.33 0.85 -41.3 -376 -
34-2,11-13 312,62 3.00 0.53 40.7 41.0 +
34-3,11-13 314.12 1.60 0.75 -56.5 -28.6 -
34-4,11-13 315.62 2.67 0.56 T3 8.3
34-5,11-13 317.12 5.37 0.94 52.2 49.1 +
35-1, 56-58 321.07 2.90 0.71 -37.8 -42.7
35-3,07-09 323.59 1.74 0.63 49.7 51.7 +
36-1, 36~-38 330.37 3.19 0.59 4.1 8.0 +
36-2, 103-105 332.54 3.59 0.79 =513 -54.0 -
36-3, 89-91 333.90 5.26 0.65 -37.3 -3
36-4, 114-116 335.65 3.92 0.68 -36.5 =335 -
36-5, 87-89 336.88 0.44 0.51 -15.6 324 -+
39-1, 76-78 359.27 1.48 .77 -58.8 -66.0 -
39-1, 129-131 359.80 3.84 0.52 -48.6 -50.9 -
39-2,50-52 360.49 4.97 0.54 -43.3 422 -
40-1, 56-58 368.57 4.07 0.84 46.1 51.2 +
40-2, 10-12 369.61 3.28 0.68 21.2 246 +
42-1,66~68 387.67 5.34 0.35 -33.1 =329 -
42-2,13-15 388.64 5.20 0.36 23.3 212 +
43-1, 38-40 396.89 4.01 0.38 26.5 27.5 +
43-2, 78-80 398.79 6.62 0.67 34.4 375 +
45-1, 79-81 416.30 5.25 0.60 -32.2 344 -
45-2, 67-69 417.68 8.19 0.75 -34.7 =363 =
46-1, 44-46 425.45 258 0.66 12.2 212 +
46-2, 44-46 426.95 4.83 0.77 12.3 17.0 +
47-1, 36-38 434.87 2.80 0.57 63.4 60.6 +
48-1, 129-131 445.30 3.09 0.43 47.1 47.1 +
49-2, 25-27 455.25 1.86 0.46 -56.1 =629 -
49-2, 114-116 456.15 1.01 0.46 -8.1 20.5 —[+

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

eak,

CSoupy.

““normal’” and “‘reversed”’ denote that the inclination of
both of the NRM and AFD is positive (down-dipping) or
negative (up-dipping), respectively. Absolute values of
NRM inclination for all the samples are plotted in
Figure 11. Sedimentary layers are arbitrarily divided in-
to 100-meter intervals of sub-bottom depth, and a statis-
tical treatment was applied to absolute values of inclina-
tion for each group. The results of calculation are tabu-
lated in Figure 11.

Basalt Layers

A total of 63 basalt samples were taken from a
115.5-meter-thick basalt sequence. Fifty-eight of them
were AF demagnetized in a stepwise manner. AF de-
magnetization was applied until the remanent magneti-
zation decreases below half of its initial value. Inclina-
tion of the AF-demagnetized remanent magnetization
(AFD) is given for the field next higher than the MDF
(median destructive field). The data for sampling and
magnetism measurements are listed in Table 8. Stability
of remanent magnetization against AF is different from
sample to sample, as shown in Figure 12, MDF of some
samples was found to be lower than 50 oe at the peak

SITE 443

AF. NRM of samples with low MDF is unstable and
changes direction by more than 5 degrees through AF
demagnetization up to MDEF. Distortion of the original
NRM seems to have occurred by remagnetization during
drilling procedures.

However, it is surprising to find that the original
remanent magnetization seems to be well preserved
within basalts deep under the ocean floor. This is clearly
shown in Figure 13, where the inclination of stable
remanent magnetization of basalt samples is plotted
with respect to core and section. It is shown that there
are four groups of inclination values, with sharp discon-
tinuities at depths around Core 51, the top of Core 55,
and the middle of Core 58. Statistics in Table 9 confirm
that the four populations of inclination values are com-
pletely independent of each other.

Summary and Discussion

The results of paleomagnetismm measurements are
summarized as follows:

1. Stability of NRM of paleomagnetism samples
from the drilled cores is sufficiently high to provide data
about the paleomagnetic-field direction. Koenigsberger
ratios range from 5 to 20 for most of the sediment
samples and from 20 to 2000 for the basalt samples.

2. Intensity of NRM of basalt samples ranges from 2
to 10 x 10-3 gauss/cm3.

3. The lowermost sedimentary layers carry reversed
remanent magnetization, which continues to the top of
the basalt layers. Their average NRM inclinations are
similar: —33 degrees for sediments and —31 degrees for
basalts.

4. Statistical means of absolute values of NRM in-
clination are slightly lower than the inclination of the re-
cent geomagnetic dipole field at Site 443 (estimated
47.9°). Mean values for every 100 meters of sub-bottom
depth range from 33 to 39 degrees, the standard devia-
tion ranging from 15 to 26 degrees.

5. There are four statistically different populations
with respect to NRM inclination values (strictly, ab-
solute values of NRM inclination) within basalt layers.

6. Through the entire basalt sequence, two normal
and two reversed NRM zones were identified.

Taking into account these results, we conclude:

1. NRM inclinations of the lower part of the sedi-
ments and the top of basalts at Sites 442 and 443 are
dispersed between 30 and 37 degrees, implying that the
paleolatitude of this area during the early middle Mio-
cene was a little lower than at present.

2. Basalts at Site 443 are similar to typical oceanic
basalts with respect to their NRM intensity and Koenigs-
berger ratio.

3. The top of the basalt and the lowermost layer of
the sediments are probably of the same geologic age in
terms of geomagnetic polarity change.

4. Basaltic layers of Site 443 were probably formed
through four episodes of volcanic activity, interrupted
for longer than 1000 years each time.

5. Assuming that the average period of a single geo-
magnetic-polarity event in the early middle Miocene was
about 0.2 m.y., 100 meters of the top layer of basalts at
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Figure 10. Results listed in Table 7, illustrated in descending order of cores and section. Polarity dia-
grams of some basaltic cores next to the bottom layer of sediments are also shown.
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Dispersion 641 366 319 206 393

Figure 11. Absolute values of inclination of NRM versus sub-bottom depth of sedimentary layers. Open circles are
mean values of inclination taken every 100 meters. Vertical bars represent standard deviations.

Site 443 were probably formed during a time not shorter
than 0.2 m.y.

PHYSICAL PROPERTIES

Sediments and basalts recovered from Site 443 pro-
vided samples useful for continued study of relation-
ships noted in the Site 442 report. Sonic velocity, ther-
mal conductivity, density, and porosity were determined
for basalts and sediments (Tables 10 and 11). Water
content was measured for sediments (Table 10), and
special 2-minute GRAPE counts were run on basalts to
provide estimates of porosity and density (Table 12).
Grain densities assumed in calculations of GRAPE den-
sities and porosities were 3.031 g/cm3 for samples taken
above Core 55, 2.988 g/cm3 for Cores 55 through 58,
and 2.960 g/cm3 for samples taken below Core 58.

Sonic velocities in sediments show little variation
with depth (Figure 14). The average velocity is 1.57
km/s, with a range of 1.50 to 1.76 km/s. The only sig-
nificant variation in velocity occurred within unit V,
where sonic velocities reach a maximum, reflecting the
lithologic variability of this unit (see lithology section).
Densities for the sediments also show little variation
with depth (Figure 14), ranging from 1.38 to 1.59 g/cm3
and averaging 1.49 g/cm3, The density of the claystone
in Core 49, Section 2, is 1.75 g/cm3, much higher than
that of the other recovered sediments.

Thermal conductivity for Hole 443 sediments also
shows little variation with depth (Figure 14), with the
exception of unit III, which varies from clayey nanno-
fossil ooze to mud (see lithology section). No consistent
relationship between thermal conductivity and water
content (Table 10) was observed.

Shear strength of the sediments increases with depth
in the upper 165 meters of the site (Figure 15). The cor-
relation coefficient of the fit is poor. A better fit may be
obtained by using two different linear fits. Shear
strength increases most dramatically in the lower part of
unit Ila. Drilling breccias were recovered in the lower-
most part of unit I[1a and in unit I1b. There are no shear-
strength data for this unit, because of the disruption of
the sediment. The recovery of drilling breccia below 165
meters is consistent with the findings from earlier ex-
periments discussed in the physical-properties section of
the Site 442 report.

The excellent recovery of basalts from Hole 443 pro-
vided an opportunity to study the variation of physical
properties with depth in a series of different units. Sonic
velocities for basalts at atmospheric pressure average
5.32 km/s and range from 3.82 to 5.91 km/s. Wet-bulk
densities of Hole 443 basalts average 2.81 g/cm3 and
range from 2.46 to 3.10 g/cm3.

In general, the average sonic velocities and densities
for Hole 443 basalts are higher than those for Site 442.
The range of values is also larger. Velocities and den-
sities for basalts from Cores 55 through 58, however,
are approximtely equal to those of Site 442 basalts.
Figure 16 shows the variation of sonic velocities with
depth. The lower sonic velocities for Cores 55 through
58 form a distinctive cluster between 502 and 525
meters. Similar relationships are evident for basalt wet-
bulk densities (Figure 16) and thermal conductivity
(Figure 17). The average velocities, wet-bulk densities,
grain densities, thermal conductivities, and porosities
for each depth group are presented in Table 13. The
boundaries at 501.78 and 525 meters correspond to
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TABLE 8
Paleomagnetism of Basalts, Hole 443
Sub-
bottom JNRM Inclina- Inclina- Xin
Sample Depth  Flow (10-5  tion tion MDF (1075 ,
(interval in cm) (m) Unit  gauss) NRM AFD (oe)  gaussfoe) Q,, Remarks

443-49-3,101-103  457.52 A 674.7 -29.1 -28.2 110 11.00 1416 150 0e
49-3,137-139  457.88 A 1034.6  -29.6 -32.5 110 1.61 313.8 150 0e
49-4, 40-42 458.41 A 704.2 -31.8 -31.7 80 8.60 189.0 100 ce
49-4,102-104 459.03 A 476.7 -25.8 -29.6 70 8.96 122.8 100 oe
50-1, B5-87 463.86 A 5285 -28.7 - - 6.56 185.9
50-2, 30-32 464.81 A 585.8 -31.3 -29.9 75 6.34 213.2 100 oe
50-4, 02-04 467.53 A 555.8 -32.7 -33.6 75 7.91 162.2 100 oe
51-1,09-11 472.60 B 256.3  42.2 - - 0.70 845.0
52-1,33-35 482.34 B 182.3 40.5 41.2 390 0.85 495.0 400 oe
52-2,120-122 484.71 B 449.2 3le 46.6 85 7.89 131.4 100 oe
52-4,21-23 486.72 B 557.7 32.8 39.5 105 3.95 3258 150 0e
53-1,07-09 491.58 B 603.7 316 39.6 80 5.74 242.7 100 oe
53-2,12-14 493.13 B 342.4 42.8 425 190 1.10 718.4 200 oe
53-3, B6-88 495.37 B 584.1 39.0 40.5 100 3.51 384.0 150 0e
54-1, 54-56 501.55 B 411.9 41.8 39.3 490 0.57 1667.7 500 oe
54-2, 54-56 503.05 B 733.4 38.9 41.8 90 6.52 259.6 100 oe
54-2, 138-140 503.89 B 398.1 26.2 42.3 75 8.96 102.5 100 oe
54-3,125-127 505.26 B 179.7 38.5 - - 1.07 386.9
54-4, 146-148 506.95 B 316.6 45.7 43.5 100 8.68 84.2 150 oe
54-5,146~148 508.47 B 273.8 43.5 40.3 400 0.88 718.0 450 0e
54-6, 14-16 508.65 B 1328.3 41.9 46.1 80 4,21 728.1 100 oe
54-7,76-78 510.77 B 611.7 374 41.5 80 6.64 212.6 100 oe
54-7, 138-140 511.39 C 731.7 63.5 62.8 470 1.20 1407.2 500 oe
55-1,99-101 511.50 C 208.2 71.5 72.4 300 2.31 208.0 350 0e
55-2,60-62 512.61 C 1749 72.7 74.5 310 1.21 3336 350 0e
56-1,117-119 521.16 C 709.6 60.0 599 210 1.61 1017.2 250 oe
56-2, 100-102 52251 C 110.1 60.2 58.2 310 1.29 197.0 350 oe
56-3, 120-122 524.21 C 53.3 58.1 63.9 420 1.17 105.1 45008
57-1, 06-08 529.57 C 16.5 51.8 532 280 1.20 31.7 300 0e
57-1,134-136 530.85 C 65.8 65.9 - - 0.94 161.5
57-2,125-127 532.26 C 209.2 53.1 54.0 180 1.15 419.9 200 oe
58-1, 61-63 539.62 C 306.2  65.5 64.6 120 3.86 183.1 150 0e
58-2,67-69 541.19 C 254.4 72.2 72.8 140 5.54 106.0 150 ce
58-3, 34-36 542.35 C 2327 77.2 76.1 95 5.10 105.3 100 oe
58-3,121-123 543.22 C 440.4 69.6 73.6 80 9,47 107.3 100 oe
58-4, 06-08 543.57 & 282.6 69.4 - - 6.75 96.6
58-4, 34-36 543.85 C 273.0 71.0 71.9 150 9.16 68.8 200 oe
58-5,69-71 544.20 41.2 -51.9 -50.2 =600 0.42 2264 500 oe
59-1,12-14 548.63 D 72.0 53.8 46.1 140 1.52 109.3 150 oe
59-2, 15-17 550.16 D 75.2 354 52.9 60 2.83 61.3 100 oe
59-2,106-108  551.07 D 80.2 -47.0 -51.1 190 3.18 58.2 200 ce
59-3,12-14 551.63 D 44.2 6.5 -53.6 120 3.75 27.2 150 0e
59-4,142-144  554.43 D 379 387 52.5 110 2.86 30.6 150 ce
60-1, 15-17 558.16 D 75.1 62.0 49.5 110 7.54 23.0 1500e
60-1,111-113  559.12 D 95.6 439 51.0 100 7.35 30.0 150 0e
60-2,110-112 560.61 D 97.8 36.7 47.3 70 1.66 29.5 100 oe
60-3, 74-76 561.75 D 82.5 50.7 51.5 40 7.15 26.6 50 ce
60-4, 04-06 562.55 D 72.2 314 45.9 60 8.28 20.1 100 oe
60-4,125-127  563.76 D 31.9 683 58.7 90 8.65 8.51 100 oe
61-1, 89-91 568.40 D 78.8 49.5 54,2 60 6.50 30.0 100 oe
61-2, 103-105 570.04 D 113.9 57.2 56.4 115 1.79 146.8 150 oe
61-4, 106-108 573.07 D 136.3 48.6 49.8 180 1.62 1942 200 oe
62-1, 90-92 577.91 D 82.8 509 50.7 195 2.61 88.5 200 oe
62-2, 29-31 578.80 D 5.6 43.9 50.5 170 1.47 55.9 200 oe
62-4, 62-64 582.13 D 50.2  46.2 42.3 320 0.66 175.6 350 0e
63-1,10-12 586.61 D 217.5 435 36.4 240 1.06 58.9 250 0e
63-2, 71-73 588.72 D 50.8 47.6 47.1 390 1.70 69.0 400 oe
63-4,99-101 592.00 D 127.4 68.2 54.7 105 5.71 56.9 150 0e
63-5,128-130  593.79 D 27.6  40.0 47.4 310 0.93 68.5 350 0e
63-5,137-139  593.89 D 785 437 52.3 170 7.59 239 200 oce
63-8, 84-86 596.85 D 79.1 24.0 53.9 50 8.97 204 100 oe
64-2, 16-18 597.67 D 74.0 7.9 49.3 - 6.66 256 100 oe
64-3, 20-22 599.21 D 79.1 27.2 50.8 - 7.76 23.5 100 oe

AMDF is the median destructive field (of AF demagnetization) at which the rernanent magnetism of a speci-
men decreases to 50% of its initial value; Xjp is the initial susceptibility of a specimen; @y is the
Koenigsberger ratio of NRM; peak field strength listed in remarks column is that at which inclination of

AFD remanent magnetization was taken; for other notations refer to Table 7.
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Figure 12. Stability of NRM with respect to AF demag-
netization. The horizontal axis represents peak alter-
nating magnetic field decreasing to zero at a constant
rate. Jypas and 1 4pp are intensities of NRM and AF-
demagnetized remanent magnetization of a speci-
men. All samples are normally magnetized.

boundaries established from shipboard paleomagnetism
studies (see paleomagnetism section). The magnetic-
polarity reversal between Cores 50 and 51 may also cor-
relate with a change in the physical properties (Figure
16). Physical-property boundaries also correlate with
major lithologic boundaries (see igneous-petrology sec-
tion and Figure 16).

Physical properties of basalts from Site 443 exhibit
the same dependence on porosity as did basalts from
Site 442 (see physical-properties section, Site 442
report). Figure 18 shows the relationship between wet-
bulk density and porosity for these basalts, with the
theoretical relation between wet-bulk density and
porosity superimposed. The close agreement between
the shipboard data and the theoretical lines indicates
that porosity, not mineral alteration, controls the meas-
ured values of wet-bulk density. This is corroborated by
the high average grain density (2.997 g/cm3) of the Site
442 basalts. Sonic velocity is linearly related to wet-bulk
density (Figure 19), with a correlation coefficient of
0.91, a slope of 3.62, and an intercept of —5.04. The
velocity-density relationship, however, is simply the
manifestation of the dependence of velocity on porosi-
ty, as illustrated in Figure 20. The correlation coeffi-
cient for this inverse relationship is —0.90. Thermal
conductivity of basalts, as expected, also exhibits an in-
verse relationship with porosity (Figure 21), with a cor-
relation coefficient of —0.90.

The variation of sonic velocity, wet-bulk density, and
thermal conductivity with depth observed for Site 443
basalts can be understood best as a variation of porosity
with depth. Porosity, in this case, can be correlated
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Figure 13. Inclination of stable remanent magnetiza-
tion and median destructive field (MDF) of basalts,
plotted against position in cores.

TABLE 9
Statistics of Paleomagnetism Results
for Basalt Samples of Site 443

Population A B C D
Cores 49-50  51-54  55-58  59-63
Number of

15(2 5(2 26
Samples? (1) (2) 15(2)
Mean 30.6 41.7 66.2 50.2
Standard 5 2.3 7.5 4.5
Deviation
Dispersion 3.5 5.1 525 19.6

dNumber of NRM data in parentheses; one of the
samples of population D probably was taken from
a pillow basalt rolled after cooling and fixing the
NRM.

directly with the wide range of vesicularity of Site 443
basalts (see igneous-petrology section). An implication
of Figure 16 is that the cooling units of Site 443 exhibit
significant differences in vesicularity, unit 2 being the
most vesicular unit, unit 1 the least, and units 3, 4, and 5
being of intermediate vesicularity. The differences in
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vesicularity, reflected in the physical properties, must be
related to basalt petrogenesis, and may be related to the
volatile content of the original magmas.

The seismic structure (Figure 16) of the basement of
Site 443 is different from that proposed for the top of
layer 2A by other workers and may be characteristic of
this portion of the Shikoku Basin. Velocities of the
basalts are high, with the exception of the zone of high
vesicularity. Recovery of basalts from this hole was very
good, greater than 70 per cent, and only a small amount
of sedimentary rock was recovered. This suggests that
sedimentary interbeds are uncommon and probably of
insufficient volume to lower the average sonic velocity
of layer 2A at this site. The variable vesicularity in the
basalts from Hole 443 produces high-velocity layers
with thin low-velocity layers between them. If this strati-
graphic relationship continues with depth, and if the
seismic waves ‘‘sensed’’ the porosity, a complex acous-
tic stratigraphy would be produced. The presence of
thin low-velocity layers could cause errors in velocity
and depth calculations from seismic-refraction profiles.
The low velocity for layer 2A at this site may be caused
by the combined effect of thin low-velocity layers, ex-
tensively fractured basalts (see igneous-petrology sec-
tion), and intervals of glassy pillow rinds. Furthermore,
if large-scale formation porosity is responsible for the
low velocity, the formation porosity must exceed 30 per
cent (Figure 20).

CORRELATION OF GEOPHYSICAL DATA
WITH DRILLING RESULTS

Introduction

Site 443 is about 2 nautical miles southeast of shot
point 950, line 2-1 of the S/S Kaiyo-Maru seismic-
reflection profiles (Figure 1). The site is on the western
shoulder of a positive magnetic anomaly with moderate
amplitude (170 gammas peak to trough) which has been
tentatively identified as anomaly 6A (20 to 21 m.y.),
assuming symmetrical spreading of the basin from an
axis (magnetic anomaly 5) at the geographical center of
the basin.

An earlier sonobuoy measurement made along a
NNW-SSE line nearly on the present site (Murauchi and
Asanuma, pers. comm.) has slightly less quality than
that done by the Challenger at Site 442, because of
rough seas during the site survey. A sonobuoy survey
was not made when the Challenger left Site 443 because
of bad weather. In spite of these difficulties, seismic
data can be correlated rather well with drilling results.

Sonic Velocity and Sub-Bottom Depth

Reflection profiles taken underway when approach-
ing and leaving the site show a layering of semi-
transparent sediment with two-way normal time of
about 0.58 seconds overlying the acoustic basement.
Shipboard measurement of sonic velocity indicated that
Vp of sediment recovered is about 1.55 km/s on the
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average, throughout the cores from this site. Thickness
of sediment thus estimated is 450 meters, which is in
agreement with the depth of the first recovery of basalt,
457 meters.

A previous sonobuoy survey indicated that sediment
is underlain by layer 2A basalt, with a thickness of 540
meters and Vp of 3.2 km/s, overlying layer 2B with
thickness of 600 meters and Vp of 4.56 km/s. Vp of
basalts recovered at this site ranges from 3.8 to 5.9 km/s
(about 5.2 km/s on the average), appreciably larger
than Vp of basalts taken at Site 442 (4.6 km/s). This dif-
ference in the measured sonic velocity at two sites seems
to be sufficiently large to explain the difference in V, of
layer 2A obtained by sonobuoy. However, a much
higher percentage of recovery of basalts at this site
(67%) compared to that at Site 442 (24%) indicates that
interlayering of sediments is substantially less in the up-
permost 116 meters of basalt penetrated at this site than
at Site 442. It seems therefore likely that local faulting
or fractures which are undetectable by vertical drilling
reduce the bulk seismic velocity observed by sonobuoy
survey.

Magnetic Anomaly, Paleomagnetism, and
Paleontological Age

The vertical alteration of normal and reversed polar-
ities of natural remanent magnetization in rocks recov-
ered at this site indicates that the superficial layer alone
is not primarily the source of the magnetic anomaly
observed above the sea floor. The relatively small
amplitude of the anomaly around this site implies that
the original magnetic basement, supposedly formed by a
sea-floor-spreading mechanism, is thinner than that at
Site 442, although it still is not known which layer is
responsible for the observed anomalies.

The paleontological age of sediment overlying the up-
permost massive basalt unit is 14 to 15 m.y., which is
appreciably less than the oldest sediment age of Site 442
(18 to 21 m.y.). It is even less than the age of sediment
imediately above the massive basalt flow first recovered
at Site 442 (15-17 m.y.). This tempts us to reconsider
the plausibility of the single-limb spreading model pos-
tulated by Watts and Weissel (1975) and disregarded
afterward. Coincidence of their magnetism ages with
the present paleontological age is good, as seen in Figure
22.

However, off-ridge volcanism occurring a few mil-
lion years after the formation of the primary crust of
this site also could account for the age discrepancy, if
off-ridge volcanism occurred between 18 and 21 and 14
and 15 m.y. at Site 443, after which sedimentation dom-
inated. We already have evidence of a hiatus in lava-
flow accumulation at Site 442, which suggests the pos-
sibility of frequent off-ridge volcanism in the Shikoku
Basin. A similar hiatus was found in the Reykjanes
Ridge at DSDP Site 407 (Luyendyk, Cann, et al., 1979).
It must be noted that the postulated rate of spreading of
the Shikoku Basin (2-4 cm/yr) is very similar to that for
the Reykjanes Ridge.



