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Shipboard Scientific Party1

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

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 /?/KKaiyo Maru.
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Figure 2. Glomar Challenger seismic-reflection profile approaching Site 443. See Figure 3 for location.

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 la (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 theFigure 3. Site location map.
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TABLE 1
Site 443 Coring Summary

Cores

443-1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
5 8
59
60

61
62
63
64

Date
(Dec,1977

and
Jan., 1978)

28
29
29
29
29

29
29
29
29
29

29
29
29
29
29

29
29
29
29
30

30
30
30
30
30

30
30
30
30
30

30
30
30
30
30

30
30
31
31
31

31
31
31
31
31

31
31
31
31
31

31
1
1
1
1

1
1
2
2
2

2
3
3
3

Time

2258
0016
0132
0247
0358

0559
0717
0835
0948
1112

1230
1351
1517
1637
1745

1908
2031
2148
2311
0045

0157
0322
0443
060 2
0725

0835
0952
1112
1228
1347

1515
1634
1757
190 7
2026

2145
2302
0030
0155
0320

0437
0548
0715
0838
1001

1124
1248
1410
1653
2042

2212
0218
0810
1427
1653

1935
2230
0436
0857
1317

1912
0016
0449
1010

Depth From
Drill Floor

(m)
Top Bottom

4386.0-4393.0
4393.0-4402.5
4402.5-4412.0
4412.0-4421.5
4421.5-4431.0

4431.0-4440.5
4440.5-4450.0
4450.0-4459.5
4459.5-4469.0
4469.0-4478.5

4478.5-4488.0
4488.0-4497.5
4497.5-4507.0
4507.0-4516.5
4516.5^526.0

4526.0-4535.5
4535.5-4545.0
4545.0-4554.5
4554.5-4564.0
4564.0-4573.5

4573.5-4583.0
4583.0-4592.5
4592.5-4602.0
4602.0-4611.5
4611.5-4620.0

4620.0-4629.5
4629.5-4639.0
4639.0-4648.5
4648.5-4658.0
4658.0-4667.5

4667.5-4677.0
4677.0-4686.5
4686.5-4696.0
4696.0-4705.5
4705.5-4716.0

4716.0-4725.5
4725.5-4735.0
4735.0-4744.5
4744.5-4754.0
4754.0-4763.5

4763.5-4773.0
4773.0-4782.5
4782.5-4792.0
4792.0-4801.5
4801.5-4811.0

4811.0-4820.5
4820.5-4830.0
4830.0-4839.5
4839.5-4849.0
4849.0-4858.5

4858.5-4863.5
4863.5-4868.0
4868.0-4877.5
4877.5-4887.0
4887.0-4890.5

4890.5-4896.5
4896.5-4906.0
4906.0-4915.5
4915.5-4925.0
4925.0-4934.5

4934.5-4944.0
4944.0-4953.5
4953.5-4963.0
4963.0-4967.5

Depth Below
Sea Floor
(m)

Top Bottom

0.0- 7.0
7.0- 16.5

16.5- 26.0
26.0- 35.5
35.5- 45.0

45.0- 54.5
54.5- 64.0
64.0- 73.5
73.5- 83.0
83.0- 92.5

92.5-102.0
102.0-111.5
111.5-121.0
121.0-130.5
130.5-140.0

140.0-149.5
149.5-159.0
159.0-168.5
168.5-178.0
178.0-187.5

187.5-197.0
197.0-206.5
206.5-216.0
216.0-225.5
225.5-235.0

235.0-244.5
224.5-254.0
254.0-263.5
263.5-273.0
273.0-282.5

282.5-292.0
292.0-301.5
301.5-311.0
311.0-320.5
320.5-330.0

330.0-339.5
339.5-349.0
349.0-358.5
358.5-368.0
368.0-377.5

377.5-387.0
387.0-396.5
396.5-406.0
406.0-415.5
415.5-425.0

425.0-434.5
434.5-444.0
444.0-453.5
453.5-463.0
463.0-472.5

472.5-477.5
477.5-482.0
482.0-491.5
491.5-501.0
501.0-504.5

504.5-510.5
510.5-520.0
520.0-529.5
529.5-539.0
539.0-548.5

548.5-558.0
558.0-567.5
567.5-577.5
577.5-581.5

Total

Length
Cored
(m)

7.0
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5

5.0
4.5
9.5
9.5
3.5

6.0
9.5
9.5
9.5
9.5

9.5
9.5
9.5
4.5

581.5

Recovery
(m)

6.86
5.99
9.27
4.88
5.28

7.79
9.20
6.18
8.72
9.34

8.43
2.34
0.55
8.72
9.48

2.60
5.48
4.43
3.10
2.77

2.33
3.06
6.31
8.34
3.93

3.22
5.43
2.30
6.75
3.00

6.91
1.66
3.64
6.77
3.38

7.10
1.60
1.75
2.5 2
3.15

0.99
2.05
3.38
0.20
2.87

2.65
0.91
1.65
5.30
4.92

0.17
4.52
4.19
10.28
2.82

4.49
2.60
5.77
6.5 6
8.61

5.28
4.60

10.30
4.38

304.05

Recovery
(%)

98
63
98
51
56

82
97
65
92
98

89
25
6
92
99+

27
58
47
33
29

25
32
66
88
41

34
57
24
71
32

73
17

71
36

75
17
18
27
33

10
22
36
2
30

28
10
17
5 6
52

3
100
44
108
81

75
27
61
69
91

5 6
48
108
97

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

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 Ha (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
lib (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 II
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 III (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
IVb 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

Interval

443-1-1
to
5,CC

6
to
13

14
to
19

20
to
22

23
to
28

29
to
34-2

34-3
to
38

39
to
49-3

Unit
Designation

la

Ib

Ha

lib

III

IVa

IVb

V

Depth and
Thickness

(m)

0.0-44.8
(44.8)

44.8-121
(76.2)

121-178
(57.0)

178-206.5
(28.5)

206.5-263.5
(57.0)

263.5-314.0
(50.5)

314.0-358.5
(44.5)

358.5-457.0
(98.5)

Main Color

Dark greenish gray
(5GY4/1)

Gray (5Y5/1) to
greenish gray
(5GY5/1)

Dark grayish brown
(2.5Y4/2) to grayish
brown (2.5Y5/2)

Olive gray
(5Y5/2-5Y4/2)

Dark greenish
(5GY4/1.5GY5/1)
with numerous
changes

Main Lithology

Mud

Nannofossil (cal-
careous mud) to
clayey nanno-
fossil ooze
Ashy clay, mud

Clay, mud

Clayey nannofos-
sil ooze to mud

Mudstone

Nannofossil chalk
to mudstone

Claystone, mud-
stone, nannofos-
sil chalk, ash
(mixed or
changing)

Main Components

Clay minerals

Clay minerals and
calcareous nanno-
fossils or unspeci-
fied carbonates
Clay minerals and
volcanic glass

Clay minerals
(nannofossils in-
creasing in
Core 22)
Clay minerals and
calcareous
nannofossils
Clay minerals

Calcareous nanno-
fossils, clay
minerals
Variable: clay
minerals, calcare-
ous nannofossils,
unspecified car-
bonates, volcanic
glass

Structure

Homogeneous; ash
layers

Homogeneous

Homogeneous;
rare ash layers

Homogeneous

Homogeneous

Slight to moderate
bioturbation; ash
layers
Moderate to
strong
bioturbation
Slight to strong
bioturbation,
laminae, graded-
beds; ash layers
increasing south-
ward; numerous
variations

Age

Pleistocene

Pleistocene

Pliocene

Pliocene to
Miocene

Late
Miocene

Late to
middle
Miocene
Middle
Miocene

Middle to
early
Miocene

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 Ca+ + and Mg+ + .

pH
pH averages 7.78, lower than the/?H 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 mirror plane ex-
isting at approximately the unit Il-unit III boundary,
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SITE 443
UTHOLOGY, MAGNETICS, SONIC VELOCITY

Age
Graphic
Lithology

Mud
with
ash layers

Nannofossil mud
Calcareous mud

Clayey Nannofossil
ooze

Ashy clay
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Clayey Nannofossil
ooze to mud

Sonic Velocity
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Paleomagnetism
Mean NRM Inclination
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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.

Salinity and Chlorinity
Salinity averages 35%O, 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 surf ace-sea-water standards. The general trend,
with exceptions, is a decrease in alkalinity with increas-
ing depth.

Ca+ + and Mg+ +

Ca+ + averages 14.7 mmol/1, higher than the stan-
dard values. Mg+ + averages 44.12 mmol/1, 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 3
Color and Smear-Slide Summary, Hole 443

Core
No.

2 ° c
9 8 1

— CO _

O Q C>

Silt Clay

100
0 ioq

Calcareous
Fossils

10 30-60
10-30 >60

Siliceous
Fossils

<5
5-10

Volcanic
Glass

10-30 >60

Ash
layers

Bioturbation

*± <U C

co S CΛ

Lithologic
Unit
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4
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TABLE 4
Summary of Shipboard Geochemical Data for Hole 443

Sample
(interval in cm)

_
443-2-4, 0-6

6-2,150-170
14-5, 140-150
18-2, 144-150
22-3, 0-5
27-3, 140-150
29-3, 140-150
34-1, 140-150
40-1, 140-150
45-1, 140-150
49-3,14-18

Sample
Number

IAPSOa
SSWb

8
9

10
11
12
13
14
15
16
17
18

Sub-Bottom
Depth

(m)

_
_

11.50-11.56
48.00-48.20

128.40-128.50
161.94-162.00
200.00-200.05
248.90-249.00
267.90-268.00
312.40-312.50
369.40-369.50
416.90-417.00
456.64-456.68

pH

7.92
8.27
7.84
7.85
8.38
8.21
6.78
6.88
7.56
7.89
8.30
8.12
7.80

Alkalinity
(meq/kg)

2.59
2.52
9.08
9.08
7.07
3.49
1.74
3.47
4.13
1.64
3.96
4.08
3.61

Salinity
(°/oo)

35.2
34.9
35.5
35.5
35.2
34.9
34.6
34.9
35.2
34.9
35.5
35.5
33.3

Ca++

(mmol/1)

10.55
10.42
10.04
9.99

13.45
13.24
14.86
16.40
16.57
15.40
17.26
17.77
16.74

Mg++

(mmol/1)

53.99
53.77
50.19
48.88
44.12
42.91
42.48
43.59
43.30
43.00
41.85
42.81
42.19

cr
(°/oo)

19.375
19.341
19.307
19.477
19.443
19.104
19.511
19.477
19.409
19.172

_c
19.579
18.255

Standard sea water.
Surface sea water.

'Not enough water for chlorinity.

Section Sub-bottom
Depth Interval (m)

Salinity
%

ci-
‰)

Alkalinity
(meq/kg)

Ca++
(mmol/l)

Mg++
(mmol/l)

34 36 18 20 10 10 15 20 25 35 40 45 50 55

Standard Sea Water
Surface Sea Water

100

Q

E 2 0 0

300

400

600

443-2-4

443-6-2

443-14-51

443-18-2

443-22-3

443-27-3
443-29-3

443-34-1

443-40-1

443-45-1

443-49-3

11.50-11.56

48.00-48.20

128.40-128.50

161.94-162.00

200.00-200.05

248.90-249.00
267.90-268.00

312.40-312.50 -

369.40-369.50

416.90-417.00

456.64-456.68

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.

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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TABLE 5
Biostratigraphic Zones, Site 443

Age

C

st
oc

c

o_

c

8

c

i

la
te

ea
rl

y
la

te

,

m
id

dl
e

ea
rl

y

Depth (m)
and core
No.

- 5 0

- 1 0 0

- 1 5 0

-200

- 2 5 0

-300

-350

- 4 0 0

- 4 5 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

4 8

4 9

50

Nannofossil
Zones and
Subzones

£ huxleyi

P. lacunosa

C. doronicoides

?

D. tamalis

" \ _ ° asymmetricus

7

A. tricorniculatus

A. primus

D. berggrenii

?

D. neohamatus

D. hamatus

J C. coalitus \-

D. kugleri

C. miopelagicus

?

S. heteromorphus

?

S. heteromorphus

H. ampliaperta

Foraminifer
Zones

N.23

N.22

N.21

N.11 (?)

Radiolarian
Zones

K. haysi

S. peregrina

S. peregrina

D. alata

D. alata
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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 situ 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-

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-
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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 lib.
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 puellà). 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

Lithologic
Unit

la
Ib
Ha
lib
III
IVa
IVb
V

Sub-Bottom
Depth

(m)

0.0- 44.8
44.8-121.0

121.0-178.0
178.0-206.5
206.5-263.5
263.5-314.0
314.0-358.0
358.0-457.0

Interval
Thickness

(m)

44.8
76.2
57.0
28.5
57.0
50.5
44.0
99.0

Sediment
Accumulation
Rate (m/m.y.)

74.7
76.2
21.9
19.0
17.3
20.2
16.9
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 (5OO.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.

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 (An65 or more), 1 to 5 mm in
diameter and 1 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 (An65_9Q), 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 An<^
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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Core
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Sub-basement Stratigraphy AFD Magnetic Inclination

-90= +90°
PYROXENE MICROPHYRIC BASALT:
1—2 % pyroxene microphenocrysts in glassy
margin of pillow fragment.

" I

2A 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. #

_ B PLAGIOCLASE-OLIVINE BASALT:
5-8% plagioclase phenocrysts, 2-6 mm; 3-7% olivine
phenocrysts, 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.

C 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.

D PLAGIOCLASE BASALT:
3—6% plagioclase phenocrysts; no vesicles; similar to over-
lying basalt.

E 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.

F PLAGIOCLASE BASALT: Similar to above.
3A APHYRIC PILLOW BASALT:

2—3% olivine microphenocrysts, 0.2—1.0 mm; 1—2%
plagioclase microphenocrysts; 12—30% vesicles, 0.1 —
4.0 mm: limestone fragments.

B 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.

C APHYRIC PILLOW BASALT:
- 5 % olivine microphenocrysts pseudomorphically
replaced by calcite, clays, and other alteration products;
5—15% vesicles; fine-grained, intersertal texture.

D APHYRIC BASALT AND DIABASE:
- 5 % olivine microphenocrysts replaced by alteration
products at top of section; possibly 25% olivine,
largely replaced by alteration products in medium-

r—^grained diabase lower down; 10—15% amygdules.,

* E <F APHYRIC BASALT: Plagioclase phenocrysts < 1%; 15% vesicles
-and amygdules; fine grained.-

Gand H APHYRIC BASALT: Similar to above.

I APHYRIC BASALT: 15% vesicles and amygdules
(vesicles occur where basalt is weathered).

4A 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.

5A APHYRIC BASALT:
No vesicles; fine grained; < 1% plagioclase phenocrysts.

B APHYRIC BASALT: < 1% plagioclase phenocrysts;
0—2% vesicles; fine grained.

C PLAGIOCLASE SPARSELY PHYRIC BASALT:
0—5% plagioclase phenocrysts; 0—5% vesicles; fine-
grained intersertal texture common; amygdaloidal,
with calcite and smectite vesicle fillings; no groundmass
olivine reported.

D 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.

E APHYRIC BASALT:
< 1% plagioclase phenocrysts; < 1—7% calcite-
and smectite-filled amygdules; vesicles empty
near heavily weathered areas and carbonate-
filled veins; fine to medium grained.

5A OLIVINE-PLAGIOCLASE BASALT:
5—10% olivine phenocrysts largely replaced by
talc, serpentine, and iddingsite; - 2 % plagioclase
phenocrysts, intersertal texture.

APHYRIC PILLOW BASALT: < 1% plagioclase phenocrysts

about 12 cm 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 (~ An65)
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; ~Fo86_90) 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

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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-5 cm-

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 (~ An7j) 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 5,
110-150 cm). The unit terminates below with another
lightly altered chill zone and glassy margin (Core 61,
Section 2, 135-140 cm).

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 An64; 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 lj).

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.

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 × 3 mm to 2 × 4 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 × 2 mm
to 2×4 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 An65; Michel-Levy
method). Plagioclase phenocrysts occur in aggregates 1
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 × 3 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 °/o) 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 (~An67), 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.
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Sub-unit 5E is a massive, aphyric, fine- to medium-
grained, gray basalt with occasional (< 1 %) plagioclase
phenocrysts (2 mm × 1 mm to 3 mm × 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 (An67) 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 cm, 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 (An^.ço). 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).