SITE 443

TABLE 10
Summary of Physical Properties of Sediments, Hole 443
Sonic Thermal Shear Wet-Bulk Water
Sample Velocity Conductivity Strength Density  Porosity Content
(interval in cm) Lithology (km/s) (meal/fem=s-"C) (¥ 10~5 dynes/cm2)  (g/em3) (%) (%)
443-1-4, 76-80 — - - 0.29 1.42 76.54 55.12
1-4,111-114 » - - 0.48 = . -~
2-1, 80-83 ” 1.934 - 0.67 1.38 80.50 59.59
2-3, 50-53 » - - 0.38 o = T
2-4, 0-1 . - - - 1.46 72.25 50.66
3-1, 20-23 ” - - 0.29 = - =
3-2, 20-23 » - - 0.48 1.53 73.06 48.86
3-2, 69-72 b - - 0.86 - — -
3-3, 103-106 » - - 0.29 - - =
3-4,131-134 » - - 0.29 - ~ =
3-5, 40-54 ” 1.518 2.494 0.29 - = -
3-6, 62-65 ” - — 0.19 — - -
4-1, 81-83 » - - 0.29 = = -
4-2,100-110 ” 1.505 2.425 0.86 1.45 72,72 51.52
4-3,61-64 = - = 0.29 = - -
5-1, 22-32 e 1.506 2.608 0.20 - - -
5-2,13-16 " - - 0.29 - — —
5-3,110-113 nannofossil mud - - 0.20 1.46 77.21 54.32
5-4,45-48 mud - - 0.19 - = -
6-2, 75-78 nannofossil mud — — 1.05 - — —
6-2, 150-170 » — - - 1.42 75.93 54.87
6-3,75-78 " o = 0.50 = = =
6-4, 75-85 ” 1.539 2.036 2.49 1.49 69.87 47.89
6-5, 75-78 e - - 1.24 - 7= s
7-7,3-17 " - - 0.50 1.49 69.29 47.67
8-4, 57-67 ” 1.509 2.564 0.57 1.52 74.54 50.23
9-4, 40-50 . 1.503 2.514 - = = =
9-5, 18-28 " 1.585 2.578 0.19 1.47 76.09 53.12
10-4, 35-38 " - - 0.77 - - -
10-6, 27-37 g 1.507 2.583 0.86 1.52 72.56 49.02
11-4, 93-96 » - - 1.72 - - ~
11-6, 50-60 " 1.515 2.433 1.34 1.48 71.84 49.61
14-4, 90-93 mud - - 0.67 - - -
14-5,79-93 ” 1.522 2.061 2.20 1.44 69.11 49.09
14-5, 140-141 " - — = 1.49 73.78 50.81
15-6,63-73 » 1.520 2.306 2.11 1.44 73.08 52.04
17-4, 56-66 ” 1.523 2.364 3.32 1.49 75.60 50.81
18-2, 74-88 2 1.546 2.250 4.60 1.52 69.91 47.03
18-2, 144-145 i - — - 1.53 71.39 47.78
18-3, 70-73 " - - 1.33 - - -
22-3, 0-1 s - - - 1.47 73.96 51.62
23-2,60-70 clayey nannofossil goze 1.522 2.761 2.30 1.59 71.47 46.18
23-3,60-63 ” — - 2.30 - - -
23-4,60-70 i 1.563 2.081 6.32 1.59 70.02 45.12
23-5,11-14 " - - 6.89 - — =
24-1, 127-130 ” - - 0.86 - - -
24-3,127-130 P - - 0.96 - - -
24-4,41-51 v 1.525 2.342 0.86 1.46 68.88 48.29
24-5,79-82 . - - 2.30 = = =
24-6, 130-133 2 - - 3.26 = = *
25-2, 60-71 ” 1.512 1.414 4.02 1.51 72.93 49.55
25-3, 60-63 iy — - 6.70 i - =
26-1, 105-108 2 - - 3.26 - - —
26-2,124-135 ” 1.589 1.600 7.47 1.58 71.06 46.08
27-1,35-38 " - - 0.86 - - -
27-2, 44-47 “ — - 6.13 - = -
27-3, 78-91 " 1.520 2.514 2.49 1.45 67.16 47.46
27-3, 140-150 =3 - - - 1.58 72.84 47.12
28-2,42-52 " 1.551 2.250 3.64 1.57 70.98 46.36
29-3, 140-150 " - - - 1.52 76.25 51.45
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TABLE 10 — Continued

Sonic Thermal Shear Wet-Bulk Water
Sample Velocity Conductivity Strength Densil3y Porosity  Content
(interval in cm) Lithology (km/s) (mcal/fem-s-"C) (% 10-5 dynes/em2)  (g/em3) (%) (%)
443-29-5, 38-53 clayey nannofossil ooze 1.540 2.428 2.97 1.51 74.72 50.77
30-2,109-123 mudstone 1.565 2.378 6.03 1.53 68.65 46.00
31-4, 89-103 * 1.536 2.281 3.16 1.52 72.11 48.75
32-1,138-148 " 1.544 2.114 2.68 1.45 71.45 50.51
33-1,75-78 " = = 9.38 ~ - —
443-33-2, 76-86 il 1.581 2.392 - 1.37 63.20 47.30
33-3,19-22 ” - - 3.45 - — -
33-3, 26-33 B - - 9.38 1.55 66.10 43.71
34-4, 74-77 i - — - 1.54 74.38 49.44
34-4, 134-144 ” 1.569 2.400 ~ 1.51 75.51 51.29
35-2,64-74 » 1.585 2.267 - 1.46 74.53 50.93
35-3,16-19 claystone - - 2.87 - - -
36-5,51-61 mudstone 1.564 2.386 — 151 75.45 51.18
39-1, 90-100 claystone 1.605 2.250 2.20 1.43 77.29 55.41
40-1, 140-150 ” - - —_ 1.52 79.41 53.46
40-2, 100-113 i 1.642 2.281 = 1.48 74.02 51.16
42-1,48-51 " 1.623 = - - - -
42-1,99-102 ” - - 4.40 - - -
42-1,100-101 i - iz - 1.43 75.51  53.93
43-2,48-58 i 1.593 2.358 - 1.51 65.47 44,30
45-1, 140-150 » - - — 1.56 78.91 50.50
45-2, 73-80 il 1.757 - - 1.47 73.53 50.00
46-2, 38-51 . 1.667 2.494 - 1.46 73.40 50.44
47-2, 10-20 ” 1.599 2.233 - - - -
48-1,114-117 ki 1.565 - - - - -
49-2, 68-69 " - - ~ 1.75 65.19 3717
49-3, 14-16 = - - - 1.74 73.53 42.37

SUMMARY AND CONCLUSIONS

Summary

The stratigraphic succession at Site 443 consists of 10
lithologic units, five of which are sedimentary and range
in age from Miocene to Quaternary, and five of which
are basalt.

The total penetration at Site 443 was 581.5 meters,
and both a sedimentary section and the top of an ig-
neous section were recovered. Depth of penetration into
basalt was 124 meters.

An interpretation of the relative depth of deposition
of the sedimentary units at Site 443 is shown in Figure
23. Calcareous organisms suggest that the depositional
surface was above the CCD, and probably below the
lysocline.

The sediment accumulation rate fluctuated and was
high during the early middle Miocene and during the
Pleistocene. During the late middle Miocene, late Mio-
cene, and Pliocene, sediment accumulation rates were
intermediate. Deposition of sediment appears to have
been continuous since the early middle Miocene. High
sediment accumulation rates at Site 443 during the early
middle Miocene owe their origin to resedimentation of
ash and pelagic calcareous material by turbidity currents
and to regional volcanism, whereas the high Pleistocene
rates of accumulation owe their origin to increased
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regional volcanism and increased sediment erosion and
supply during periods of lower sea level.

Most of the clays at this site are hemipelagic, authi-
genic components composing less than 5% of the total
sediment.

Organic-carbon and nitrogen contents of the sedi-
ments show a steady decrease with depth. The C/N ratio
shows a similar trend, with slightly anomalous increases
at depth of 200 to 250 meters and 300 to 400 meters.

The pH of the sediment averages 7.71, alkalinity
averages 4.70 meq/kg, salinity averages 35.3 per mill
and chlorinity averages 19.29 per mill.

Physical properties show a variety of major changes.
The sonic velocity of the sediments averages 1.57 km/s,
whereas for the basalts it averages 5.32 km/s. Average
density for the sediments is 1.49 g/cm?, and for the
basalts, 2.81 g/cm3. Porosity averages 70 per cent for
the sediments (range 65-80%), and for the basalts
ranges from 0.7 to 27.0 per cent. The average shear
strength of the sediments is 0.19 to 7.47 X 10-3
dynes/cm2. At Site 443, a crude correlation of shear
strength and depth can be extrapolated from 0 to 185
meters only; the data are too variable below that depth
to define any meaningful trends.

The basalts are mostly olivine tholeiites analogous to
oceanic basalts in composition, structure, and vesicular-
ity. Hydrothermal alteration of basalt appears to in-



TABLE 11
Summary of Physical Properties of Igneous Rocks, Hole 443

Sonic Thermal Wet-Bulk Grain
Sample Piece  Velocity Conductivity Densit Dznsil! Porosity
(interval in cm) No. (kmfs)  (meallem-+"C)  {g/lem3)  (gfem3) (%)

443-49-3,121-131  8a = 4.175 - . -
49-3,137-143  8b  5.800 - 3.10 311 0.31
49-4, 79-89 7 = 4.458 - - =
50-1,117-122  1la  5.906 = 2.95 2.97 0.74
50-2, 0-10 la - 4.350 : 5 .
50-4,127-137 6 = 4,353 Z = =
52-1, 66-76 5 - 4.417 - = =
52:1, 85-87 6 5.065 - 2.95 3.02 3.72
522,119-129 4 = 4.419 = 5 _
52-3, 85-87 6a = i 2.84 2.96 5.81
523, 107-110  6b  5.364 - - - -
53-1,115-125 96 5300 4.100 2.95 3.01 3.07
53-2,48-58 1d = 4.164 2 5 Z
53-3, 83-93 sc , 4.100 - - N
54-1, 90-92 6 5.B68 - 2.88 3.00 6.05
541,120-130 7 = 4.139 = = -
54-2,132-142 1g - 4.522 - - -
54-3, 013 la  5.826 4272 293 3.05 5.72
543,124-134  Ig = 4.192 = S =
544, 15-25 1a . 4.175 - -
54-4, 70-80 1d = 3.556 : .
544, 140-150  1g - 4.556 - - -
54-5,2-12 la - 4611 . -
54-5, 45-55 le - 4,547 = = =
54.5,145-155 10 4.092 - - -
54-6, 28-38 it i 4.139 > = =
54-7, 60-70 14 5913 4.533 2.97 314 7.98
547, 67-69 1d = 5 2.93 3.00 3.53
55-1, 77-80 9 4.002 - 251 295 2263
56-1, 61-71 8a i 3.256 - - -
56-1,105-115  8f - 3333 . - -
56-2, 49-59 Sa 3941 3,347 2.46 300 27.07
56-2, 94-104 8 2 3.269 = e =
56-3,97-107  11b - 3.514 - _ _
56-3,115-125  12b & 3.644 = g: =
564, 0-10 1 - 3.484 - -
57-1, 0-10 la - 3.628 - - -
57-1,70-72 5 4.450 - 2.59 301 2061
57-1,125-135 94 = 3.583 2 Z =
58-1, 82-92 7e - 3.573 - - -
583,120-130  4a 3 3.625 2 e =
58-3,137-143  4b 3816 = 2.60 299 1959
58-3,114-124 4 - 3172 - - -
59.2, 14-24 b - 4.303 = - -
59-3, 98-100 8 5222 2 2.84 3.00 8.24
59-3,136-146 8¢ = 4.078 = = =
59.4,138-148  6b & 4.130 - - -
60-1, 0-10 1a 4458
60-2, 8-18 la 4823 43712 2,75 298 1122
60-2, 134-144 1 = 4.267 - - -
60-3, 99-109 1d - 4.386 ~ - -
60-5,113-118  1g  5.636 = 2.89 2.94 237
61-2,0-10 la = 4.342 - - i
61-4, 77-81 14 5749 - 2.90 2.97 378
62-1,15-25 1b - 3792 o - -
62-2, 43-49 22 4872 ~ 2.69 295 1319
63-3,103-105 52 5.029 = i 2
633,105-115  5b - 3.964 2.75 285 541
64-1,24-29 b 5185 2.83 3.03 9.82
64-2,130-140  3b 4 4,078 - 2 -

crease with depth, and the association of zeolites, smec-
tite, calcite, chlorite, pyrite, and native copper indicates
an alteration temperature of 200°C or less. The pillow
basalts show a high degree of oxidation. Alteration of
the Site 443 basalts is greater than that at Site 442.
Chemical composition of glasses in these basalts is near-
ly identical to that of glass from mid-ocean ridges (Dick
et al., this volume).

Paleomagnetism measurements show that Site 443
has been approximately at or slightly south of the pre-
sent latitude since the early Miocene. The average inten-
sity of natural remanent magnetization for the basalts is
2to 10 X 10-3 gauss/cm3. The basal sediment and top
of the basalt represent the same period of magnetic-
polarity reversal and are therefore of very similar age.

TABLE 12

SITE 443

Wet-Bulk Density and Porosity from 2-Minute GRAPE

Counts for Igneous Rocks, Hole 443

Wet-Bulk
Sample Piece  Densit 3y Porosity
(interval in cm) No. (g/em?) (%)
443-49-3,101-1032 4c 2.82 10.58
49-3, 134-136 8b 2.82 10.72
49-3, 145-147 9 2.79 12.05
49-4, 40-424 Sa 2.91 6.02
49-4, 74-76 6 2.81 11.29
49-4, 102-1042 8 2.84 9.69
50-1, 85-872 9 2.86 8.53
50-1,118-120 11a 2.80 11.32
50-2, 30-32a 1b 2.88 7.65
50-2,127-129 6 2.82 10.66
50-4, 2-44 la 2.89 6.91
50-4, 66-68 5 2.82 10.77
51-1,9-113 2 2.87 8.27
52-1,33-354 5b 2.82 10.44
52-1,125-127 6l &7 16.06
52-2,119-121 4h 2.76 13.36
52-2,120-1222 4h 2.89 6.91
52-4,21-232 1 2.87 7.85
53-1, 7-9a 1 291 6.02
53-1,115-117 9b 2.74 14.76
53-2,12-142 1b 2.87 8.25
53-2, 48-50 1d 2.81 10.88
53-3, 83-85 Sc 2.81 10.94
54-1, 54-562 4b 2.95 2.05
54-1,119-121 7 2.82 10.39
54-2, 54-563 1b 2.91 6.02
54-2,132-134 lg 2.84 9.55
54-2,138-1402 lg 291 6.41
54-3,0-2 la 2.90 6.59
54-3,124-126 Ig 2.80 "11.56
54-3,125-1274 lg 2.93 4.84
54-4,15-17 lg 2.81 10.86
54-4, 70-72 1d 2.83 9.96
54-4, 140-142 1g 2.92 5.54
54-4, 146-1482 lg 2.87 7.89
54-5, 8-10 la 2.86 8.63
54-5, 45-47 le 2.80 11.11
54-5,145-147 10 2.77 13.41
54-5, 146-1482 10 2.81 11.21
54-6, 14-162 la 2.87 8.14
54-6, 28-30 1b 2.86 8.31
54-7,19-21 la 2.83 10.09
54-7, 60-62 1d 2.87 7.94
54-7, T6-782 le 2.94 4.53
54-7,137-139 6 2.47 27.77
54-7,138-1402 6 2.41 31.11
55-1, 78-80 9¢ 2.45 27.54
55-1,99-1012 10a 2.59 20.27
55-1, 145-147 14 2.48 26.09
55-2, 60-622 5 2.61 19.10
56-1, 71-73 7b 2.47 26.09
56-1,71-73 8 2.48 25.95
56-1,117-119a 8 2.53 23.58
56-2,49-51 5a 2.43 28.56
56-2, 94-96 8 2.47 26.45
56-2,100-1023 8 2.32 34,19
56-3,97-99 11b 2.48 25.81
56-3,115-117 12b 2.51 24.41
56-3,120-1224 12b 2.58 21.04
56-4.0-2 1 2.54 23.00
56-4, 17-19 2 2.44 27.83
57-1.134-136 9d 2.61 19.13
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TABLE 12 — Continued

Wet-Bulk
Sample Piece  Densit Porosity
(interval in cm) No. (g/cm?) (%)
443-57-2, 125-127 14 2.59 20.13
58-1, 61-632 Tc 2.55 22.52
58-1, 82-84 Te 2.51 24.58
58-2, 67-692 6 2.46 26.88
58-3,120-122 4a 2.47 26.34
58-3,121-1234 4a 2.57 21.25
58-4, 69-714 6 2.89 5:27
58-4,114-116 4c 2.55 22.37
59-1,12-142 2 2.79 8.26
59-1, 71-73 llc 2.76 10.27
59-2, 14-16 la 2.78 9.29
59-2, 106-1084 8g 2.89 3.80
§9-2,116-118 9 2.78 9.55
59-3,12-14 1b 2.82 7.43
59-3, 136-138 8¢ 2.66 15.55
59-4, 5-7 la 2.58 19.43
59-4, 138-140 6b 2.57 20.01
59-4, 142-1444 6b 2.67 15.08
60-1, 16-182 la 2.59 19.18
60-1,111-1132 de 2.79 9.07
60-1, 111-113 de 2.66 15.56
60-2, 8-10 la 2.59 19.35
60-2,110-1122 1j 2.86 532
60-2, 134-136 1j 2.60 18.54
60-3, 74-76 lc 2.87 4.50
60-3,99-101 1d 2.65 15.89
60-4, 125-1274 3h 2.86 5.04
60-4, 125-127 3h 2.1 13.14
61-1, 89-91a 1b 2.86 5.07
61-1,103-1054 2b 2.87 4.73
61-4, 106-1082 1d 2.79 8.56
62-1, 90-924 ic 2.74 11.33
62-2,29-314 1b 2.80 8.50
62-4, 62-642 3c 2.77 9.65

4counts through basalt minicores

Two normal- and two reversed-polarity zones were iden-
tified in the basalt succession.

Conclusions

Our data from Site 443 permit the following conclu-
sions:

1. The age of the sediment immediately above the
basalt basement, dated from fossils in the sediment
recovered from Sample 443-49-3, 55 cm, is early middle
Miocene (14-15 m.y.; Sphenolithus heteromorphus
Zone of nannofossils). However, a water sample recov-
ered during retrieval of basalt in Core 50 contained sedi-
ment and some nannofossils older than 15 m.y. This im-
plies that the oldest sediment at the sediment/basalt
contact was not recovered. The 15-m.y. biostratigraphic
age is at variance with the age of magnetic anomaly 6A
(23 m.y.) postulated by Kobayashi and Nakata (1977).
A K-Ar age determination on the youngest pillow basalt
gives an age of 17.2+3.1 m.y. (E.H. McKee, pers.
comm.; see Klein and Kobayashi, this volume).

2. The depositional surface at Site 443 was always
slightly above or well above the CCD, but below the ly-
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Figure 14. Sonic velocity, wet-bulk density, and ther-
mal conductivity versus depth for Site 443 sediments.

socline. Poor preservation of foraminifers throughout
the column indicates deposition below the lysocline, al-
though beds of nannofossil ooze and chalk suggest
deposition well above the CCD. The exact depth of
deposition cannot be determined exactly, because no
data are availale concerning present or past elevations
of the CCD and lysocline in the Shikoku Basin. How-
ever, assuming the general Pacific Ocean CCD curve of
Van Andel et al. (1975) the depositional surface at Site
443 was no less than 3800 meters (Figure 23).

3. All the interbedded ash and carbonate beds of unit
V were deposited by resedimentation by turbidity cur-
rents. Evidence of resedimentation includes graded beds
and mixing and reworking of the nannofossil and fora-
minifer faunas. Also, hemipelagic clays are interbedded
with pelagic chalk in this interval. The reworked sedi-
ments were derived from a local source such as the
slopes of a seamount. The remaining clays are
hemipelagic and were deposited in a distal or basinal
facies; in this way they are analogous to those at Site
442. The Site 443 hemipelagic clays were deposited on
the western edge of an eastward-thickening clastic
wedge recognized from seismic surveys by Marauchi
and Asanuma (1974, 1977) and by preliminary contour-
ing of sediment thicknesses from seismic records by
Karig (1975, p. 962, Fig. 3). This clastic wedge thickens
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Figure 15. Shear strength versus depth for Site 443 sed-
iments.

toward the Iwo Jima Ridge. We assume that the Iwo
Jima Ridge is the most likely source for these sediments.

4. The olivine basalts at Site 443 are characterized by
two types of alteration: hydrothermal and oxidative.
Hydrothermal alteration is associated with calcite veins,
and the alteration zones are enriched in calcite, smectite,
and zeolites. These hydrothermal veins contain native
copper and owe their origin to low-temperature proc-
esses at 200°C or less. Zones of higher-temperature
alteration were observed in the upper basalt units, where
chlorite, serpentine, and talc occur in veins and as
replacements of olivine. Vesicles filled with calcite and
pyrite also indicate a higher temperature of alteration.

All the basalts show evidence of oxidation at the top
and base of each flow unit and along calcite veins. The
Site 443 basalts are more oxidized than those at Site 442.

Paleomagnetic-reversal data indicate that the upper
125 meters of basalt at Site 443 most probably were ex-
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Figure 16. Sonic velocity and wet-bulk density versus
depth for Site 443 basalts. Crosses on wet-bulk den-
sity graph correspond to values determined from
2-minute GRAPE counts; dots correspond to values
determined through laboratory measurements.

truded over a period of at least 200,000 years, whereas
the basalts at Site 442 appear to have been extruded over
a much shorter time. This duration of extrusion suggests
that at Site 443 volcanism was more episodic, thus per-
mitting the weathering of basalt,
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Figure 17. Thermal conductivity versus depth for Site
443 basalts. Data correspond to laboratory-
determined values.

TABLE 13
Averages of Physical Properties of Site 443 Basalts
Within Various Depth Intervals

Sub-Bottom Depth
(m)

Physical Property 457.00-501.78  501.78-525.00 >525
Wet-Bulk Density 2.95 2.54 2.81
(g/cm3)

Sonic Velocity 5.60 4.05 5.22
(km/s)

Grain Density 3.031 2.988 2.960
(g/cm3)

Thermal Conductivity 4.28 3.47 4.16
(mecal/em-"C-s)

Porosity (%) 4.18 22.48 7.72
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Figure 18. Wet-bulk density plotted as a function of
porosity. Lines correspond to predicted wet-bulk
density for basalts of varying porosity with given
grain densities ().
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Figure 19. Sonic velocity plotted as a function of wet-
bulk density for Site 443 basalts.
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Figure 20. Sonic velocity plotted as a function of poros-
ity for Site 443 basalts.
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Figure 22. Magnetic ages of two sites according to a single-limb-spreading model
(Watts and Weissel, 1975).
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al., 1975, p. 47, fig. 29). B. Relative depth of deposi-
tion at Site 443 compared to CCD curve for Pacific
Ocean.
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SITE 443 HOLE CORE_ 1 CORED INTERVAL: 0.0-7.0 m
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o |= [LcHARACTER
9|2 8| 2| crarnic g
=1 o {3
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RPlaM|aG i Dark greenish gray [5GY 4/1) mud with patches of dark
o ey (N4 to N7, BY 4/1) mud. No sedimantary structures.
<] Agh layers st 168, 4-70, 520. Pumiceous lapifli pieces
40 lup to 4 cm) in the lower part of the core, Section 5 and
8 cc.
Clay Mineralogy 1%)
1-17: chiorite 10, illite 30, mixed layers §, vermiculite §,
smectite 45, kaofinite 5, and faidepar TH,
Senwary:
Dominant Lishology {Average)
o Sand < 1% Ouwrtz, Feltupar 0%
] o Silt 30% Heavy minerals TR
z o Clay »60% Clay minerals BO-8a%
§ [s] Valcanic glass 1- 3%
8 Opaques TR %
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5 Spange spicules 1- 2%
4 Nannoloaids 1. 3%
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z
5 RACMAG Mince Lithology (Average)
Q Sand  6O% Quartz, Feldipar %
ko B S 0% Clay minrals 0%
2 8 Clay  30% Voleanic glass 5%
| =
] GRAIN SIZE:
£l 2810.1,34.6,863]
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SITE 443 HOLE CORE_ 2 CORED INTERVAL: 7.0-16.5 m
[ FOSSIL -
b e | CHARACTER z gl=d,
2~ % | GRAPHIC s
Sl L2 =
'z |522(8 £l & | umHooay 3. LITHOLOGIC DESCRIPTION
w“S ol 2|Z w| = = g
7 |2ME|Z|8 " H
= |= |o|2|= R
w|Z e
Ml
Diark gresniah gray [BGY 4/1) sougry to firm, without
0.5 ssdumentary siruciures.
Local presanca of:
Bl lag 1 ~ hard clay “podsiles” at 16070, 1100, 3-30-50,
AM| 300,
10 ~ ash layers, approximatety 10 cm thick {3-130)
] ar very thin (383},
7 Somatimes noticesbls amounts of iilliceous remaing
=3 Clay Minaralogy [%1
= 207,477 {average): chiarite 20, illite 45, mixed layers
TR, varmiculite 5, smectite 25, kaalinite §, traces of
5 1 quartz, fekdspars, amphiboles
2| E 3 = Smnars:
5| B - Dominant Lithalogy [Average)
2B 1 Sand < 1% Cuartz, Fetdipar £
5 N 7 SN >40% Clay mineraly BE%
2| & - Clay  -56% Opacues ™
_d-g x Volcanic glans 5%
2| £ Nannotossils, Unioecified
i E canOnae 5%
o e Diatams %
= 'E & Radiolarians 0%
w 3 o Sponge spicules %
Eslamlac o
i Q Menar Lithology
! Sand  60%  Ouart, Faldssar o
1 Silt 10% Clay minerals /R
Cay  30% Opacues ik
i Valeanic shards 0%
é) GRAIN SIZE:
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FMAM AM] CC| T CARBON-CARBONATE:
243(09,04,5)
464 (10,04, 5
CARBONATE BOMB:
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Evr 4118



(441

vy LIS

SITE 443 HOLE CORE 3 CORED INTERVAL: 16.5-26.0 m SITE 443 HOLE CORE 4 CORED INTERVAL: 26,0355 m
FOSSIL ~ FOSSIL .
% |- | cHARACTER o |- | cHaracTer b
o, |3 B 5 9|3 3| & orar Zels
g = Of = | GRAPHIC 2. LITHOLOGIC DESCRIPTION =2 152]alg 2| £ APHIC oZi25 LITHOLOGIC DESCRIPTION
1z |532|8 5| & | utHoloGY o 1z |582 G| & | utHoLoGY Zdlen s
£2on2 2|8 I 2% ERCE A EAP HIE =oled=3]
= |= [o]g|2 o 5o c |= § |2 Ex
Mud Mud to Ashy Mud
FP| B |ANM Dk greenish gray (5GY 4/1) 1o dark gray [BY 4/1, N4} Mainty dark grayish green (5GY 4/1) with minor
mid; with rare hard clay “nodules” (1-60, 4-30-70) and color changes (5BG 4/1, NE). Mud 1o sy mud,
ash patches (1-60). Presence of either carbonates, siliceous niensely deformed with firmer “crumbly " streaks
fossils or ath in the st fraction, and numeorous clay “nodules”’, Local presence of
Z lcMam| carbanate mud,
Clay Minarslogy (%) =
2.72, &-02: chiorite 15-20, iflite 30-85, mixed layers £ Clay Mineralogy %)
TR0, vermiculite B, smactite 20, kaolinite B, traces B 2:100: chiorite 15, dlite 30, mixed layers 5,
of quartr, fekdspars, amphibales, @ - warmicidite TR, wectite 45, kaolinite B, traces of
) > quarts end feidsoar,
Smeary: E
3 Dominant Lithology |Aversge} 13 Smaory:
) Sad < 1% Quartz, Feldipar % Daminant Lithology 2.5
H 2 St 40%  Miem " g g 2 Sad < 1% Ouartz, Feidsper 5%
2 Clay  >40% Ctay minerals 69-75% = Sile 4% Heavy minaraty TR
2 Opagisms 2 3% g |8 Gy 5% Clay minerals s
g Volcanic plass 1 2% s 5 Opaques %
3 Carbonate umpecified <5% L Volcanic glass .3
2 Faraminifers 1. 2% § z Carbonate unspecified 7%
§ Nannotosils 2. 8% 213 Silicacu ol =
3 Sillceous fassily o 8% §
= Minor Lithology 2-15
£ |Fr|Fm)CM Minar Lithology | Ashy Mud) 4-130 g Sand 6% Quarts, Feldspaer £
& Sandl  30% Quartz, Feldspar 5% g celoml Silt 5% Clay minerals 0%
3 St 20% Clay mineraly 80% Clay  70% Opaques 1%
Cloy  50% WVoleansr glass 0% % Carbonate unipecifisd 5%
Opagues % =, Faraminifers 1%
Carbonate unspecificd 8% E Nannotossii o
2 Siliceous fousils ™ = Silsceous fousils 5%
3 GRAIN SIZE: E Minor Lithology 2-80
B 268105, 44.0, B5.5) i Sand 50 Quarz, Faldspar ™
a 4-10 {006, 62.4, 37.0) FPlce|rp S 0% Clay minevaly A%
g Clay  40% Opagues %
5 CARBON-CARBONATE: Volesnic glawi (65% in CCI50%
4 216(03,02, 1) Spange spicules %
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GRAIN SIZE:
i CARBONATE BOMB: 239 (03,454, 54.3)
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SITE 443 HOLE CORE 5 CORED INTERVAL: 36.645.0 m SITE 443 HOLE CORE 6 CORED : 45.054.5m
FOSSIL i FOSSIL -
™ CHARACTER 2 | | cHarAcTER s
3. |2 gl 2 5 o, |2 5 2| crar 2oas
w=(xul, g Sl | jeraenic 2 LITHOLOGIC DESCRIPTION it - 2| B | eioay gz LITHOLOGIC DESCRIPTION
Z|aglE|0 5| & | LiTHOLOGY 3 LZlag|= 2 of w oo
£ |on2|2 | HE SRR RN I EA u = z2
HalHHE =2 BEHE &
40O
Mud 40 Ml anel Nanno Mud
Dark greenish gray (BGY 4/1, locally 5G 4/1, 58G 4/1, a [o] Dark greenish gray (BGY 4/1) intensely deformed,
Ee|rP N4} with numierous clay “nodules™, intensely deformed " 0 O soft 1o firm mud with nannofossils and unspecified
" mud. Loeal occurnence of carbonate mud or walcanic ash, 1 O carbonates, with frequent clay “nodules” (58G 4/1
4 O 10 58 4/11. No sedimentary strctures.
Clay Minarslogy (%) &
267, 4-12; chiorite 10, Wlite 30-45, mixed lnyers 10, Z |Fp| FPl A O Clay Minerslogy (%)
vermiculite TR-10, smectite 20-45, ksalinite 5, presance ry 2450: chiorite 15, Nl 35, mixed layers 15, smeoctite
of quartz and feidspar. 5 38, kaolinite T, quartz very rare,
ey Dominant Lithology 2-65 § 275
g Sand < 1% Cuarte, Faldspar % Sand < 1% Cuartz, Feldspar 5%
3 . S >40% Clay minerals % E St >46% Mica 1%
@ 2 Clay  >50% Opaques % ~ 2 . Qry  >50% Heavy minerals ™m
g Volcanic glass Fid E Clay minerals 8%
Carbonate unpecified 3% = AP Opaques. %
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- Radialariang L] Carbonate unspecified =
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Siliceous fosils % 436103,02, 1)
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SITE 443

HOLE CORE_ 7 CORED INTERVAL: 54.564.0 m SITE 443 HOLE CORE_ 8 CORED INTERVAL: B4.0-73.5 m
G FOSSIL o FOSSIL o
S |5 | cHARACTER z sl * r | CHARACTER | I
o “ z| S o - H
== |=w |, 9| £ | GRAPHIC joxizSle | LITHOLOGIC DESCRIPTION = = P S Q| & | GEAPHIC & LITHOLOGIC DESCRIPTION
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SITE 443 HOLE CORE 9  CORED INTERVAL:  735830m SITE 443 HOLE CORE 10 CORED INTERVAL:  B3.0825m
FOSSIL FOSSIL 5
F] r | CHARACIER | 5 . | CHARACTER z L
O |a ol = | crarHic 0. £ | Grar Zlouls
=_ |FS = L RIPTION & e o & APHIC oy
1z [=22|8 =l & | utHoloey LITHOLOGIC DEsC 12z [72]2]8 5| & | uHoloey .;E-§: LITHOLOGIC DESCRIPTION
“Ilom|<|Z|w wl| = Woloml<lZw w| F -°§
= 1272512 N z 2 |5l131 - eEs
= |m = |= =
= w|Z e - | Z e = Sl
(o]
(@] Carbanats Mud Carbonate to Nannatamil Mud
P o] ! Dark greenish gray (5GY 4/1), soupy 1o firm, Diark greenish gray (5GY 4/1] intensety 1o sightly
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l pyritized echinoid at 3.100 (spicule], 2136, 4-60: chiorite 20, Hite 55, mixed layors 10,
smactite 15, kaolinite TR, very rare feldepar.
8 Clay Mineralogy %] [
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smuctitn 50, kaolinite 5, very rare foldspar, ] Deminant Lithology 2-30
Snd TR Ouartz, Feldupar A%
) 8 St 0% Cly minerals 8%
2 168 2 Cloy  60% Volcanic gluss [Palog.) 5%
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Sit o 38% Clay miewrals % Carbonate umpecitid  10%
o Clay  B5% Volcanie glast *» f Mannetouils 20%
Opaquars TR Spange sicides TR
o Carbonate urspecified L RPFM
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SITE 443 HOLE CORE_ 11 CORED INTERVAL: 92,5-102.0 m SITE 443  HOLE CORE 12  CORED INTERVAL: 102.0-111.5m
FOSSIL g FOSSIL o
5 = lcHaracter = uled % l= | cHARACTER 5 R
o L. w z - o o w Zlts
Tg b= [ 9| & °“'$'¢Y 212218, LITHOLOGIC DESCRIPTION L= ot P S 9 & G“i:"y 212208, LITHOLOGIC DESCRIPTION
LZ |wol= g G| @ | MTHOLOGY Zalzhies ‘Lg ik g 5| & | vrHe G"ﬂ-g‘“
iz’gugiﬁ i 13 oz H 9"'55% 5 = AR
= | |9|3|8 B S O - B o
Carbonate Mud 1o Ashy M Eg M with carbonato or ash,
Dark greenish gray (SGY 471} sty clay, with carbanate. R Dark gray to greenish gray (BY 4/1-5GY 4711, Drilting
Hard clay chunks {8GY 6/1) throughout the core. E = brecciss.
1 Comman ash lgyers and patehes (ie. 24656-71; 3.130-150, 3 E i
5-50-105) 6 3
" ~ Average
Clay Mineralogy (%) § % E , Feldsar 7. T
4.128: entorite 20, Al 50, mined layery 15, smective 15, g5 Heavy minerals TR
Kaclinite TH. very rase quariz and feldspar = 5 g Clwy mminerals SE-B0%
T Volcanic glast 290%
£
Smasr: g 3 Opsuuss i
Dominant Lithology 340 &8 E Zvolites TR
Sard TR Quartz, Feldapar % o E Carbarnate unspecilied 510%
S 40w Clay minarals TA% = Nasnatossily 510%
2 L] Clay  60% Valeanic ghas 5% g leplemla Racliotariant o1
Opaques. TR I Sponte picules TR 2%
Carbonate unspecifict 6%
Mannafosils 14%
Minor Lithalogy [Asty Mud) 2-78
b, T O T i SITE M43 HOLE CORE 13 CORED INTERVAL: _ 1115121.0m
L Clay  65% Clay mineraly 4% FOssIL -
Volcanie y: 0% % |- | cHARACTER
olcamic glass
< Z| w =
Opaaues ™ Or |aw S| 2 | GrRaPHIC 5
3 Curbonate urpecilied 5% - 7 |=2|=|3 =| 2| |1tHOLO G Y ERjucOw LITHOLOGIC DESCRIPTION
AM Mannofossils TR ws 30 § Z|w o g BT
Z | Spangs spicules " e S E 1“( I =% B f_f
= - o | S|
£ GRAIN SIZE: o £
E ] 2118 (0.8,41.0, 58.4)
1
4118 (0.5, 50.3, 46.2) Mud
E % l 660 (0.1, 4.2, 56.7) RPIFM| B legl Dark grasnish gray (5G 4/1) finm mus, as drilling
& 5 | = lreecian in & souly matrix.
u | 2 CARBON-CARBONATE: <
% g 4 212211.0,03.7) g Srmpars;
3|z [ 4122(05,03,2) gl S Areroge
£ | ! 664 (04,03, 1) § IE Quartz, Faidspar 7 3%
= Heavy minerals TH
E =8 Clay minorals L%
| Volcenic glass 2 3%
g Zealites o 5%
i ! i | Opegues OTR
| g Carbonate unmecifisd A 5%
- = Nanotossils 1%
s = | - S Sponge spicules 0.TR
BlB B | —
] |
3 |
6 A |
7
B|R|B cC |

try LIS



443 HOLE CORE 14 CORED INTERVAL: 121.0-1305m SITE 443 HOLE CORE__ 16 m&DI"CTEWAI.x 130.5-140.0 m
FOSSIL 5 FOSSIL =
% |~ LcHaracTER o |= [LcHARACTER -
8. |2 8| 2| craenic 5 o2 8| 2| craruic g
el L] =] @ o e w Q| = z5|® TION
(= ;g g 3 5 E LITHOLO G Y Oul LITHOLOGIC DESCRIPTION e :g ; ‘6 =l & [ utnotoey ?‘2: LITHOLOGIC DESCRIPTH
o loml<|Z|w wl E -»2; W:QN.‘za w| = -sga
L3 = ] HE w o P E |-V z w B
o= |81z|3 CEeEr = |= |0)2= e
[e) o
Mud with Volcanic Glass and or Carbonates Aty Mud
o Gray |5Y 5/1) with spots of dark gray (2.5 N3} (0] Gray {5Y 5/1) to greenish gray (5GY 5/1) breccisted
berccinted of deformed mud containing ash glass 0 moderatsly deformed firm ashy mud. Fraquent
1 o and locally noticesble amounts of unspecified Q dark spots in the lpwer part of the core lash patches),
carbunates (3-15),
n Nete: Bortom of Ssction 8 [95-103) grayish green - Clay Mineralogy (%]
0 156 4/2) 10 reddish {10R 3/1) thin laminations. & 4:50: chiorite 10, llite 36, mixed layers 15, smectita
36, kaolinite 85, very rem quarts and feldipe.
o Cloy Minarabogy (%) Q
A 5-50: chiorite 20, iNire 50, mixed layers 15, smectite 15, Smanry:
(o] kaalinite TR, very rare quarte and feldsger, O 248
Sand < 1% Quartz, Feldapar m
o Smears: fo) b St =30% Hearvy minerals TH
Daminant Lithology 1:76 Cay  >60% Clry minecaly Bi%
2 o Sand 2% Quartr, Feldspar » 2 WValcanic glaw 1%
S >40% Heavy minerals (aagite) 1% o] Palagonite ™
Clay  >50% Clay mineraly TEN Opaquey "
8] Valcanic glast 12% o] Carbonaw unspecified n
Opasuies "% Mannotossils TR
o Carbonate unpecified 3%
Mannofossils % GRAIN SIZE:
le] sle 224(0.2,35.8, 64.0)
Minor Lithology 4-112 424 (0.1, 34.5, 65.4)
O Sad 1% Quartz, Feldspar 2 71811.9,47.4, 50.8)
s 12% Heavy minerls " 5
3 o Clay  87% Clavy minarals L 3 CARBON-CARBONATE:
B Volcanic gas 1% k] 238 (0.4, 0.2, 1)
2 o Opaques ™ z 478 (0.9, 0.3, 5)
Carbonate urspecified Fo E 7-22(0:2,02,0
E o GRAIN SIZE: 3
5 480 (0.4, 48.0, 51.8 &
2 o 2
_g BlE E & CARBON.CARBONATE: g
=2 (74 . 4831020200 =
* 4 L] % a
: ] i
*
~] — 4
"
A
-
L]
.
. 8 o
N
"
vd
5 ] i s
L)
‘!
b
8|8 -
"
+
-
r
b il
.
6 o | 6
vou
” R oD 7
B cc] " voi BjojB €C
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ITE 44 CORE 16 CORED INTERVAL: 140.0-149.5 m SITE 443 HOLE CORE 18 CORED INTERVAL: 169.0-168.6 m
FOS5IL FOSSIL
% |- | cHaracTEr wlE % |- | CHARACTER wla
8.2 Z| 2 | cnarmec LI 9. |< 3l 2| orapric s
2rlaw o = A 3\7=lo o D o o1& FEEH] LITHOLOGIC DESCRIPTION
L z ;% E § 5 E LITHOLO GY za ;955 LITHOLOGIC DESCRIPTION ‘L z ;g \£ § 6 = | uTHOLOGY :.. g;
s |on|2|Z]a wl = Gzx= - [on|2(2 (8 ul =z Bl T
= = |8lz|z2 EERES SR HEIE e
o Ashry Mud Aaky Mud
Gn-r_\hn gray (5GY 5/1) 10 gray (5Y §/1) tirm Chiefly grosnish gray |5GY 5/1), locally gray (5GY 52,
O brecciated mud. Interise deformation. No sedi- RP} RP| BY 5/1), moderately ashy mud with thin sshy musi
§ 1 d MERATY SITUCTUne, ) 1 . with thin layer of clay or elayey volesnic sand
o Mote: Core Carcher 3.0 = 0.8 cm pyritic tube
- 2 filled with cley, . Clay Minaralogy (%)
£ - 2-70: chlarite 5, lilite 40, mixed layers 20,
=0 Smoars: z vermiculits 10, smectite 20, kaolinite 5, very rara
1104 = feldspar,
: Q Ouartz, Feldspar % -]
& Heavy minerals i) 2 -
5 o Clay minarals a1 @ 9%
2 2 Veoicanic glass 10% 2|3 Sand < 1% Ourtz, Feidipar s
: fo) Opaques _ TR g % S 60 Hawry mineraly Y
£ Carbonate unspecified i £ 2 Gy »40% Clay minerals B1%
Nannatossils ] E Voleanic glas 7%
o] Sponge wicules = ; & Oy =
B |RM| B ol B Carborate untpecifisd %
8
g Manor Lithalogy (Clay] 182
& Sand % Clary minarals %
SITE HOLE CORE 17 CORED INTERVAL: 149.5-159.0 m Silt % Volcanic glax 5%
FOSSIL L Clay  893% Carbanate urapaci flod %
% CHARACTER 2 el pe Ok, S %
o £ | oraprHic s 3 i i
= o PTION Minar Lithalogy (Clayey Voleanic Sand] 1.105
| Z 2|8 £| & | uHotoey g: HTHEtDGIC DesChl Swe  50%  Clay minerals 0%
(=1 T E w| = = g; Sin 25% Volcanic glass BE%
E I~ % a w S =] Clay  25% Feldspar, Heavy minersls 7%
- o 2 r=etm it
HEIL Blele |EE
GHRAIN SIZE:
(@] 246 0.9, 50.0, 49.0)
Aatry Mud
e Greenith gray (BGY 5/1) 1o gray (8Y &/1) firm achy CARBON-CARBONATE:
imud, with dark gray patches in Section & (1925 cm, 2:51(0.3,0.2, 0
1 o 34-36 em). Loced occurrence of ashy calcarsous mud
B Clay Minsraclogy 1%}
O 4-48: chiorite B, lite 45, mixed layers 15, vermiculite SITE 443 HOLE CORE 18  CORED INTERVAL: 168.5-178.0 m
B, wmwctite 26, kaalinite 6, very rare quarts and feldspar. FOSSIL
0 " 5 |- | cuamacrer |
. o0, | 2
o Dominant Lithology 3142 &b (aw Q| & | GRAPHIC GIC DESCRIPTION
_ Sand < 1% Ouartz, Feldagar % |z ;% g H 5 E LITHOLO GY LITHOLOGIC DE!
- - St »4E% Hewey minorals TR o lom : z a wl E
= 3 oy >50% Clay minerals %% |- 5 Zl12 i
g 2 e Voleanie glas 0% o= 2|Z|=
E § 1 Palaganite ™
&3 = voID Opaques g O Mud
= Carbonats unpectfi Y Ashy
Y E 3 ot & L : & Do racias of dark renish gy (5GY 471
B ¥ mud.
=
Minor Lithology 420
- L Sand % Valeanic giass 0% © Smwars:
sit 5% Carbonate unspecified  10% -] o Aworage
3 Clay  BOX MNannofossils 0% = Ouiarts, Faldspar 216%
a 2 Clay minerals BE% 2 Hawey mineraly TR 1%
Cruariz, Feidspar ™ g e Clay minarals :’m“
= Opaques 1
GRAIN SIZE: = : (o] Volcanic glass T15%
433107, 455,53.7) g o Sicaous tomle L
AP f H
cP CARBOM-CARBONATE: i
. 438(0.5.02,3) 3 ] o
4 g
2
B [Fr|B cc| il s o
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SITE 443 HOLE CORE 20  CORED INTERVAL: 178.0-187.5 m SITE 443 HOLE CORE 22 CORED INTERVAL: 187.0-206.5 m
FOSSIL L i FossIL >
5 |- | cHaracter | R w = | CHARACTER || Slady
9, |32 8l £ crarric 3553 O [Sw S| 2| crarmic |o25=s
= E% AP 2| E | sooer o 8. LITHOLOGIC DESCRIPTION = T2y § £| & | LiHotoey ;3;‘3 LITHOLOGIC DESCRIPTION
-
g2 |onlgiZ|a i 38 21oNZ|z (8] | |8] F c=z2)
= 1z 18|22 e —-031 S S
= |= |o|%|2 = - 2 =
B [P e [5)
Mud i | Manna Mud
Gray {8Y 5/1) 10 dark greanish gray (56 4/1) o Dark greenish gray (SGY 4/1) brecciated mud,
8 |Fm brecelated or strongty deformed mud, Firm ina 05— - tich in pannelossils, Locally [2:120-150 approxi-
E soupy matrix. Local clay cecurrance in Car 4 10 mately], gray (5Y 5/1} ashy nannobassi! mud 10
Canchar, s valcanic sand.
A
= Semears: z A |—_| o Smaass:
3 Dominant Lithology CC ] . Dominant Lithology 2-101
18 Quartz, Feldspar 0% § 8 ] Sand < 5% Quartz, Feldipar
£ Heavy minerals 1% £ B le] St »30% Clay minerals %
B Gl minarals 5% 3 = Clay  >40% Opaques EL
zE Opoques 1% - Valeanic giass
O
E Voleankc glass E% e Carbonste unipecitied kL
g Zealites ™ & 3y | o Nanmotasits 0%
E Carbonate umpecified TR H 2 =
2 L Dominant Lithology (Nannofossil Mud) 2-145
2 Minor Lithelogy CC = il ie) 2 Send > 5% Quartz, Feldipar
53 Cusarzz, Fetdpar 3% ; B |AP = | St -50% Clay minerals 5%
Clay minernls a3% . Cley  >40% Volcanic glass, Opagues 2%
Opacons ™ | j Carbonate unspecified
BFM Volcanic glass N RP{CP|FP T Nanaafossily 3%
Carbonste utapecifed T
el rle . Nannafassils b Minor Lithalogy [Voleanic Sand) 2-140
S Siliceous fossils TR Sand GO Quartr, Felduyar %
Sl 30 Clay minsraly 0%
Clay 1o Volewnie: glav B5%
GRAIN SIZE:
2125 (3.2, 52,0, 44.6)
SITE 4432 HOLE CORE 21  CORED INTERVAL: 187.5-197.0 m CARBON-CARBONATE:
FOSSIL - 2132 (0.8, 0.1, 61
=
CHARACTER
o, |% 8| 2| crarm g
T2 152 w|y B2 | hoio e Bl LITHOLOGIC DESCRIPTION
|L§ wol|E g vl % e
e EETEA A . =22
= 12" 512) =
= e |2z (= B
HE] Wod
Gray (SY 5/1), hard s1i8d, broceinted . No
sedimentary structuns.
i Clay Minaralogy (51
= 1:31: chiorite §, illite 20, mived layers 20,
- wermiculite 5, smectite 38, kaclinite 5, very rare
g quartz and faldioar.
= ey
2 180
5 Sand < 1% Quarts, Fukdspar [
Silte  >25% Clay minerals %
Clay <7E6% Vaolcanic glass ™
Zeolite, Carbonate
unspecified. Sponge
BlB|B splcules "
GRAIN SIZE:
131102, 26.4, 73.5)
CARBON.CARBONATE:
133103, 0.2, 1)

EPpALIS
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H 443 HOLE CORE_ 23 CORED INTERVAL: 206.52160m SITE 443 HOLE CORE 24  CORED INTERVAL: 216.0-226.5 m
FOSSIL - FOSSIL e
v r [ CHARACTER | | Bl g w | CHaRACTER | | s
Ohlaw O| = | GRAPHIC |o<|2=5 o |ew O| = | GRAPHIC E]
-3 = W - w =| w LITHOLOGIC DESCRIPTION
12 |52|2(8 5| & | uiHoLOGY [ZX|sn Su HIHLaGIc. pescRIETIoN 1z 151210 5| & | vHowoBY ;33':
CEAENME 2 = =30 22 on|Z|Z g wl = 52125
E On|= z o] T 2 |ZM=lZ]|a v || =
e HEIRE s N Se5Es
= = [9|22 = e pai HEIE &/ inl 5o
8] [
Mud with Ath
o Yuliowish brovn (10YR 5/4) soft 1o stift, slightly ]
deformed, hamageneaus ilty clay (mud), e Clay to Clayey Nannofossil Ooze, Mud
o N I |- Minar litholagies consint of. 1 | . Viarlous lithologies accompanied by changing colars,
8 mh beds = Saction 3-78-85, 3-96; Secrion 440 and Blrp mainly dark grayish brown to grayish brown [2.5Y 472
‘balow and Section 5-18. I 2.5 5/2), Mud or clay with more or less nannatossils
| nanno clay = Sactlon 1. Presence of pumice lspilll in Seetion 1:110-150 em.
o | Bleck powdery strenks of Ma in Section 4, Section 54090
| Clay Minaralogy (%) and Bection 6-25-110.
162: chiorite 10, illite 40, mixed Layers 15, [a] .
E wermiculite 5, smectite 26, keolinite 5, very rare 0 Clay Mineralogy (%)
7 teldepar. - o 4-134: chiorite B, illite 35, mixed layers 10, vormiculite 5,
- I wnectite 4, keolinite 5, very rere quartz and feldspar,
> Smears: ]
2 - Dominant Lithology 1140 2 - Senears:
1 I Sand 0% QOusrtr LY : 125 (Nannofousi Mud)
z St 40% Opaurt % - Sand < 2% Quartz, Feltipar k)
- I Gy a0 Volcanic glass 10% a voio Sir 0% Clay mineraty 50%
& Zeolites ™ o Clay  >60% Opaqune 2
o |8 —— | Corbonate umpecified 7% Vecbcanie glass 5
§ @ |RPjaP Spenge spiculés . 3 ] Carbonate unspecified 6%
& :E' | Clay minerals 9% Nannatosite 25%
= E Siticeaus fostils £
& Minor Lithology (Nanno Clay) 180 B |CP | 175 (Mud)
§ 2 3 l i Sand 2% Quartz 1% 3 Sand < 2% Quartz, Feldspar %
£ St 5% Clay mineralt a3 s s 30% Clay miverats %
E 1 Clay  93% Volcanic giass 5% b1 | Ciay  =B0% Opaques 2%
3 Nannoiossily 50% = Volcanic glass %
5 ] Carbonate umpecified 1% gz Caroboate unspeciftied 5%
£l2 Siticaaus tosilly Fo)
| Minor Lithalogy (Volcanic Sand) 3-80 s |2 ] 215 [Clay}
Sand  80% Quartz, Feldioar 5% = | E Send 0% Quartz, Feldspar 1%
st 0% Clay minarals 2% 2% s 0% Clay minerals o5%
| Cay 0% Opasues " 2] ' Cay  00% Osrsques "
Voleanic glass 0% £ Valeanke glass TR
4 | ‘g 4 Carbonate urspecitiod 3%
GRAIN §12E: Siliceous fossils ™
[ 225107, 334, 65.9) g 585 {Nannofossil Clay)
432 (8.1,43.0, 47.8) < Send 0% Chisetz, Feidspar E
I sie 0% Mica ™"
B CARBON.CARBONATE! Clay  B0% Clay minerals A
s 215(0.3,0.,1) | Opaques 5%
[ 415 (02.0.1,1) Volesnic gase 5%
B |FP CC! Nannatossils A0
‘ Diatoms 1Y
HAadiolariars 2
5 . 6-20 [Clayey Nannotosil Oozel
sle ‘ Send 0% Criartz, Feldspar L)
sic B Clay mineraly 15%
Clay  86% Opagues. TH
Valcanic glass TR
| Hannofousils Ba%,
H
o GRAIN SIZE:
- 336 (2.0, 406, 57.4)
1 | 4127 (0.5, 29.9, 62.8]
% L 648305, 32.7, 66.6)
L .I...'l'
-, -4 CARBON-CARBONATE:
L L | 322107,0.1,5)
b 4110102,0.1, 1)
"t"" 6108 (2.0,0.1, 16)
Z E i
RACP | RP| cc ]