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

TABLE 7
Paleomagnetism Measurements of Sedimentary Cores from Site 443a

Sample
(interval in cm)

443-1-1, 125-127
1-4, 108-110
2-1, 71-73
2-3, 45-47
3-1, 16-18

3-2, 77-79
3-5, 84-86
4-1, 111-113
4-2,109-111
4-3, 39-41

4-3, 45-47
5-1,61-63
5-2, 36-38
5-3,99-101
5-4, 31-33

6-2, 44-46
6-3, 44-46
6-4, 44-46
6-5, 44-46
8-4, 106-108

8-5,58-60
9-5, 26-28
10-1, 69-71C
10-1, 138-140°
10-2, 39-4 ic

10-2, 138-140°
10-3, 43-45C
10-4, 51-53C

10-4, 135-137C
10-5, 48-50°

10-5, 132-135C
10-6, 108-110
11-2, 108-llθb
11-3, 108-110
11-4, 108-110

11-5,108-110
11-6, 70-72
14-4, 120-122
14-5, 120-122
14-6, 106-108

15-4, 48-50
15-5,63-65
15-6,63-65
15-7, 28-30
17-4, 11-13

18-1,98-100
18-2,98-100
18-3,98-100
21-2, 13-15
23-1, 110-112

23-2, 95-97
23-3, 40-42
23-4, 50-52
24-1, 70-72
24-3, 90-92

24-4,95-97
24-5,71-73
24-6, 74-76
25-2, 72-74
25-2, 123-125

25-3, 86-88
26-1, 82-84
26-2, 142-144
27-1, 80-82
27-2, 22-24

27-3, 11-13
27-4,55-57
28-1, 108-110
28-2, 16-18
29-1, 87-89

29-2,61-63
29-3, 85-87
29-4,56-58
29-5,46-48
30-2, 132-134

Sub-
bottom
Depth

(m)

1.25
5.59
7.71

10.46
16.67

18.78
23.35
27.12
28.60
29.40

29.46
36.12
37.37
39.50
40.32

47.95
48.45
49.95
51.45
69.57

70.59
79.77
83.70
84.39
84.90

85.89
86.44
88.02
88.86
89.49

90.33
91.59
95.09
96.59
98.09

99.59
100.71
126.70
128.21
129.57

135.49
137.14
138.64
139.79
154.12

159.99
161.49
162.99
189.14
207.61

208.96
209.91
211.51
216.71
219.91

221.46
222.72
224.25
227.73
228.24

229.31
235.83
237.92
245.31
246.21

247.62
249.56
255.09
255.67
264.38

265.62
267.36
268.57
269.97
275.83

•^NRM
(10-5
gauss)

1.41
1.60

71.60
5.79
1.89

5.24
1.70
1.12
0.43
1.28

2.13
1.84
0.014 b

0.054b
0.26 b

0.19b
1.28
3.46
1.29
0.04b

0.06 b

0.0005 b

1.24
0.91
1.01

1.04
0.68
0.58

26.88
0.57

1.73
1.47
0.48
1.01
1.35

2.39
1.84
0.08 b

3.87
3.81

0.56 b

0 . 7 1 b

2.35
2.23
2.42

2.32
1.78
0.54
3.11
1.31

0.73
0.55
2.09
2.75
2.24

1.55
0.25
1.78

15.09
2.16

0.47
3.20
1.5 6
0.37
0.59

1.50
1.21
1.54
4.49
3.72

1.42
2.95
5.79
3.89
2.49

Suscepti-
bility
(10-5

gauss/oe)

0.53
0.66
0.93
0.63
0.72

0.73
0.55
0.73
0.83
0.72

0.96
0.74
0.69
0.61
0.86

0.80
0.96
0.86
0.67
0.75

0.60
0.53
0.81
0.74
0.74

0.30
0.13
0.19
0.26
0.19

0.25
0.19
0.19
0.29
0.21

0.21
0.26
0.33
0.36
0.46

0.24
0.29
0.27
0.30
0.33

0.24
0.39
0.57
0.39
0.31

0.48
0.40
0.39
0.43
0.37

0.38
0.72
0.41
2.40
0.46

1.18
0.48
0.74
0.36
0.35

0.46
0.38
0.40
0.22
0.24

0.24
0.22
0.37
0.39
0.30

InclinatK
NRM

17.6
-13.1
-15.6

83.6
47.4

17.6
-37.8
-73.5
-47.2

77.5

82.9
11.8
16.9

-60.6
4.0

-10.0
59.2

4.0
-31.2
-36.6

6.1
-58.5

30.1
-10.3

33.5

-77.5
12.4

-72.8
-13.1
-41.7

14.7
8.5

35.2
-23.2

15.2

48.7
58.7

7.6
32.5

0.4

56.2
35.0
61.8
3 2.1

-24.7

-60.6
-54.9
-31.4

38.7
54.3

8.9
58.0
42.5

-43.2
-70.2

68.7
-9.0
48.7

-56.9
-42.0

13.4
-36.0

41.7
-20.1
-33.3

55.6
-33.7
-41.6
-24.6
-39.0

-5.8
-55.2
-41.9
-42.4
-54.0

AFD ity

15.8 +
-14.1
-11.1

15.1 +
58.7 +

15.3 +
-35.5
-74.3
-39.8

78.3 +

84.4. +
16.8 +
83.5 +

-72.4
6.8 +

-19.4
62.8 +

4.3 +
-31.9
-38.8

14.1 +
-51.8

11.5 +
-16.0

36.7 +

-74.8
17.3 +

-55.3
-15.0
-36.8

5.8 +
13.9 +
35.1 +

-23.2
10.4 +

46.5 +
63.1 +
24.4 +
31.9 +

2.9 + / -

64.6 +
35.4 +
60.3 +
30.1 +

-24.1

-63.9
-59.1
-29.4

38.1 +
50.7 +

-4.1 + / -
57.2 +
46.8 +

-44.4
-65.0

70.8 +
16.8 - / +
40.0 +

-53.4
-42.2

35.7 +
-37.1

40.7 +
19.3 - / +

-17.1

65.8 +
-14.5
-28.3
-23.2
-33.7

1.2 - / +
-54.0
-39.8
-38.0
-58.2
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TABLE 7 - Continued

Sample
(interval in cm)

31-1, 119-121
31-2, 62-64
31-3,44-46
31-4, 44_46
31-5, 30-32

32-1, 129-131
33-1, 38-40
33-2, 38-40
33-3, 38-40
34-2, 11-13

34-3, 11-13
34-4, 11-13
34-5, 11-13
35-1,56-58
35-3, 07-09

36-1,36-38
36-2, 103-105
36-3, 89-91
36-4, 114-116
36-5, 87-89

39-1, 76-78
39-1, 129-131
39-2, 50-52
40-1,56-58
40-2, 10-12

42-1,66-68
42-2, 13-15
43-1, 38-40
43-2, 78-80
45-1, 79-81

45-2, 67-69
46-1,44-46
46-2, 44-46
47-1,36-38
48-1, 129-131

49-2, 25-27
49-2, 114-116

Sub-
bottom
Depth

(m)

283.70
284.63
285.95
287.45
288.81

293.30
301.89
303.39
304.89
312.62

314.12
315.62
317.12
321.07
323.59

330.37
332.54
333.90
335.65
336.88

359.27
359.80
360.49
368.57
369.61

387.67
388.64
396.89
398.79
416.30

417.68
425.45
426.95
434.87
445.30

455.25
456.15

•'NRM
(10-5
gauss)

1.61
7.03
4.30
3.00
1.11

4.93
9.62
3.67
6.33
3.00

1.60
2.67
5.37
2.90
1.74

3.19
3.59
5.26
3.92
0.44

1.48
3.84
4.97
4.07
3.28

5.34
5.20
4.01
6.62
5.25

8.19
2.58
4.83
2.80
3.09

1.86
1.01

Suscepti-
bility
(lO~5

gauss/oe)

0.39
0.89
0 56
0.68
0.54

1.14
1.25
0.42
0.85
0.53

0.75
0.56
0.94
0.71
0.63

0.59
0.79
0.65
0.68
0.51

0.77
0.5 2
0.54
0.84
0.68

0.35
0.36
0.38
0.67
0.60

0.75
0.66
0.77
0.57
0.43

0.46
0.46

Inclinati<
NRM

14.8
20.6
44.7
5 8.6
11.4

23.5
38.1
40.6

-41.3
40.7

-56.5
7.3

52.2
-37.8

49.7

4.1
-51.3
-37.3
-36.5
-15.6

-58.8
-48.6
-43.3
46.1
21.2

-33.1
23.3
26.5
34.4

-32.2

-34.7
12.2
12.3
63.4
47.1

-56.1
-8.1

AFD ity

30.3 +
26.1 H

43.9
69.6 H

29.0 H

29.0 H
42.8 H

42.0 H

-

-37.6
41.0 +

-28.6
8.3 +

49.1 +
-42.7

51.7 +

8.0 +
-54.0
-34.6
-33.5

32.4 -/+

-66.0
-50.9
-42.2

51.2 +
24.6 +

-32.9
21.2 +
27.5 +
37.5 +

-34.4

-36.3
21.2 +
17.0 +
60.6 +
47.1 +

-62.9
20.5 -/+

a AFD 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 (―).
bWeak.
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

AF. NRM of samples with low MDF is unstable and
changes direction by more than 5 degrees through AF
demagnetization up to MDF. 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 Paleomagnetism 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 × lO-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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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 Ila and in unit lib. 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

Sample
(interval in cm)

443-49-3, 101-103
49-3,137-139
49-4, 4 0 - ^
49-4, 102-104
50-1,85-87

50-2, 30-32
50-4, 02-04
51-1,09-11
52-1,33-35
52-2, 120-122

52-4, 21-23
53-1,07-09
53-2, 12-14
53-3, 86-88
54-1,54-56

54-2, 54-56
54-2,138-140
54-3, 125-127
54-4, 146-148
54-5,146-148

54-6,14-16
54-7,76-78
54-7, 138-140
55-1,99-101
55-2, 60-62

56-1, 117-119
56-2, 100-102
56-3, 120-122
57-1,06-08
57-1,134-136

57-2, 125-127
58-1,61-63
58-2,67-69
58-3, 34-36
58-3, 121-123

58-4, 06-08
58-4,34-36
58-5,69-71
59-1,12-14
59-2,15-17

59-2, 106-108
59-3,12-14
59-4,142-144
60-1,15-17
60-1,111-113

60-2, 110-112
60-3, 74-76
60-4, 04-06
60-4, 125-127
61-1, 89-91

61-2, 103-105
61-4, 106-108
62-1,90-92
62-2, 29-31
62-4, 62-64

63-1,10-12
63-2,71-73
63-4, 99-101
63-5, 128-130
63-5, 137-139

63-8, 84-86
64-2, 16-18
64-3, 20-22

Sub-
bottom
Depth
fm)

457.52
457.88
458.41
459.03
463.86

464.81
467.53
472.60
482.34
484.71

486.72
491.58
493.13
495.37
501.55

503.05
503.89
505.26
506.95
508.47

508.65
510.77
511.39
511.50
512.61

521.16
522.51
524.21
529.57
530.85

532.26
539.62
541.19
542.35
543.22

543.57
543.85
544.20
548.63
550.16

551.07
551.63
554.43
558.16
559.12

560.61
561.75
562.55
563.76
568.40

570.04
573.07
577.91
578.80
582.13

586.61
588.72
592.00
593.79
593.89

596.85
597.67
599.21

Flow
Unit

A
A
A
A
A

A
A
B
B
B

B
B
B
B
B

B
B
B
B
B

B
B
C
C
C

C
C
C
C
C

C
C

c
c
c
c
c
D
D

D
D
D
D
D

D
D
D
D
D

D
D
D
D
D

D
D
D
D
D

D
D
D

•^NRM
(10~5

gauss)

674.7
1034.6
704.2
476.7
528.5

585.8
555.8
256.3
182.3
449.2

557.7
603.7
342.4
584.1
411.9

733.4
398.1
179.7
316.6
273.8

1328.3
611.7
731.7
208.2
174.9

709.6
110.1
53.3
16.5
65.8

209.2
306.2
254.4
232.7
440.4

282.6
273,0
41.2
72.0
75.2

80.2
44.2
37.9
75.1
95.6

97.8
82.5
72.2
31.9
78.8

113.9
136.3
82.8
35.6
50.2

27.5
50.8

127.4
27.6
78.5

79.1
74.0
79.1

Inclina-
tion

NRM

-29.1
-29.6
-31.8
-25.8
-28.7

-31.3
-32.7
42.2
40.5
31.6

32.8
31.6
42.8
39.0
41.8

38.9
26.2
38.5
45.7
43.5

41.9
37.4
63.5
71.5
72.7

60.0
60.2
58.1
51.8
65.9

53.1
65.5
72.2
77.2
69.6

69.4
71.0

-51.9
53.8
35.4

-47.0
-6.5
38.7
62.0
43.9

36.7
50.7
31.4
68.3
49.5

57.2
48.6
50.9
43.9
46.2

43.5
47.6
68.2
40.0
43.7

24.0
7.9

27.2

Inclina-
tion

AFD

-28.2
-32.5
-31.7
-29.6

-

-29.9
-33.6

_
41.2
46.6

39.5
39.6
42.5
40.5
39.3

41.8
42.3
_

43.5
40.3

46.1
41.5
62.8
72.4
74.5

59.9
58.2
63.9
53.2
-

54.0
64.6
72.8
76.1
73.6
_

71.9
-50.2
46.1
52.9

-51.1
-53.6
52.5
49.5
51.0

47.3
51.5
45.9
58.7
54.2

56.4
49.8
50.7
50.5
42.3

36.4
47.1
54.7
47.4
52.3

53.9
49.3
50.8

MDF
(oe)

110
110

80
70
-

75
75
_

390
85

105
80

190
100
490

90
75
_

100
400

80
80

470
300
310

210
310
420
280

-

180
120
140

95
80

_
150

>600
140
60

190
120
110
110
100

70
40
60
90
60

115
180
195
170
320

240
390
105
310
170

50
-
-

^in
(10-5

gauss/oe)

11.00
7.61
8.60
8.96
6.56

6.34
7.91
0.70
0.85
7.89

3.95
5.74
1.10
3.51
0.57

6.52
8.96
1.07
8.68
0.88

4.21
6.64
1.20
2.31
1.21

1.61
1.29
1.17
1.20
0.94

1.15
3.86
5.54
5.10
9.47

6.75
9.16
0.42
1.52
2.83

3.18
3.75
2.86
7.54
7.35

7.66
7.15
8.28
8.65
6.50

1.79
1.62
2.61
1.47
0.66

1.06
1.70
5.71
0.93
7.59
8.97
6.66
7.76

Q'n

141.6
313.8
189.0
122.8
185.9

213.2
162.2
845.0
495.0
131.4

325.8
242.7
718.4
384.0

1667.7

259.6
102.5
386.9

84.2
718.0

728.1
212.6

1407.2
208.0
333.6

1017.2
197.0
105.1
31.7

161.5

419.9
183.1
106.0
105.3
107.3

96.6
68.8

226.4
109.3
61.3

58.2
27.2
30.6
23.0
30.0

29.5
26.6
20.1

8.51
30.0

146.8
194.2

88.5
55.9

175.6

58.9
69.0
56.9
68.5
23.9

20.4
25.6
23.5

Remarks

150 oe
150 oe
100 oe
100 oe

100 oe
100 oe

400 oe
100 oe

150 oe
100 oe
200 oe
150 oe
500 oe

100 oe
100 oe

150 oe
450 oe

100 oe
100 oe
500 oe
350 oe
350 oe

250 oe
350 oe
450 oe
300 oe

200 oe
150 oe
150 oe
100 oe
100 oe

200 oe
500 oe
150 oe
100 oe

200 oe
150 oe
150 oe
150 oe
150 oe

100 oe
50 oe

100 oe
100 oe
100 oe

150 oe
200 oe
200 oe
200 oe
350 oe
250 oe
400 oe
150 oe
350 oe
200 oe
100 oe
100 oe
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; Xm is the initial susceptibility of a specimen; Q'n 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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i.oe

100 200 300
Peak alternating field (oe)
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Figure 12. Stability ofNRM with respect to AFdemag-
netization. The horizontal axis represents peak alter-
nating magnetic field decreasing to zero at a constant
rate. JNRM

 and ^AFD are intensities ofNRM 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

Core

443-49

443-50

443-51

443-52

443-53

443-54

443-55

443-56

443-57

443-58

443-59

443-60

443-61

443-62

443-63

443-64

0
Inclination (degrees)

40 60
MDF (oe)

0 500

Normal
• AFD
• NRM

O D
DD

O
α

D

i

i

i

•

Reversed

a AFD
O NRM

•

O

1

•

8

D Rolle

\
•

•
•

•

•

•
•

•

•

d pillow?

X
X

X ×

X

××

X ×

× X
x *

X XX X

x x

X * )

X

X

xx

X
X

X y X

X X

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

Cores

Number of
Sample sa

Mean

Standard
Deviation
Dispersion

A

49-50

7(1)

30.6

2.0

3.5

B

51-54

15(2)

41.7

2.3

5.1

C

55-58

15(2)

66.2

7.5

52.5

D

59-63

26

50.2

4.5

19.6

Number 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

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 KP 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 Vp 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.
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TABLE 10
Summary of Physical Properties of Sediments, Hole 443

Sample
(interval in cm)

443-1-4, 76-80
1-4,111-114
2-1,80-83
2-3, 50-53
2-4, 0-1

3-1, 20-23
3-2, 20-23
3-2, 69-72
3-3,103-106
3-4, 131-134
3-5, 40-54
3-6, 62-65
4-1, 81-83
4-2, 100-110
4-3,61-64
5-1,22-32
5-2, 13-16
5-3, 110-113
5-4, 45-48
6-2, 75-78
6-2, 150-170
6-3, 75-78
6-4, 75-85
6-5,75-78
7-7, 3-7

8-4, 57-67
9-4, 40-50
9-5,18-28
10-4, 35-38
10-6, 27-37

11-4,93-96
11-6,50-60
14-4, 90-93
14-5, 79-93
14-5, 140-141

15-6,63-73
17-4,56-66
18-2,74-88
18-2,144-145
18-3,70-73

22-3, 0-1
23-2, 60-70
23-3, 60-63
23-4, 60-70
23-5, 11-14

24-1, 127-130
24-3, 127-130
24-4,41-51
24-5, 79-82
24-6, 130-133
25-2, 60-71
25-3, 60-63
26-1, 105-108
26-2,124-135
27-1,35-38

27-2, 44-47
27-3, 78-91
27-3, 140-150
28-2, 42-52
29-3, 140-150

Lithology

mud

»
»
"

»
»
"
"

»

"
"
"

i

" j

nannofossil mud
mud

nannofossil mud

"
"
"

»

"
"

"

mud
"

»

"

"

»

clayey nannofossil ooze
"

"

"

"
"

Sonic
Velocity
(km/s)

_
-

1.934
—
-
_
_
_
-
-

1.518
_
_

1.505
-

1.506
—
_
_
-

_
1.539

-
-

1.509
1.503
1.585

-
1.507

_

1.515
—

1.522
-

1.520
1.523
1.546

_
-

_

1.522
_

1.563
-

_
_

1.525
—
-

1.512
_
_

1.589
-
_

1.520
_

1.551
-

Thermal
Conductivity

(mcal/cm-s-°C)

_
_
_
-
_
_
—
—
-

2.494
_
_

2.425
-

2.608
_
—
_
-
_
_

2.036
_
-

2.564
2.514
2.578

_
2.583

_

2.433
_

2.061
-

2.306
2.364
2.250

_
-

_

2.761
_

2.081
-

_
_

2.342
_
-

1.414
_
_

1.600
-

2.514
_

2.250
-

Shear
Strength

(X 10~5 dynes/cm2)

0.29
0.48
0.67
0.38

-

0.29
0.48
0.86
0.29
0.29

0.29
0.19
0.29
0.86
0.29
0.20
0.29
0.20
0.19
1.05

_

0.50
2.49
1.24
0.50

0.57
—

0.19
0.77
0.86

1.72
1.34
0.67
2.20

-

2.11
3.32
4.60

_
1.33

_

2.30
2.30
6.32
6.89

0.86
0.96
0.86
2.30
3.26
4.02
6.70
3.26
7.47
0.86

6.13
2.49

_
3.64

-

Wet-Bulk
Density
(g/cm3)