£vr 4.LIS
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SITE 443  HOLE CORE 25 CORED INTERVAL:  22652350m SITE 443 HOLE CORE 26 CORED INTERVAL:  2350-2445m

FOSSIL - FOSSIL "
G |- [cHARACTER | a x w | cHARAcTeR 2 s
O, < & ] [= 1 - GR =
g = PP P9 Bl [ onardic B LITHOLOGIC DESCRIPTION b == P P ol B ”g'c Bl LITHOLOGIC DESCRIPTION
|z wol|=|0 o w LITHOLOGY e l_z wo 5 (=] Ol W | LITHOLOGY Zalz0iz
2o lom|Z|Z(w w| E :; 2 |on Zlw wl = =o==22%
2 12 =1%|2 °' oHE3 2 =7 151%18 “ Zolo=r s
- @ = - =
- alZz|= i S - 012 |3 =l
of |* |-
Clayey Nannofomil Ooze to Mud 1o M {Silty Clay) with Fladialarians
[o] Dark grayish brown (2.5Y 472} to grayish beown Firm to hard dork grayish beown (2.5Y 472,
(2.5Y 5/2) stiff 12 tiem, often mottled mud of o] sommatimes 2.5Y 3/2) homogeneous ilty einy
1 o clayey nannofossil ooze, Presence uf Mivrich stresks o] 0 claystone with noticeable amounts of
in Saction 2-75 snd Section 340, z J0 :lmmm. Scatternd dark patches of Mn
= HEE oughout.
= o Clay minaralogy z - |
o 2:49: chlorite 10, illite 40, mixed layers 15, vermiculite B gl:v Mhmlm n_tl-h i
N fo) 5, smctita 25, kuolinita 8, vary rare quartz and falcpar, ;- | @-?:' Hiorke E;m ihe :1:‘:‘ sad e 0,
8 icullte TH, smectite 45,
£ | 3 |aM . £ |8 ;
E E | 115 (Mad) H § | i
= Swnd = 1% Cuarte, Feldpa m =1
2 % 2 sit »35% Heavy minarals TR : | :u: -.3;: guu_l Feiddspm
S| 3 Clay  >60% Coay minecals 2% 9 I u:' & O::q::wm
& Opares 1% >0
| Wolcanic glass " Woleanic glass
Carborato unsecified 3% | Zaalites )
=1 | Nannofonils 10% Carbonate unspecitisd
Siliceous fousils TR & Distoams
AP| P FP i Rarloorianm
l 2:20 (Clayey Nannotorsl] Oaze) Spange spiciles
3 ] Sand < 1% Qusartz, Feldspar 1% e et
sit  >35% Henvy minerals ™
AP Clay  >60% Clay minarats o Serd < 1% Cuurte, Feldspr
RA) I Opagues " it 30% Clay minerals
Volcanic glass £ Clay  =80% (zl:lulﬁml
Zuolite ™ ines
Carbanate unspeeilind 1% c.-bonaw urapecibicd
Fosaminifers TH Dmnm.
Nannofosil 5% ;{;:mlvlml
Diatoms = rge wghitlne
Radoiariam %
SDM\):::I&\II-! ™ GRAIN SIZE:
148 0.1, 30,1, 68.7)
GRAIN SIZE:
2460 (0.7, 38.7, 80.6) CARBON-CARBONATE:
' 170(05, 0.1, 3)
CARBON CARBONATE:
241 (10,01, 7}

ey LIS
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443 HOLE CORE 27 CORED INTERVAL: 24452540 m SITE 443 HOLE CORE 29 CORED INTERVAL:  263.5:273.0m
FOSSIL N FOSSIL 5
~ | CHARACTER = 5 |~ [cHARACTER
3 8l 2| crarHic o355 [T 8| 2| craruic 3
rui=] (8 3 2| Bl hotoey 21z 8. LITHOLOGIC DESCRIPTION 5315z|wl8 2| & | | THolo oY BolacOu LITHOLOGIC DESCRIPTION
2o gl g 558 uZ|=o|2| 2 gl & 555
on|2(2|3 "= o==3 =" [9MNE(Z|8 Al = Ho=zE
FREELE oo - |= |o|2|= i
e g = sy e Lo | Z |
M with Mudstone
on vitric glassh, Grayish brown (2,5 5/2), very Ble Ohive gray (5Y 5/2) hard, slightly detormed, hemogeneous,
firm, hamaganooiss mud to madstons. slightly burrowed mudstone, finely scattered throughout
1 - Section 1-0-32 an: hole fill contamination. - by blackish Mn patches. Section 1:1.30 cm: hale fill
conmamination, Locally — slicenus fossils beating mursione.
Ble Clay Mineralogy {%)
2:38: chiorite 10, ilite 35, mixed loyers 15, Clay Mineralogy (%]
vermiculite 5, wrectite 30, kaolinite 5, guartz 2:112: chiarite 10, illite 30, mixed Inyers 25, wmectite
1w, feldspar very rare. 30, koolinite §, very rare quarts.
Smaary. Smwary
175 175 (Mudstona |
Sand < 1% Ouartz, Feldipar % Snd < 1% Quartz, Feldipar =
St ~30% Mica TR Sl -3E% Heavy minerals ™
2 . Clay =BE% Clay mineraky BN Cloy  >80% Cloy mineraly TN
2 Valeanic gliss % Valeanic glass 1%
8 Carbonate unipecifisd % Opaques %
3 Radictarians % Zeolites %
E Sponge spicules TR Carbonate ungpecified,
g 275 Namnotossils %
% Sand < 1% Ouartz, Faldpar ™ Diatoms. "
St =30% Mics TR = Radiolsians n
Clay  >65% Clay manevaly 0% B Spongs uncules. =
Volcanit glass 16% i B Minor Lithotogy (Slicaous Musstone) 520
Ble Carbonale umpccifisd  10% 3 Sod TR Quertz, Feldspar ™%
3 Radiolaraing 8% iy 3% Clay minarals %
Nannofossils ™ Cly 7% Carbanaty urispecified i)
475 Distoms, Radiolarians 1%
Send < 1% Cuartz, Faldpar %
Sh »30% Clgy minerals 25% GRAIN SIZE:
Clay  -B5% Voleanic glass % 28412, 348,641
Carbangte unigec fied ™ 494 (0.3, 35.5, §4.2)
Radialarians %
4 Sponge wiculesy LE 3 CARBON-CARBONAGE:
289(04,0.1,2)
- GRAIN SIZE: 4891(02.00, 1)
280 (0.6, 31.7, 67.8)
B| B |CM cC | | CARBONATE BOMS:
CARBON-CARBONATE: 258 (2.5)
2466103,00,1)
4309(02,01, 1)
.
SITE 443 HOLE CORE 28 CORED INTERVAL: 254.0-263.5 m
FOSSIL = B|B
= | lcHaracter . i
o, | @ 5 A
== |E2ln|a 2l & | ohamic B LITHOLOGIC DESCRIPTION
T HE G| & | umHoloGy Zaieh 2l
79|22 |8 ul = =TE
= |z |8|l=|2 it =t
- wlZ e I=] =
Mud
Grayish beown {1.5Y 5/2] very firm, homogerwous,
dightly deformed mud, Dark powdary wots throughout
B | RP| ' i {Mn). Section 1-0-40 cm: hale 1ill contamination.
Clay Mineralogy (%]
2 2:38: ehlceite 5, illite 30, mixed layers 10,
g wermicudite 5, smectite 40, kaolinite 10, very rare
= guartz and teldipar.
§ Smuars:
=] 175
2 Sand < 1% Ouartz, Feldspar %
Sk 30% Mica TR
Clay  =65% Clay minevals 0%
BB |FP ccl Volesnic glass %
Carbonates unspesified,
Mannatossils <10%
Radialarisns %
Sporge splcules TR
GRAIN SIZE:
1120 (0.2, 33.1, 86.7)
CARBONCARBONATE:
124000, 00,00
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SITE 443 HOLE CORE 30 CORED : 273.0-2825m SITE 443 HOLE CORE_ 31 CORED INTERVAL: 282.5-202.0 m
FOSSIL B FOSSIL =
: - CHARACTER " " 5 - CHARACTER - "
o < w = o < w =
== :; w|w g E BRAPHIC B LITHOLOGIC DESCRIPTION == :;’ . O] £ | GRAPHIC 2 LITHOLOGIC DESCRIPTION
| Z | o 5| & | LITHOLOGY | prter |z o =l & | LTHOLOGY [T bt
wl oiz v YU Sal u-:"“’"z ] = e
£ 2NZ1z18 8 = gafzz Bl F A HE 2z
= = = = |= |o =
- | Z e v = Lo | Z e e b
z ] o]
4 Ashy Calcarsous Muditons Silicoots Mudstone
g 4 O i Diiive gray {BY 572} to dark grayish brown (2.5Y 4/2) Grayish brown |2.5Y 8/2) to olive gray (5Y 5/2)
o "": hard, undeformed mudstone, dightly burrowed gles- hord, frequently busrowed mudstone. Ash layar in
E 3 1 = rich calesrecus silty clay- Mn oxides blackish spots, 1 Ix Section 3.24-31 5 em, pumiceous dit in Section 4-0-25
e | o Section 2-10-30 om, decraasing dowrwards, Seetion om mined with mudstone, Section 1.0-105 am: hole
_§ 1.0~ o 1:0-150 em: hale fill contamination. fill comamination
= —
s 7 Mineralogy (%] Clay Minaralogy (%1
& 4 2904 chlorite 10, lilite 30, mixed layers 20, smectity 2.82: chlorite 5, illite 26, mined layors 15, smactite
E B| B
'—:_' E = ; 38, kaolinite B, very rare quartz and feldspar. 50, kaclinite §, vary rare loiciger
-} = .
213 - ] Smean Semaary;
2|5 = I ! Dominant Lithology 2100 Bominant Lithology 175
= | glalee Sand < 2% Qurts, Feldsoar 5% Sad 4% Ouarws, Foidspar 5%
IS 2 ; Silt »40% Clay minarals BI% 2 Sil Fiy Hewvy mineraly TR
-3 | Clay  =50% Voieanic galss 7% Clay  76% Clay minarals 6T%
‘E: = | o Carbonate unspecified, Wolconic glass ™
] | Narnofossits 14% Opaques %
=1 Digtoms % Zeolites TR
g . Radiclarian 5% Carbonats unipacitisd,
Sponge spicules T S Blg . 4 Nannofossily !:
Minor Lithology (Calcarsous Mud) 2.20 = Rediolariam 1%
Sand  10% Cuarte, Feldspar b g Sponge spicules 1%
St 0% Clay minerals. nw a
Clay  71% Valeanle glass % g 3 Minor Lithelogy [Ashy Silty Sand] 3-28
Carbonate urspecified 0% Sandd  35% Ouartz, Feldipar Fo 1
MNannafossils 10% § Siir 65% Clay mirmrals 38%
Digtoms % = Clay TR Volcanic glass 58%,
Raddiolurian ™ * Radiolarian »
Sponge spicubes TR
GRAIN SIZE:
GRAIN SIZE: 227 11.5,17.7, 80.8)
28611.1,432 55.7) 4.27 (43,439, 51.8)
CARBON CARBONATE: 4 CARBON CARBONATE:
281 02.00. 1) 232002, 02.00
4321002.00, 1)
CARBONATE BOMB:
275 (2.5) CARBONATE BOME:
277 151
Blg { 47742)
5

£vr AL1IS
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TIME—ROCK
UNIT

Middle or Upper Miocene

443  HOLE RE 32  CORED INTERVAL: 292.0-301.5 m

PP ALIS

co SITE 443 HOLE CORE 33 CORED INTERVAL: 301.5311.0m
FOSSIL i FOSSIL 5
5 CHARACTER | sl=d, o = CHARACTER | sl
n o ; “ PR
- 3| 2| erarmic S- i =
ot I S 2| & i B LITHOLOGIC DESCRIPTION 2o 152 alg 2| & | GRAPHIC logizSie ) LITHOLOGIC DESCRIPTION
nZ|2|8 5| & | utHoloeyzaiescy 1z =232 5| £ | utHoloGY ZSluriCu
BRI wl = ST 2 |om|2|Z(w w| = =324
EIEE] n I i £ SMxlZz|o w oal T
PR FsER s |= (9|22 e
wl|Z | - alz|= o e
B of,
Madstons with Nannofouls {0t Mudstone
. ql-urw 15 4/2) hard moderately burrowed L I Olive gray [BY 5/2) hard, undiswrbed, slightly to
s mr: ;:.:rnmor mudstans. Presence of bisck z i strongly burrawed, throughout, Scattered with
= 1 15 | voleanic purmiceous silt in Section I-?_ll-?! =3 1 lackish powdery Valeanic lnyers, mainly in
ge am and Section 1-101-108 cm, the latter showing £ - I i Saction 1-102-112 am, Section 2-24.28 om and
k1S . 8 graded bedding. Clayey nannafossil oaze in the & | Saction 285-104 cm, Section 1-0-15 em: hole
5% Care Catcher. Section 1-0-24 am: hole fill contamination. 3 | fill contamination.
H - cP H
£ - Clay Minaralogy (%] §
: Clay Mineralogy (%)
 re| ae| re ccl - 190 Eboxta £y IN 3, mbied Veyars 20, = ! 2.885: chiorite TR, ilite 16, mixed |ayers 26, smectite
o wmectite B0, kaolinie 6. = t 58, kaofinite 5.
5|2 .
Smears: 3 g {
Smears:
Domninant Lithalogy 1-140 =
il 278
Sand < 1% Quartz, Fatdspar % 5
booigheTl Frissaihon - s |9 2] 3 b . Sand < 4% Quartz, Feidspar 3%
pbrc s V:rmuc s i z g = 3 St >45% Clay minerals BN
bitsosbind, 2 k = - Clay  >45% Vaicanic glas TH
s c‘v: i | Nannafossits 0%
u B Diatoms 1%
Sponge spicules TR E ] !1: Radiolarians %
Minor Lithology |Ashy Silt) 1:106 3 j Minos Lithology [Ashy Silt) 2-108
3 ] ogy (Ashy
Sarud 5% Quartz, Feidspar 15% (-1 . I" Sand  15% Ouartz, Feddspar 20%
st BE% Mica % 8lce|ap g st Bs% Mica, Chiorite "
Clay — Hearvy minaraly % Clay TR Adrered Volcanic
Volcanic glas 4% Clans ™
Nannoloils 5%
Opaques TR
::m:‘" 1:‘ Calcarnous rannofowits 8%
GRAIN SIZE:
Minor Lithology [Clayey Nannoforsil Oozel CC 264 (3.6, 40,9, 46.5)
Sed 3% Quartz, Feldpar % :
St 7% Clay minarals a0 H
o W% Opwm 0 268068,00.0
Mannafossits ars :
Rediol arians 2%
Heavy minerals 1%
Voclanic glass E.
Carbonata unspeeified 5%
Diatoens TR
Spange micules %
GRAIN SIZE:
15123, 48,6, 49.1)
CARBON-CARBONATE:
156 (03,01, 2)
CARBONATE BOMB:
195 (2}
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SITE 443 HOLE

CORE 34  CORED INTERVAL:  311.03205m SITE 43 HOLE CORE 35 CORED A —
FOSsIL FOSSIL
x > o
3'- : CHARACTER g o - " ‘6 : CHARACTER 5 < o
) [ PP =| = 8 LITHOLOGIC DESCRIPTION - o x APHIC
J.g ;g 2 g 5 § LITHOLOGY % 1 = ;g " § £l & | utholooy LITHOLOGIC DESCRIPTION
- = ws
= 2¥52(8 = osiz3 i.‘."‘égﬂ HIE
- | g Zla G| wri v = ™ E s :
- B o t
'l 1 Nanno Chatk
Mudstone, Ashy- to Nannafossil Mudstans
r Dilive gray (Y 4/2), hard, slightly disturbed or APlAP Olive groy {5 4/2) with black cooes (5Y 2111,
urdisturbed, slightly to strongly burrowad, with 05 madnrately biaturbated masshee, hard.  Section |
1 [ - boeal bleckish volcanic patches. Presence of 1 020 em: hole fill contemination.
wariable amounts of volcanic glass or ngnnofossils 3
Section 1-0-18: hal il ination, Burrows = Clay Minersalagy (%)
I 4 are eitramely nu"::mp:;l::ne;‘u‘?.;.m, Z ! 24851 ehinrite 5, [litn 15, mbced layers 30, smectitn 50,
B |AP | soaphyoos). Some volcanic beds exist (i.e. Section L Kkaolinite TR, very rave quartz and feldspar .
1:136-145, Saction 5-0-7), A natural micrafault 2 )
3 1 appears in Section 4-134 cm. Note numarous minor H Smaars:
& I . color changes related 1o the burrowing {derk gray g ;:.: - - .
H BY 4/1, especially). i
'\E' 1l " % g Silt a0 Clay mineraty 5%
3 Clay Minarsiogy (%) g3 Cloy >B8%  Mannalossils oar
§ 2 1" 434: ehlorite 5, ilite 75, mixed lavers 35 (types =R R 2 Radiolatians )
§ liite-smectite and chiorite-mectita), smectite 45, & § Sponge spicules TH
kaalinits TA, Y
s B|i GRAIN S1ZE;
§ -] ! Smears: = |2 - : i : = 2.35 (0.9, 40.7, 58.4)
H 176 LAshy musdstons) : i
: ; = Sand > :'x Cusrtz, Feidsnar % g 3 e ! CARBON -CARBONATE:
§ s pry ii s »50% Biotite LY Mo e et 240(3.3,02, 26}
3|8 = { Clay  >40% Clay minarals 4% B |AaMCP cC r— g
BN ey Volcanic glass 13%
=8 [ MNannatassiti %
3 a = | Diatams 2%
= g = Sponge spicules TR
5 |AAAP | |1 Nannofossds are present in varisbie amounts;
— 10% in Section 2.76, Section 6-18: 27% In Seetion
g | i 3-76; arwd 30% In Section 4-75.
3 ]
a = |, GRAIN SIZE:
ru I 2:21(3.0,48.8,47.4)
jre i 421 (48,622, 42.8)
]
oy
4 i CARBON-CARBONATE:
= it 225 (1.6,0.1,13)
= 426 11.0,0.1,8)
= |l
E — i CARBONATE BOMS:
= ] 507
] iy
7 N
o = ]
= il
RP| CP|AM| ccl ilf

£y ALIS
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SITE 443  HOLE CORE 36  CORED INTERVAL: 330.0-339.5 m SITE_ 443 HOLE CORE 37 CORED INTERVAL: 330.5-349.0 m
FOSSIL FOSSIL
% |~ | cHaRracTEr % |- |cHARACTER &
o, |2 8| 2| craen g iy 3| 2| crapnic |o3ie=ls
allewl |, ol & 1c Bl LITHOLOGIC DESCRIPTION aljeul gl & 5 LITHOLOGIC DESCRIPTION
Lz |a5|2|2 5| & | LITHOLOGY a3 lzlag|Z|2 G| § | LITHOLOGY [Za ot s
olomgizigl | (3] = £z £2|onls|21a) | |a] * S
£ |= (9|22 Ex s = [2F|3 e
Calcarsous Nannofossil Chalk, E; Claystone, Nannolosil-Clayitons
Mudstone, Claystons g’ Olive gray (6 4/2] hard, massive, bioturbated
AP "M Ohive gray (5Y 4/2) froquently mottied of black claystone, nannotossil-claystone, locally asthy
1BY 211}, undistisbed, brecciated, dightly to strongly claystone,
1 bieturbated elayey rannofassil enalk, mudstone, laystone, E
2 Semuars:
Clay Minerslogy (%) i H : 1110 (Claystone)
243 chlorite 5, iMlite 10, mixes! layors 10, smectite E E Sand % Quarts, Feldspar
- 78, kaalinite TH. = |5 RP|AM) . St (33 Chay minerals
Clay  B0% Opagues
Smears: B |AM| RP Volcanic glass
1-135 (Clayey Nannotossil Oare] Zeolitm
CQuartr, Feldspar % Carbanate amspecified
Clay minersly 0% Diatoms
- 2 Volcanic glass n Radiotarisn
£ Carbonate unspecified  10% Sponge spicules
g Nannotossils To%
3 Diatorns % 1115 {Ashy Claystone)
u Radialarinm Fel Sand 1% Quartz, Feldmar
£ Sponge spicules % Silr 0% Clay minarals
2 Cay  E9% Violcanic gl
s 2100 (Mudstanel ioite:
2| 5l |am Sand < 1% Quartz, Faldspar ] Diatomns.
F] St »40% Clsy minarals 7 Fadiolsrisnt
g2 Clay >65%  Opagues " Soange sicule,
4 ) 3 Volcanic giass 5%
|5 Zeolites P 1138 (Nannatossil Claystone)
s | 8 Carbonate umpecilied 2% Sed 0% Ouartz, Feldspar
2 Nannofossily 10% st 0% Clay minerals
3 Siiesous fossils % Clay  00% Opadques
i Waleanic glass
% CC {Claysione) Zeclites
3 = Sand Eo) Quarrz, Feldspar % Mannotossils
frd o Sin ™ Hoawvy minerals T Spanet i
& = Cay  90% Clay minerals a%
§ ] Volcanic glass %
6 . | Carbonate unspecified .S ﬂ 443 HOLE CORE 38 CORED INTERVAL: 349.0-358.5m
=] . Nannofossil % FOSSIL =
. Silleeous fossils 5% g = CHARACTER 5 "
] o w =
GRAIN SIZE: & |ew O| = | GRAPHIC
224 (10,414, 675) 1z 52218 5| £ | utholooy Ry LITHOLOGIC DESCRIPTION
422 (0.5, 44.2, 55.3) W3 loml2|Z|w w| = (T oa
RA AP = 281212 ] S
5 CARBON-CARBONATE: = = |2|2|2 L i
21823, 0.1, 18)
42710.8,00, 7 o Musbstons
CARBONATE BOMB D g brccis Vit o
B [CP|RP cc| » 177 (18) ) 05 o Maindy alive gray (5Y 4/2) 2 in Core 37,
377 (3} 1
577 {35} E ~ Q)
= B|B 1.0
% o
= 2 ()
B |RMRP cC
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SITE 443  HOLE CORE 39 CORED INTERVAL:  358.5-368.0m SITE 443 HOLE CORE 40 CORED INTERVAL:  368.0-377.5m
n FOSSIL N [ FOSSIL =
U E CHARACTER = o 3 g : CHARACTER s " g %
O, = ) = o = GRAPHIC °
= 0| = | GRAPHIC 2 It [ 2e8 bt w = z ITHOLO RIPTION
1z [=22(8 =| E | utHoloeY - LITHOLOGIC DESCRIFTION |z '.;5 2| 5 £ | utHoloGY ;gg‘:: L GIC DESC
w5|5801%| 2|, 2 = =325 22 |on|d|Z|w wloE =225
= (28328 - =3 = =Vs|Z|8 “» Fi
= [= |8|3|2 = = [= [3|2]2 b
-
Mudstane, Nannofossll Chalk, Ash Ashy Muditone, Clayitons
. in varisble proportion. Clive gray (BY 4/21, Muaindy dark greenich gray {5G 4/1), moderately 1o
= I Tirtie bi d; srongly bioturbated, hard, scattured with ash
E highty varisble lithology. _~lals . thiroughout. Numarcis aspect eharges due to bio-
5 . = turbation snd colors: alive gray (5Y 372}, greenith
g | ¥ |RACM Clay Minarslogy (%) = aray (BGY 8/1), derk greenish gray (56 4/1), Section 1-
§ ] 248: chioeita TR, illie 10, mixed layers TA, g5 045 cm: hols contamination
smectite 85, kaolinite 5, very rare feldspar, § 2
2 =32 Clay Mineralogy (%)
g Smeears: a2 2-58: chlorito TR, ilhive 10, mixed leyers 5, smectite
= 2 114 (Ashy Mudntanel 3 80, kaclinita §, vary race faldspar.
<2 Sand TR Quarts, Feldspar % =
= é Al S 35% Clay minerals 8% 3 Smuars:
g = Clay  65% Opaques 2% s |2 B 178 (Ashy mudstonel
8 WVoleanic glass 17% 5 3 Sand 2% Quartz, Feldypar %
Zuolites ™ 5 & s 20% Clay mineray 0%
B [FG|FP Nannafossity 1% g Clay 8% Valcanic glass 194
Siliceous fossils L3 Radiclariams. ™
Carbonate urupecified,
145 (Nannotonil Clryrane) AP| Diatoms, Silicotiagailates TR
Sed 0% Cuartz, Feldspar 1% 8 |CM AP Heeaey minerats %
Silr 3% Clay mineraly 5% Opaques "
Clay  70% Opogues % Zeollte o
Valeanic glats 1% Sponge spicules %
Zuakits TH
Nannotousils % 1130 [Ashy Claystone)
Siliceous fossils &% Sand a9 Quartz, Feldsar m
s 1% Clay minesals 8%
180 (Clayry Mannofossil Chalk) Clay  BA% Voleanic glass 10%
Sand TR Quartz, Faldspar 1% Zrolites %
silt  30% Clay minerals 15% Sponge spbcules %
Clay T Volcanic glass 0% Rodiolasian TR
Carbonane unpecified 0% Heavy minetaly TR
Nannotossily 5
Siliveous fossils 5% GRAIN SIZE:
236 12,5, 36.6, 60.9)
GRAIN SIZE:
222103,37.5,62.2) CARBON-CARBONATE:
245{09.0.1,7)
CARBON-CARBONATE:
226 (0.8,0.1,4) CARBONATE BOME:
2139 (3.5)

ery A.L1S
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SITE U3  HOLE CORE_ 41 CORED INTERVAL: 377.5-387.0m SITE 443 HOLE CORE 43 CORED : 396.5406.0 m
- FOSSIL e . FOSSIL >
g : CHARACTER 2| w i g : CHARACTER £ - g s
sl eul o 2| £ | GRaPHIC 2. LITHOLOGIC DESCRIPTION g - 2| & | GRAPHIC Bl LITHOLOGIC DESCRIPTION
Lz kS g 5| & | LTHOLOGY ms.. l!.z wol= g G| & | YTHOLOGY .--a,
2 [onZ12 8 HiE G223 7 [oN2IZ s s 5225
HEE 25 = |= |8]5]2 =
z
£ 5 Pl A Mudstons or Claystons, Ashy or Ashy-Nannafossil Hahy Mudstone, Muddy Ash
E £ 1 L Clayey chalk, Often dark greenish gray (SGY 4/1], with numerous
e} gﬁ L - Mainly dark greenish gray (BGY 5/1] with numarown B lcp eolor changes: gray (NG, greenish gray [5G 5/1),
§ |3 1 enlae yariations (5Y §/1, 5 5/4, N5, 5G 5/1), = \ dark bluish gray 58 4/1), gray INB), dark blulsh
§ i Variabie lithology, slight bioturbatlan. Thin ash = gray [BBG 4/1), black [YN2), gray (5Y 5/1), black
ii|B|8|Re oo . Tavers in the lower park of the section, g (5Y 2/1). Hard, not deformed, with numerous
[~ ~ selimentary structures such s sharp end transitional
Smuary: E 14 eontacty, laminae, graded beddings, burrows fillad
142 (Cisyey Nannotonil Chalk] s | & with EQMMON 1diMEnt or with ash, aih layers of
Sared Lk Clay mineraly 4% " strewks,
Silt 5% Valesnic glass 5% 3
Clay  B4% Carbonate unspecified 0% = B |amM Minsralogy (%)
Mannctossily som 2|2 2133: chiorit TR, illite 15, mixed layers 25,
= smectite 55, kaolinite B, very rare feldigar.
1462 (Claystone) £ 2
Clay minerals % ] Smears:
Volcanic glass 5% 113 (Mugdy Ash)
Nannotossils £ Send  50% Quartz, Feidspar ™
Miscatlaneous % St 20% Clay minasaly 25%
Clay  30% Opagues %
CC | Asty Mudstone| 3 Valcanic glass 0%
Sid % Clay minerals 8% 8| a|re s Zeolites ™
St 15% Valeanie glass 15% AR Radiatarians, Sponge
Clay 8% Miscellanuous % swicubes TH
2:80 {Ashy Mudstone)
3 Sand < 5% Quartz, Faidspar m
SITE 443 HOLE CORE 42  CORED INTERVAL: 387.0-396.6 m v >50% Mics, Wiy miriersts ™
5 FOssIL = Clay  >40% Clay minerals 60%
U | | CHARACTER | Bl Volcanic glass 2%
O, F4 Zl o= Carbanate unigecitied %
b =1 I 91 2| £ | GRAPHIC logiz58 LITHOLOGIC DESCRIPTION Siliceous fassils P
J.Z wgl|=|2 ol & | UTHOLOGY £u]5
2 |o82|2 |8 R sz GRAIN SIZE:
= o= (9|32 ERER 265 (45,512,441
A CARBON.CARBONATE:
= Mudstare, Claystone, Muddy Ash 346 1. 0L
@ 05 = Mainly dark greenish gray (5BG 4/1) undiituirbed,
5 = Pl fighily blotutel hiwpasous sdlnént. SITE 443 HOLE CORE 44 CORED INTERVAL:  406.04155m
§ 1 I Pressnce of several swdimantary struciures: laminss, e, FOSSIL
= ‘ sharp contacts, graded-bedding. Numarous color e CHARACTER >
B BlE 10 changes oceur such o black [Section 1-22-25 cm; u = ™
3 ash and apaques) dark biuish gray (Seetion 1.66-70 9. |2 8| £| crarmic 3
P =
= i e Ineninael diek griy (Section 17274 cin: ash n Z|-z|a|g | B | {irmortoey O LITHOLOGIC DESCRIPTION
=} | strwaks), Section 1-0-15 em: hale drilling cantamination. ;:. gg § E " H B ER
= - a w
E z ! Clay Mineralogy (%) - = § 2|2 e £
B |B|RP cC 1-115;: chlorite TR, iliite 15, mixed layors 15,
- smectite 65, kaolinite 5, very rare feldsoar. 8 | RP| FP| CC| """“"‘"‘E I £
Caleareous Mudione
Smewn: The Core Catches contamns a derk greenish gray
1:24 (Muddy Ash) (BGY 4/1] to dark gray (N4), hard calcswous
Sand  20% Cusrez, Feldupar 5% RO,
Site 50% Hewvy minerals % =
Clay  30% Clay minerals 8% el ‘Smears:
Omaques 8% 2 cc ]
Voleanic plass 56% = Sand  20% Ouartz, Feéldwpar 1%
Zeolites TR 2 St 30% Clay minarals 65%
Carbonate unapacilied TR = Clay  50% Opagues %
Siliceous fossils F £ Voleanic gl 5%
3 Carbonate ungpecifisd s
137 (Mudstone) Calcareous nannofossis 6%
Sand < 1% Oy minerals a% Diatoms TR
St =A0% Volesnic ghass % Radiolarions ™
Clay =»55% Miscellaneaus % Spange mrcules L]
1:72 {Clmystone)
Sand BN Clay minerats 5%
Silt " Voclanic glas -1
Cloy  BE% Miscellaneous n
GRAIN SIZE:
1-107 {0.3, 42.8, 56.9)
CARBON-CARBONATE:
227 (05,01, 3
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SITE 443 HOLE CORE__45 CORED INTERVAL: 415.5-426.0 m SITE 443 HOLE CORE 47 CORED i 43454440 m
FOSSIL FOSSIL N
S |x | cHARAcTER z s w | character || s,
Q o= o z =
S L S| £ | erapHiC LITHOLOGIC DESCRIPTION =t |xw |, Q| & | SRAPHIC loxla5)3 | LITHOLOGIC DESCRIPTION
1z |n2|2|8 5| & | utHotosy 12 |5212|8 ol & | utHoloGY ==
2|oNZZ]| | 5] F £2loNZ1Zls | |5 2 ooz
- = |o|=f|= = |= |o|d]|= o i o)
| Z e L w|Z e
Ashy Mudutone/Clayrtans with Ash Layers = | Caystone
Basically ofive gray (57 4/2) to greenish gray ‘!’ Greenish gray (SGY 6/1), hard, undeformed lexcemt
B | RA {BGY 5/1), hard, slightly to intensely bio- 3 i 16 upper cm: hole contamination), slightly
Turhated and |aminated ashy mudstone or Burrawed, povared by ash spots, claystone,
= claystome with bocal thin clayey sh layens. 5 E
g Section 1-0-25: hale fill contamination, £ | 2 §|RF|AP|RP Clay Mineralogy (%)
Kk - |5 1:50: chiorite TH, Wlite 10, mixed layers 15,
= Clay Mineralogy (%) g smectite 70, kaalinita 5,
= 278: chiarits TR, illite 10, mixed layars 15, = 54
§ wmectite 70, kaolinite & 2 _E Sawears:
= o % 150
£ Smears: g b Quartz, Feldsgar %
) 110 LAshy Mudstana] ) Clay minerals 0%
H Sad 2% Quarte, Faldspar % Volanic glass TR
= it >45% Heavy minerals TH Micranodules =
Clay  >45% Clay minerals BE% ; Carbonate unspecilied ™
Volcanic gless 10% Nannofosity ™
Zealite % Siliceous fossils TH
BB |CP MNannotossils TR
Siligeous fosils =
CC [Clayey Ash) Miner Lithology s
St 20% Quarz, Feldspsr % SITE 443 H O:SSSN. CORE 48  CORED : 444.0453.5m
Silt (L] Heawy minorals " -
Cay  20% Clay minerals 18% § t= | CHARACTER || e
WVoleani glass Bo% =
o et eu |, 2l & 5"”:“* o3 z5(2 LITHOLOGIC DESCRIPTION
GRAIN SIZE: LZ[=0|Z|2 G| @ | LITHOLOGY |Zxlyt o
2 lom|< n wi =
2:20 (2.0, 48.5, 48.5) =M= 3 ﬁ e |2 T
= |= |0 = el
Ll w|Z |
CARBON-CARBONATE: -+
234 (01,001, 01 — <10
= o" Ashy Muzldy Chalk
SITE 443 HOLE CORE 45 CORED : 42604346 m & velO Greenish gray [5GY 5/1), hard, clayey and calearecus
_| FOSSIL ] q 051 ol 4 sadiment, highly defarmed with drilling contamination
= - CHARACTER = B 1 -4 o between 1 and B3 cm in Section 1. Slightly deformed
3'_ < 5 @ | Goariic 4 At S RS g S with minor bioturbation between B2 and 150 cm in
e aw o = o 3 * Section 1, Presunce of thin ash Layers, generaily light
|z :g 2 8 5| & | urHoloey ;2 LITHOLOGIC DESCRIPTION i | i N gray (SY 611, ie. 1-86:89), Pumiceous lapilli ar
23 lon|4|Z w| = =504 E N Saction 1-112 em.
~ N
E |=T|= z 8 w Ei 3 l =
= |= |2|Z|2 e = |3 Clay Minarsiogy %)
:§ RPFP AP 1119: illine 5, mixed [ayers 5, smectite 90,
- g knolinite TR, very rare tuldszar,
H Nannotorsil Mudstane, Ashy Mugstons, Ash =
Fl i Basically greenish gray (58Y 5/1) but variable, E Smears:
~|re|ap hard, slightly 10 bustowed § 4 1105 Daminant Lithology
k) nannofossl to ashy mudstone with interbedy af als Sand an Clay minaraly 0%
. silty [black 5Y 2/1) or ssndy [gray Aight gray g St B Valcanic glaws 10%
&Y /1) ah. Saction 1-0:20 em: hale fill contamination. = Cly 41 Carbonate unspecitied
= |5 and Nannotossils 50w,
& 2 Cay Minarslogy (%)
2 5 3 2:16: chiarita 5, illite 10, mixed layors 10, smoctite 70, 2 1-138 Minor Lithology {Clayey Ashy Chalk}
= 4 kaalinite B, very rare feldspar. Sand  30% Ouarez, Feldspar TR
g é s 5EN Clay minerals 15%
£ Smeats: Clay 5% Volcanie glass 0%
S 3 150 (Nannofassil Mudstons) E Carbonate unspecified 5%
g Send < 2% Ouartz, Feldipar % Hannatosuls E
Silt  >45% Bigtin TR
Cwy  >00% Horriblande TR GRAIN SIZE:
| Clay minerak 6% = 1105 (4.3, , 41,2
I, - Volcanic glass "~ = 1A BB AL
Mannalosils 0% = CARBON.CARBONATE:
FAndiclarians % z
Spange spicules ™ 1108 (0.8, 0.4, 3)
CARBONATE BOME:
196 [Clayey Ash) Minor Lithology 1426 (21
Sand 2% Altered nsh and
Sih 0% Clay minersls %
Clay 5% Hannatossile o
Miscallaneous 8%
GRAIN SIZE:
219(1.8,45.2, 53.0
CARBON-CARBONATE:
221103, 00,00
CARBONATE BOME:
2290128

v ALIS
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SITE 443 HOLE

CORE_ 49  CORED INTERVAL:

TIME=ROCK
UNIT
BIOSTRAT

IONE
FORAMS
NANNOS
RADS

FOSSIL
CHARACTER

SECTION

METERS

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Lower to Middie Miocane

ohus Zone (N}

ta Zone or

ppaabiaaaligis

L

cC

Muddy Nannofassil Chalk, Claystone, Ash

Highly variable color, texture, structure, balow the

wppar B4 cm, Section 1 (drilling contamination].
Basically very hard, gray 5Y 6/1) 10 areenlsh gray

[5GY BI1), large pieces of broken muddy nannofossil
enalk to claystone, with numerous thin ash layors.

Slight to sireng bioturtation, with lilling or Interbeds

of dark grayish brown (10YR 3/2] 1o light gray (5Y 6/1)
volcanic material.

Tha contact with the undartying basalt does not wem
nermal: misture of hard volcansc broken blackish
IBY 2/1) rock and grayish green to greanish gray

I5G 5/2.5GY 5/1) hard claynone/mudstmne/chalk,

Clay Mineralogy (%]

Average of 6 samplet: chloeits TR, (llite B, irregular
mixed layers (Illite-smectite) TR, smectite 85,
kaolinite TR, rare 1o vory rane foldspar,

Seears:
1-76 (Ash)
Sand  BO% Quartz, Feldspar
S 0% Voleasiic gless
Cy 0% Mica
Carbonate unpecified
Nannolosily

anzls

187 (Muddy Nannafossil Chalk)

Sind 0% Clay minarals
S 0%
Cley  30%

i

Nannotowsity

2:24 [Claymone |
Sand %
S b3
Cly  B7%

Clay minersis
Carbonate unspecified
Nannaofessity

Quartz. Feldspar

zual

GRAIN SIZE:
245(0.2,38.8, 50.9)

CARBON-CARBONATE:
243115, 0.0, 12)

CARBONATE BOME:
187 (21,5

249 [4.5)

334N

Carn Catchar: Basalt

£vp LIS
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Piece Number

Graphic
Representation

IR0

4A

4B

Shipboard Studies

QOrientation

8B

150 —

O LT 26

| Alteration

Special Storage

H
VISUAL CORE DESCRIPTION 2
FOR IGNEOUS ROCKS ea | sme |E| core |secr.

5|8 |afa]3 la]o] [3

Depth: 456.5 to 458.0 m

Visual Description

0-57 em: sediment.

57-62 cm: small piece with glassy margin and chill zone with 3% vesicles (generally <1 mm).

82-70 cm: fine-grained, gray, sparsely plagioclase phyric, vesicular basalt; 7.5% plagiociase
phenocrysts and 7.5% vesicles (generally <1 mm).

70-160 cm: gray, sparsely plagioclase phyric basalt (coarse, micro-diabasic texture); 7.5%
plagioclase phenocrysts, occasional clay-lined vesicles,

On external drill cut faces some larger vesicles {up 1o 5 mm across) are infilled by white or
clear erystalline zeolites(?).

81-88 cm (4A and 4B): vein of calcite and brown material, No alwration visible in bordering
basalt.

Shipboard Data
Magnetic Data: 101 em 137 ecm
Intensity (emu/cc) 674.7 1034.6
Inciination before
demag. -29.1 -29.6
Stable Inclination —28.2 3256
Physical Properties: 137 cm
Vp (km/s) 5.80
Parosity (%) 0.3
Wet Bulk Density 310
Grain Density an
Other Data: 121cm
Thermal cond,
(meal fem-s° C) 4.18

a
3
Piece Numbar

-]
|

|| Graphi
B Heprasl:n:aﬂon

—a —=  Orientation

58

(=% 0 “!”i‘@bf o %% e P

150 -

62 -
—

Shipboard Studies
| Atteration

™

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Gray, plagioclase phyric basalt (coarse-grai

H
0
LEG SITE é CORE |SECT.
s|slafa[s] | [a]o] ]a
Depth 458.0 10 459.2 m
d almost microdiab ), odd —

pyroxene phenocryst, odd — clay infilled vesicles, and 15-20% plagiociase phenocrysts.

Shipboard Data

Magnetic Data:

Intensity (emu/ce)

Inclination bafare
demag.

Stable Inclination

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

40 em
704.2

-31.8
-31.7

79em

4.46

102 ecm
476.7

-25.8
—29.6

£vp ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

s 3414|3 |s]o

[1

Depth: 463.0 to 464.3 m

Visual Description

0-5 cm: sedi . uphole R

5-134 cm: medium gray basalt. Fine-grained with 10 to 20% euhedral plagioclase from
2 1o 7 mm. Pyroxene phenocrysts 2 1o 4 mm [« 1%). Amygdules filled with white
zeolites(?) and calcite < 1%. Veins filled with calcite {100-115 em, 2 mm thick) and
pyrites and possibly pyrhatite or chalcopyrite on joint surfaces, Fresh, little evidence
of weathering. May be chiorite on vein surfaces. Plagioclase-pyroxene phyric basalt.
No visible vesicles.

Shiphoard Data
Magnetic Data: 85 cm
Intensity (emu/ee) 528.5
Inclination betare
demag. 287
Physical Proparties: 117 em
Vi (kmis) 5.10
Parosity (%) 0.74
‘Wet Bulk Density 296
Grain Density 2497

o
3

0 —

Piece Number

Represeniation

Orientation

1A

M Graphic

o
(=

&

Shipboard Studies
Special Storage

| Alteration

e e - - - ——

H
VISUAL CORE DESCRIPTION g
FOR IGNEQUS ROCKS LEG| SITE [g| CORE |SECT.
5[8[a]4]3 [s]o] T2
Depth: 464.3 to 465.8 m
Visual Description
0-150 cm: fium gray plag pyroxene phyric basalt, plagioclase phenocrysts 10-20%,

20-70 mm, vuhedral pyroxene phenocrysts < 1%, 2-4 mm. Fine-grained, fresh, no visible
vesicles, Carbonate vein fillings abundant, free growing aragonite and pyrite (marcasite?)

and green clayey mineral {glauconite?).

Shipboard Data

Bulk Analysis: 14 em Magnetic Data:
5i0, 4871 Intensity {emu/ecc)
mzoa 16.33 Inclination before
Feq0q 1.29 demag.

FeQ B.50 Stable Inclination
MgO 7.38

Ca0 11.63 Other Data:
Nay0 3.00 Therm. cond.
KZCI 0.21 {meal fem-s-" C)
TEOZ 1.51

P205 017

MnO 018

LOI —

Hy0* —

HZO -

€0y —_

Cr 198.00

Ni 50.00

S 151.00

Zr 121.00

30 cm
585.8

=313
-29.9

0em

435

127 em

4.35

thy LIS
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5 § % & H s 5§ 3 & H
2 @ = & £
E E5 7 ¢ 28 VISUAL CORE DESCRIPTION £ £ E5s . VISUAL CORE DESCRIPTION t
2 ,gi E 3 22 FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT. 2 gﬁ E _ﬁ A FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
e = a 2 = 8 £g = .8
8& § 2 @ gz 2 2 E
m £ 8855 24 elejsjsie] | [slof |2 m & 555 24 sleajaa] [ [s]o] [
0 - — by
0\\ Depth: 465.8 to 467.3 m 7 MT ’— Depth: 467.3 to 468.8 m
Tl e ’ Visual Description T 1all @ Visual Dascription
| d Plagiociase basalt. Fine-grained, no vesicles, fresh, medium gray colored. Plagioclase phenocrysts = Plagioclase-pyroxene phyric basalt. Fine-grained, medium gray color, fresh, Plagioclase
10-20%, 2-7 mm, euhedral, Pyroxene phenocrysts < 1%, 2-3 mm. Vein fillings — carbonate, 0 ’ phenocrysts 10-20%, 2-7 mm; pyroxene phenocrysts < 1% ~2 mm.
. some sulphide (pyrite?) end green clay minerals, . Vein fillings — carbonate (0-25 cm) with clay minerals.
2 @ " - 102-137 cm: plagioclase phenocrysts, sausseritized,
= Shipboard Data -
3 [ f Bulk Analysis:  80em 4 a ’ Shipboard Data
bk Si0q 50.35 i ' Bulk Analysis: 74 em Magnetic Data: 2em
Nzc‘a 15.84 Si0g 60.18 Intensity (emu/cc) 55.8
—]4A) * Fey0q 122 = S AlyOq 16.80 Inclination before
FeO 8.08 [ P ’ Feg0y 1.32 demag. -32.7
7 MgO 6.21 T 0 FeQ 8.73 Stable Inclination -336
e ’ Ca0 12.84 e MgQ 7.01
Nag0 3.19 ETS Ca0 11.65 Other Data: 127 cm
K20 0.19 . ? Nay O an Therm. cond,
TiO, 1.55 o * K50 0.24 {mcal fem-s-" C} 435
PO 0.17 50—381 | o TiO, 1.51
\ MinG 026 P,05 0.16
Lot - = MnO 0.17
H,0* - Lol —
2
’ Hy0™ - =14 * H0" —
€Oy — 1 =4 Hy0™ —
cr 224.00 €0, -
* Ni 54.00 ) Cr 231.00
5 161.00 ’ i 56.00
Zr 120.00 18 0 Sr 1652.00
] zr 116.00
* {5
——
T
* fo—n
100—g
2|@
Te|’= 1.1 ! T
12llo4| 4 I IR
il 2|
= a =
M) 2|
Tl Tl
s | = 1 10y
150 - — 160 — —

evy 41IS



12!

§ 5
2 ¥
- 18
o-—
1Q
;
2\
50.—
100—

Orientation

160 —

Shipboard Studies
Special Storage

- | Adteration

=

™|

o

H
VISUAL CORE DESCRIPTION T
FOR IGNEQUS ROCKS LEG SITE |g| CORE |SECT.
slsfalala] | [s]1] |1
Depth: 4725 m

Visual Description

0-5 em: fine-grained to aphanitic. Brown basalt — possibly slump from above with the
approximate 1 meter of talus and slurry that came down the hole with this recovery.
Basalt may be olivine bearing ~4%, ~ 1 mm, plagioclase phenacrysts in 2 bands 1 em
wide across rock ~1 mm, ~8%.

17-20 em: plagioclase phyric basalt — similar to that in Core 50, Plagioclase phenocrysts

2-5 mm, euhedral, fine- to ium-grained. Carb vein, and amygdule fillings,
Stained amygdules look like olivine,

Shipboard Data

Bulk Analysis: Oem Magnetic Data: Bcm

5i02 48.87 Intensity (emu/cc) 256.3

Aly04 13.01 Inclination before

Fezos 1.27 demag. 422

FeQ B.36

MgQ 9

Ca0 11.49

Nag0 3.04

Kqo0 0.51

TiOg 1.583

P2D5 0.16

MnO 013

LOI =

Hy0" -_—

HZO' e

€04 _—

Piece Number

Graphic

Representation

Orientation

Shipboard Studies

"~ | Alteration

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

5[8 4[413 ]5]2

| 1

Depth: 477.5 10 479.0 m

Visual Deseription

Plagioclase phyric basalt. Medium- to fine-grained basalt similar to that in Cores 4951,
except for the p of ubigui filled amygdules ~ 3% and vesicles
~3-5%. Carbonate vein fillings abundant. Lightly weathered. Many amygdules filled
with elay. No chill zones. Plagioclase phenocrysts ~ 10%, 2-4 mm.

Shipboard Data

Bulk Analysis: 2¢em 90 em Magnetic Data: 33em
Si0y 50.44 48,52 Intensity (emu/ec) 182.3
AlgOq 15.99 16.00 Inclination before

Fey0y 1.18 122 demag, 40.5
FeO 7.80 B.03 Stable Inclination 41.2
MaQ 6.23 8.19

Cal 12.89 12,52 Physical Properties: 85 cm
Nag0 330 3.17 Vp (km/s) 6.07
K0 0.20 0.32 Porosity (%) 3.72
1102 1.53 1.35 Wet Bulk Density 295
P20g 0.18 012 Grain Density 3.02
MnO 0.35 0.14

Lot =g R Other Data: 66 em
Hzo" o s Therm, cond.

Hy0~ — - {mcal/em-s*C) 4.42
€0, - —

Cr 244.00 249.00

Ni 60,00 99.00

Sr 165.00 168.00

Zr 114,00 92.00

Evy 4.LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

Piece Number
g:;pr:i:n tation
Orientation
Shipboard Studies
Special Storage

5[8[af4]3 [5]2] T2

o9

Depth: 479.0 10 480.5 m

Visual Description

Plagioclase phyric basalt. Amyadaloidal 3-6%, 0.5-2.0 mm, smectite or calcite filled vesicles,
often composite. Vesicular 0-2%, many half-filled with alteration products. Plagioclase
phenocrysts 10%, 2-80 mm. Carbonate veins abundant, Similar to basalt in Cores 49, 50,
51 and Section 1 of Core 52, No chill zanes.

Shipboard Data

Bulk Analysis: 120 cm Magnetic Data: 120 em
5i0, 50.09 Intansity {emu/cc) 4492
AlgOg 16.72 Inclination before

FeoOy 1.27 demag. 316
FeO B8.36 Stable Inclination 46.6
MgO 8.23

Ca0 12.20 Other Data: 119 cm
Nasy0O 3.04 : Therm, cond.

KqO 0.10 {mcal fem-s-" C) 442
Ti0y 1.38

P05 0.12

MnO 0.16

Lol 4 —

HZO_ —

HoO —

002 —_—

Cr 263.00

Ni 94.00

Sr 164.00

Zr 48.00

- 70T Adteration

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG SITE

5|8 [a[a]3 [s[2] |3

CORE |SECT.

Depth: 480.5 t0 481.8 m

Visual Description

Plagioclase phyric basalt. Amygdaloi 2-4% amyg with calcite and smectite fillings,
Vaesicular 0-5%: where core is weathered, many of the vesicules lack fillings or are
partially filled with calcite. Carbonate veins up to 3 mm similar to veins filled with
blaxial carbonate in Core 50. Plagiociase phenocrysts 5-10%, ~2-3 mm. Medium-grained
diabase,

Note: B5-135 cm is 1/2 of a single continuous piece too large for the end of the core section;
remainder in Section 4.