1.42
-

1.38
—

1.46
_

1.53
—
-
-

-
—
—

1.45
-

—
-

1.46
—
-

1.42
—

1.49
-

1.49
1.52

—
1.47

-
1.52

_

1.48
-

1.44
1.49
1.44
1.49
1.52
1.53

-

1.47
1.59

—
1.59
-

_
—

1.46
—
-

1.51
—
-

1.58
-
_

1.45
1.58
1.57
1.52

Porosity
(%)

76.54
-

80.50
—

72.25
_

73.06
-
-
-

—

-
72.72

-

-
-

77.21
—
-

75.93
—

69.87
-

69.29
74.54

-
76.09

-
72.56

_

71.84
-

69.11
73.78
73.08
75.60
69.91
71.39

-

73.96
71.47

-
70.02

-

-
68.88

-
-

72.93
-
-

71.06
-
_

67.16
72.84
70.98
76.25

Water
Content

(%)

55.12
-

59.59
-

50.66
_

48.86
-
-
-

—
-
—

51.52
-

-
-

54.32
-
-

54.87
-

47.89
-

47.67
50.23

-
53.12

-
49.02

_

49.61
-

49.09
50.81
52.04
50.81
47.03
47.78

-

51.62
46.18

-
45.12

-

—
-

48.29
—
-

49.55
-

46.08
-
_

47.46
47.12
46.36
51.45
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TABLE 10 - Continued

Sample
(interval in cm)

443-29-5,38-53
30-2, 109-123
31-4,89-103
32-1, 138-148
33-1,75-78

443-33-2, 76-86
33-3, 19-22
33-3, 26-33
34-4, 74-77
34-4, 134-144

35-2, 64-74
35-3, 16-19
36-5,51-61
39-1,90-100
40-1, 140-150

40-2, 100-113
42-1,48-51
42-1,99-102
42-1, 100-101
43-2,48-58

45-1, 140-150
45-2, 73-80
46-2,38-51
47-2, 10-20
48-1,114-117
49-2, 68-69
49-3, 14-16

Lithology

clayey nannofossil ooze
mudstone

claystone
mudstone
claystone

Sonic
Velocity
(km/s)

1.540
1.565
1.536
1.544

-

1.581
_
—
—

1.569

1.585
-

1.564
1.605

-

1.642
1.623

_
_

1.593
_

1.757
1.667
1.599
1.565

_

-

Thermal
Conductivity

(mcal/cm-s-°C)

2.428
2.378
2.281
2.114

-

2.392
—
_
-

2.400

2.267
—

2.386
2.250

-

2.281
_
_
_

2.358
_
_

2.494
2.233

-

-

Shear
Strength

(× 10~5 dynes/cm2)

2.97
6.03
3.16
2.68
9.38

_

3.45
9.38

-
-

—

2.87
-

2.20
-

—
-

4.40

-

-
-
-
-
-

-

Wet-Bulk
Density
(g/cm3)

1.51
1.53
1.52
1.45

-

1.37
-

1.55
1.54
1.51

1.46
-

1.51
1.43
1.52

1.48
-
_

1.43
1.51

1.56
1.47
1.46

-
-

1.75
1.74

Porosity
(%)

74.72
68.65
72.11
71.45

-

63.20
-

66.10
74.38
75.51

74.53
-

75.45
77.29
79.41
74.02

-
-

75.51
65.47

78.91
73.53
73.40

-
-

65.19
73.53

Water
Content

(%)

50.77
46.00
48.75
50.51

-

47.30
-

43.71
49.44
51.29

50.93
-

51.18
55.41
53.46

51.16
-
—

53.93
44.30

50.50
50.00
50.44

—
-

37.17
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

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/cm3, 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 × 10-5

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

Sample
(interval in cm)

443-49-3, 121-131
49-3, 137-143
49-4, 79-89
50-1, 117-122
50-2, 0-10

50-4, 127-137
52-1,66-76
52-1,85-87
52-2, 119-129
52-3, 85-87

52-3, 107-110
53-1, 115-125
53-2,48-58
53-3, 83-93
54-1, 90-92

54-1, 120-130
54-2, 132-142
54-3,0-13
54-3, 124-134
54-4, 15-25

54-4, 70-80
54-4, 140-150
54-5,2-12
54-5, 45-55
54-5, 145-155

54-6, 28-38
54-7, 60-70
54-7, 67-69
55-1,77-80
56-1,61-71

56-1,105-115
56-2, 49-59
56-2,94-104
56-3, 97-107
56-3, 115-125

56-4, 0-10
57-1,0-10
57-1,70-72
57-1, 125-135
58-1,82-92

58-3,120-130
58-3,137-143
58-3,114-124
59-2, 14-24
59-3,98-100

59-3,136-146
59-4,138-148
60-1,0-10
60-2,8-18
60-2, 134-144

60-3,99-109
60-5,113-118
61-2,0-10
61-4, 77-81
62-1, 15-25

62-2, 43-49
63-3, 103-105
63-3, 105-115
64-1,24-29
64-2, 130-140

Piece
No.

8a
8b
7

l la
la

6
5
6f
4h
6a

6b
9b
Id
5c
6a

7
lg
la

lg
la

Id
lg
la
lc

10

lb
Id
Id
9c
8a

8f
5a
8

l i b
12b

1
la
5
9d
7e

4a
4b
4 c
lb
8a

8 c
6b
la
la
lj

Id

lg
la
Id
lb

2a
5a
5b
2 b
3b

Sonic
Velocity
(km/s)

_

5.800
_

5.906
-

_

_
5.065

_
-

5.364
5.300

_
_

5.868

_

_
5.826

_
-

_

_
_
_
-

_

5.913
_

4.002
-

_

3.941
_
_
-

_

_
4.450

_
-

_

3.816
_
_

5.222

_

_
-

4.823
-

_

5.636
-

5.749
-

4.872
5.029

_
5.185

-

Thermal
Conductivity

(mcal/cm-s-°C)

4.175
_

4.458
_

4.350

4.353
4.417

_
4.419

-

_

4.100
4.164
4.100

-

4.139
4.522
4.272
4.192
4.175

3.556
4.556
4.611
4.547
4.092

4.139
4.533

_
_

3.256

3.333
3.347
3.269
3.514
3.644

3.484
3.628

_
3.583
3.573

3.625
_

3.772
4.303

-

4.078
4.130
4.458
4.372
4.267

4.386
_

4.342
_

3.792

_

_
3.964

_
4.078

Wet-Bulk
Density
(g/cπ\3)

_

3.10
_

2.95
-

_

_
2.95

_
2.84

_

2.95
_
_

2.88

_

_
2.93

_
-

_

_
_
_
-

_

2.97
2.93
2.51

-

_

2.46
_
_
-

_

_
2.59

_
-

_

2.60
_
_

2.84

_

_
-

2.75
-

_

2.89
-

2.90
-

2.69
_

2.75
2.83

-

Grain
Density
(g/cm3)

_

3.11
_

2.97
-

_

_
3.02

_
2.96

_

3.01
_
_

3.00

_

_
3.05

_
-

_

_
_
_
-

_

3.14
3.00
2.95

-

_

3.00
_
_
-

_

_
3.01

_
-

_

2.99
_
-

3.00

_

_
-

2.98
-

_

2.94
-

2.97
-

2.95
_

2.85
3.03

-

Porosity

(%)

_

0.31
_

0.74
-

_

_
3.72

_
5.81

_

3.07
_
_

6.05

_

_
5.72

_
-

_

_
_
_
-

_

7.98
3.53

22.63
-

_

27.07
_
_
-

_

_
20.61

_
-

_

19.59
_
-

8.24

_
-

11.22
-

_

2.37
-

3.78
-

13.19
_

5.41
. 9.82

-

TABLE 12
Wet-Bulk Density and Porosity from 2-Minute GRAPE

Counts for Igneous Rocks, Hole 443

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
2 to 10 × 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.

Sample
(interval in cm)

443-49-3, 101-103*
49-3, 134-136
49-3,145-147
49.4, 40-42a

49-4, 74-76

49-4, 102-104a

50-1, 85-87a

50-1,118-120
50-2, 3 0-3 2a
50-2,127-129

50-4, 2-4a

50-4, 66-68
51-1,9-11*
52-1,33-35*
52-1, 125-127

52-2, 119-121
52-2, 120-122a
52-4, 21-23a

53-1, 7-9a

53-1,115-117

53-2, 12-14a
53-2, 48-50
53-3, 83-85
54-1,54-56*
54-1, 119-121

54-2, 54-5 6a

54-2, 132-134
54-2, 138-140a

54-3, 0-2
54-3, 124-126

54-3, 125-127a

54-4, 15-17
54.4, 70-72
54-4, 140-142
54-4, 146-I48a

54-5, 8-10
54.5, 45_47
54-5, 145-147
54-5, 146-148a

54-6, 14-16a

54-6, 28-30
54-7, 19-21
54-7, 60-62
54-7, 76-78a

54-7, 137-139

54-7, 138-140a

55-1, 78-80
55-1,99-101*
55-1, 145-147
55-2, 60-62a

56-1,71-73
56-1,71-73
56-1,117-119*
56-2,49-51
56-2, 94-96

56-2, 100-10 2a
56-3, 97-99
56-3, 115-117
56-3, 120-122a
56-4, 0-2
56-4, 17-19
57-1, 134-136

Piece
No.

4c
8b
9
5a
6

8
9

l l a
lb
6

la
5
2
5b
61

4h
4h
1
1
9b

lb
Id
5c
4b
7

lb
lg
lg
la
lg

lg
lg
Id
lg
lg

la
lc

10
10

la

lb
la
Id
le
6

6
9c

10a
14
5

7b
8
8
5a
8

8
l i b
12b
12b

1
2
9d

Wet-Bulk
Density
(g/cm3)

2.82
2.82
2.79
2.91
2.81

2.84
2.86
2.80
2.88
2.82

2.89
2.82
2.87
2.82
2.71

2.76
2.89
2.87
2.91
2.74

2.87
2.81
2.81
2.95
2.82

2.91
2.84
2.91
2.90
2.80
2.93
2.81
2.83
2.92
2.87

2.86
2.80
2.77
2.81
2.87

2.86
2.83
2.87
2.94
2.47

2.41
2.45
2.59
2.48
2.61

2.47
2.48
2.53
2.43
2.47

2.32
2.48
2.51
2.58
2.54
2.44
2.61

Porosity
(%)

10.58
10.72
12.05
6.02

11.29

9.69
8.53

11.32
7.65

10.66
6.91

10.77
8.27

10.44
16.06

13.36
6.91
7.85
6.02

14.76

8.25
10.88
10.94
2.05

10.39

6.02
9.55
6.41
6.59

11.56
4.84

10.86
9.96
5.54
7.89

8.63
11.11
13.41
11.21
8.14

8.31
10.09
7.94
4.53

27.77

31.11
27.54
20.27
26.09
19.10

26.09
25.95
23.58
28.56
26.45

34.19
25.81
24.41
21.04
23.00
27.83
19.13
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TABLE 12 - Continued

Sample
(interval in cm)

443-57-2, 125-127
58-1, 61-63a

58-1, 82-84

58-2, 67-69a

58-3, 120-122
58-3, 121-123*
58-4, 69-7ia
58-4,114-116
59-1, 12-14a

59-1,71-73
59-2, 14-16
59-2, 106-108a

59-2, 116-118
59-3, 12-14
59-3,136-138
59-4, 5-7
59-4, 138-140
59-4, 142-144a

60-1, 16-18a

60-1, l l l -113 a

60-1, 111-113
60-2, 8-10
60-2, 110-112a

60-2,134-136
60-3, 74-76
60-3,99-101
60-4, 125-127a

60-4,125-127
61-1, 89-91a

61-l,103-105a

61-4, 106-108a

62-l,90-92a

62-2, 29-31a

62-4, 62-64a

Piece
No.

14
7c
7e

6
4a
4a
6
4c

2
l i e

la
8g
9

lb
8c
la
6b
6b

la
4e
4e
la
lj

lj
lc
Id
3h
3h

lb
2b
Id
3c
lb
3c

Wet-Bulk
Density
(g/cm3)

2.59
2.55
2.51

2.46
2.47
2.57
2.89
2.55

2.79
2.76
2.78
2.89
2.78
2.82
2.66
2.58
2.57
2.67

2.59
2.79
2.66
2.59
2.86

2.60
2.87
2.65
2.86
2.71

2.86
2.87
2.79
2.74
2.80
2.77

Porosity
(%)

20.13
22.52
24.58

26.88
26.34
21.25
5.27

22.37

8.26
10.27
9.29
3.80
9.55

7.43
15.55
19.43
20.01
15.08

19.18
9.07

15.56
19.35
5.22

18.54
4.50

15.89
5.04

13.14
5.07
4.73
8.56

11.33
8.50
9.65

Lithologic Sonic Velocity
Unit (km/sl

1.5 2.0 1.3

Wet-Bulk Density
(g/cm3)

1.5 1.7

Thermal
Conductivity

(mcal/cm- C•s)
1.0 3.0

r

counts 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-

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-

450

Sonic Velocity
(km/s)

5.0 6.0 2.3

Wet-Bulk
Density
(g/cm3)

2.6 2.9

500

550

600

Sed.

• Lab data
+ GRAPE data

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.
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Averages of Physical Properties of Site 443 Basalts

Within Various Depth Intervals

Physical Property
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(km/s)
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(mcal/cm-°C-s)

Porosity (%)

457.00-501

2.95

5.60

3.031

4.28

4.18

Sub-Bottom Depth
(m)

.78 501.78-525.00

2.54

4.05

2.988

3.47

22.48

>525

2.81

5.22

2.960

4.16

7.72

Porosity (%)

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 (ρg).
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depth of CCD in Pacific Ocean (after van Andel et
ai, 1975, p. 47, fig. 29). B. Relative depth of deposi-
tion at Site 443 compared to CCD curve for Pacific
Ocean.

140



SITE 443 HOLE

FOSSIL
CHARACTER

CORED INTERVAL:

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Mud
Dark greenish gray (5GY 4/11 mud wit
gray (N4 to N7, 5Y 4/1) mud. No sedir
Ash layers at 1-68.4-70, 5-20. Pumicec
(up to 4 c
CC.

thH lei of the-

Clay Mineralogy (%)
1-17: chlorite 10, illite 30, mixed layei
smectite 45, kaolinite 5, and feldspar "

Smears:
Dominant Lithology (Average)
Sand < 1% Quartz, Feldspar
Silt >30% Heavy minerals
Clay Cla

Fish rei

Minor Lithology (Average)
Sand 60% Quartz,
Silt 10% Clay m
Clay 30% Volcan

GRAIN SIZE:
2-8(0.1,34.6,65.31
4-76 (0.2, 42.3, 67.51

CARBON-CARBONATE:
2-11 (0.9,0.5,3)
4-81 (0.4,0.3,1)

SITE 443 HOLE CORE 2 CORED INTERVAL:

FOSSIL
CHARACTER

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

jenish gray (5GY 4/1) soupy to fir
sedir

eof:
t 1-60-70,1-100, 3-30-50,

tely 10 cm thick (3-130)

- hard clay "nodules"
3-90.

- ash layers, approxim
or very thin (3-63).

Clay Mineralogy (%)
2-97,4-77 (average): chlorite 20, illite 45,
TR, vermiculite 5, smectite 25, kaolinite 5,
quartz, feldspars, amphiboles.

t Lithology (Average)
1% Quartz, Fe

Minor Lithology
Sand 60%

Radiola
Sporaie

Clay mine
Opaques

GRAIN SIZE:
2-85 (0.4,40.0,59.6)
4-67 (0.5,40.6, 58.9)

CARBON-CARBONATE:
2-93 (0.9, 0.4, 5)
4-64 (1.0,0.4,51

CARBONATE BOMB:
1-127 (2.5)



SITE 443 HOLE CORED INTERVAL:

FOSSIL

CHARACTER

O ,_

oc _

I Z

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Mud
Dark greenish gray (5GY 4/1) to dark gray (5Y 4/1, N4)

mud; with rare hard clay "nodules" (1-60, 4-30-70) and

ash patches (1-60). Presence of either carbonates, siliceoui
I

Clay Mineralogy (%)

2-72,4-92: chlorite 15-20, illite 30-45, mi)

TR•IO, vermiculite 5, smectite 20, kaolinit

of quartz, feldspars, amphiboles.

Smears:

Minor Lithology (Ashy Mud) 4-130
Sand 30% Quartz, Feldspar

Silt 20% Clay minerals

Clay 50% Volcanic glass

Opaques

Carbonate unspecified

Siliceous fossils

GRAIN SIZE:
2-68 (0.5,44.0, 65.5)

4-10(0.6,62.4,37.0)

CAR BON-CAR BON ATE:

2-16(0.3,0.2,1)

4-16(0.7,0.3,3)

SITE 443 HOLE CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Mud to Ashy Mud
Mainly dark grayish green (5GY 4/11 wi

color changes (5BG 4/1, N5). Mud to as

intensely deformed with firmer "crumbl

and numerous clay "nodulθs". Local pre

i ;

Clay Mineralogy (%)

2100: chlorite 15, illite 30, mixed layers 5,

vermiculite TR, smectite 45, kaolinlte 5. trad

quartz and feldspar.

Smear
Dominant Lithology 2-5
Sand
Silt

Clay

Minor
Sand

Silt

Clay

< 1%
>45%
>50%

Quartz,

Heavy n

Clay mil

Opaquei
Volcanic

Carbona
Siliceoui

Lithology 2-15
5%

25%

70%

Quartz,

Clay mi!

Opaque;

Carbona

Feldspar

linerals

πerals

: glass

ite unspecified

s fossils

Feldspar

lerals

te unspecified

Opaques

Volcanic gla

Sponge spicu
(65% in CO 50%

GRAIN SIZE:

2-39(0.3,45.4.54.3)

4-3(0.4.45.5,54.1)

CARBON-CARBONATE:
2-12(1.2,0.3,8)
4-8(0.8,0.4,3)



SITE 443 HOLE CORED INTERVAL: 35.545.0 m

FOSSIL
CHARACTER

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Mud
Dark greenish gray (5GY 4 /1 , locally 5G 4 /1 , 5BG 4 /1 ,
N4): with numerous clay "nodules", intensely deformed
mud. Local occurrence of carbonate mud or volcanic ash.

Clay Mineralogy (%)
2-57, 4-12: chlorite 10, illite 30-45, mixed layers 10,
vermiculite TR-10, smectite 20-45, kaolinite 5, presence
of quartz and feldspar.

Smears:
Dominant Lithology 2-65
Sand < 1% Quartz. Feldspar 2%
Silt >40% Clay minerals 89%
Clay >50% Opaques 1%

Carbo ite unspecified 3%
lifers, NannofossilsTR

Minor Lithology (Nai

Carbonate unspecified

Silic

Minor Lithology (Volcanic Ash)
Sand 55% Quartz, Feldspar
Silt 10% Clay minerals
Clay 35% Volcanic glass

Siliceous fossils

GRAIN SIZE:
2-20(0.6,43.1,58.4)
4-20 (0.3,42.2, 57.4)

CARBON-CARBONATE:
2-69 (0.9, 0.4, 5)
4-27 (0.5, 0.3, 2)

SITE 443 HOLE CORED INTERVAL:

FOSSIL
CHARACTER

GRAPHIC
LITHOLOGY ?S

LITHOLOGIC DESCRIPTION

Mudar
Dark gi
soft to
carbon

idNai
reenis
f irmi
ates, \

mo Mud
h gray (5GY 4/1) intensely defor
nud with nannofossils and unspe
with frequent clay "nodules" (5B

to 5B 4/1). No sedimentary structures.

Clay M
2-50: c
35, kac

Smears
2-75
Sand

ineralogy (%)
hlorit
.Unite

< V*

e 15, illite 35, mixed layers 15, si
TR, quartz very rare.

i Quartz. Feldspar

med.
cified
G4/1

mecti

5',

Carbonate unspecified

GRAIN SIZE:
2-22 (0.3, 46.0, 53.8)
4-26(1.4,48.5,50.1)

CARBON CARBONATE:
2-63(1.1,0.2,7)
4-36(0.3,0.2,11



SITE 443 HOLE CORED INTERVAL: SITE 443 HOLE

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Dark greenish gray (5GY 4/1), locally dark gray
(5Y 4/1) or greenish gray (5GY 5/1) mud rich in

Clay Mineralogy (%)
6-120: chlorite 10, i l l i t e 4
smectite 45, kaolinite 5, v

Srne<
Dorn
Sand
Silt
Clay

irs:
inaπt Lithology 2-45

1%
45%
54%

Quartz
C l a y m
Opaqui

, Feldspa
inerals
es

Carbonate unspecified

Minor Lithology (Mud) CC
Sand 7% Quartz, Feldspar

Heavy n
Clay mi

GRAIN SIZE:
6-98(1.1,45.1,53.8)

CARBON-CARBONATE:
6-82(1.9,0.2,15)

CORE 8 CORED INTERVAL:

FOSSIL

CHARACTER

~ ~.'~.~-..— . . ] ° 1 = >

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Carbonate Mud
Dark greenish gray (5GY 4/1) to dark gray (N4)
drill ing breccias or soupy mud, except in Sections

structures. Thin ash layers or streaks (i.e. 4-135, 5-30).

Clay Milleralogy (*
4-120: chlorite 15,
smectite

Smears:
Dominai
Sand
Silt
Clay

45, kaolin

>)
ilhto 40.
iteTR.

nt Lithology 4-75
1%

39%
60%

Quartz,
Heavy r
Clay m
Opaque

mixe

Feld
πiner
ineral

Nannofo:
Sponge si

Minor Lithology (Ashy Sandy Mud) 5-30

Claym
Opaqu

GRAIN SIZE:
4-66(0.1,39.3,60.6)

40%
2%

40%



SITE 443 HOLE CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY

3C

3 C

" 3 C

LITHOLOGIC DESCRIPTION

Carbonate Mud

Dark greenish gray (5GY 4/1). soupy to firm,
intensely to moderately disturbed with greenish
gray (5G Y 5/1) scattered hard clay chunks.
Note: 1 piece of "schist" at 1-45,

possible burrows from 1-45 to 1-60,
streaks of volcanic mud at 4-20, and
pyrltized echiπoid at 3-100 (spicule).

Clay Mineralogy (%)
1-84: chlorite 10. illite 35, mixed layers TR,
smectite 50, kaolmite 5, very rare feldspar.

Carbonate unspecified

GRAIN SIZE:
1-74(0.2,33.2,66.6)
4-74 (0.3, 32.9, 66.8)
6-74(0.8,43.3,55.9)

CARBON-CARBONATE:
1-77(1.3,0.4,7)
4-77(1.1,0.4,6)
6-77(0.5,0.2,2)

SITE 443 HOLE CORE 10 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Carbonate tc
Dark gr
deformi
with nu
clay "n<

Clay Mi

eenis
!d,w
mere
sdulf

neral
2-135,4-60:
smectit,

Smears:
Domina
Sand
Silt
Clay

!15,

> Nannofossil Mud
h gray (5GY 4/1
'ithout sediment
>us greenish gray
is" and local voli

ogyl%)
chlorite 20, illit
kaoliniteTR.ve

mt Lithology 2-30
TR Quartz,
40% Clay mi
60°/b Volcani

Opaque
Carbon;

) intensely t<
ary structure
(5GY5/1)f

:anic glass (i.

e 55, mixed I
iry rare feldsi

Feldspar
nerals
c glass (Palag
s
ate unsnecifie

3 sligh
s. Seal
irm to
e. 2 9 !

ayers
aar.

.)

id

tly
:tered
hard

i).

10,

4%
61%

5%
TR
10%

r Lithology (Carbonate Mud with Vitric Ash) 2-98

GRAIN SIZE:
2-125(0.7,45.7,53.6)
4-57(1.4,44.0,54.6)
6-57(0.1,42.0,57.9)

CARBON-CARBONATE:
2-146 (0.2, 0.2, 0)
4-69 (0.6, 0.2, 3)
6-59(0.3,0.2,1)



SITE 443 HOLE CORE 11 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Carbonate Mud to Ashy Mud

Dark greenish gray (5GY 4/1) silty clay, with carbonate.

Hard clay chunks (5GY 5/1) throughout the core.

Common ash layers and patches (i.e. 2-65-71; 3-130-150,

5-50-105).

r Lithology (Ashy Mud) 2-78

GRAIN SIZE:

2-118(0.6,41.0,58.4)

4-118 (0.5,50.3,49.2)

6-60(0.1,44.2,55.7)

CARBON-CARBONATE:

2-122(1.1,0.3,7)

4-122(0.5,0.3,2)

6-64 (0.4, 0.3, 1)

SITE 443 HOLE CORE 12 CORED INTERVAL:

FOSSIL

CHARACTER

α

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

I (5Y4/1-5GY4/1). Dri

Radiola

0TR
5••

5•'

O•

TR•

10%

10%

1%
2%

SITE 443
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13 CORED INTERVAL:

GRAPHIC

LITHOLOGY

IL
L
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G

>
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U
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A

N
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E

3 d

8

D
IM

E
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R
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R
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O
OUJ

oi

111.5-121.0 m

LITHOLOGIC DESCRIPTION

Mud
Dark greenish gray (5G 4/1) firm mud as drilling

Smears:
Average
Quartz, Feldspar 2- 3%
Heawy minerals TR
Clay minerals 81-91%
Volcanic glass 2- 3%
Zeolites 0- 5%
Opaques 0-TR
Carbonate unspecified 4- 5%
Nannofossils 1- 3%
Sponge spicules 0-TR



SITE 443 HOLE CORE 14 CORED INTERVAL:

FOSSIL
CHARACTER

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Mud with Volcanic Glass and or Carbonates
Gray (5Y 5/1) with spots of dark gray (2.5Y N3)
brücciated or deformed mud containing ash ylass
and locally noticeable amounts of unspecified
carbonates (3-15).
Note: Bottom of Section β (99-102) grayish green

(5G 4/2) to reddish (10R 3/1) thin laminations.

Clay Mineralogy (%)
5-50:
kaolin

Smeai

Domii
Sand
Silt

Clay

Minor
Sand

Silt
Clay

chlorite 20, ill

iteTR, very ra

s:

ite 50, r>

irequar

lant Lithology 1 75
2%

>40%
>50%

Quartz
Heavy

Clay m

Volcan

Opaque
Carbon

Nanno!

Lithology 4-112
1%

12%
87%

Quartz
Heavy

Clay m

Volcan
Opaque

Carbon

nixed layers 15

tz and feldspar.

, Feldspar

minerals (augite

inerals

ic glass

;s
ate unspecified

fossils

, Feldspar

minerals
inerals

ic glass
is

ate unspecified

GRAIN SIZE:
4-80(0.4,48.0, 51.6)

CARBON-CARBONATE:

4-83 (0.2,0.2,0)

SITE 443 HOLE CORE 15 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Ashy Mud

Gray (5Y 5/1) to greenish gr«

Clay Mineralogy (%)

4-50: chlorite 10, illit

35, kaolinite 65. very

GRA

2 24

4-24

7-18

CAR

2-28
4 2 8

7-22

Carbonate
Naπnofossi

N SIZE:

0.2, 35.8, 64.0)

0.1,34.5,65.4)
1.9,47.4,50.8)

JON-CARBONATE:
0.4,0.2, 1)

0.9, 0.3, 5)

0.2. 0.2, 0)



SITE 443 HOLE CORE 16 CORED INTERVAL: SITE 443 HOLE CORE 18 CORED INTERVAL:
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C
T
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R
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0.5-

1.0-

;

GRAPHIC

LITHOLOGY
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D
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A
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O
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O
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O
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D
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E
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L
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G
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S
A

M
P

L
E LITHOLOGIC DESCRIPTION

Ashy Mud
Greenish gray (BGY 5/11 to gray (5Y 5/1) firm
brecciated mud. Intense deformation. No sedi•

Note: Core Catcher 3.0 x 0.5 cm pyritic tube
filled with clay.

Smears:
1-104
Quartz, Feldspar 3%
Heavy minerals TR
Clay minerals 81%
Volcanic glass 10%
Opaques TR
Carbonate unspecified 3%
Nannofossils 1%
Sponge spicules 2%

SITE 443 HOLE CORE 17 CORED INTERVAL:

FOSSIL
CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Ashy Mud
Greenish gray (5GY 5/1) to gray (5Y 5/1) firm ashy
mud, with dark gray patches in Section 4 (19-25 cm,
34-35 cm). Local occurrence of ashy calcareous mud.

Clay Mineraology (%)
4-48: chlorite 5, illite 45, mixed layers 15, vermiculite
5, smectite 25, kaolinite 5, very rare quartz and feldsp

Smears:
Dominant Lithology 3-142
Sand < 1% Quartz, Feldsi

45%
50%

Heavy r
Clay mi
Volcani
Palagon
Opaque
Carbon;

nineπ
ineral:

c glas
ite

s

ate ur

ils

s

i specified

75%

Minor Lithology 4 2 0
Sand 5% Volcanic glass

Silt 35% Carbonate unspecified

Clay 60% Nannofossils
Clay minerals
Quartz, Feldspar

GRAIN SIZE:

4-33 (0.7, 45.6, 53.7)

CARBON-CARBONATE:

4-38 (0.5, 0.2, 3)

FOSSIL

CHARACTER

1.0

GRAPHIC
IITHOLOGY LITHOLOGIC DESCRIPTION

Ashy Mud

Chiefly greenish gray (5GY 5/1), locally gray (5GY 5/2,
5Y 5/1), moderately ashy mud with thin ashy mud
with thin layer of clay or clayey volcanic sand.

Clay Min
2-70: chl

vermicul

eralogy (»/
orite 5, ill

ite 10. smi

b>
ite 40, m

Ectite 20.

ix<

k;
;d layer

iolinite

S20,

5 vt

Minor Lithology (Clay) 1-92
Sand 1% Clay minerals

Silt 6% Volcanic glass
Clay 93% Carbonate uns

Quartz, Feldsp

Minoi
Sand

Silt

Clay

' Lithology (Clayey Vole
50%

25%

25%

GRAIN SIZE:

Clay mini

Volcanic

Feldspar,

246 (0.9, 50.0, 49.0)

anicSand) 1-105
;rals

glass

Heavy minerals

30%

68%

2%

CARBON-CARBONATE:

2-51 (0.3, 0.2, 0)
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168.5-178.0 m

LITHOLOGIC DESCRIPTION

Ashy Mud

Drilling breccias of dark greenish gray (5GY 4/1)

Smears:

Average

Quartz, Feldspar 2-15%

Heavy minerals TR- 1%

Clay minerals 27-82%

Opaques 1- 3%

Volcanic glass 7-15%

Siliceous fossils TR



SITE 443 H O I E CORE 20 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Gray 1

brecci
soupy

5Y5/1)todarkgre :enish gray (5GY 4/1
ated or strongly deformed mud. Firm in

matrix. Local clay

Catcher.

Smear

Domii

Quart,

Heavy
Clay n

Oµaqt

Vulcai
Zeolit

Carbo

Minor
Quart.

Clay π

Opaqi
Volcar

Carboi

Nairn
-

lant Lithology CC
i. Feldspar

minerals

">inerals

les

lie glass

H
nate unspecified

Lithology CC
•, Feldspar

minerals
les

lie glass

Tate unspecified

'fossils
IUS fossils

occurrence in Core

10%

1%

-

1%
5%

TR

TR

3%
93%

2%
2%

TR

TR
TR

SITE 443 HOLE CORE 21 CORED INTERVAL:

SITE 443 HOLE CORE 22 CORED INTERVAL:
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LITHOLOGIC DESCRIPTION

Mud

Gray (5Y 5/1), hard stiff, brecciated mud. No

Clay Mineralogy (%)
1-31: chlorite 5, Hike 20, mixed layers 20,

quartz and feldspar.

Smears:

140

Sand < 1% Quartz, Feldspar 6%

Silte >25% Clay minerals 92%

Clay <75% Volcanic glass 1%

Zeolite, Carbonate

unspecified. Sponge

spicules 1%

GRAIN SIZE:
1-31 (0.2,26.4,73.5)

CARBON-CARBONATE:

1-33(0.3,0.2,1)

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY

rt--"--_-----_-f•=

LITHOLOGIC DESCRIPTION

Dark greenish gray (5GY 4/1) brecciated mud,

rich in nannofossils. Locally (2-120-150 approx

matelyt, gray (5Y 5/1) ashy nannofossil mud to

Dominant Lithology 2-101

Dominant Lithology {Nannofossil Mud) 2145
Sand > 5% Quartz, Feldspar

Clay >40% Volcanic glass, Opaq
Carbonate unspecifii
Nannofossils

Minor Lithology (Volcanic Sand) 2-140
Sand 60%

Silt 30%
Clay 10%

GRAIN SIZE:

2-125(3.2.52.0,44

Quartz, Feldspar

Clay minerals

Volcanic glass

8)

CARBONCARBONATE:

2-132(0.8,0.1,6)



SITE 443 HOLE CORE 23 CORED INTERVAL:

FOSSIL

CHARACTER

I z

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Mud with Ash
Yellowish brown (10YR 5/4) soft to stiff, slightly
deformed, homogeneous silty clay (mud).

ash beds = Section 3-78-85, 3-95; Section 4-40 anc
below and Section 5-18.

Clay Mineralogy (%)
1-62: chlorite 10, illite 40, mixed layers 15,

Sand 1
Lithology 1-140

Quartz
Opaque
Volc
Zeolites TR
Carbonate unspecified 2%
Sponge spicules 2%
Clay minerals 79%

Minor Lithology (Nanno Clay) 1-80
SanH 9% Quart*Sand
Silt
Clay

Carbonate unspecified n

Minor Lithology (Vole
Sand 60%
Silt 10%
Clay 30%

Qu
c Sand) 3-80
tz. Feldspar

Volca

GRAIN SIZE:
2-25 (0.7, 33.4, 65.9)
4-32(9.1,43.1,47.8)

CARBON-CARBONATE:
2-15(0.3,0.1, 1)
4-15(0.2,0.1, 1)

SITE 443 HOLE CORE 24 CORED INTERVAL: 216.0-225.51

FOSSIL
CHARACTER

GRAPHIC
LITHOIOGY

LITHOLOGIC DESCRIPTION

Clay to Clayey Nannofossil Ooze, Mud

mainly dark grayish brown to grayish brown (2.5Y 4/2-
2.5Y 5/2). Mud or clay with more or less nannofossils.
Presence of pumice lapilli in Section 1-110-150 cm.
Black powdery streaks of Mn in Section 4, Section 5-40-90
and Section 6-25-110.

1-25 (Nannofo
Sand < 2%
Silt 30%

Carbonate unspecified

1-75 (Mud)
Sand < 2%
Silt 30%
Clay >60%

Quart!
Clay rr
Opaqu

5-85 (Nannofossil Clay)

6-20 (Clayey Nannofossil Ooze)
Sand 0% Quartz, Felds
Silt 5% Clay minerals
Clay 95% Opaques

Volcanic glasi

GRAIN SIZE:
3-36 (2.0, 40.6, 57.4)
4-127(0.5,29.9,69.6)
6-83 (0.5, 32.7, 66.8)

CARBON-CARBONATE:
3-22(0.7,0.1,5)
4-110(0.2,0.1, 1)
6-109 (2.0,0.1, 15)



SITE 443 HOLE CORE 25 CORED INTERVAL: 225.5-235.0 r

FOSSIL

CHARACTER

2:
I Z

GRAPHIC
LITHOLOGY ?£

LITHOLOGIC DESCRIPTION

Clayey Nannofossil Ooze to Mud

Dark grayish brown (2.5Y 4/2) to grayish brown

(2.5Y 5/2) stiff to firm, often mottled mud or

in Section 2-75 and Section 340.

Clay mineralogy

249: chlorite 10, illite 40, mixed layers 15, vermiculi

5, smectite 25, kaolinite 5, very rare quartz and feldsr.

Smears:

1-15 (Mud)

Sand < 1%

Silt >35%

Cla• >60%

Quartz, Feldspar

Heavy minerals

Clay minerals

Opaques

Carbonate unspec

2-20 (Clayey Nannofossil Ooze)

Heavy π

Clay mi

G R A I N SIZE:

2-60 (0.7, 38.7, 60.6)

CARBON-CARBONATE:

2-41 (1.0,0.1,7)

SITE 443 HOLE CORE 26 CORED INTERVAL: 235.0-244.5 m

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Mud (Silty Clay) with Radiolarians
Firm to hard dark grayish brown (2.5Y 4/2,

sometimes 2.5Y 3/2) homogeneous silty clay

radiolarians. Scattered dark patches of Mn

throughout.