Shipboard Data
Magnetic Data: 85 cm 107 em
Vi (km/s) — 5.36
Porasity (%) 5.81
‘Wet Bulk Density 284
Grain Density 2.96

evr LIS



991

phic
epresentation

Piece Number
Orientation
Shipboard Studies
Special Storage

Gray
R

&P

P .'| Alteration

[T T | (N T |

1

£
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£
VISUAL CORE DESCRIPTION E E § 5 T £ ;,«,6‘ VISUAL CORE DESCRIPTION E
FOR IGNEOUS ROCKS LEG SITE [g| CORE |SECT. z _‘E-'g g g ‘—é = FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
6 2 & § %
s[efaJs[s] [ [5[2] ]o m $ 855 5 s[afsfafs] [ [s[s] [x
U —y
Depth: 481.8 t0 4821 m 0 ’— Depth: 482.0 10 4835 m
Visual Description 1| o * ™™ Visual Description . _
Plagioclase phyric diabase, Medium gray basalt, ium-grained, Calcite vein at 0 cm. Plagioclase — 0150 em: phyric, medium-grained basalt, dark gray. Plagioclase phenocrysts up to 10-15%,
phenocrysts ~5%, =2 mm, 1-2% amygdules filled with smectite and carbonate. -1 o.z;p ta dr rnr;:.has ,
cm: fres alt.
Shipboard Data = @ T Chill  25-150 cm: lightly altered, with alteration close 1o caleite vein, Oxidation to iron-oxides,
Bulk Analysis: 16 em Magnetic Data: 21em = Fe— 0-14 em: basalt identical to that described for Core 52, Sections 3 and 4,
5i0g 50.07 Intensity {emulce) 567.7 N 3 _@ | 16-19 cm: chill zone, of next lava flow (number 2.
Al O 15.86 Inclination before = .
293 z :
Fe203 1.25 demag. 328 ~aal * I Shipboard Data ) )
FeD 827 Stable Inclination 395 " : Iﬂ:umttm ?m’.,r | ;[E“;v
- ntensity (emu/cc A
::‘:g Ig:; 4B * ¥ Inclination before
; - demag. 36
Na,0 3.0
K:% 0.11 5|Ca . Stable Inclination 39.6
Ti0 137 .
P;,O‘2 02 l:hvlbcd Proparties: 115 em
VO 0.16 5°—| a Vp (kmis) 530
Lol —_ Parasity (%) 307
Hy0" - 0 Wet Bulk Density 295
H:D_ - il Grain Density 3.01
co TEE -
Cr 2 256.00 4 Other Data: 115em
Ni 86.00 7 . Therm. cond,
S 163.00 - . {meal/em-s C) 4.10
ér 101.00 loa *
DSP

£ty LIS
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5 §_ 2 % H g £._.2 § ]
E EE D ¢ & VISUAL CORE DESCRIPTION 2 E ES§ 3 8 VISUAL CORE DESCRIPTION L
3 of % g 22 FOR IGNEOUS ROCKS LEG | SITE |g| core |secT. E ;EE & H 23 FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
£ = - € G
§E § 52 S5 £ & 5 %
m £ 385 25 s{safa[3] [ [s]3] |2 m £ 5855 24 s[sf4]a[3] | [s]3] [3
0 — — 0 = B
“ Depth: 485.0 to 486.4
1| O * Depth: 4835 to 485.0 m 45 iﬁ* ' i - i "
o Visual Description L ] Visual Description
—is|(.. ™™ 0-160 cm: basalt, phyric, medium-grained, dark gray (brownish). All intervals (show light N 0-20 cm: basalt, phyric, medium-grained, dark brownish-gray, identical to that described
D alteration. A calcite vein, which has thickness 3-5 mm occurs in Pieces 1F and 1H. d2 L~ for Core 53 Section 2, but with more oxides. Represents base of lava flow.
) Alteration consists of an oxidation of zone close calcite veins. 50-150 cm: oxidation is 20-27 cm: chilled zone of next lava flow,
_ - maoderate. Plagioclase phenocrysts up to 10%. Basalt identical to that described for Core ] ] {- 27-147 cm: bhasalt, phyric, medium-grained, identical to basalt described far Care 53
" 53 Section 1, 14-150 em. .. Section 2.
N ic V01 ? 43 , Chill  28-47 cm: light to moderate oxides (dark brownish-gray).
X - Shipboard Data L - | 47-147 cm: lightly altered {dark gray), plagioclase phenocrysts about 10%.
-] 3 Bulk Analysis: 17 em Magnetic Data: 12em -~ .
g T ill(;% ?g:‘é :nu:nlit:f [e;nol;!ml 3424 4 m 1 Shipboard Data
- ’ i - 3 . nclination one T . Bulk Analysis: B4 em Magnetic Data: 86 cm
: Fe03 121 demeg. 428 (2 1 so, 50.09 Intensity (emufcc)  584.1
—iof| © * FeQ 7.96 Stable Inclination 425 48 i AlyOq 1547 Inclination befors
(o] 7.02 11 Feq 0. 1.25 dem 39.0
. 0 i Mg * i 50q ag. A
. Ca0 12.32 Other Data: 48 cm FeO 8.24 Stable Inclination 40.5
so—ue| [ * 0,57 NayO 3.34 Therm. cond. = MgO 7.97
o | -1 K50 0.26 {meal/fcm-s* C) 4.16 . Cal0 12,08 Other Data: 83em
B 5 Ti0y 142 Nas0 322 Therm. cond.
1F = * =~ F205 0.13 o K—‘,O 037 {mealfem-s-* C) 4.10
& ] MnO 0.14 f . TiDy 143
] |1 LOI —_— P, 0.2
+416 f . Hy0" - Mzn?)s 0.14
1} HZU'" -_— Lot —_
=l ¥4 1 €Oy - ] Hy0" —_—
- . Cr 263.00 . Hy0™ —
- ? Ni 107.00 ' ;i ¢, =
] L~ Sr 171.00 Cr 263.00
ThH ° Zr 107.00 Ni 102.00
; Sr 165.00
1 (e | . Zr 101.00
&l . . T ™.
i * | ;
o ,
100— . A
[]
iy b K ?
n =
-1
i f
, = - |
1 -
| 150 — -

vy 4118
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s §_7 B H 5 §_.2 B o
£ 5s5% _§ VISUAL CORE DESCRIPTION o E ES5 35 ¢ 8 VISUAL CORE DESCRIPTION 0
2 u3 8§ E 2 2 FOR IGNEOUS ROCKS LEG [ SITE |g| CORE [SECT. 2 o3 5 3 23 FOR IGNEOUS ROCKS LeG | sITE |g| core |sect.
ség.-‘z_f'ﬁ 8§ 85 £ & 5§
o 25855 <8 s|afsafs]| [ [s[e] [ m £5Es5 <4 s[sfa]s[s[ | [s]s] T2
0 - . o ™
p * |_ Depth: 491.5 to 492.8 m * |—" Depth: 492.8 10 4943 m
1 ‘a % [[etem A | Visual Description
a4 = - v 0-60 cm: upper 60 cm appears identical to that described at the base of Section 1.
3 Visual Description 1A 60-143 cm: basalt, same as before, but medium-grained. Basalt phyric (glomerophyric),
4 0-8 cm: basalt, phyric, fine-grained, dark gray, bottom chilled zone of base of Core 53 4 dark gray, slightly altered (oxidized) close to calcite veins (1.2 cm). Phenocrysts
" Section 3. " and gl ysts of plagioclase (20%, 3 mm),
axd Da 816 cm: basalt, g phyric, medi ined, dark gray (fresh), glomerophenocrysts !
Ll top  —10% 24mm. _ i Shipboard Data
B naxt  16-133 em: basalt, glomerophyric fine-grained, dark gray, slightly altered (oxidized) close ! Bulk Analaysis: 44 cm Magnetic Data: 54 cm 138 em
g flow to caleite vein (1-2 em). ) si0, 49.61 Intensity (emu/ce) 7334 3981
Tial f 100-133 cm: more coarse-grained, pt ysts and glomer ysts of pl AlyOg 16.72 Inclination before
4 I 10-15% up to 5 mm, Phenocrysts of pyroxene 30%, 0.5 mm. = FEEOS 1.26 demag. 389 262
T Z . FeD 8.32 Stable Inclination 418 423
] Shipboard Data ; i Mg 8.80
- * Magnetic: Data: b em Ca0 11.94 Other Data: 132 cm
o4 i Intensity (emu/ec)  411.9 Nay0 3.02 Therm. cond.
- : Inclination before ; K0 0.11 {mesl/fem-s* C) 452
il ? ™ demag. 418 50— ; TiO, 184
' Stable Inclination 393 ™ P,0g 0.12
- MnQ 0.16
) Physical Properties: 80 cm Lot —
d r f Vp (km/s) 5.87 " H.0t R
4ac ﬂ Porosity (%) 6.05 H:Q_ 23
E = Wet Bulk Density 288 co o
e % ’ Grain Density 3,00 i ik
=i Ni 112.00
aE * Other Data: 120 em : Sr 161.00
7 b Therm. cond. i 2r 95.00
[? {meal/em-s-* C} 4.4
“ar| 0 * I
51Q a0 3
Jief O 3
— n e
1A, | e
7 X * [1F
= Dy -~
_. 16 ’ B
M.
150 — e = —

trt ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

5(8[a[4]3

s]a] |3

Depth: 494.3 10 495.7 m

Visual Description

Dark gray plagioclase-pyroxene phyric basalt (medium grained). Plagioc! h ysts
2 to 6 mm across, approximately 10%: pyroxene phenocrysts 1 to 2 mm across, 5-10%.

Thin white carbonate filled veins are common (0.5 mm across) with brown zone of
alteration {greenish tinge) 1.0 to 1.5 em across.

Odd amygdule filled by light olive green clays.

25-56 em: veins infilled by brown | ides and some
plagioclase phenocrysts similar to previous section.

109 cm: small piece of native copper in carbonate vein {1 mm across).

b Some sausseritized(?}

Shipboard Data
Bulk Analysis: 4em Magnetic Data: 125 em

Si0y 49.77 Intensity {emu/ec) 178.7

Alzoa 15.74 Inclination befare

FeyOg 1.26 demag. 385

FeQ 8.30

MgO 8.03 Physical Properties: 0. cm

Ca0 11.82 Vp tkmi/s) 5.83

Nag0 3.16 Porasity (%) 6.72

KZO 0.1 Wet Bulk Density 2.3

Ti0g 1.32 Grain Density 3.05

.05 012

MnO 0.15 Other Data: Dem 124 cm
LOI - Therm. cond.

10" — {meal/em-s-*C) 4.27 4.19
Ha0™ —

€Oy —_

Cr 253.00

Ni 117.00

Sr 160.00

Zr 94.00
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.
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Depth: 495.7 to 497.1m

Visual Description

Dark gray plagioclase-pyroxene phyric basalt (medium grained). Plagioclase phenocrysts [10%)

2-5 mm across, pyroxene phenocrysts (10%) 1-2 mm across.
Carbonate veing 0,5-1 mm wide with alteration cones (brown coloration] 1-2 em wide.
Odd amygdule filled by light olive green clays,
Similar 1o previous section.

Shipboard Data

Bulk Analysis: 106 cm Magnetic Data: 146 em
5102 49.70 Intensity (emu/ce] 66
Aly04 15.64 Inclination before

FeqOq 1.27 demag. 45.7
FeQ B8.36 Stable Inclination 435
Mg B.o8

Ca0 11.84 Other Data: 15em 70cm
Nay0 3.10 Therm. cond.

K40 0.14 (mcal/em-s"C) 418 3.56
TiDz 133

P05 0.11

MnO 0.16

Lol —

H0" -

H20 -

€04 —

Cr 275.00

Ni 110.00

Sr 158.00

Zr 95,00

140 cm

4.56
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5 .53 E 75_ {_T,: FOR IGNEOUS ROCKS wel site é core |sect. 3 Eg 5 E E 2- FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
g 8f § s § 85 £ 2 & 38
o £ 8855 28 sls [a]a]3 [s[a] |s em 2 R EE 22 5|8|ala3 [s]a] [6
0 — ..
0 ’_ Depth: 497.1 to 4986 m ’_ Depth: 498.6 1o 5000 m
7 X s Visual Description
1A ‘5' * ::;:.rnm:::r:; fo vk o tevait biasalt siilar 6 pRevibiE e Dark gray, sparsely plagioclase phyric basalt. Approximately 5-10% phenocrysts (some as
N R AR Iiktteiad : 3 ’ glomerocrysts) 2-5 mm across.
-1 }B * ::e‘:n'r“;:“ i a::rlo;.: phenocrysts (2-6 mm across) and 5-10% pyroxens Odd grains of brown alteration material (iron-oxides?) <1 mm across and odd vesicle lined
- 3 ” ith simil fal, Al ional d vesicle infilled dark terigl (clay?).
_ Carhun?te vein with alteration zone (vein 2 mm wide, alteration zone 2 cm wide) similar 1o Wh:lelc:::;nfl:t:::a:winsﬁ?fﬂ?n F:I.::.‘h g + : In.ls:'{:::: ari gray soatana. (chay
1B} + o * previous core.
From 70 1o 90 cm weathering increases. i
1 82150 cm: dark gray sparsely plagioclase phyric basalt {between 83 and 96 cm, Piece 5, ::::‘b:::v::u 36em Magnetic Data: 14 em
- o f‘ a few vesicles and fine grain groundmass with few phenocrysts — possibly chilled margin). si0. 49.84 Intensity (emufec) 13283
':”f' i 5-10% plagi phenocrysts (some as glomerocrysts) 2-6 mm across, "‘[2%'3 16.73 Inclination before
4 A Grains of brown al material (i ides?) (0.5 to 1 mm across) particularly near Fe 05 1.24 démag, 419
carbonate veins and [constitute app: ly 5%). Fed 8.21 Stable Inclination 46.1
.1+ . . MO 8.26
1c * Shipboard Data .
- u Bulk Analysis: 31em Magnetic Data: 146 em 2 ::00 '::é: m:‘nmd_ 2B em
5i0. 49.77 Intensity (emu/ce) 273.8 *: 2 ¥ &
50— x 2 . K0 0.12 (meal/em-s-"C) 4.14
o Aly0q 15.97 Inclination before 5 134
FenOy 1.26 demag. 435 o et ot
B ER FeD 8.32 Stable Inclination 40.3 * 205 3
5 MO s . MnO 0.6
L | " * Ca0 11.86 Other Data: 2cm 45em 145 em 3 boclr :
. Nay0 2 Therm. cand. “ HZO_
o Ko0 013 (meal/emsC) 461 454 4.09 . ped T
—El % * . TiO, 1.36 = o2 26—?‘00
2 y "2% o - i 103.00
7 @ kg :"0"? _U_" 5 i Sr 165.00
- = Hy0" o = z 95.00
Al * E H20_ = -
A = 2 "
- » CC';. sz ‘-.
: Cr 262.00 e
14 = 5 Ni 101.00 :
5 78| f|chin s 161.00 ¥
T \“ * zone? Zr 98,00 +
=
150 L
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG
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alal3

CORE |SECT.

[sla] |7

Depth: 500.0 to 501.6 m

Visual Description

0-110 cm: dark gray sparsely plagioclase phyric basalt. Approximately 5-10% phenocrysts {2-5
mm across). Fresh except for light 1o ly ZONES SUrT ding veins and
fractures. Odd pyroxene phenocrysts, similar to previous section.

110-150 em: vesicular, gray basalt, aphyric 5-20% vesicies, many from 0.5-2 mm across and
some large composite ones. Weathering in zones around vesicles particularly in Plece 6
{133-141 cm) with a pipe zone of vesicles,

Piece 5 (125-131 cm); includes weathered contact zones {chill margins?) above and below
carbonate band {lithified sediment?). Lithified carbonate material also on Piece 7 (143-
150 cm).

Above Piece B (126 cm): vesicles lined by dark material and clear well formed crystals
(zeolite?),

Below Piece 5 (131 cm): vesicles filled or lined by light brownish gray clay(?).

Shipboard Data

Bulk Analysis: 71em Magnetic Data: 76 em 138 ecm
Sioz 48.90 Intensity (emu/cc) 611.7 731.7
N203 16.73 Inclination befare

Fey0y 1.26 demag. a4 63.5
FeQ 8.28 Stable Inclination 41.5 62.8
MgO 8.42

Cal 12.25 Physical Properties: 60 cm 67 cm
NagO 3.10 Vi [km/s) 5.91 —
Ko0 0.08 Porosity (%) 7.98 3.53
TiOg 1.35 Wet Bulk Density 297 293
P?OE on Grain Density 3.14 3.00
MnO 0.15

Lo — Other Data: 60 em

H20+ - Therm. cond.

Ha0™ — {meal fem-s* C) 453

c0, —

Cr 273.00

Ni 99.00

Sr 161.00

Zr 87.00
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Depth: 501.5 to 502.0 m
Visual Description

Slightly vesicular, gray, aphyric fine-grained basalts. Glassy rinds (and chill margins) on Pieces:

5, 25-31 cm; 6, 32-36 cm; and B, 43-46 cm,
Basicles appreximately 10%, 4-8% <1 mm.
Carbonate lined and weathered fracture surfaces on Pieces 4 {18-24 cm) and 5 (25-31 em).
Weathering gives greenish tinge to clay and carbonate lining and infilling of some vesicles.
Some alteration of glassy rinds to palagonite.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Aphyric pillow basalt. Mi

LEG

SITE

mrox

CORE |SECT.

5[8

AUE

GERE

Depth: 501.0 to 502.5 m

ysts (i

crystallization of feldspar

in aphanitic groundmass near pillow rinds. Fine-grained microphyric basalt in pillow
interiors 25% plagioclase microphenocrysts. Vesicular 1-5% , calcite veins common,
carbonate infillings of vesicles ~1%.

Piece 4 carbonate

Thin Section Description — 89 cm

intrafor

and chert?

Phenocrysts: olivine 1%, ~.5 mm, idioblastic, replaced 100% by calcite,

Groundmass: plagioclase 40%, .5-1.0 mm, :Anﬁs

*, lathes, *albitetroin; clinopyroxene

25%, 0.1-1.0 mm, quench feathers and granules; magnetite 3%, .01-.1 mm euhedra and

anhedra.

Vesicles: 10%, .1-1.0, 20% calcite filling.
Texture: intersertal,

|
Fiece Number
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&

Graphic
Representation

Orientation
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Alteration: 5% carbonate in gr d T [l d and olivine micr ¥
20% clays i lar, ing gr

Shipboard Data

Bulk Analysis: Blem 104cm 146cm Magnetic Data: 99 cm
Si0y 40.96 4026 4951 Intensity (emu/ec) 2082
Aly0g 13.19 1315 1320 Inclination befare

FegO 135 131 133 demag. 715
FeO 897 866 BEOD Stable Inclination 724
MgO 828 883 2861

Cal 11.44 11895 1156 Physical Properties: 77 em
Na,0 302 284 295  Vpikmis) 4.00
Kzﬂ 0.45 0.42 0.40 Parosity (%) 2263
TiDy 1.57 1.51 1.60 Wet Bulk Density 251
P205 0.16 0.16 0.15 Grain Density 285
MnO 0.13 0.14 0.14

Lol —_ _ -

Hy0" S e e

Hy0™ — - -

€Oy — - -

Cr 244.00 25200 241,00

Ni BD,00 111.00 98.00

Sr 178.00 170.00 168.00

Zr 118.00 117.00 120.00
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Depth: 502.5 to 504.0 m
Visual Description
Vesicular aphyric pillow basalt. Vesicles 3-15%, mostly fine, some coarse vugs up to 7 mm,
Pipe vesicles at 115-124 cm. Fragment No. 1 most vesicular piece.
Carbonate veins up to 3 mm thick and quite comman.
76-82 cm: carby 3 intr ional breccia with bits of palagonite and
possibly chert? and pieces of limestone.
Pillow rinds common. Basalt generally aphyric but some is glomeroparphyritic with small
(2 mm - 1 mm) glomerocrysts of i lathes in an aphanitic g ! (Pieces
4,8,7,and 12), 28 em piece has strings of feldspar laths.
Thin Section Description — 0 em
Phenocrysts: olivine 3%, 0.2-1.0 mm, FOBT-ES‘ euhedral, microphenocrysts.
Groundmass: olivine 3%, partially replaced by iddingsi lagi 25%, .1-.7 mm, >An05',
laths, *albite; clinopyroxene 26%; magnetite 2%, .01-.1 mm, euhedra and anhedra,
Vesicles: 20%, .1-.5 mm, clays and calcite filling.
Texture: intersertal,
Alteration: 15% clays in g and vesicles replacing ground b in vasicles
and olivine.
Shipboard Data
Bulk Analysis: 116 em Magnetic Data: 60 cm
5i04 49.47 Intensity (emu/cc) 1749
AI203 12.93 Inclination before
Qlasy Fey0, 1.3 demag. 72.7
zone FEO B.62 Stable Inclination 745
MgO 8.24
Ca0 11.67
Nazo 2,
Ka0 0.37
TI'CIZ 1.55
P40, 0.1
Glassy I\||2nl‘)5 013
margin LOI =
H,0* -
K0~ -~
CDZ _
Cr 234.00
Ni 124.00
Sr 167.00
2r 116.00
Pillow
margin
Pillow
margin
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Chill Depth: 504.0 to 504.2 m
rone
Visual Description
Variolitic aphyric basalt. Calcite filled amygdules 3% measuring up to 6 mm. Vesicles
fine to medium 3-5%, fine-grained to aphanitic.
f:: Part of pillow sequence, Fragment 2 - plagioclase microglomerocrysts make rock
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS SITE
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Depth: 504.5 to 506.0 m

Visual Description

0-126 cm: spherulitic basalt, variolitic, 3-6% vesicular and vugs, partially filled by calcite.
Brown stained zones for 1 cm around calcite veins |Piece 58 and 88).

Piece B grades from variolitic basalt into aphanitic basalt filled with acicular needles of
plagioclase up to 2 mm long in an aphanitic groundmass .

* = glomerocryst made up of fine plagioclase needles (spherulites).

126-150 cm: g ystal basalt. Gl ysts of aciculer pl

gioclase needles

~2 mm across, 5% vesicular.

Thin Section Description — 117 cm

Groundmass: plagioclase 30%, .01-1.0 mm; clinopyroxene 25%, .01-1.5 mm, granules and quench;

magnetite 3%, .01-,1; other 30% grundge.
Vesicles: 7%, .1-1.5 mm, calcite or larger.
Texture: intersertal.

Alteration: 4% carbonate mostly vesicles, some groundmass,

Shibpoard Data

Bulk Analysis: 112 em Magnetic Data: 117 em
5i0y 49,79 Intensity {emu/cc) 709.6
AlyOs 12.10 Inclination before

Fey0g 1.29 demag. 60.0
FeO 855 Stable Inclination 58.9
MgQ 10.21

Ca0 11.28 Other Data: B61em 105 cm
NayO 290 Therm. cond.

Ko0 0.46 {meal/fem-s"C) 3.26 333
Ti02 1.43

P40g 0.15

MO 0.13

(Kal) _—

Hy0" —

Ho0 e

Cl]z -

Cr 278.00

Ni 166.00

S 162.00

Zr 109.00

evy LIS
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VISUAL CORE DESCRIPTION °
FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
s[a[a[a]3] [ [s]6] |2

Depth: 506.0 to 507.6 m

Visual Description

Breaks in section (not chill zones) at 23 and 77 cm. .

Fine-grained sphenulitic basalt; radiating acicular readles in 2 mm clusters give
rock a spotted appearance, g d aphanitic 2-10% vesicules, a few vugs.

Calcite present only in small amounts as vesicle filling in top 1/3 of core.

77-150 cm: rock grades from a few spherulites ~5% to ~30% spherulites at base,

Thin Section Description — 60 em
Phenocrvm ullulne 4%, 0.1-0.5 mm, euhedral, replaced 100% by caleite,
il ioclase 55%, g microlites; other grundge remainder,
Vesicles: 25‘& 05 1.0 mm.
Texture: intersertal.
Alteration: 4% carbonate replacing olivine microphenos.

Thin Section Description — 68 em

Groundmass: plagioclase 40%, .1-5.0 mm, >.Ar|-_,3', acicular needles and laths, *albite hour
glass zoning; clinopyroxene 30%, .01-5 mm, granules and microlites; magnetite 2-3%.
Vesicles: 25%, .2-2.0 mm, irregular to round.

Texture: intersertal.

Alteration: 3% carbonate, some vugs and some groundmass,

Shipboard Data
Bulk Analysis: 103 cm Magnetic Data: 100 cm

5i0gy 48.89 Intensity (emu/ce) 1101

Al504 13.75 Inelination before

Feg0q 121 demag. 60,2

FeO 7.98 Stable Inclination 58.2

MgO 7.54

Ca0 14.02 Physical Properties: 49 cm

NayO 2.92 Vp (km/s) 3.94

K20 0.28 Porosity (%) 27.07

TiDg 1.56 Wer Bulk Density 246

onﬁ 0.16 Grain Density 3.00

MnO 0.13

Lol — Other Data: 49 cm 94 em
HZO* _— Therm, cond,

H0™ —_— {meal fem-5-°C) 335 327
002 =

Cr 218.00

Mi -86.00

& 176.00

Zr 122,00

o3

Pigce Number

- T

Orientation

)8 ] S| BB B L S G

Shipboard Studies

\_‘ * | Alteration

AR

Special Storage

H

VISUAL CORE DESCRIPTION i
FOR IGNEOUS ROCKS LEG| SITE |g| CORE [SECT.
s[e4]4]3 Is]s] [3

Depth: 507.5 to 508.9 m

Visual Description

Plagioclase spherulitic basalt grading into plagioclase microphyric basalt in & single unit which
started in the preceding section iSecuon 2, 77 em). Acicular plagiociase spherulites at top
grading downward into randomly | acicular lathes in an aphanitic
groundmass.

Calcite veins have iron-oxide stain for a 1 to 1 1/2 cm zone around them, Calcite amygdules
common from 125-142 cm.

Shiphoard Data

Bulk Analysis: 113 em Magnetic Data: 120 em
5i0y 50.18 Intensity (emu/cc) 53.3
AlyOq 13.89 Inclination befare

Feq0g 1.29 demag. 58.1
FeQ B.52 Stable Inclination 63.9
Mg 7.47

CaQ 11.48 Other Data: 97 cm 115 em
NEZO 3.29 Therm. cond.