Clay Mineralogy (%)
2-105: chlorite 5, illite 30, mixed layers 10,
vermiculite TR, smectite 45, kaolinite 10

Clay mi

Opaque•

Sponge

Silt >30%
Clay >60%

GRAIN SIZE:

148(0.1,30.1,6

CARBON-CARBi

1-70(0.5,0.1,3)

Clay mineral
Opaques
Zeolites

Carbonate ui

Diatoms

Radiolarians

Sponge spicu

19.7)

3NATE:



SITE 443 HOLE CORE 27 CORED INTERVAL: 244.5-254.0 m SITE 443 HOLE CORE 29 CORED INTERVAL:

FOSSIL

CHARACTER

o _
αc _

I Z

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

on 1-0-32 c

yish brown (2.5Y 5/2), very

8 f i l l C

Clay Mineralogy {%)

2-36: chlorite 10, illite 35, mixed layers 15,

vermiculite 5, smectite 30, kaoliπite 5, quart;

Smears:

Carbonate uns

Radiolarians

Sponge spicule

Carbonate unsi

Radiolarains

Carbonate I

Radiolarian

Sponge spic

GRAIN SIZE:
2-90(0.6,31.7,67.6)

CARBON-CARBONATE:
2-66(0.3.0.1,1)
4-39(0.2,0.1, 1)

SITE 443 HOLE CORE 28 CORED INTERVAL:

FOSSIL

CHARACTER

-
R

O
C

N
I
T GRAPHIC

LITHOLOGY

3s
LITHOLOGIC DESCRIPTION

Grayish brown (1.5Y 5/2) very firm, homogeneous,

slightly deformed mud. Dark powdery spots throughout

(Mπ). Section 1-0-40 cm: hole fill contamination.

Clay Mineralogy 1%
2-38: chlorite 5, ill

vermiculite 5, smec
quartz and feldspar

Smears:
1-75
Sand < 1%

Silt >30%

Clay >65%

GRAIN SIZE:

1-120(0.2,33.1,61

.)
ite 30, m

itite 40, k

Quartz

Mica
Claym
Volcan

Carbon

Nan

RadioU
Sponge

6.7)

ixed layers 10,
;aolinite 10, very

, Feldspar

inerals
ic glass

ates unspecified,

nofossils

irians
spicules

CARBON-CARBONATE:

1-124(0.1,0.1,0)

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Olive gray (5Y 5/2) hard, slightly deformed, h
slightly burrow
by blackish Mr

contamination

Clay Miπeralog

30, kaolinite 5

Smears:
1-75 (Mudston
Sand < 1%

Silt >35%

Clay >60%

Minor Litholoc

Sand TR

Silt 23%

•ed mudstone, finely scattered i
patches. Section 1-1-30 cm: h

Locally-siliceous fossils beai

y (%)

very rare quartz.

9)
Quartz, Feldspar

Heavy minerals

Clay minerals

Volcanic glass

Opaques

Zeolites

Carbonate unspecified.

Nannofossils

Diatoms

Radiolarians
Sponge spicules

y (Siliceous Mudstone) 5-20
Quartz, Feldspar

Clay minerals

omogeneoi
:hroughout
Die fill

ing muristc

2%
TR

79%

1%
1%
2%

9%
1%

3%
2%

3%
77%

GRAIN SIZE:
2-94(1.2,34.8,64.1)

4-94 (0.3, 35.5, 64.2)

CARBON-CARBONA~i E:
2-99(0.4,0.1,2)
4-99(0.2,0.1, 11

CARBONATE BOMB:

2-55 (2.5)



SITE 443 HOLE CORE 30 CORED INTERVAL: 273.0-282.5 r

FOSSIL

CHARACTER

O _
DC _

i z

GRAPHIC

LITHOLOGY

y ^

N
T

U
R

E

LITHOLOGIC DESCRIPTION

Ashy Calc s Mudstone

01 iv 4/2)

hard, undeformed mudstone, slightly burrowed glass-
rich calcareous silty clay- Mn oxides blackish spots.
Section 2-10-30 cm, decreasing downwards. Section
1-0-150 cm: hole f i l l contamination.

Clay Mil
2-104: c

Smears:

Domiπa

Sand •

neralogy (%)
ihlorite 10, illite 30,

nt Lithology 2-100

: 2% Quartz,

Silt >40% Clay m

Clay :>50% Volcan

Carbon

Nan

Diatom

Radioli

Sponge

Minor Lithology (Calcareou:

Sand

Silte

Clay

GRAIN

10% Quartz,

19% Claym

71% Volcam

Carbon

mixed layers 20,!

, Feldspar

inerals

icgalss
ate unspecified,

nofossils
*

irians

spicules

> Mud) 2-20

Feldspar

inerals

ic glass

ate unspecified

Nannofossils

Diatom

Radiol<
Sponge

SIZE:
2-86(1.1,43.2,55.7)

s

irians

spicules

;mecti

5%

63%
12%

14%

1%

5%

TR

2%

71%

2%

10%

10%

3%

2%

TR

CARBON-CARBONATE:

2-91 (0.2,0.1,1)

CARBONATE BOMB:

2-75 (2.5)

SITE 443 HOLE CORE 31 CORED INTERVAL: 282.5-292.0 m

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Siliceous Mudstone

Grayish brown (2.5Y 6/2)

hard, frequently bur

Section 3-24-31.5 c

cm mixed with mud

red n

Clay Mineralogy (%)

2-92: chlorite 5, illite 26, mixed layei
50, kaolinite 5, very rare feldspar.

Dominant Lithology 1-75

GRAIN SIZE:

2-27(1.5,17.7,80.8)

4-27(4.3,43.9,51.9)

CARBON-CARBONATE:

2-32(0.2,0.2,0)

4-32 (0.2,0.1, 1)

CARBONATE BOMB:

2-77(1.5)
4-77 (2)
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292.0-301.5 m

LITHOLOGIC DESCRIPTION

Mudstoπe with Nannofossils
Olive gray (5Y 4/2) hard moderately burrowed

silty claystone or mudstone. Presence of black

(5Y 2/1) volcanic pumiceous silt in Section 1-70-73
cm and Section 1-101-108 cm, the latter showing

a graded bedding. Clayey nannofossil ooze in the
Core Catcher. Section 1-0-24 cm: hole fill contamination.

Clay Mineralogy (%)

1-90: chlorite 5, illite 20, mixed layers 20,

smectite 50, kaoliπite 5.

Smears:

Dominant Lithology 1-140
Sand < 1% Quartz, Feldspar 2%

Silt >35% Clay minerals 82%

Clay >65% Volcanic glass 5%

Nannofossils 10%

Radiolarians 1%

Sponge spicules TR

Minor Lithology {Ashy Silt) 1-105

Sand 5% Quartz, Feldspar 15%
Silt 95% f l ica 4%

Clay — Heavy minerals 1%

Volcanic glass 74%

Nannofossils 6%

Diatoms 1%

Radiolarians TR

Minor Lithology {Clayey Nannofossil Ooze) CC
Sand 3% Quartz, Feldspar 2%

Silt 7% Clay minerals 47%
Clay 90% Opaques TR

Nannofossils 40%
Radiolarians 2%

Heavy minerals 1%

Voclanic glass 2%

Carbonate unspecified 5%

Diatoms TR

Sponge spicules 1%

GRAIN SIZE:

1-51 (2.3,48.6,49.1)

CARBON-CARBONATE:

1-56(0.3,0.1,2)

CARBONATE BOMB:
1-96(2)

SITE 443 HOLE CORE 33 CORED INTERVAL: 301.5-311.0 m

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Mudstone
Olive gray (5Y 5/2) hard, undisturbed, slightly to

strongly burrowed, throughout. Scattered with
blackish powdery silt. Volcanic layers, mainly in

Section 1-102•112cm,Section 2-24-28 cm and

Section 2-95-104 cm. Section 1-0-15 cm: hole

Clay Mineralogy (%)

2-86: chlorite TR, illite 15, mixed layers 25, smect

S5, kaolinite 5.

Smears:
2-75
Sand < 4% Quartz, Feldspar 3'

Minor Lithology (Ashy Silt) 2.105

GRAIN SIZE:

2-64 (3.6, 49.9, 46.5)

CARBON-CARBONATE:

2-69(0.6,0.1,4)



SITE 443 HOLE CORE 34 CORED INTERVAL:

FOSSIL

CHARACTER

M
E

-R
O

U
N

IT
o2

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Mudstone, Ashy- to Nannofossil-Mudstoπe
Olive gray (5Y 4/2), hard, slightly disturbed or

undisturbed, slightly to strongly burrowed, with

local blackish volcanic patches. Presence of

Section 1-0-18: hole fill contamination. Burrows

zoophycos). Some volcanic beds exist (i.e. Section

1-135-145, Section 5-0-7). A natural microfault

color changes related to the burrowing (dark gray

5Y 4/1, especially).

day Mineralogy {%)

4-34: chlorite 5, illite 75, mixed layers 35 (types

kaolinite TR.

Smears:

1-75 (Ashy mudstone)
Sand > 4% Quartz, Feldspar 3%
Silt >50% Biotite 1%
Clay >40% Clay minerals 74%

Volcanic glass 13%
Nannofossils Tk

10% in Section 2-75, Section 5-19; 27% in Sectic

3-75; and 30% in Section 4-75.

GRAIN SIZE:

2-21 (3.0, 49.6, 47.4)

4-21 (4.8,52.2,42.9)

CARBON-CARBONATE:

2-25(1.6,0.1,13)

4-25(1.0,0.1,8)

CARBONATE BOMB:
3-75 (17)

SITE 443 HOLE CORE 35 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

ay (5Y 4/2) with black zones (5Y 2/11,

:ely bioturbated massive, hard. Section

GRAIN SIZE:

2-35 (0.9. 40.7, 58.1



SITE 443 HOLE CORE 36 CORED INTERVAL: 330.0-339.5 r SITE 443 HOLE

O H
LITHOLOGIC DESCRIPTION

Calcareous Nannofossil Chalk,
Mudstone, Claystone

Olive gray (5Y 4/2) frequently mottled of black
(5Y 2/1), undisturbed, brecciated, slightly to strongly
bioturbated clayey nannofossil chalk, mudstone, claysti

Clay Mineralogy (%)
2-43: chlorite 5, illit
75, kaoliniteTR.

Smears:
1-135 (Clayey Nann
Quartz, Feldspar
Clay minerals
Volcanic glass
Carbonate unspecifii
Nannofossils

e 10, mi

ofossil C
2%

10%
3%

id 10%
70%

Radiolarians
Sponge spicules

4-100 (Mudston
Sand < 1%
Silt >40%
Clay >55%

2°.
1',

i)
Quart;
Clay n
Opaqi
Voicai
Zeolit
Carbo

I,
i

!, Feldspar
linerals
les
lie glass

late unspecif
ifossils

GRAIN SIZE:
2-24(1.0,41.4,57.5)
4-22 (0.5, 44.2, 55.3)

CARBON-CARBONATE:
2-18(2.3,0.1, 18)
4-27 (0.9,0.1,7)

CARBONATE BOMB:
1-77(16)
377 (3)
5-77 (3.5)

CORE 37 CORED INTERVAL:

FOSSIL
CHARACTER

AM

AM RP

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Claystone, Nannofossil-Claystone
Olive gray (5Y 4/2) hard, massive, bioturbated

Sponge spic

Clay mil
Opaque;

Nannofo
Sponge s
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349.0-358.5 m

LITHOLOGIC DESCRIPTION

Mudstone

Mainly olive gray (5Y 4/2) as in Core 37.



SITE 443 HOLE CORE 39 CORED INTERVAL: SITE 443 HOLE CORE 40 CORED INTERVAL: 368.0-377.5 r

O _
oc _

I Z
LITHOLOGIC DESCRIPTION

Mudstone. Nannofossil Chalk, Ash

in variable proportion. Olive gray (5Y 4/2),

sometirr
highly v

Clay Mil
2-45: ch
smectite

Smears:

les multicc
ariable lith

ilored, li
ology.

iβralogy (%)
lorite TR,
85, kaolir

1-14 (Ashy Mudsti
Sand
Silt
Clay

TR
35%
65%

Illite 10
lite 5, v<

jπe)
Quari
Clayi
Opaq
Volcj
Zer>li

ttle bioturbated;

, mixed layers TR,
iry rare feldspar.

z. Feldspar
ninerals
ues
nic glass
tes

1-45 (Nannofossil Claystone)

Siliceous fossils

1-90 (Clayey Nannofossil Chalk)
Sand TR Quartz, Feldspar
Silt 30% Clay minerals
Clay 70% Volcanic glass

Carbonate unspecified

GRAIN SIZE:
2-22(0.3,37.5,62.2)

CARBON-CARBONATE:
2-26(0.6,0.1,4)

s fossils

FOSSIL
CHARACTER

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION

Ashy Mudstone, Claystone
Mainly dark greenish gray (5G 4/1), moderately to
strongly bioturbated, hard, scattered with ash
throughout. Numerous aspect changes due to bio-
turbation and colors: olive gray (5Y 3/2), greenish
gray (5GY 6/1), dark greenish gray (5G4/1), Section 1-

Clay Mineralogy (%)
2-58: chlorite TR, illite 10, mixed layers 5, smectite
80, kaolinite 5, very rare feldspar.

1 76 (Ashy mudston
Sand 2%
Silt 20%
Clay 78%

1-130 (Ashy Claysto
Sand 2%
Silt 10%
Clay 88%

GRAIN SIZE:
2-36 (2.5, 36.6, 60.9

e)
Quartz,
Clay mi
Volcan
Radiola
Carbon,

Diat•
Heavy r
Opaque
Zeolite!
Sponge

ne)
Quartz,
Clay mi
Volcani
Zeolite;
Sponge
Radiola
Heavy r

Feldspar
inerals
ic glass
irians
ate unspecified.
oms, Silicoflagell
ninerals
s

spicules

Feldspar
nerals
c glass

spicules
rians

CARBON-CARBONATE:
2-45 (0.9.0.1,7)

CARBONATE BOMB:
2-139(3.5)



SITE •*43 HOLE CORE 41 CORED INTERVAL: SITE 443 HOLE CORE 43 CORED INTERVAL:

FOSSIL

CHARACTER

2 -
I Z

GRAPHIC

LITHOLOGY

--ll.K-̂ F

LITHOLOGIC DESCRIPTION

Mudstone or Ciaystone, Ashy or Ashy-Nannofossil
Claystone/Mudstone. Clayey nannofossil chalk.

Mainly dark greenish gray (5GY 5/1) with πumerou!
color variations (5Y 5/1, 5Y 5/4, N5, 5G 5/1).
Variable lithology, slight bioturbation. Thin ash

Smears:
1-42 (Clayey Nannofossil Chalk)
Sand 1% Clay minerals 14%

Silt 5% Volcanic glass 5%

Clay 94% Carbonate unspecified 20%
Na

SITE 443 HOLE CORE 42 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY

Δ

LITHOLOGIC DESCRIPTION

Mudstone, Ciaystone, Muddy Ash

Mainly dark greenish gray (5BG 4/1)

hard, slightly bioturbated heterogeneo s sedim
( O f ! ntary structu

rp contacts, graded-bedding. Numerous color

nges occur such as black (Section 1-22-25 cm:

and opaques) dark bluish gray (Section 1-66-70

: laminae) dark gray (Section 1-72-74 cm: ash

iaks). Section 1-0-15 cm: hole drilling contamiπat

Clay Mineralogy (%)
1-115: chlorite TR, i

smectite 65, kaolinit

Smears:
1-24 (Muddy Ash)

Sand 20%

Silt 50%

Clay 30%

1-37 (Mudstone)

Sand < 1%

Silt >40%
Clay >55%

1-72 {Ciaystone)

Sand 5%

Silt 9%

Clay 86%

GRAIN SIZE:

Mite 15, mixed layers '

e 5, very rare feldspar.

Quartz, Feldspar

Heavy minerals

Clay minerals
Opaques

Volcanic glass

Zeolites
Carbonate unspecified

Siliceous fossils

Clay minerals

Volcanic glass

Miscellaneous

Clay minerals

Voclanic glass

Miscellaneous

1-107(0.3,42.8,56.91

CARBON-CARBONATE:

2-27(0.5,0.1,3)

O _
LITHOLOGIC DESCRIPTION

Ashy Mudstone, Muddy Ash
Often dark greenish gray (5GY 4/1), with numeral

color changes: gray (N5), greenish gray (5G 5/1),

dark bluish gray (5B 4/1), gray (N6), dark bluish

gray (5BG 4/1), black (YN2), gray (6Y 5/11, black

contact:
with coi

streaks.

Clay Mil

2-133: <

smectite

Smears:

!, laminae, graded beddi
nmon sedimi

neralogy (%)

;hloriteTR, i

55, kaolinit

1-13 (Muddy Ash)

Sand

Silt

Clay

2 0 %

!M or with

Mite 15, mi

2 5, very ra

Quartz, Fe
Clay miner

Opaques

πgs, burrows filled
ash, ash layers or

×ed layers 25,
re feldspar.

Idspar :
als 2!

2-30 (Ashy Mudstc
Sand < 5%
Silt >50%
Clay >40%

GRAIN SIZE:
2-65(4.6,51.2,44.2)

CARBON-CARBONATE:
246(1.1,0.1,91

SITE

M
E

-
R

O
C

K
U

N
IT

-
330

S

id
l

Q
ir

t

S

3

443

lO
S

T
R

A
T

Z
O

N
E

GO

HOLE
FOSSIL

CHARACTER

R
A

M
S

O

B

N
N

O
S

<

z
RP

Q
<

FP

CORE

S
E

C
T

IO
N

CC

M
E

T
E

R
S

-

44 CORED INTERVAL:

GRAPHIC
LITHOLOGYizS

H
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L
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•

406.0-415.5 m

LITHOLOGIC DESCRIPTION

Calcareous Mudstone
The Core Catcher contains a dark greenish gray
(5GY 4/1) to dark gray (N4), hard calcareous
mudstone.

Smears:
CC
Sand 20% Quartz, Feldspar 1%
Silt 30% Clay minerals 65%
Clay 50% Opaques 1%

Volcanic glass 5%
Carbonate unspecified 20%
Calcareous nannofossils 5%
Diatoms TR
Radiolarians 2%
Sponge spicules 1%



SITE 443 HOLE CORE 45 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Ashy Mudstone/Claystoπe with Ash Layers
Basically olive gray (5Y 4/2) to greenish gray

(5GY 5/1), hard, slightly to intensely bio•

claystone with local thin clayey ash layers.

Section 1-0-25: hole fill contamination.

Clay Mineralogy (%)

1-10 (Ashy Mudsi
Sand 2%

CC (Clayey Ash) Minor Lithology
Sand 20% Quartz, Felds

Silt 10% Heavy minera

Clay 20% Clay minerals

c gla:

GRAIN SIZE:

2-20(2.0,49.5,48.5)

CARBON-CARBONATE:

2-34(0.1,0.1,0)

SITE 443 HOLE CORE 47 CORED INTERVAL:

SITE 443 HOLE CORE 46 CORED INTERVAL:

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Nannofossil Mudstone, Ashy Mudstone, Ash

Basically greenish gray (5GY 5/1) but variable,

hard, undeformed slightly to moderately burrowi

silty (black 5Y 2/1) or sandy (gray/light gray

5Y 6/1) ash. Section 1-0-20 cm: hole fill contami

Clay Minera
2-16: chlori

kaolinite 5,

ogv (

Smears:
1-50 (Nannofossil Mudstone)

Clay >50% Hornblende

Clay minerals
Volcanic glass
Nannofossils
Radiolarians
Sponge spicules

196 (Clayey Ash) Minor Lithology

Sand 2% Altered ash and

GRAIN SIZE:
2-19(1.8,45.2,53.0)

CARBON-CARBONATE:

2-21 (0.1,0.1,0)

CARBONATE BOMB:

2-29 (2.5)

O _

FOSSIL

CHARACTER

GRAPHIC

LITHOLOGY
LITHOLOGIC DESCRIPTION

Clays
Greer

in 16

burro

tone
lish gray (5GY 5/1), hard

upper cm: hole o

wed, powered by

Clay Mineralogy (%)

1-50:

smect

Smeai

1-50
Quart

Clayr

Vocla

Micro
Carbo
Nannc

chlorite TR, ill iti

•ite 70, kaolinite!

z, Feldspar

ninerals

nic glass

nodules
mate unspecified

•>fossils

ontamir

ash spo

( 10, mi

4*

9191

TR

n
29
2°t

SITE 443 HOLE CORE 48 CORED INTERVAL: 444.0-453.51

FOSSIL

CHARACTER

LITHOLOGIC DESCRIPTION

Ashy Muddy Chalk
Greenish gray (5GY 5/11, hard, clayey and calcai

sediment, highly deformed with drilling contain i

between 1 and 83 cm in Section 1. Slightly defoi

Section 1. Presence of thin ash layers, generally I
gray (5Y 6/1, i.e. 1-86-89). Pumiceous lapilli at
Section 1-112 cm.

Clay Mineralogy {%)

1-119: illite 5, mixed layers 5, smectite 90,

kaolinite TR, very rare feldspar.

Smears:
1-105 Dominant Lithology
Sand 4% Clay minerals '
Silt 55% Volcanic glass

Clay 4 1 % Carbonate unspecified

1-138 Minor Lithology (Clayey Ashy Chalk)
Sand 30% Quartz, Feldspar

Silt 55% Clay minerals

GRAIN SIZE:
1-105(4.3,54.5,41.2)

CARBON-CARBONATE:
1-109(0.8,0.4,3)

CARBONATE BOMB:
1-125(27)



SITE 443 HOLE CORE 49 CORED INTERVAL: 453.5-462.01
FOSSIL

CHARACTER
O _

I Z
GRAPHIC

IITHOLOGY
LITHOLOGIC DESCRIPTION

Muddy Nannofossil Chalk, Claystone, Ash
Highly variable color, texture, structure, below the
upper 64 cm. Section 1 (drilling contamination).
Basically very hard, gray (5Y 6/1) to greenish gray
(5GY 6/1), large pieces of broken muddy nannofossil
chalk to claystone, with numerous thin ash layers.
Slight to strong bioturbation, with filling or interbeds
of dark grayish brown (10YR 3/2) to light gray (5Y6/1)

normal: mixture of hard volcanic broken blackish
(6Y 2/1) rock and grayish green to greenish gray
(5G 5/2-5GY 5/1) hard claystone/mudstone/chalk.

Clay Mineralogy (%)
Average of 5 samples:
mixed layers (illite-sm
kaoliniteTR.raretov

Smears:

llorite TR, illite 5, irreç
tite) TR, smectite 95,
y rare feldspar.

Carbonate unspecified

1-87 (Muddy Nannofossil Chalk)

2-24 {Claystone)
Sand 0%
Silt 3%
Clay 97%

GRAIN SIZE:
245 (0.2, 38.9, 60.'

Clay mi
Carbon
Nannof
Quartz,

9)

CARBON-CARBONATE:
249(1.5,0.0, 12)

CARBONATE BOMB:
1-87 (21.5)
2-49 (4.5)
3-34 (3)

Core Catcher: Basalt
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 456.5 to 458.0 m

Visual Description

0-57 cm: sediment.

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

62-70 cm: fine-grained, gray, sparsely plagioclase phyric, vesicular basalt; 7.5% plagioclase

phenocrysts and 7.5% vesicles (generally <1 mm).

70-150 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 to 5 mm across) are infilled by white or

clear crystalline zeolites!?).

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

basalt.

Shipboard Data

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Thermal cond.

(mcal/cm-s-°C)

101 cm
674.7

-29.1

-28.2

137 cm

5.80

0.31

3.10

3.11

121 cm

4.18

137 cm
1034.6

-29.6

-32.5
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth 458.0 to 459.2 m

Visual Description

Gray, plagioclase phyric basalt (coarse-grained almost microdiabasic texture), odd -

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

Shipboard Data

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:

Therm, cond.

(mcal/cm-s-°C)

40 cm

704.2

-31.8

-31.7

79 cm

4.46

102 cm

476.7

-25.8

-29.6
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 463.0 to 464.3 m

Visual Description

0-5 cm: sediment, uphole contamination.

5-134 cm: medium gray basalt. Fine-grained with 10 to 20% euhedral plagioclase from

2 to 7 mm. Pyroxene phenocrysts 2 to 4 mm (< 1%). Amygdules filled with white

zeolitesf?) and calcite •t %. Veins filled with calcite (100-115 cm, 2 mm thick) and

pyrites and possibly pyrhatite or chalcopyrite on joint surfaces. Fresh, little evidence

of weathering. May be chlorite on vein surfaces. Plagioclase-pyroxene phyric basalt.

No visible vesicles.

Shipboard Data

Magπ
Inteπ
Incur

de

Physi

Vp{l

etic Data:
sity (emu/cc)

>ation before

mag.

cal Properties:

cm/s)

Porosity (%)

Wet f

Grair

3ulk Density

i Density

85 cm
528.5

-28.7

117 cm

5.10

0.74

2.95

2.97

o
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 464.3 to 465.8 m

Visual Description

0-150 cm: medium gray plagioclase-pyroxene phyric basalt, plagioclase phenocrysts 10-20%,

20-70 mm, euhedral 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:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 0 +

H 2 O~

co2
Cr

Ni

Sr

Zr

14 en

49.71

16.33

1.29

8.50

7.38

11.63

3.09

0.21

1.51
0.17

0.18

198.00

50.00

151.00

121.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:

Therm.cond.

(mcal/cm-s•' C)

30 cm
585.8

-31.3

-29.9

0 cm

4.35

127 cm

4.35
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 465.8 to 467.3 m

Visual Description
Plagioclase basalt. Fine-grained, no vesicles, fresh, medium gray colored. Plagioclase phenocrysts

10-20%, 2-7 mm, euhedral. Pyroxene phenocrysts < 1 % , 2-3 mm. Vein fillings -carbonate,
some sulphide (pyrite?) and green clay minerals.

Shipboard Data
Bulk Analysis:
SiO2

AI2O3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H2O+

co2
Cr
Ni
Sr
Zr

80 cm
50.35
15.84

1.22
8.08
6.21

12.84
3.19
0.19
1.55
0.17
0.25

224.00
54.00

161.00
120.00

ol I 1
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 467.3 to 468.8 m

Visual Description
Plagioclase-pyroxene phyric basalt. Fine-grained, medium gray color, fresh. Plagi<

phenocrysts 10-20%, 2-7 mm; pyroxene phenocrysts < 1% ~2 mm.
Vein fillings - carbonate (0-25 cm) with clay minerals.
102-137 cm: plagioclase phenocrysts, sausseritized.

Shipboard Data
Bulk Analysis:
SiO2

AI 2 O 3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI

74 err
50.18
15.80

1.32
3.73
7.01

11.65
3.21
0.24
1.51
0.16
0.17

2 cm
55.8

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag. -32.7
Stable Inclination -33.6

Other Data: 127 i
Therm, cond.

(mcal/cm-s-°C) 4.3

Cr
Ni
Sr
Zr

231.00
56.00

152.00
115.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 472.5 m

Visual Description
0-5 cm: 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 phenocrysts in 2 bands 1 cm

wide across rock ~ 1 mm, ~8%.

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

2-5 mm, euhedral, fine- to medium-grained. Carbonate vein, and amygdule fillings.

Stained amygdules look like olivine.

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

HoO~

0 cm

49.87

13.01

1.27

8.36

9.21

11.49

3.04

0.51

1.53

0.16

0.13

—

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

9 cm

256.3
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 477.5 to 479.0 m

Visual Description

Plagioclase phyric basalt. Medium- to fine-grained basalt similar to that in Cores 49-51,

except for the presence of ubiquitous carbonate-filled amygdules ~3% and vesicles

~3-5%. Carbonate vein fillings abundant. Lightly weathered. Many amygdules filled

with clay. No chill zones. Plagioclase phenocrysts ~ 10%, 2-4 mm.

Shipboard Data
Bulk Analysis:
SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K 2 0

TiO 2

P2°5
MnO

LOI

H 2 0 +

H 2 O ~

co2

Cr

Ni

Sr

Zr

2 cm

50.44

15.99

1.18

7.80

6.23

12.89

3.30

0.20

1.53

0.16

0.35

—

244.00

60.00

165.00

114.00

90 cm

49.52

15.00

1.22

8.03

8.19

12.52

3.17

0.32

1.35

0.12

0.14

—

249.00

99.00

168.00

92.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity (%)

Wet Bulk'Density

Grain Density

Other Data:
Therm.cond.

(mcal/cm•s•°C)

33 cm

182.3

40.5

41.2

85 cm

5.07

3.72

2.95

3.02

66 cr

4.42
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 479.0 to 480.5 m

Visual Description
Plagioclase phyric basalt. Amygdaloidal 3-5%, 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 zones.

Shipboard Data
Bulk Analysis:
SiO2

AI2O3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H 2 O +

H 2O~

2
Cr
Mi
Sr
Zi

120 cm
50.09
15.72

1.27
8.36
8.23

12.20
3.04
0.10
1.38
0.12
0.16

—
—
—
—

263.00
94.00

164.00
98.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

120 cm
449.2

31.6
46.6

119 cm

4.42
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 480.5 to 481.8 m

Visual Description
Plagioclase phyric basalt. Amygdaloidal, 2-4% amygdules with calcite and smectite fillings.

Vesicular 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
biaxial carbonate in Core 50. Plagioclase phenocrysts 5-10%, ~2-3 mm. Medium-grained
diabase.

Note: 85-135 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:
Vp (km/s)
Porosity (%)
Wet Bulk Density
Grain Density

85 cm
—

5.81
2.84
2.96

107 cm
5.36

O\
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 481.8 to 482.1 m

Visual Description
Plagioclase phyric diabase. Medium gray basalt, medium-grained. Calcite vein at 0 cm. Plagiocla

phenocrysts - 5 % , ~2 mm. 1-2% amygdules filled with smectite and carbonate.

Magnetic Data: 21 cm
Intensity (emu/cc) 557.7
Inclination before

demag. 32.8
Stable Inclination 39.5

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K20
TiO2

P2°5
MnO

16 cm
50.07
15.86

1.25
8.27
8.12

12.13
3.10
0.11
1.37
0.12
0.16

Cr
Ni
Sr
Zr

256.00
86.00

163.00
101.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 482.0 to 483.5 m

Visual Description
0-150 cm: phyric, medium-grained basalt, dark gray. Plagioclase phenocrysts up to 10-15%,

up to 4 mm.
0-25 cm: fresh basalt.
25-150 cm: lightly altered, with alteration close to calcite vein. Oxidation to iron-oxides.
0-14 cm: basalt identical to that described for Core 52, Sections 3 and 4.
15-19 cm: chill zone, of next lava flow (number 2).

Shipboard Data

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Physical Properties:
Vp (km/s)
Porosity (%>
Wet Bulk Density
Grain Density

Other Data:
Therm, cond.

(mcal/cm-s-°C)

7 cm
603.7

31.6
39.6

115 cm
5.30
3.07
2.95
3.01

115 cm

4.10

ON



VISUAL CORE DESCRIPTION
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Depth: 483.5 to 485.0 m

Visual Description
0-150 cm: basalt, phyric, medium-grained, dark gray (brownish). All intervals (show) light

alteration. A calcite vein, which has thickness 3-5 mm occurs in Pieces 1F and 1H.
Alteration consists of an oxidation of zone close calcite veins. 50-150 cm: oxidation is
moderate. Plagioclase phenocrysts up to 10%. Basalt identical to that described for Core
53 Section 1, 14-150 cm.

Shipboard Data
Bulk Analysis:
SiO2

AI2O3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H2O+

co2
Cr
Ni
Sr
Zr

117 c
50.82
15.96
1.21
7.96
7.02

12.32
3.34
0.25
1.42
0.13
0.14

—

—

263.00
107.00
171.00
107.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.coπd.

(mcal/cm-s-°C)

12 cm
342.4

42.8

42.5

48 cm

4.11
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 485.0 to 486.4 m

Visual Description

0-20 cm: basalt, phyric, medium-grained, dark brownish-gray, identical to that described

for Core 53 Section 2, but with more oxides. Represents base of lava flow.

20-27 cm: chilled zone of next lava flow.

27-147 cm: basalt, phyric, medium-grained, identical to basalt described for Core 53

Section 2.

Chill 28-47 cm: light to moderate oxides (dark brownish-gray).

47-147 cm: lightly altered (dark gray), plagioclase phenocrysts about 10%.

Shipboard Data
Bulk Analysis:

SiO2

AI 2 O 3

Fe2O3

FeO

MgO

CaO

Na2O

K2O

TiO2

P2°5
MnO

64 cm

50.09

15.47

1.25

8.24

7.97

12.09

3.22

0.17

1.43

0.12

0.14

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:

Therm, cond.

(mcal/cm-s-°C)

86 cm
584.1

39.0

40.5

83 cm

4.10

Cr
Ni

Sr

Zr

263.00
102.00

165.00

101.00
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Depth: 491.5 to 492.8 m

Visual Description

0-8 cm: basalt, phyric, fine-grained, dark gray, bottom chilled zone of base of Core 53

Section 3.

8-16 cm: basalt, glomerophyric, medium-grained, dark gray (fresh), glomerophenocrysts

Top -10%, 2-4 mm.

next 16-133 cm: basalt, glomerophyric fine-grained, dark gray, slightly altered (oxidized) close

" o w to calcite vein (1-2 cm).

100-133 cm: more coarse-grained, phenocrysts and glomerophenocrysts of plagioclase

10-15% up to 5 mm. Phenocrysts of pyroxene 30%, 0.5 mm.

Shipboard Data

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Therm.cond.

(mcal/cm-s-°C)

54 cm
411.9

41.8

39.3

90 cm

5.87

6.05

2.88

3.00

120 cm

4.14
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS

Depth: 492.8 to 494.3 m

Visual Description

0-60 cm: upper 60 cm appears identical to that described at the base of Section 1.

60-143 cm: basalt, same as before, but medium-grained. Basalt phyric (glomerophyric),

dark gray, slightly altered (oxidized) close to calcite veins (1-2 cm). Phenocrysts

and glomerophenocrysts of plagioclase (20%, 3 mm).

Shipboard Data
Bulk Analaysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K 2 O

TiO 2

P2°5
MnO

LOI

H 2 0 +

co2

Cr

Ni

Sr

Zr

44 cm

49.61

15.72

1.26

8.32

8.80

11.94

3.02

0.11

1.54

0.12

0.16

—

—

254.00

112.00

161.00

95.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:

Therm.cond.

(mcal/cm-s-°C)

54 cm

733.4

38.9

41.8

132 cm

4.52

138 cm

398.1

26.2

42.3
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 494.3 to 495.7 m

Visual Description
Dark gray plagioclase•pyroxene phyric basalt (medium grained). Plagioclase phenocrysts

2 to 5 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 cm across.

Odd amygdule filled by light olive green clays.

25-56 cm: veins infilled by brown iron-oxides and some carbonate. Some sausseritized<?)

plagioclase phenocrysts similar to previous section.

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

Shipboard Data
Bulk Analysis:
SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI
H 2 O +

co2

Cr

Ni

Sr

Zr

4 cm

49.77

15.74

1.26
8.30

9.03

11.82

3.16
0.11

1.32

0.12

0.15

253.00

117.00

160.00

94.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Physical Properties:
Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:
Therm.cond.

(mcal/cm-s °C)

125 cm
179.7

38.5

0 cm

5.83
5.72

2.93

3.05

0 cm

4.27

124 cm

4.19

1 0 0 —
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 495.7 to 497.1 m

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 veins 0.5-1 mm wide with alteration cones (brown coloration) 1-2 cm wide.

Odd amygdule filled by light olive green clays.

Similar to previous section.

Shipboard Data
Bulk Analysis:

SiO2

A I 2 O 3

Fe 2 O 3

FeO
MgO

CaO

Na2O
K2O

TiO 2

P2°5
MnO

LOI
H 2 O +

H 2 O ~

co2
Cr

Ni

Sr

Zr

106 cm
49.70

15.64
1.27

8.36
8.98

11.84
3.10

0.14

1.33

0.11

0.16

—

275.00

110.00

158.00

95.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:

Therm, cond.

(mcal/em-s- C)

146 cm
316.6

45.7

43.5

15 cm 70 cm

4.18 3.56

140

4.56
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 497.1 to 498.6 m

Visual Description

0-90 cm: dark gray plagioclase-pyroxene phyric, medium-grained basalt similar to previous

section. Approximately 10% plagioclase phenocrysts (2-5 mm across) and 5-10% pyroxene

phenocrysts (1-2 mm across).

Carbonate vein with alteration zone (vein 2 mm wide, alteration zone 2 cm wide) similar to

previous core.

From 70 to 90 cm weathering increases.