K50 0.54 (meal/em-s-" C) s 3.64
Ti02 1.97

Py0g 0.18

MnO 0.14

LOI L —

Hao_ -

Hy0 —

€0, -—

Cr 213.00

Ni 54.00

Sr 167.00

Zr 131.00

£br HLIS
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Depth: 508.9 to 509.7 m

Visual Description

Aphyric vesicular basalt — of unit in previous section, Vesicules range from
2-7% depending on degree of weathering and extent of infilling to form amyadules.
Piece 2 contains a 3-4 mm wide calcite vein with open space at its center with free
growing crystalline calcite, Both veins in Pieces 2 and § have 1 cm oxidized zone at
periphering of calcite in the basalt,

Shipboard Data
Other Data: Oem
Therm, cond.
{meal/em-s-"C) 3.48

o
=

& H
gf VISUAL CORE DESCRIPTION ¢
z = FOR IGNEOUS ROCKS LEG SITE | g| CORE |SECT.
X slafafa]s] | [s]7] [
F Depth: 510505119 m
dl Visual Description
| 0-52 cm: aphyric massive basalt — end of massive basalt unit found in Core 56.
0-10% vesicles depending on amount.
A 54-60 cm: limestone and chalk {lithified nannofossil coze), 1 fragment chalk, 1
f of lithog ic Ii Mn dendrites in largest chunk,
61-142 em: aphyric pillow basalt, grades from massive glass zones up to 4 em
L1 thick into variolitic basalt and then into aphyric pillow basalts filled with
lagioc! herulites and random t ysts. Similar (except for massive
glass zones to basalt in Cores 55 and 56, Vesicularity ~ 1-2%,
o 0-52 em: moderate weathering,
61-142 cm: light to moderate weathering and alteration {two are hard to separate).
- Oxidized zones around veins.
Skipboard Data
-] Bulk Analysis: 129 ecm Magnetic Data: Gem 134 em
Si0y 49.61 Intensity {emu/cc) 16.5 65.8
» AlyOg 1321 Inclination befare
Y FegOg 1.30 demag. 651.8 65.9
Limestone FeQ 8.60 Stable Inclination 63.2 —
MgO 8.48
- Cal 11.76 Physical Properties: 70 em
8 | b Nap0 3.2 Vp (km/s) 4.45
= Ko0 0.39 Porasity (%) 20,61
el Ti0, 1.64 Wet Bulk Density 259
sl Pylg 0417 Grain Density am
1 MnQ 0.14
H LO! - Other Data: Oem 125 em
H20+ —_— Therm. cond.
Hy0™ - {mcal fem-s* C) 363 3.58
€Oy -
Cr 228.00
Pillaw Ni 103.00
margin Sr 171.00
) Zr 122.00
Pillow
margin
Crystalling
calcite free
| wowing
-
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£ £ 5 % § VISUAL CORE DESCRIPTION § £ % 5 f . § VISUAL CORE DESCRIPTION Y
2 .95 8 i £ s FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT. z "35 ] i 23 FOR IGNEOUS ROCKS LEG | SITE |g| core |secT.
g 855 8 £ 3 g 85 g2 k3 5[844]3 5[7] |3
m £ 5856 25 [s]8fa]e3] | [s]7] [2 m £ 5855 <3 [e]e]4[=] | [s[7] |
[ o Depth: 511.9 10 513.4m ] 4 %‘ e Pupth: B34 S0 5138 i1
* o Visual Description | —| Visual Description
)'.f Aphyric pillow basalts, Massive glass chill zones up to 7 cm thick — aphyric — — = Aphyric pillow basalt with thick glass rinds 0-7% vesicles. Some palagonitization
e grading into variolitic alass into variolitic basalt into variolitic glass into 2 :3 = of glass.
42A) Py variolitic basalt into spherulitic (plagioclase) basalt (10-42 cm). b g
’ . 78 cm and 95-100 cm: limestone cemented pillow rind breccia — palagonitized
. 3 - Pillow
—2B| Y = margins on glass. 3 find
Carbonate-filled amygdules common. ]
T : Lightly weathered near glass (which is fresh) to moderately weathered (altered) o |
3 B elsewheres — particularly near carbonate veins, 1a g =
i 4 Shipboard Data . b it
44 * | Bulk Analysis: Sem  109cm  Magnetic Data: 125 cm 5 IU [ | rin
—as Si0, 50,12 4959 Intensity {emu/ce) 2092 -1
> = AlyOq 1375 1311 Inclination before
- D ‘1 cnin Feqg0q 128 136 demag, 53.1 &
5 "] zome FeOQ 847 9.00 Stable Inclination 54.0
50— o Mg 766 7.26 0=
§ ' Cal 1228 1237 i
- * ] NayO 308 287
o » Ko0 045 055 -
" Tio 1.64 1.65
2
[ & =) A P,0g 015 0.5 4
N MnO’ 014 018
—8 @ L] Lt)l+ — — =
e Hp0" FRC T
9 Glasy Hy0 o _ 1
5 g pliow co, N
- find o 237.00 222,00 -
Ni 92,00 90.00
Jo] O S 166.00 159.00 1
L @ A Zr 124.00 123.00
Bl =
Palagonite B
N limestone-
12 glass breccia
100— ] 100—
E Pillow
rind -
LA
2 -
-~ =1
L
L1
/ -
| A
L
L]
= 150 — -
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE CORE

SECT.

sla 4|4[a |5|s

Depth: 520,0 to 5215 m

0-24 cm: pillow lava, aphyric, yellow gray, altered. Vesicles 1-2%, <1 mm, but some up to

3 mm.
24-150 cm: interior part the same flow.

24-80 cm: basalt aphyric, dense, yellow gray, vesicles <6 mm, 1-2%.

80-150 cm: basalt, aphyric, finegrained dark gray. Vesicles < 1%, but 3 mm and less.
Entire section has calcite veins with hydrooxide of iron,

70-120 cm: rare spherulites of plegioclase, 1-2%, up to 57 mm,

Shipboard Data

Bulk Analysis: 58 em 84 cm
Si0y 49,95 50.31
Alg0z 13.96 14.26
FeqOg 1.28 1.24
FeO 843 8.18
MgO 7.83 791
Ca0 1113 11.08
Nay0 329 3.42
K0 0.48 0.56
Ti0, 1.82 1.84
Py0g 0.16 0.18
MnO 0.14 0.14
Lol - -_—
Ha0" - -
Hy0™ —_ ——
€Oy = -
Cr 233.00 227.00
Mi 79.00 62.00
Sr 168.00 175.00
Zr 124,00 138.00

Magnetic Data: 61em
Intensity {emu/cc) 306.2
Inclination before

demag, 65.5
Stable Inclination B4.6
Other Data: B2 e
Therm. cond.

{meal flem-s-~C) 357

78

B8A
BB
8C

100—{8D

1o

10

10

LIRS Gieeh BEERS R S80S s

Orientation

—— -

Shipboard Studies

ENE I.ﬂituratiun

=
=

Special Storage

Top
chill

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

mrox

LEG
5|8

SITE
afafa

CORE
|s[s| 2

SECT.

Depth: 521.5 t0 5229 m

Visual Description

0-55 cm: basalt identical to that described at the base of Core 58, Section 1. Vesicles
10-15%, <1 mm,

56-70 cm: chill zone of next lava flow (rim glass is absent). Basalt aphyric, dense,
vellow gray. Vesicles 2-3%, 1-2 mm.

70-140 em: basalt aphyric fine-grained dark gray, slightly altered, Vesicles 10-15%,
<1 mm partly filled with calcite and clay.

50-120 em: spherulites of plagiociase 1-2%, up to 5 mm. Vein with calcite and chlorite(?).

Shipboard Data

Bulk Analysis: 99 em Magnetic Data: 67 cm
Si0y 50.69 Intensity lemu/ec) 2544
Aly0g 14.38 Inclination before

Feq0q 1.20 demag. 722
FeO 7.95 Stable Inclination 728
MgO 8.84

Ca0 10.74

leo 3.57

KZO 0.26

Ti0g 1.76

9205 017

MnO 0.10

Lol -

Hp0* —_—

HZD —_—

€Oy ——

cr 225.00

Ni 73.00

Sr 178.00

Zr 126.00

£vr ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

0-143 em: basalt identical to that at the base of Section 2 (Core 58).

0-12 cm and 105-143 cm: basalt aphyric fine-grained, dark gray, Vesicles about 10%, <1 mm,

filled with calcite and clay.

12105 cm: basalt, aphyric, 4 to

dense. Alteration occurs close to calcite vein (70-80 em).

Shipboard Data

Bulk Analysis: 29 em
SiDz 47.07
N:O:; 9.64
F9203 1.57
FeO 10.36
MaQ 18.53
Ca0 7.44
N320 1.94
KO 0.23
Ti0, 1.39
F'205 0.13
MnO 0.17
LOI —
Hy 0" —
Hy0 il
C02 —
Cr 428.00
Ni 405.00
Sr 97.00
Zr 96.00

H
o]
teg | site |E| come |secT.
s[ala]afa] | [s[8] |3 am
0 —
Depth: 522.9 10 524.3 m
grained | up to 4 mmj), dark gray,
Magnatic Data: 34 em 121 em -
Intensity {emu/ce) 2327 4404
Inclination betore A
demag, 77.2 69.6
Stable Inclination 76.1 73.6 -
Physical Properties: 137 cm &
Vp {km/s) 382 i
Porosity (%) 19.59
Wet Bulk Density 2,60 n
Grain Density 290
Other Data: 120 ecm 114 em
Therm. cond. -
{meal/em-s C} 363 377
100—
150 -

Piece Numbar

>

=
w

=
[z

=
o

- m

=
[2]

L]

W

-
3

B

5

=
=]

-]

-

Orientation

-

—— -

-

—-—

-

——

——

Shipboard Studies

Special Storage

| Atteration

BN N |

Y

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE CORE

SECT.

slslafa]3] | [s]s8] [a

Depth: 524.3 10 525.9 m

0-125 em: basalt identical to that at the base of Section 3 (Core 58). Basalt aphyric,
fine-grained. Vesicles about 10%. Mn ssmple Piece 1C: a pipe vesicle occurs (only one)

2 x 20 mm,
0-45 cm: fresh basalt, dark gray,

45-125 cm: basalt is altered, greenish gray. Vesicles partly are filled with clay {25-125 cm).

125-150 em: pillow lava with glass rim. Basalt dense, Close to rim color is greenish-gray,
3 cm in from rim color is gray. Very rare phenocryst of plagioclase (1 mm).

Shipboard Data

Bulk Analysis: 30 cm
S0y 51.03
Aly0g 13.33
Fe203 1.23
FeO 812
MgO 11.55
Ca0 8.27
NayO 328
Ko0 0.30
Tio, 1.86
P205 0.18
MnO 0.10
Lol

Ha0" -
Hy0 _—
€Oy —
Cr 246.00
Ni 115.00
Sr 154.00
Zr 138.00

Magnetic Data: 6 cm 34 em
Intensity {emu/cc) 2826 273.0
Inclination betore

demag. 69.4 710
Stable Inclination -_— 7o

tPr ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.

5|8

A0E

[s]e

Depth: 525.8 10 5268 m

0-10 em: the same pillow lava as at the base of Section 4 (Core 58 . It is the upper part of

the flow,

10-95 cm: bottom part the same lava flow. Basalt, dense (10-45) and fine-grained (45-95 ¢m),
dark gray, aphyric. Alteration close to caleite. Vein is very slight.

Shipboard Data

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

69 em
412

-61.9
-502

nji @
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.

5(8

A0E

[s]o

Depth: 529.5 to 5309 m

0-8 cm: basalt of top chill zone, Aphyric, dense, aray, with large open vesicles [1-3 cm).,

B-144 cm: basalt, aphyric, dense, brown gray.

Calcite vein without alteration {with slight alteration).
2841 cm: sedimentary carbonate.

Alteration is weathering.

Shipboard Data

Bulk Analysis: 71em
5i0, 49.68
Al 203 15.18
Fe203 1.26
FelD 824
MgO 6.69
Ca0 13.08
Nay0 an
KZO 0.34
TiOy 130
9205 o1
MnO 0.18
Lol -
H20: s
H0 =5
co, s
Cr 286.00
Ni 92.00
Sr 173.00
Zr 90.00

Magnetic Data:
Intensity (emu/ec)
Inclination befare

demag.

Stable Inclination

12em

720

53.8
46.1

tvy ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description
0-22 cm: basalt similar to that at the bottom of Section 1 {Core 58), but more fresh.
22.55 cm; chill zone of the same basalt flow, Basalt dense, aphyric, greenish-gray,

vesicles 1-2%, <1 mm, filled with calcite. In the bottom of flow giass occurs (Piece 38).

55150 cm: next lava flow.
55-67 cm: pillow lava zone,

LEG SITE

CORE

SECT.

s[a [a]a]3

[s]e

Depth: 5309 to 5324 m

67-150 em: basalt flow, dark gray, aphyric, very fine-grained.

Shipboard Data
Bulk Analysis:
Si0y
AlgDg
FegOy
FeO
MgO
Ca0
NazU
K40
TI02
P90g
MnQ
Lo
Hy0"
Hy0
C0g
Cr

Ni

S

Zr

15em
49.68
15.19
1.25
8.24
6.69
13.06
an
0.34
1.30
0.11
0.18

291.00
104,00
149.00

91.00

91 em
49.86
1571
1.22
8.03
7.82
12.18
347
0.37
122
0.1
0.17

Magnetic Data:

Intensity (emu/fec)

Inclination before
demadg.

Stable Inclination

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

15 em
75.2

354
528

14 em

430

106 cm
80.2

—47.0
=51.1
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS

Visual Description

LEG SITE

CORE

SECT.

4la|s

|§8

5[9

Depth: 532.4 10 533.9 m

0-20 cm: basalt similar to that at the bottom (base) of Section 2 (Core 59).
20-76 cm: the same lava flow but basalt is dense, phyric, yellow gray, alteration close

calcite vein is low.
76-180 cm: next lava flow.

76-90 cm: chill margin (top) of lava flow with rims of glass.
90-150 cm: basalt, fine-grained, aphyric, greenish-gray, vesicular. Vesicles 10-15%,
<2 mm, filled with cafcite. Alteration moderate.

Shipboard Data

Bulk Analysis: 4 em 101 em
Si0, 49.90 49,85
Al203 15.71 15.18
Fuzoa 1.18 1.19
Fal 7.79 7.88
Ma0 9.48 9.05
Ca0 11.69 11.78
NayO an 3.18
K20 0.13 0.27
1—102 1.26 1.29
P,0g 0.08 0.08
MnO 013 0.3
Lol — —
Hy0* 25 A
HyO — -_—
€O, e A
Cr 297.00 301.00
Ni 113.00 145.00
Sr 154,00 150.00
2r 87.00 91.00

Magnetic Data:

Intensity (emu/ec)

Inclination betare
demag.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity {%)

Wet Bulk Density
Grain Density

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

12 cm
44.2

6.5
-53.6

98 cm
5.22
B.24
2.84
3.00

136 em

4.08

tvy LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

s[glafa[3] | [5]9

Depth: 533.9 t0 5344 m

Visual Description

0-150 cm: basalt identical to that at the base of Section 3 (Core 59). Basalt, aphyric, fine-

grained, vesicular, Vesicles 10-15%, <3 mm filled calcite and clay.
0-123 cm: basalt is weathered.

Shipboard Data

Bulk Analysis: 138 em Magnetic Data: 142 em
§i0, 49.22 Intensity (emu/ce) 379
AI!03 14.96 Inclination before

FegOq 1.14 demag, 38.7
FeQ 7.50 Stable Inclination 52.5
MgO 10.62

Ca0 11.87 Other Data: 138 em
NagO 307 Therm, cond.,

Ko0 0.10 {mcal/cm-s~C) 4.13
TiOy 1.28

P20g 0.08

MnO 0.2

Lol —

H,0" -

=

Co, —

Cr 291.00

Ni 124.00

Sr 200.00

2r 90.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Deseription

LEG

SITE

CORE

SECT.

5]8

A4E

[5]e

Depth: 534.4 105359 m

0-150 cm: basalt identical to that at the basa of Section 4 (Core 59). Basalt, aphyric,
fine-grained, vesicular. Vesicles 16%, <2 mm filled with clay minerals,
108-150 em: chill zone of this flow, Basalt dense, vesicularity is less (about 2%).

Basalt is weathered,

Shipboard Data

Bulk Analysis: 65 cm
S5i0y 49.79
Aly0q 15.72
Fezﬂa mm
FeQ 7.34
MgD 10,37
Ca0 11.59
Naz() 3.0
Ko0 0.33
TiOz 1.27
Py0g 0.09
MnO 013
Loi —
Hy0" —_—
Ha0™ -
€Oy end
Cr 311.00
Ni 140.00
Sr 151.00
Zr 87.00

£bp LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

mroxT

LEG
5 la

SITE
4[4}3

CORE |SECT.
[2je] |

Depth: 539.0 to 5405 m

Visual Description

Gray, aphyric, medium-grained [apy
and plagioclase,

Amygdules filled by tale/chlorite/smectite type mineral and pyrite grains. Tale/smectite
material and pyrite grains also line fractures a1 26 cm (between Piece 1A and 18) and at
110 cm (between Piece 10 and 1E).

Amygdules approximately 15-30% (1 mm - 10 mm acrass).

Very different from previous core.

Also white crystalline octahedral shaped mineral and white eylindrical (wire-like) mineral in
some amygdules {zeolites?),

y 0.5 mm to 1 mm} basalt, containing pyroxens

Thin Section Description — 112 cm

Phenocrysts: Spinel, 0.02 mm, light spinel square grain, 1 grain seen in olivine.

Groundmass: olivine 15%, 0.02-0.4 mm, anhedral; plagioclase 33%, 0.05-2.0 mm, laths, larger
Taths zoned; clinopyroxene: 20%, 0.02-0.8 mm, augite, anhedral; magnetite 5%, 0.01-0.2 mm,
granular; other 25% cryprocrystalline matrix.

Vesicles: 2%, 0.02-0.1 and 0.7-2.0 mm

Texture: intersertal.

Shipboard Data

Bulk Analysis: 21em B0 cm Magnetic Data: 15em 111em
SiO: 48.99 4847 Intensity (emu/ec) 751 95.6
Ala0g 14.89 14.87 Inclination before

FPZOS 1.18 1.20 demag, 62.0 439
FeO 7.79 7.94 Stable Inclination 48.5 51.0
Ma0 11.29 1"na

CaQ 10.96 10.72 Other Data: 0 em

Nas0 3.00 3.10 Therm. cond,

K50 0.09 011 [mcal fem-s-* C) 4 46

'ﬁo2 1.21 1.25

Po0g 0.09 0.08

MO 0.16 0.16

Lol - -_

H0" —

Hy0 =

€Oy — ey

Cr 293.00 303.00

Ni 122,00 124,

Sr 142.00 144.00

Zr .85.00 91.00

a
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VISUAL CORE DESCRIPTION $
E

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

5[8[a]4]3

GONE

Depth: 540.5 to 541.9 m

Visual Description

Gray, aphyric, medium-grained {approximately 0.5 mm - T mm/ basalt containing pyroxens
and plagioclase,

042 em: 25% amydules filled by green gray or white tale/chlorite/smectite material. Similar
material lines vein between 33 and 53 cm. Plus some fine pyrite above section similar to
previous core except no pyrite seen in amyogdules.

42-150 cm: gray, aphyric, medium-grained basalt as above but virtually no amyadules
except around vein at 46 cm,

Thin Section Description — 111 em

Groundmass: olivine 20%, 0.2-0.6 mm, anhedral; plagiociase 45%, 0.1-2,0 mm, laths;
magnetite 5%, 0.02-0.1 mm, granular; other 30% cryptocrystalline matrix including
acicular pyroxene,

Texture: intersertal,

Alteration: other in groundmass replacing olivine?, tale, Mibrous,

Shipboard Data

Bulk Analysis: 106 cm Magnetic Data: 110 em
Si04 49.28 Intensity (emu/cc) 978
Aly0q 14.84 Inclination before

Fay0y 1.22 demag, 36.7
FeO 8.08 Stable Inclination 473
MaO 1041

ca0 11.13 Physical Properties:  8em
Nay0 289 Vp tkm/s) 4.82
K50 o1 Porosity (%) 11.22
Tioz 1.26 Wet Bulk Density 2,75
PEOE 0,10 Grain Density 298
MO 0,16

Lol - Other Data: 8em 13 cm
HZO‘ — Therm, cond.

Ha0™ — (meal/ems-CJ 437 427
€Oy —

Cr 209.00

Ni 103.00

Sr 137.00

Zr 92.00

trr LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG SITE

CORE

SECT.

A000E

|sfo

Depth: 541.9 to 543.1 m

Gray, medium-grained, aphyric basalt containing plagioclase and pyroxene vein between
Piece 18 and 1C (66-70 cm), lined by smectite/tale/chlorite material. Below this line a
small number of amygdules lined by white or greenish white material occur {approximately
1%, <2 mm across). Upper part (0-70 cm) similar to lower part of previous section. A
few odd grains (very fine] of pyrite seen in some amygdules,

Shipboard Data

Magnetic Data: 74 ecm
Intensity (emu/cc) 825
Inclination before

demag, 50,7
Stable Inclination 51.5
Other Data: 99 cm
Therm. cond.

{meal/em-s" C) 4.39

cm
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VISUAL CORE DESCRIPTION B
E

FOR IGNEQOUS ROCKS LEG | SITE SECT.

58 [4]a]3

Depth: 543,17 to 5444 m

Visual Description
Gray, medium-grained (0.5 to 2 mm} aphyric basalt containing plagioclase and pyroxens

[diabasic texture).

Odd amygdules filled by white or greenish white material [approximately 1%, 0.05 to 2 mm

acrass).
Similar to previous core,

Fracture at 57-61 cm lined by ish-whit

ic material.

Fracture at 103-113 em is lined by a similar material discolored by other alteration products.

Thin Section Description — 126 cm

Groundmass: olivine 15%, 0.01-0.9 mm, anhedral, intergrown with plagioclase; plagioclase
35%, 0.1-2.0 mm, laths, some alignment; clinopyroxene 30%, 0.1-1.0 mm, augite, anhedral;
magnetite 5%, 0.01-0.8 mm, granular; other 15%, eryptocrystalline matrix.

Texture: intersertal — intergranular,

Shipboard Data

Bulk Analysis: Oecm Magnetic Data: 4 em
Si0qy 4941 Intensity (emu/ccl 72.2
A!zﬂa 14.88 Inclination betare

Foy0y 1.21 demag. 314
FeD 8.0 Stable Inclination 4589
MgO 10.39

CaD 11.41

NagO 2.94

KZU 0.10

Ti0y 1.30

Po0g 0.04

MnO 0.7

Lot —

Hy0" -

Hy0 —

€Oy e

Cr 305.00

Ni 96.00

Se 147.00

Zr 90.00

EPr ALIS
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VISUAL CORE DESCRIPTION 0
FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
s|alafa]3]| | [6]o] [5 o

0 =

Depth: 544.4 to 545.9 m
Visual Description B
Gray, aphyric, medium-grained {0.5-2 mm) basalt (diabasic texture). Scattered amygdules .

filled by white material {generally <1 mm acress, 1-3%), similar to previous section.
Vein along which rock fractured at 88 cm lined by white platey mineral and honey brown -
acicular crystals (rare),
Shipboard Data

Physical Proparties: 113 em 7
Vp (km/s) 5.64 _

Parosity 237
‘Wet Bulk Density 289 =

Grain Density 294
.1
50—
100~
-
—
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Gray, aphyric, medium-grained basalt (0.5-2 mm)

LEG

SITE

CORE

SECT.

5[8

4|4|3

[efe

and

Depth: 545.9 to 547.4 m

g

Only occasional small amygdules filled by white material (<1 mm across). Similar to
previous section.