92-150 cm: dark gray sparsely plagioclase phyric basalt (between 93 and 96 cm. Piece 5,

a few vesicles and fine grain groundmass with few phenocrysts — possibly chilled margin).

Approximately 5-10% plagioclase phenocrysts (some as glomerocrysts) 2-5 mm across.

Grains of brown alteration material (iron-oxides?) (0.5 to 1 mm across) particularly near

carbonate veins and fractures (constitute approximately 5%).

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
F e 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

MnO

LOI

H 2 O +

H 2 O ~

CO 2

Cr

Ni

Sr

Zr

31 cm

49.77

15.97

1.26
8.32

0.70

11.86

3.22

0.13

1.36

0.12

0.15

—

—

—

—
262.00

101.00

161.00

98.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

146 cm
273.8

43.5

40.3

2 cm 45 cm 145

4.61 4.54 4.09

1A

IB

2A

2B

3

4A

4B

5A

5B

6

7

8

9

10

11

12
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 498.6 to 500.0 m

Visual Description
Dark gray, sparsely plagioclase phyric basalt. Approximately 5-10% phenocrysts (some as

glomerocrysts) 2-5 mm across.
Odd grains of brown alteration material (iron-oxides?) < 1 mm across and odd vesicle lined

with similar material. Also occasional round vesicle infilled by a dark gray material (clay?).
White carbonate lined veins and fractures with weathered surfaces common.

Shipboard Data
Bulk Analysis
SiO2

AI2°3
Fe 2 O 3

FeO
MgO
CaO
Na2O
K2O
TiO 2

P2°5
MnO

36 cm
49.84
15.73

1.24
8.21
8.26

12.16
3.06
0.12
1.34
0.11
0.16

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

14 cm
1328.3

41.9
46.1

28 cm

4.1

267.00
103.00
165.00
95.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 500.0 to 501.5 m

Visual Description

0-110 cm: dark gray sparsely plagioclase phyric basalt. Approximately 5-10% phenocrysts (2-5

mm across). Fresh except for light to moderately weatehred zones surrounding veins and

fractures. Odd pyroxene phenocrysts, similar to previous section.

110-150 cm: vesicular, gray basalt, aphyric 5-20% vesicles, many from 0.5-2 mm across and

some large composite ones. Weathering in zones around vesicles particularly in Piece 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 5 (125 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:

SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

co2

Cr

Ni

Sr
Zr

71 cm

49.90

15.73

1.26

8.28

8.42

12.25

3.10

0.09

1.35

0.11

0.15
—

—

273.00

99.00

161.00

97.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Therm.cond.

(mcal/cm-s-°C)

76 cm
611.7

37.4

41.5

60 cm

5.91

7.98

2.97

3.14

60 cm

4.53

138 cm
731.7

63.5

62.8

67 cm

—

3.53

2.93

3.00

|
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

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 8,43-46 cm.

Besides approximately 10%, 4-8% <1 mm.

Carbonate lined and weathered fracture surfaces on Pieces 4 (18-24 cm) and 5 (25-31 cm).

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

Depth: 501.0 to 502.5 m

Visual Description
Aphyric pillow basalt. Microphenocrysts (incipient groundmass 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 infillingsof vesicles ~ 1 % .

Piece 4 carbonate cemented intraformational limestone, palagonite fragments and chert?

Thin Section Description — 99 cm
Phenocrysts: olivine 1%, ~.5 mm, idioblastic, replaced 100% by calcite.
Groundmass: plagioclase 40%, .5-1.0 mm, > Angg*, 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.
Alteration: 5% carbonate in groundmass, replacing groundmass and olivine microphenocrysts;

20% clays intergranular, replacing groundmass.

•° ~S

JJ Jod - .2- 2
'& o c O $ <

Shipboard Data
Bulk Analysis:
SiO 2

A I 2°3
F e 2 O 3

FeO
MgO

CaO

Na2O
K 2 O

T i O 2

P2°5
MnO

LOI
H 2 O +

H 2 O ~

co2
Cr
Ni

Sr
Zr

81 cm
49.95

13.19
1.35
8.97

8.28

11.44
3.02

0.45
1.57
0.16
0.13

—

244.00

80.00
178.00
118.00

104 cm

49.26

13.15
1.31
8.66

8.83
11.95

2.84
0.42

1.51
0.16
0.14

—

—

252.00

111.00
170.00
117.00

145 cm

49.51

13.20
1.33
8.80

2.61
11.56

2.95
0.40
1.60
0.15
0.14

241.00

98.00
168.00

120.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:
Vp Ikm/sl
Porosity (%)
Wet Bulk Density

Grain Density

99 cm
208.2

71.5
72.4

77 cm

4.00
22.63

2.51
2.95
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

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 common.
76-82 cm: carbonate cemented intraformational breccia with bits of palagonite and

possibly chert? and pieces of limestone.
Pillow rinds common. Basalt generally aphyric but some is glomeroporphyritic with small

(2 mm -1 mm) glomerocrysts of plagioclase lathes in an aphanitic groundmass (Pieces
4, 6, 7, and 12). 28 cm piece has strings of feldspar laths.

Thin Section Description - 0 cm

Phenocrysts: olivine 3%, 0.2-1.0 mm, F θ g 7 8 5 , euhedral, microphenocrysts.

Groundmass: olivine 3%, partially replaced by iddingsite; plagioclase 25%, .1-.7 mm, > A n 6 5 *
laths, "albite; clinopyroxene 25%; magnetite 2%, .01-.1 mm, euhedra and anhedra.
Vesicles: 20%, .1-.5 mm, clays and calcite filling.
Texture: intersertal.

Alteration: 15% clays in groundmass and vesicles replacing groundmass; carbonate in vesicles
and olivine.

Shipboard Data
Bulk Analysis:
SiO 2

A I 2 O 3

na FeO
MgO

CaO

Na2O
K2O
T i O 2

P2°5
Glassy M n 0

margin LOI

H 2 O +

H 2 O ~

co2
Cr
Ni

Sr
Zr

115 cm
49.47

12.93

1.31
8.62

9.24

11.67
2.91
0.37

1.55
0.15
0.13

—

—

—

234.00
124.00
167.00

116.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

60 cm
174.9

72.7

74.5

Pillow
argin
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 504.0 to 504.2 m

Visual Description

Variolitic aphyric basalt. Calcite filled amygdules 3% measuring up to 6 mm. Vesicles

fine to medium 3-5%, fine-grained to aphanitic.

Part of pillow sequence. Fragment 2 - plagioclase microglomerocrysts make rock

microglomerophyric.

1 5 0 -

T,M

LEG

5 8

SITE

4 U 3

m
r
-
O

I

CORE

I5 6

SECT.

h

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 504.5 to 506.0 m

Visual Description

0-126 cm: spherulitic basalt, variolitic, 3-5% vesicular and vugs, partially filled by calcite.

Brown stained zones for 1 cm around calcite veins (Piece 5B and 8B).

Piece 8 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: glomerophenocrystal basalt. Glomerocrysts of acicular plagioclase 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:

SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H 2 O ~

co2
Cr

Ni

Sr

Zr

112 cm

49.79

12.10

1.29

8.55

10.21

11.28

2.90

0.46
1.43

0.15

0.13

278.00

156.00

162.00

109.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:
Therm.eond.

(mcal/cm-s-°C)

117 cm
709.6

60.0

59.9

61 cm

3.26

105 cm

3.33

- 0
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 506.0 to 507.5 m

Visual Description
Breaks in section (not chill zones) at 23 and 77 cm.
Fine-grained sphenulitic basalt; radiating acicular plagioclase needles in 2 mm clusters give

rock a spotted appearance, groundmass 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 ~S% to -30% spherulites at base.

Thin Section Description — 60 cm
Phenocrysts: olivine 4%, 0.1-0.5 mm, euhedral, replaced 100% by calcite.
Groundmass: plagioclase 55%, groundmass microlites; other grundge remainder.
Vesicles: 25%, .05-1.0 mm.
Texture: intersertal.
Alteration: 4% carbonate replacing olivine microphenos.

Thin Section Description — 68 cm
Groundmass: plagioclase 40%, .1-5.0 mm, >An^g* . 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:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K 2 0
TiO2

P2°5
MnO

103 ci
48.89
13.75
1.21
7.98
7.54

14.02
2.92
0.28
1.56
0.16
0.13

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Physical Properties:
Vp (km/s)
Porosity (%)
Wet Bulk Density
Grain Density

Other Data:
Therm.cond.

(mcal/cm-s•°C)

100 cm
110.1

60.2
58.2

49 cm
3.94

27.07
2.46
3.00

49 cm

3.35

94 cm

3.27

co2

Cr
Ni
Sr
Zr

219.00
'86.00
176.00
122.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 507.5 to 508.9 m

Visual Description
Plagioclase spherulitic basalt grading into plagioclase microphyric basalt in a single unit which

started in the preceding section (Section 2, 77 cm). Acicular plagioclase spherulites at top
grading downward into randomly oriented acicular plagioclase 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.

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H 2 O +

H2O~

co2
Cr
Ni
Sr
Zr

113 cm
50.18
13.89

1.29
8.52
7.47

11.48
3.29
0.54
1.97
0.18
0.14

—

—
213.00

54.00
167.00
131.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s•°C)

120 cm
53.3

58.1
63.9

97 cm

3.51
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 508.9 to 509.7 m

Visual Description

Aphyric vesicular basalt — contamination of unit in previous section. Vesicules range from

2-7% depending on degree of weathering and extent of infilling to form amygdules.

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 5 have 1 cm oxidized zone at

periphering of calcite in the basalt.

Shipboard Data

Other Data:
Therm.cond.

(mcal/cm-s-°C)

0 cm

3.48
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 510.5 to 511.9 m

Visual Description

0-52 cm: aphyric massive basalt — end of massive basalt unit found in Core 56.

0-10% vesicles depending on amount.

54-60 cm: limestone and chalk (lithified nannofossil ooze), 1 fragment chalk, 1

fragment of lithographic limestone. Mn dendrites in largest chunk.

61-142 cm: aphyric pillow basalt, grades from massive glass zones up to 4 cm

thick into variolitic basalt and then into aphyric pillow basalts filled with

plagioclase spherulites and random microphenocrysts. Similar (except for massive

glass zones to basalt in Cores 55 and 56. Vesicularity —1-2%.

0-52 cm: moderate weathering.

61-142 cm: light to moderate weathering and alteration (two are hard to separate).

Oxidized zones around veins.

Pillow

Shipboard Data
Bulk Analysis:
SiO2

A I 2°3
F e 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H 2 O ^

co2
Cr

Ni

Sr

Zr

129 c

49.61

13.21

1.30

8.60

8.48

11.75

3.12

0.39

1.64

0.17

0.14

—

—

—

228.00

103.00

171.00

122.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:
Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Therm.cond.

(mcal/cm-s-°C)

6 cm
16.5

51.8

53.2

70 cm

4.45

20.61

2.59

3.01

0 cm

3.63

134 c
65.8

65.9

—

125 c

3.58

Crystallir
calcite fπ
growing
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 511.9 to 513.4 m

Visual Description

Aphyric pillow basalts. Massive glass chill zones up to 7 cm thick — aphyric —

grading into variolitic glass into variolitic basalt into variolitic glass into

variolitic basalt into spherulitic (plagioclase) basalt (10-42 cm).

78 cm and 95-100 cm: limestone cemented pillow rind breccia — palagonitized

margins on glass.

Carbonate-filled amygdules common.

Lightly weathered near glass (which is fresh) to moderately weathered (altered)

elsewheres — particularly near carbonate veins.

Shipboard Data

Bulk Analysis:

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H2O~
c o 2

Cr

Ni

Sr

Zr

8 cm
50.12

13.75

1.28

8.47

7.66

12.29

3.08

0.45

1.64

0.15

0.14

109 cm

49.59

13.11

1.36

9.00

7.26

12.37

2.87

0.55

1.65

0.15

0.18

Magnetic Data:

Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

125 cm
209.2

53.1

54.0

237.00 222.00

92.00 90.00

166.00 159.00

124.00 123.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 513.4 to 513.8 m

Visual Description

Aphyric pillow basalt with thick glass rinds 0-7% vesicles. Some palagonitization

of glass.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 520.0 to 521.5 m

Visual Description

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 < 5 mm, 1-2%.

80-150 cm: basalt, aphyric, fine-grained dark gray. Vesicles < 1 % , but 3 mm and less.

Entire section has calcite veins with hydrooxide of iron.

70-120 cm: rare spherulites of plagioclase, 1-2%, up to 5-7 mm.

Shipboard Data
Bulk Analysis:

SiO 2

A I 2 O 3

Fo 2 O 3

FeO

MgO

CaO

Na2O

K 2 O

TiO 2

P2°5
MnO

58 cm

49.95

13.96

1.28

8.43

7.93

11.13

3.29

0.48

1.82

0.16

0.14

94 err

50.31

14.26

1.24

8.18

7.91

11.09

3.42

0.56

1.84

0.18

0.14

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:

Therm, cond.

(mcal/cm-s-°C)

61 cm
306.2

65.5

64.6

82 cm

3.57

CO 2

Cr

Ni

Sr

Zr

233.00

79.00

168.00

124.00

—
227.00

62.00

175.00

138.00

2 .δ -a c ü

.a εS• •= •- 1

<D

T,M

LEG

5 j 8

SITE

4|4 3

H
O
L
E CORE

j B |β

SECT.

I 2

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 521.5 to 522.9 m

Visual Description

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

10-15%, <1 mm.

55-70 cm: chill zone of next lava flow (rim glass is absent). Basalt aphyric, dense,

yellow gray. Vesicles 2-3%, 1-2 mm.

70-140 cm: basalt aphyric fine-grained dark gray, slightly altered. Vesicles 10-15%,

< 1 mm partly filled with calcite and clay.

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

Magnetic Data: 67 cm

Intensity (emu/cc) 254.4

Inclination before

demag. 72.2

Stable Inclination 72.8

Shipboard Data

Bulk Analysis:

SiO 2

A I 2 O 3

F e 2 O 3

FeO

MgO

CaO

Na2O

K2O

T i O 2

P2°5
MnO

LOI

H 2 O +

H 2 O ~

co2
Cr

Ni

Sr

Zr

99 cm

50.69

14.38

1.20

7.95

8.84

10.74

3.57

0.26

1.76

0.17

0.10

—

225.00

73.00

178.00
126.00



oc

Q

T,M

I "

LEG

5 8

SITE

4 U 3.

CORE

5 8

SECT.

I 3

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 522.9 to 524.3 m

Visual Description

0-143 cm: 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.

12-105 cm: basalt, aphyric, medium- to coarse-grained (plagioclase up to 4 mm), dark gray,

dense. Alteration occurs close to calcite vein (70-90 cm).

α. ò<r O ^ < <Λ

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

29 cm

47.07

9.64

1.57

10.36

18.53

7.44

1.94

0.23

1.39

0.13

0.17

Cr
Ni

Sr

Zr

428.00

405.00

97.00

96.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Therm.cond.

(meal cm-s- C)

34 cm
232.7

77.2

76.1

137 cm

3.82

19.59

2.60

2.99

120 cm

3.63

121 cm
440.4

69.6

73.6

114 cm

3.77

1A

1B

1C

1D

1E

1F

1G
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 524.3 to 525.9 m

Visual Description

0-125 cm: basalt identical to that at the base of Section 3 (Core 58). Basalt aphyric,

fine-grained. Vesicles about 10%. Mπ sample Piece 1C: a pipe vesicle occurs (only one)

2 × 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 cm: 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:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H2O +

H 2O~

co2
Cr
Ni
Sr
Zr

30 cm
51.03
13.33

1.23
8.12

11.55
9.27
3.28
0.30
1.86
0.19
0.10

—

246.00
115.00
154.00
138.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

6 cm
282.6

69.4

34 cm
273.0

71.0
71.9
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 525.8 to 526.8 m

Visual Description
0-10 cm: 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 cm)

dark gray, aphyric. Alteration close to calcite. Vein is very slight.

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

demag.
Stable Inclination

69 cm
41.2

-51.9
-50.2
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 529.5 to 530.9 m

Visual Description
0-8 cm: basalt of top chill zone. Aphyric, dense, gray, with large open vesicles (1-3 cm).
8-144 cm: basalt, aphyric, dense, brown gray.
Calcite vein without alteration (with slight alteration).
28-41 cm: sedimentary carbonate.
Alteration is weathering.

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO

71 cm
49.68
15.19

1.25
8.24
6.69

13.05
3.11
0.34
1.30
0.11
0.18

129 cm
49.86
15.71

1.22
8.03
7.82

12.18
3.17
0.37
1.22
0.11
0.17

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

12 cm
72.0

53.8
46.1

Cr
Ni

Si

Zr

286.00
92.00

173.00
90.00

285.00
100.00
165.00
88.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 530.9 to 532.4 m

Visual Description
0-22 cm: basalt similar to that at the bottom of Section 1 (Core 59), 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 glass occurs (Piece 3B).

55-150 cm: next lava flow.
55-67 cm: pillow lava zone.
67-150 cm: basalt flow, dark gray, aphyric, very fine-grained.

Top
chill

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2°3
FeO

MgO
CaO
Na2O

K2O
TiO2

P2°5
MnO
LOI
H 2 O +

H2O~

co2
Cr

Ni

Sr
Zr

15 cm
49.68
15.19

1.25
8.24

6.69
13.05
3.11
0.34

1.30

0.11

0.18

—

—
—

291.00

104.00

149.00

91.00

91 cm

49.86
15.71

1.22
8.03

7.82

12.18
3.17

0.37
1.22

0.11
0.17

—

—
—

294.00

108.00

156.00

84.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

15 cm

75.2

35.4
52.9

14 cm

4.30

106 cm
80.2

-47.0

-51.1
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1C
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 532.4 to 533.9 m

Visual Description

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.

76-150 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 calcite. Alteration moderate.

Top
chill

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O
K2°
T i O 2

P2°5
MnO

LOI

H 2 O +

HoO~

co2

Cr

Ni

Sr

Zr

4 cm

49.90

15.71

1.18

7.79

9.48

11.69

3.11

0.13

1.25

0.09

0.13

—

—

—

297.00

113.00

154.00

87.00

101 cm

49.85

15.18

1.19

7.88

9.05

11.78

3.18

0.27

1.29

0.09

0.13
—

—

—

301.00

145.00

150.00

91.00

Magnetic Data:

Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Therm, cond.