Shipboard Data
Bulk Analysis:
SiOz
AlgOy
FegOq
FeQ
Mg
Ca0
Nag0
K20
TiDg
Py0g
MnO
LOI
HyO"
HZO_
0y
Cr

Ni

S

Zr

104 em
48.77
15.08
118
7.81
11.10
11.23
295
0.21
1.16
0.03
0.186

209.00
147.00
172.00

82.00

£pp LIS
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w PBIEE] s [e[<[3[ [ [s[s] 7 - §BE3F 5} s[slee[s[ [ T[] I3
0 — {3 e : —
r"_ Depth: 547.4 to 547.7 m o Depth: 548.5 to 549.6 m
n Visual Description ) ) . ) ) Visual Description
A . Gray, aphyric, '"“'U’r"ﬂ”:'"led (0.5-2 "I"“’ 2 and py . No visible = Sparsely plagioclase phyric basalt — frash medium-gray, fine- to medium-gray basalt.
! amygdules, otherwise similar to previous section. Plagioclase phenocrysts are stubby lathes 1 x 2 10 2 x 6 mm, <1% amygdules. No
. A chill zenes. Continuaus with previous core.
B >
— = Thin Section Description — 90 em
4 Phenocrysts: spinel 0,02 to 0.03 mm, light spinel, square section, trace, few grains in olivine.
118 y . Groundmass: olivine 10%, 0.2-0.6 mm, anhedral; plagioclase 30%, 0.02-2.0 mm, laths;
= + clinopyroxene 30%, 0.05.2.0 mm, augite, anhedral, some nucleated on acicular py N
7 B magnetite 5%, 0.02-0.3 mm, granular; other 25%, cryptocrystalline matrix, includes
| . guenched acicular pyroxene.
o Texture: intersertal — intergranular.
_ — Shipboard Data
Bulk Analysis: 93 em Magnetic Data: 89 cm
. Tia 5i0, 48.93 Intensity (emufee) 788
° AlyDg 15.06 Inclination before
B0 — 50— F2203 1.20 demag. 495
FeQ 7.94 Stable Inclination 54.2
- . ° Mg0 11.89
_ ca0 1113
— NagO 283
| A K0 0.09
Ti 2 1.14
] - 2 PO 0.09
MnO 0.8
- -1 Lo1 _—
+
L] HZO_ -
- — Ho0 svre
0y —
- 1 = Cr 324.00
— Ni 183.00
— = < Sr 1400.00
™ r B00.00
b e
] 100— " *
] Q
ot = —
150 |_ 150 — -
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VISUAL CORE DESCRIPTION L E E2 % 54 FOR |c~£ou§s§grl:':<s tec | site (g core [sect.
FOR IGNEOUS ROCKS LEG | SITE |E| CORE |SECT. = 23 £ 8 53
8 285 8 & & ]
s[ala]a]3] [ [6]1] |2 om £ EES5E Z & sls [a]a[3] [ [e]1] |3
04 — =
. Glass 5
Depth: 549.6 10 5511 m A i Depth: 551.1 10 562.6 m
<14l + margin
o s g Visual Deseription
isual Descrip eld : . ; — L] Aphyric basalt. Fine-grained to aphanitic < 1% plagioclase phenocrysts, 1 x 3to 2 x 4 mm,
Fine-grained plag phyric bas:zll ""3 e “;‘ihr:sl‘ “rc:l'?’:)""t:l 1:[0 T:;IM 18 . 0-2% vesicles. Amygdaloidal 80-120 cm with carbonate and smectite fillings moderate
Phagiaclase phenocrysts.2 x 111/2 10 3 x & mm, Slight Iste g ‘ g to light weathering. Carbonate veins have Fe-oxide staining in basalt at periphery.
Carbonate veins have some iron staining in the basalt near them. It is not clear as 1o whether these are thin flows or pillows
Chill zone at 138 em. —] - ’
135.150 cm: aphanitic basalt very sparsely phyric to aphyric with a few scattered i : Shipboard Data
plagioclase phenocrysts. ] 1 P Bulk Analysis: Bem  29cm  101em
b s s —= ’ Si02 48,54 48,92 4956
n Section Description — “lea Al,0 1535 1539 15.27
Groundmass: olivine 10%, 0.05-0.4 mm, anhedral; plagioclase 35%, 0.1-1.5 mm, ‘ ] Fuz(}a 1.20 1.20 1.20
laths, some laths fractured; clinopyroxene 30%, 0.02-0.8 mm, augite, anhedral; B ‘ | Fe% 3 7.04 7.92 7.3
magnetite 5%, 0.02.0.2 mm, granular; other 20% groundmass. _ 28 MgO 8.17 8.32 9.72
Texture: intersertal. _ 2¢ ﬂ ‘ Ca0 13.18 1243 11.96
Alteration:carbonate, vein filling, calcite; clays, vein filling, serpentine, chlorite; i ] Na-0 297 2.99 2.89
other, groundmass, replacing olivine, chlorite, iddingsite, serpentine. 20| ‘ i K2%' 0.25 0.25 0.08
50— 2 ‘ / TiOg 1.24 1,26 1.25
Shipboard Data . : PO 0.09 0.09 0.09
Bulk Analysis: 107 cm Magnetic Data: 103 cm - 5 . MnO 0.15 0.13 0.13
S0, 40.03 Intensity (emu/ee) 1139 3| B s Lot : - —
Crbati )0 15.14 Inclination before -7 4+ . not . _ —
orach Fuy0y 1.21 demag. 67.2 1 Hio— i —_— -
FeQ 8.00 Stable Inclination 56.4 14 D -1 Og s s =
N 2
MgO 8.92 i - - = 3 [ Cr 30200 30400  308.00
Cal 11.85 Other Data: |~ chill Ni 108.00 117.00 105.00
Na;0 280 Teerm, copd, = E margin g 16700  167.00  151.00
Ky0 0.13 {mcalfem-s~C) 4.34 i 7 89.00 88.00 86.00
Ti0, 1.22 | L ' ’ '
P,0, 0.09 2
245 6
L@t [
Lol —_— "
Cawrbonate . marg|
wein in H20+ = —17 i @
erack Hzo_ g =)
€Oy =
cr 299.00 .
Ni 127.00
Sr 199.00
Zr 83.00
cc
wan
chill
zone £ ﬁn
150 |

evr ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

SITE
alaf3

CORE
EERC

SECT.

Depth: 552.6 t0 554.1m

Visual Deseription

Plagiociase phyric basalt — inuation of unit from p section ~ 1% plagioclase
phanocrysts 1 x 2 to 2 x 4 mm. Fine-grained lightly weathered, < 1% vesicles, <1%
amygdules.

139-150 cm:
in basalt near carbonate veins,

| basalt ~ 5% amygdul

lightly weathered, some Fe-oxidation

Thin Section Description — 107 em

Phenocrysts: plagioclase 5%, 0.8-3 mm, lath-like or acicular,

Groundmass: plagioclase 456%, 0.26-0.6 mm, acicular; clinopyroxene 45%, augite,
acicular, feathery quench growths common; magnetite 7.6%, <0.01 mm, granular,
Vesicles: 2.5%, calcite filling, usually empty.

Texture: intersertal (quenched).

Shipboard Data

Bulk Analysis: 69 em Magnetic Data 106 em
5i0y 49.86 Intensity {emu/cel 136.3
Al504 15.60 Inclination before

FegOq 1.21 demag. 48.6
FeO 7.99 Stable Inclination 49.8
Mg 9.23

Cal 12,16 Physical Properties: 77 em
NayO 3.00 Vi (km/s) 5.75
KZB 0.07 Porosity (%) 3.78
TiD-‘, 1.25 Wet Bulk Density 2.80
Py0g 0.09 Grain Density 2497
MnO 0.14

(Ksl) —

H,0" -

Hy0 —

€0y -—

Cr 315.00

Ni 117.00

Sr 152.00

Zr B85.00
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VISUAL CORE DESCRIPTION g2
FOR IGNEOUS ROCKS LEG | SITE [g| CORE |SECT.
5[s[a]a]3 [e]2] o
Depth: 5568.0 to 569.4 m
Visual Deseription
Aphyric basalt — ranges from brown where | i to gray whera

¥
fresh, Fine- to medium-grained, there may be considerable chlorite in groundmass?
Vesicularity < 1%. Plagioclase phenocrysts scarce < 1%, ~2-3 mm lang, 1-2 mm wide.
Oxidized zone around carbonate veins. Rare caleite amygdules present.

Thin Section Description — 91 cm

Phenocrysts: plagioclase 1%, 0.5-0.7 mm, laths, often clusters; clinopyroxene 0.1 x 0.4 mm,
augite, 1 subophitic grain.

Groundmass: plagioclase 48%, 0,05-0.3 mm, laths; clinopyroxene 20%, 0.05-0.4 mm, augite,
anhedral; magnetite 2.5%, 0.01-0.1 mm, granular, sometimes skeletal; other 27.5% crypto-
erystalline matrix.

Texture: intergranular — intersertal.

Shipboard Data

Bulk Analysis: 94 em Magnetic Data: 80 cm
Si0y 50.22 Intensity (emu/fec) B2.8
Al50g 16.07 Inclination before

Fezﬂa 1.14 demag. 50.9
FeO 7.55 Stable Inclination 50.7
MgO 9.58

Ca0 12.03 Other Data: 15 cm
Nay0 2,93 Therm. cond.

K,0 0.10 {meal fems~C) 3.79
Ti0y 1.32

9?05 0.10

MnO 0.12

Lol -

Hy0" —_

HZG_ —

wz =~

Cr 290,00

Ni 94,00

Sr 158.00

Zr 91.00

evr ALIS
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VISUAL CORE DESCRIPTION 'y
FOR IGNEOUS ROCKS ea | s |E

5(afafa]3

Depth: 559.4 10 560.9 m

V isual Description

Aphyric basalt — moderate to lightly to moderately weathered carbonate veins,
Rare plagioclase phenocrysts ~2-3 mm long, 1-2 mm wide. Two narrow glass
chill zones at end of section grading into aphanitic basalt into fine-grained
basalt without a variolitic zone. One fine-grained chill zone with no glass
at51cm.

Thin Section Description — 30 em
Phanocrysts: plagioclass 10%, 0.4-0.8 mm, broad laths.
Groundmass: plagioclase 20%, 0,05-0.7 mm, acicular; clinopyroxene 25%, 0.05-0.5

mm, augite, anhedral, some subophitic texture; magnetite 3%, 0.01-0.2 mm, granular ;

other 40% cryprocrystalline matrix.
Vesicles: 2%, finely erystalline clay, subrounded,
Texture: intersertal — intergranular.

Shipboard Data

Bulk Analysis: 27 cm Magnetic Data: 29 em
Si02 50.15 Intensity lemu/ec) 35.6
AlyOg 15.06 Inclination before

Fe203 1.14 demag. 43.9
FeQ 7.52 Stable Inclination 50.5
MgO 8.92

Ca0 n.7 Physical Properties: 43 cm
NaZO 3.26 Vp (km/s) 4.87
Kq0 0.39 Parosity (%) 13.19
‘I'i(),2 1.34 Wet Bulk Density 269
ons 0.1 Grain Density 295
MnOD 0.12

Lol -—

H,0* —

H,0 -

€Oy —

Cr 283.00

Ni 97.00

S 161.00

Zr 98.00
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VISUAL CORE DESCRIPTION i
E

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s[safa]3] | [s]2] |3

Depth: 560.9 to 562.4 m

Visual Description

Aphyric basalt — 5 glass chill zones up to 8.0 mm thick < 1% plagiocdase phenocrysts
1-3 mm, fine-grained. Palagonite and calcite breccia at top of chill margins on
Pieces 11 and 12, Carbonata veins in most samples. Variolitic zone under chilled
margins absent < 1% carbonate filled amygdules.

Shipboard Data

Bulk Analysis: 56 em
SEDZ 50.15
Aly0q 15.07
F3203 1.13
FeO 7.48
MgOQ 9.05
Cal 12.42
NagO 2.94
KEO 0.28
TiDy 1.28
PZOS 0.09
MnQ 0.15
Lol —_
H20: e
Hy0 —_—
€Oy _—
Cr 321.00
Ni 127.00
Sr 163.00
Zr 90.00

evt 41LIS



681

Piece Number

3E

Represantation

2
=
a
=
o

N ISR

V= A

Orientation
Shipboard Studies

™M™

NN N N N\ | Atteration

G

X

NN

AT X N\

N

phic
epresentation

Shipboard Studies

Piece Number
Orientation

o
3
Gra

R

- 1
@
& VISUAL CORE DESCRIPTION E
o4 FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
G
& 5[sla]4]3 4
Fine- -
Keohetd Depth: 562.4 to 563.4 m
Visual Description
Aphyric basalt and plagioclase phyric basalt. Two chill zones, one with glass <1-1%
plagioclase phenocrysts 2-3 mm, moderate to light-moderate weathering.
Fine-grained 1o aphanitic and glassy texture.
Some carbonate veins have an oxidized zone,
Scattered calcite filled amygdules.
Spinel present as inclusions in plagioclase phenocrysts.
CC wein
an surfacs Thin Section Description — 63 em

Phenocrysts: plagioclase 1%, 1 x 0.5 mm, Ans7, laths.

Groundmass: plagiocliase 30%, 0.01-0.4 mm, laths, microlites; magnetite 45, <0.05
mm, granular; other 5% cryptocrystalline matrix and quenched, scicular pyroxena(?).
Texture: intersertal.

Alteration: other, iddingsite(?), chlorite.

Shipboard Data
Bulk Analysis: 18 cm Magnetic Data: 62 cm
Si0y 50.46 Intensity (emu/cc) 50.2
AI203 156.14 Inclination before
Fey05 1.7 demag. 46.2
FeO 7.72 Stable Inclination 42.3
MgO 7.79
Ca0 12.72
NagO 3.00
g : 0.29
Tane T\'Oe 132
Py0g 0.08
MnO 0.13
Lol -_
Hot ¥
Ha —
€Oy ==
Cr 310.00
Mi 120.00
Sr 165.00
Zr 24.00

NN L% N L] Ateration

Special Storage

Glass
margin

CC wein

CC vains

CC waing

CC veins.
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VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG | SITE CORE |SECT.

s|slalal3] | [s]3] [1

Depth: 6567.5 to 569.0 m

Visual Description

Aphyric amygdaloidal basalt — massive, 3-5% dules filled with ites and
caleite and 0-5% vesicules in more weathered portions where vesicules are absent.

Occasional plagioclase phenocrysts <1%, 1-3 mm,

Numerous calcite veins with oxidation zones in basalt adjoining veins.

Moderate-light weathering,

Shipboard Data
Bulk Analysis: 140 em Magnetic Data: 10em
Si0g 50.24 Intensity (emu/ce) 275
] 15.01 Inclination before

F5203 118 demag, 435
FeQ 7.86 Stable Inclination 364
MgO 8.21

Cal 12.36

Nag0 3.4

KZO 0.30

Ti0y 1.30

onﬁ 0.10

MnO 013

Lol _—

Hy0" —

Hzo -

€Oy —

Cr 306.00

Ni 116.00

Sr 165,00

Zr 93.00

£vy 4.LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

5|B

mroT

SITE
BEE

fe]s] |2

SECT.

Depth: 569.0 to 570.4 m

Visual Description

Aphyric amygdaloidal massive basalt, No chill zones. Rare plagioclase phenocrysts < 1% ~2 x 1
103 x 2mm finegrained. 3-7% amygdules filled with calcite and smectites. Numerous
caleite veins, oxidized zones in adjacent basalt. Moderately weathered,

In oxidized zones next to carbonate veins most vesicules are empty — so vesicularity may be
as much as 7% medium vesicles {1-3 mm).

Thin Section Description — 60 em
Groundmass: plagioclass 45%, A"B?' laths, often as microlites; clinopyroxene 25%, acicular,

poorly crystallized; magnetite 5%, 0.01-0.1 mm, granular; other glassy, cryptocrystalline matrix.

Vesicles: 5%, 0.1-0.8 mm calcite, subrounded.
Texture: intersertal,

Alteration: clays in groundmass repl glassy ial, yellow, pal ited?],
Shipboard Data
Magnetic Data: 71em
Intensity (emu/ce) 50.8
Inclination before
demag. 478

Stable Inclination 4711
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT,

s[slafa]s] | [e]3] |3

Depth: 5704 to 571.9m

Visual Description

Section is identical to that in Section 2 (Core 63).

0-150 cm: basalt, aphyric, fine-grained yellow gray, vesicular. Vesicles 5-10%, 0.5-2.0 mm,
filled with calcite. Yellowish color associated with oxidation.

Thin Section Description — 59 em

Ground lagioclase 38%, laths: clinopy
2%: 0.01-0.2 mm, granular,

Vesicles: 5%, 0.1-1.5 mm, calcite, subrounded,
Texture: intersertal — intergranular.

30%, 0.1-0.8 mm, anhedral; magnatite

clays in gi yellow; other iddingsite(?).
Shipboard Data
Bulk Analysis: 116 em
5i0, 49.97
AlgOy 15.04
Fey03 1.14 Other Data: 105 em
FeO 7.52 Therm, cond.
MgO 8.74 {meal fem-s-* C) 3.96
a0 12.70
NayO 3.08 Physical Properties:  103em 105 cm
K,0 0.28 Vi (km/s) 5.03 —_—
Tio, 127 Porosity (%) = 541
P,as 0.10 Wet Bulk Density By 275
MnO 012 Grain Density —_ 285
Lot —
H0" i
HZO —
€0y -
Cr 307.00
i 180.00
Sr 166.00
Zr 91.00

evy LIS
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£ - 3 & H
i §.2 g T — o 2 % 3 5 VISUAL CORE DESCRIPTION &
E E ] 2 B z L
3 uf E 8 % FOR IGNEOUS ROCKS teG | site |E| core [sect. 2 §§ g 3 g 2 FOR IGNEOUS ROCKS LeG | siTE |g| core [secT.
s 82 5 & § % § 8322 53 8[4]4]3 6[3| [s
£ 8855 2¢ s[s]afa[3] [ [s]3] [4 m £3855 24 s[afa[a]s] [ [s]s] ]
L1 Depth: 5719 t0 673.2 m Depth: 573.2 ta 574.7 m
- o T Visual Description
L = Visual Description ] 0-150 cm: basalt identical to that at the base of Section 4, Core 63.
- 0 Basalt identical to that of Section 3 (Core 63). Aphyric, fine-grained, dark gray.
1 0:-134 cm: basalt aphyric, fine-grained, vesicular in the upper part (7%, <1 mm) and non- J : Alteration in ane place, close to calcite vein (Piece 1E).
4 = vesicular at the base of section, Few vesicles.
o 0-108 cm: oxidation of basalt, v ish-gray. ] I
Il 108-134 cm: fresh basalt, dark gray, no vesicles, 1A Shipboard Data
H = Bulk Analysis: 8cm Magnetic Data: 128 em 137 cm
Shipboard Data Si0g 49.89 Intensity {emu/ec) 276 785
P Magnetic Data: 88 cm - AlyOy 15.03 Inclination before
|rl|Elf|5IlY [emufec) 1274 . Fay0g 1.21 demag. 400 a3.7
Inclination betore = FeO 7.98 Stable Inclination 474 823
demazg. 68.2 ] MgO 10.14
| Stable Inclination 54.7 a0 11.39
- Nay0 3.07
= Ko0 013
Al 50— Tioy 1.30
50 PO 0.10
- MnO 0.15
d 18 LOI -
— +
. HZOW —
I Hy0 —_—
1 7 €0,
_ Cr 308.00
Ni 94.00
g Sr 146,00
|| | zr 89.00
11
L1 |
100—2F
-1
BE]
M
| - ™
150 — — —

vy LIS
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g 4
s § 2 B H g 8 _2 B H
£ 55% .3 VISUAL CORE DESCRIPTION i T 55y oc8 VISUAL CORE DESCRIPTION H
Z 2% 3§ 3 3 2 FOR IGNEOUS ROCKS LEG | SITE |g| CORE [SECT. Z 258§ €3 FOR IGNEOUS ROCKS LEG | SITE [g| CORE |SECT.
52 B 2 § 7 ] 88 £ 2 5 %
m £ 8885 23 GO0ERECERE m §HEEES s3] [T
0 — En= ey
}'m 3 Depth: 674.7 0 676.0m ; Papth: 526010, 6778 m
) : i iy - Visual Description
— Vinal m”"mm'-‘ < N B 0-75 cm: basalt identical to that of Section 6 (Core 63).
B 0-107 cm: basalt identical to that at Section 5 (Core 63). [ i " % _
Ers ¢ s : Basalt aphyric, fine-grained, dark gray, partly vesicular (0-25 cm, 3%, <1 mm), Vesicles
A Basalt aphyric, fine-grained, gray dark, vesicularity low. J il itis cafitte
Alteration close to calcite plus chlorite and sernnmlnel?l} {_greenlsh alteration). 26-160 cm: similar basalt, but fresh medium-grained, aphyric, dark gray, Plagioclasa fath,
i 107-132 cm: the same type of basalt, but it becomes oxidized. s iy
i Shipboard Data “ Alteration close to calcite-zeolite veins, In the same parts oxidation (weathering) occurs.
Bulk Analysis: 12 em -
—2A S5i0y 49,69
il AlyDg 14.92
F8203 .21
= FeO 7.99
MgO 10.33
h Cal 11.43
Nn20 304
50— K90 0.12
1'!02 1.32
A Py0g o
28 MnQ 0.16
—| LOI e
H,0" e
1 Ha0™ -
0(]2 -
1 Cr 300.00
Ni 96.00
1 Se 148.00
2r 90.00
/ -
=
1
A .
= .
A =
| | |
160 - —
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

Piece Number
Orientation
Shipboard Studies

5[afafa]3 [6]3] Is

Depth: 577.5 to 578.7 m

Visual Description

0-94 cm: basalt is identical to that at the base of Section 7, Core 63,

Basalt medium-grained, aphyric, dark gray.

Vesicles about 1-2%, <1 mm.

Plagioclase lath 2 mm, py 0.5 mm,

84-111 em: zone of al i Zone is f and substi d with calcite and green
secondary minerals.

Thin Section Description — 85 cm

Groundmass: plagiociase 30%, 0.2-1.5 mm, laths, often zoned: clinopyroxene 30%, 0,2-1%,

subhedral, subophitic: magnetite 5%, 0.02-0.7%, granular, large grains - skeletal interi
other 35%, cryptocrystaliine matrix.
Texture: intergranular — intersertal.

Shipboard Data

Bulk Analysis: 54 em Magnetic Data: B4 em
Si0y 50.22 Intensity (emu/ec) 79.1
AlgOq 16.26 Inclination before

Fe203 .21 demag. 240
FeO 7.99 Stable Inclination 53.9
MgO 9.72

Ca0 11.60

Na20 3.23

Kq0 0.12

Ti0y 1.33

Pa0g 0.1

MnO 0.15

Lol —-—

Hy0" -

Hy0™ -—

€0y —

Cr 300.00

Ni 96.00

Sr 148,00

Zr 90.00
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VISUAL CORE DESCRIPTION E
E

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s(alalala| | |6]a] |1

Depth: 577.0 10 5783 m

Visual Description

0-7 em: top of flow chill margin zone with glass rim. Basalt fine-grained dense, yellow gray.

7-130 em: basalt, phyric, fine-grained, dark gray. Plagioclase up to 4-5 mm. Alteration
close to calcite vein.

Shipboard Data

Bulk Analysis: 78em Physical Properties: 24 cm
5i0y 48.92 Vp (km/s) 5.19
Nzoa 14.83 Porosity (%) 282
F°‘203 1.22 Wet Bulk Density 283
FeQ 8.05 Grain Density 3.03
MaO 11.75

Cal 10.72

N820 2.72

K:O 0.4

TJ'OZ 1.18

Po0g 0.10

MnO 015

LOI —_—

H0* -

Hy0™ —_—

0y -

Cr 319.00

Ni 139.00

Sr 137.00

Zr £2.00

£py ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s|slala]3] [ [e]a] |2
Depth: 578.3 10 579.9 m

Visual Description

0-130 cm: basalt identical to that described for Section 1, Core 64,

Basalt very fresh, dense, fine-grained, phyric, dark gray. Plagiociase laths up to & mm.

Thin Section Description — 13 cm

Groundmass: olivine 3%, anhedral, relict grains in gr alteration; pl lase 40%,

laths; clinopyroxene 25%, anhedral, some subophitic; magnetite 2%, granular; other 25%,
eryptocrystalline material.

Texture: intersertal — intergranular,

Al clays ing d T ing olivine, chlorite; other in groundmass replacing
olivine, serpentine,

Shipboard Data

Bulk Analysis: 97 em Magnetic Data: 16 cm
Si04 48,66 Intensity {emu/ec) 740
AlgOg 14.50 Inclination before

FegOg 1.21 demag, 79
Fel 7.98 Stable Inclination 49.3
MaO 12.88

Ca0 10.70 Other Data: 130 em
NagO 254 Therm. cond.

Kq0 0.4 meal /gm-s- C) 4.08
TiOz 1.18

P?DS 0.10

MnQ 0.15

Lot —_—

Hy0" —

Hy 07 —_—

€0y —

Cr 323.00

Ni 170.00

Sr 137.00

2r 78.00
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3 VISUAL CORE DESCRIPTION o
= FOR IGNEOUS ROCKS LEG SITE |g| CORE [SECT.
o
2 s[alafa[3] | [6]a] |3
Depth: 579.9 10 581.4 m
Visual Description
0-130 em: basalt identical to that described for Section 2, Core 64, Basalt fresh, phyric,
dense, fine-g d, dark gray. Plagioclase, up to 5 mm. Al fan in two places,
46-50 cm: close to caleite vein,
125-150 em: weathering.
130:150 cm: 1op of next lava flow. Basalt aphyric, fine-grained (dense], vellow gray. Top is
very close to the glassy margin {possible pillow laval.
Thin Section Description — 39 em
Groundmass: olivine 10%, anhedral, relict grains, fibrous pseudomorphs; plagioclase 306,
0.1-1 mm, laths; clinopyroxene 25%, 0.1-1 mm, augite, anhedral; magnetite 5%, 0.02.0.2,
granular; other 30%, cryptocrystalline material.
Texture: intersertal — intergranular.
Alteration: other in groundmass replacing olivine, talcl?) iddingsite.
Shipboard Data
Bulk Analysis: Oem Magnetic Data: 20 em
Siﬂz 48.90 Intensity (emu/ce) 79.1
AlyOs 14.61 Inclination before
F8203 1.21 demag, 27.2
FeO 7.98 Stable Inclination 50.8
Mg0 12.26
Ca0 10.76
ano 263
Ko0 0.16
T:O? 1.16
Py0g 0.09
MnD 0.15
Lol —
Hy 0" -
HZO_ —
€Oy —
Cr 311.00
Ni 144.00
Sr 136.00
Zr 84.00
Top naxt
flow

erv 4.LIS
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2 fg 5 E 2z FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
g 2& £ 8 .E; T
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il
1 [ ’- gt Depth: 581.4 10 581.8 m
. Visual Description
. 0-0.5 crv: glassy margin.
f ¢ 5-35 cm: basalt, aphyric, fine-grained, yellow gray.
[] . Shipboard Data
Bulk Analysis: Sem 32em
pBA . Si0, 4997 5003
e Y AlyOg 1501 1510
oo ' Fe,0g 1.23 121
: FeO 8.09 8.00
. i MgO 8.10 8.62
B Ca0 12.50 12.39
- Nag0 2.99 3.02
Kq0 0.31 0,29
o TiOg 1.29 1.26
Py0g 0.10 0.10
50—
MnO' 0.15 0.16
2 Lol —_— —_
H,0" - -
v
_ Hay0 — -
€0, - -_—
= Cr 31000  304.00
Ni 96.00  118.00
— Sr 173.00 93.00
zZr 91,00 89.00
100—
150 — —‘

£vr 4LIS
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