(mcal/cm-s-°C)

12 cm

44.2

-6.5

-53.6

98 cm

5.22

8.24

2.84

3.00

136 cm

4.08
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 533.9 to 534.4 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:
SiO2

AI 2 O 3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
T,O2

P2°5
MnO
LOI
H2O+

H 2O~

co2
Cr
Ni
Sr
Zr

138 cm
49.22
14.96

1.14
7.50

10.62
11.87
3.07
0.10
1.28
0.09
0.12

—

—
—

291.00
124.00
200.00

90.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

142 cm
37.9

38.7
52.5

138 cm

4.13
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 534.4 to 535.9 m

Visual Description
0-150 cm: basalt identical to that at the base of Section 4 (Core 59). Basalt, aphyric,

fine-grained, vesicular. Vesicles 15%, <2 mm filled with clay minerals.
108-150 cm: chill zone of this flow. Basalt dense, vesicularity is less (about 2%).

Basalt is weathered.

Shipboard Data
Bulk Analysis:
SiO2

A I2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H 2 O +

co2
Cr
Ni
Sr
Zr

65 cm
49.79
15.72

1.11
7.34

10.37
11.59
3.09
0.33
1.27
0.09
0.13

—

—

311.00
140.00
151.00
87.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 539.0 to 540.5 m

Visual Description

Gray, aphyric, medium-grained (approximately 0.5 mm to 1 mm) basalt, containing pyroxene

and plagioclase.

Amygdules filled by talc/chlorite/smectite type mineral and pyrite grains. Talc/smectite

material and pyrite grains also line fractures at 26 cm (between Piece 1A and IB) and at

110 cm (between Piece 1D and 1E).

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

Very different from previous core.

Also white crystalline octahedral shaped mineral and white cylindrical (wire-like) mineral in

some amygdules (zeolites?).

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

laths zoned; clinopyroxene: 20%, 0.02-0.8 mm, augite, anhedral; magnetite 5%, 0.01-0.2 mm,

granular; other 25% cryptocrystalline matrix.

sides: 2%, 0.02-0.1 and 0.7-2.0 mn

111 cm

95.6

43.9

51.0

Texture: intersertal.

Shipboard Data

Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

T,O2

P2°5
MnO

21 cm

48.99

14.89

1.18

7.79

11.29

10.96

3.00

0.09

1.21

0.09

0.16

80 cm

49.41

14.87

1.20

7.94

11.21

10.72

3.10
0.11

1.25

0.09

0.16

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

15 cm
75.1

62.0

49.5

0 cm

4.46

LOI

H 2 0 +

293.00
122.00

142.00

.85.00

303.00
124.00

144.00

91.00 P,M,T
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Depth: 540.5 to 541.9 m

1 mm) basalt containing pyroxene

. Similar

Visual Description

Gray, aphyric, medium-grained (approximately 0.5

and plagioclase.

0-42 cm: 25% amydules filled by green gray or white talc/chlorite/smectite matei

material lines vein between 33 and 53 cm. Plus some fine pyrite above section simil

previous core except no pyrite seen in amygdules.

42-150 cm: gray, aphyric, medium-grained basalt as above but virtually no amygdules

except around vein at 46 cm.

Thin Section Description — 111 cm

Groundmass: olivine 20%, 0.2-0.6 mm, anhedral; plagioclase 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?, talc, 'fibrous.

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H2O~
co2
Cr

Mi

Sr

Zr

106 cm

49.28

14.94

1.22

8.08

10.41

11.13

2.89

0.11

1.26

0.10

0.16

—

299.00

103.00

137.00

92.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

Physical Properties:

Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

Other Data:

Therm.cond.

(mcal/cm-s- C)

110 cm
97.8

36.7

47.3

8 cm

4.82

11.22

2.75

2.98

8 cm 134 cm

4.37 4.27
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 541.9 to 543.1 m

Visual Description
Gray, medium-grained, aphyric basalt containing plagioclase and pyroxene vein between

Piece 1B and 1C (66-70 cm), lined by smectite/talc/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

cm i J f ë

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm, cond.

(mcal/cm-s-°C)

74 cm
82.5

50.7
51.5

99 cm

4.39
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 543.1 to 544.4 m

Visual Description

Gray, medium-grained (0.5 to 2 mm) aphyric basalt containing plagioclase and pyroxene

(diabasic texture).

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

across).

Similar to previous core.

Fracture at 57-61 cm lined by greenish-white smectite/talc/chloritic material.

Fracture at 103-113 cm 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%, cryptocrystalline matrix.

Texture: intersertal — intergranular.

Shipboard Data
Bulk Analysis:

SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H 2 O~

co2

Cr

Ni

Sr

Zr

0 cm

49.41

14.88

1.21

8.01

10.39

11.41

2.94

0.10

1.30
0.04

0.17

—

305.00

96.00

147.00

90.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

4 cm
72.2

31.4

45.9
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 544.4 to 545.9 m

Visual Description
Gray, aphyric, medium-grained (0.5-2 mm) basalt (diabasic texture). Scattered amygdules

filled by white material (generally <1 mm across, 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 Properties:
Vp (km/s)
Porosity
Wet Bulk Density
Grain Density

113 cm
5.64
2.37
2.89
2.94
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 545.9 to 547.4 m

Visual Description
Gray, aphyric, medium-grained basalt (0.5-2 mm) containing plagioclase and pyroxene.

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

Shipboard Data
Bulk Analysis:

ao2
AI2O3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H2O+

H2O~

co2
Cr
Ni
Sr
Zr

104 cm
48.77
15.08
1.18
7.81

11.10
11.23
2.95
0.21
1.16
0.03
0.16

299.00
147.00
172.00
82.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 547.4 to 547.7 m

Visual Description

Gray, aphyric, medium-grained (0.5-2 mm) containing plagioclase and pyroxene. No visible

amygdules, otherwise similar to previous section.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 548.5 to 549.6 m

Visual Description

Sparsely plagioclase phyric basalt — fresh medium-gray, fine- to medium-gray basalt.

Plagioclase phenocrysts are stubby lathes 1 x 2 to 2 x 5 mm, < 1 % amygdules. No

chill zones. Continuous with previous core.

Thin Section Description — 90 cm

Phenocrysts: spinel 0.02 to 0.03 mm, light spinel, square section, trace, few grains in olivine.

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 pyroxene;

magnetite 5%, 0.02-0.3 mm, granular; other 25%, cryptocrystalline matrix, includes

quenched acicular pyroxene.

Texture: intersertal — intergranular.

Shipboard Data

Bulk Analysis:
SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

co 2

Cr

Ni

Sr

Zr

93 cm
48.93

15.06

1.20

7.94

11.89

11.13

2.83

0.09

1.14

0.09

0.15

324.00

183.00

1400.00

800.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

89 cm
78.8

49.5

54.2
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 549.6 to 551.1 m

Visual Description
Fine-grained plagioclase phyric basalt continuous with last section to 140 cm.

Plagioclase phenocrysts 2 x 1 1/2 to 3 x 5 mm. Slight lateration of plagioclase.

Carbonate veins have some iron staining in the basalt near them.

Chill zone at 138 cm.

135-150 cm: aphanitic basalt very sparsely phyric to aphyric with a few scattered

plagioclase phenocrysts.

Thin Section Description — 104 cm

Carbonate

crack

Grour

laths,

magnε

Textu

idmass: olivine 10%, 0.05-0.4 rr

some laths fractured; clinopyro

!tite 5%, 0.02-0.2 mm, granular

re: intersertal.

Alterationxarbonate, vein filling, call

other. groundmass, replacing olivine,

Shipboard Data
Bulk Analysis: 107 cm

SiO2
49.03

A I 2 0 ? 15.14
F e 2°:
FeO

MgO

CaO

Na2O

K 2 O

T i O 2

P2°5
MnO

3 1.21

8.00

9.92

11.95

2.90

0.13

1.22

0.09

0.15

im, anhedral; plagiocl
xene 30%, 0.02-0.8 rr

; other 20% groundm

:ite; clays, vein filling

chlorite, iddingsite, s

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.
Stable Inclination

Other Data:
Therm, cond.

(mcal/cm-s-°C)

ase 35%, 0.1-1.5 mπ
im, augite, anhedral;

ass.

, serpentine, chlorite

erpentine.

103 cm

113.9

57.2

56.4

0 cm

4.34

LOI

hUO+

299.00

127.00

199.00

83.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 551.1 to 552.6 m

Visual Description
Aphyric basalt. Fine-grained to aphanitic < 1% plagioclase phenocrysts, 1 x 3 to 2 x t

0-2% vesicles. Amygdaloidal 80-120 cm with carbonate and smectite fillings mode
to light weathering. Carbonate veins have Fe oxide staining in basalt at periphery.

It is not clear as to whether these are thin flows or pillows.

Shipboard Data
Bulk Analysis:
SiO2

AI 2O 3

2U3Fe2O
FeO
MgO
CaO
Na2O
K2O

MnO"
LOI
H2O
H2O
co2

Cr
Ni
Sr
Zr

13 cm
49.54
15.35

1.20
7.94
8.17

13.18
2.97
0.25
1.24
0.09
0.15

29 cm
49.92
15.39

1.20
7.92
8.32

12.43
2.99
0.25
1.26
0.09
0.13

101 cm
49.56
15.27

1.20
7.93
9.72

11.96
2.89
0.08
1.25
0.09
0.13

302.00 304.00
108.00 117.00
167.00 167.00
89.00 88.00

308.00
105.00
151.00
86.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 552.6 to 554.1 m

Visual Description
Plagioclase phyric basalt — continuation of unit from previous section ~ 1 % plagioclase

phenocrysts 1 × 2 to 2 x 4 mm. Fine-grained lightly weathered, < 1 % vesicles, < 1 %
amygdules.

139-150 cm: amygdaloidal basalt ~5% amygdules lightly weathered, some Fe-oxidation
in basalt near carbonate veins.

Thin Section Description — 107 cm
Phenocrysts: plagioclase 5%, 0.8-3 mm, lath-like or acicular.
Groundmass: plagioclase 45%, 0.25-0.6 mm, acicular; clinopyroxene 45%, augito,
acicular, feathery quench growths common; magnetite 7.5%, <O.OI mm, granular.
Vesicles: 2.5%, calcite filling, usually empty.
Texture: intersertal (quenched).

Shipboard Data
Bulk Analysis:

SiO2

AI2°3

FeO
MgO
CaO

MnO
LOI
H 2O+

H 2O~
co2

Cr 315.00
Ni 117.00
Sr 152.00
Zr 85.00

69 cm
49.86
15.60

1.21
7.99
9.23

12.16
3.00
0.07
1.25
0.09
0.14

Magnetic Data
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Physical Properties:
Vp <km/s)
Porosity (%)
Wet Bulk Density
Grain Density

106 err
136.3

48.6
49.8

77 cm
5.75
3.78
2.90
2.97
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 558.0 to 559.4 m

Visual Description
Aphyric basalt — ranges from brown where moderately weathered to medium gray where

fresh. Fine- to medium-grained, there may be considerable chlorite in groundmass?
Vesicularity <s1%. Plagioclase phenocrysts scarce < 1 % , ~2•3 mm long, 1-2 mm wide.
Oxidized zone around carbonate veins. Rare calcite 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 49%, 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-
crystalline matrix.
Texture: intergranular — intersertal.

Shipboard Data
Bulk Analysis:
SiO2

AI 2 O 3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H2O +

co2

Cr
Ni
Sr
Zr

94 cm
50.22
15.07

1.14
7.55
9.59

12.03
2.93
0.10
1.32
0.10
0.12

—

—

290.00
94.00

158.00
91.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Other Data:
Therm.cond.

(mcal/cm-s-°C)

90 cm
82.8

50.9
50.7

15 cm

3.79
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 559.4 to 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
at 51 cm.

Thin Section Description — 30 cm
Phenocrysts: plagioclase 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% cryptocrystalline matrix.

Vesicles: 2%, finely crystalline clay, subrounded.

Texture: intersertal — intergranular.

.9 ~o

« c j]
S •: •-
ir O JΛ

Shipboard Data
Bulk Analysis:
SiO2

A I 2°3
Fe 2 O 3

FeO
MgO
CaO
Na2O

K2O
TiO 2

P2°5
MnO
LOI
H 2 O +

H 2 O ~

co2
Cr
Ni
Sr
Zr

27 cm

50.15

15.06
1.14

7.52

8.92

11.77

3.26
0.39

1.34

0.11
0.12

—

—

293.00
97.00

161.00

98.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

Physical Properties:
Vp (km/s>

Porosity (%)
Wet Bulk Density

Grain Density

29 cm

35.6

43.9

50.5

43 cm
4.87

13.19
2.69

2.95

a

Calcite +?
lined vug

Calcits
breccia in
crack at top
over very
thin chill
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 560.9 to 562.4 m

Visual Description
Aphyric basalt — 5 glass chill zones up to 8.0 mm thick < 1 % plagioclase phenocrysts

1-3 mm, fine-grained. Palagonite and calcite breccia at top of chill margins on
Pieces 11 and 12. Carbonate veins in most samples. Variolitic zone under chilled
margins absent < 1 % carbonate filled amygdules.

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO
MgO

CaO

Na2O
K 2 O

T i O 2

P2°5
MnO

LOI
H 2 O +

H 2 O ~

co2
Cr

Ni
Sr
Zr

56 cm

50.15
15.07

1.13

7.48
9.05

12.42

2.94
0.29

1.28

0.09
0.15

—

321.00

127.00
163.00

90.00
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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 to aphanitic and glassy texture.

Some carbonate veins have an oxidized zone.
Scattered calcite filled amygdules.
Spinel present as inclusions in plagioclase phenocrysts.

Thin Section Description — 63 cm
Phenocrysts: plagioclase 1%, 1 x 0.5 mm, Ang^, laths.
Groundmass: plagioclase 30%, 0.01-0.4 mm, laths, microlites; magnetite 4$, <0.05
mm, granular; other 65% cryptocrystalline matrix and quenched, acicular pyroxene)?).
Texture: intersertal.
Alteration: other, iddingsite<?), chlorite.

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI

18 cm
50.46
15.14

1.17
7.72
7.79

12.72
3.00
0.29
1.32
0.09
0.13

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

62 cm
50.2

46.2
42.3

H-,O+

310.00
120.00
165.00
94.00

òir ò áj <

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG
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Depth: 567.5 to 569.0 i

Visual Description
Aphyric amygdaloidal basalt — massive, 3-5% amygdules filled with smectites and

calcite and 0-5% vesicules in more weathered portions where vesicules are absent.
Occasional plagioclase phenocrysts <s1%, 1-3 mm.
Numerous calcite veins with oxidation zones in basalt adjoining veins.
Moderate-light weathering.

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI
H 2O+

H2O~

co2
Cr
Ni
Sr
Zr

140 cm
50.24
15.01

1.19
7.86
8.21

12.36
3.14
0.30
1.30
0.10
0.13

—

306.00
116.00
165.00
93.00

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

10 cm
27.5

43.5
36.4
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 569.0 to 570.4 m

Visual Description

Aphyric amygdaloidal massive basalt. No chill zones. Rare plagioclase phenocrysts < 1% ~2 x 1

to 3 x 2 mm fine-grained. 3-7% amygdules filled with calcite and smectites. Numerous

calcite 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 cm

Groundmass: plagioclase 45%, A n 6 2 , 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 replacing glassy material, yellow, palagoπitel?).

Shipboard Data
Magnetic Data: 71 cm

Intensity (emu/cc) 50.8

Inclination before

demag. 47.6

Stable Inclination 47.1

QB

Qfi

i S.D.P

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG
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Depth: 570.4 to 571.9 m

Visual Description

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

0-150 cm: basalt, aphyric, fine-grained yellow gray, vesicular. Ve

filled with calcite. Yellowish color associated with oxidation.
cles 5-10%, 0.5-2.0 mm.

Thin Section Description — 59 cm

Groundmass: plagioclase 38%, laths; clinopyrox

2%; 0.01-0.2 mm, granular.

Vesicles: 5%, 0.1-1.5 mm, calcite, subrounded.

Texture: intersertal — intergranular.

Alteration: clays in groundmass, yellow; other iddingsite<?)

i, 0.1-0.8 mm, anhedral; magnetite

Shipboard Data
Bulk Analysis:

SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O
K2O

TiO 2

P2°5
MnO

LO!

H 2 O +

H 2 O~

co2
Cr

Ni

Sr

Zr

116 cm

49.97

15.04

1.14

7.52

8.74

12.70

3.08

0.28

1.27

0.10

0.12

—

—
307.00

180.00

166.00

91.00

Other Data:
Therm, cond.

(mcal/cm-s^C)

Physical Properties:

Vp (km/s)

Porosity (%)

Wet Bulk Density

Grain Density

105 cm

3.96

103 cm

5.03

105

5.41

2.75

2.85



s i VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

£ & = •-

LEG

5 | 8 4

SITE

4 3

H
0

E CORE

6 3

SECT.

4

Depth: 571.9 to 573.2 m

Visual Description
Basalt identical to that of Section 3 (Core 63).
0-134 cm: basalt aphyric, fine-grained, vesicular in the upper pa

vesicular at the base of section.
0-108 cm: oxidation of basalt, yellowish-gray.
108-134 cm: fresh basalt, dark gray, no vesicles.

Shipboard Data

Yo, < 1 mm) and non-

Magnetic Data:
Intensity (emu/cc)
Inclination before

demag.
Stable Inclination

99 cm
127.4

68.2
54.7
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Depth: 573.2 to 574.7 m

Visual Description
0-150 cm: basalt identical to that at the base of Section 4, Core 63.
Aphyric, fine-grained, dark gray.
Alteration in one place, close to calcite vein (Piece 1E).
Few vesicles.

Shipboard Data
Bulk Analysis:
SiO2

AI 2 O 3

Fe2O3

FeO
MgO
CaO
Na2O
K20
TiO2

P2°5
MnO
LOI
H2O+

H 2 0 ~

co2
Cr
Ni
Sr
7r

8 cm
49.89
15.03

1.21
7.98

10.14
11.39
3.07
0.13
1.30
0.10
0.15

308.00
94.00

146.00
89.00

Magnetic Data: 128 cm
Intensity (emu/cc) 27.6
Inclination before

demag. 40.0
Stable Inclination 47.4

137 cm
78.5

43.7
52.3
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 574.7 to 578.0 m

Visual Description

0-107 cm: basalt identical to that at Section 5 (Core 63).

Basalt aphyric, fine-grained, gray dark, vesicularity low.

Alteration close to calcite plus chlorite and serpentine<?) (greenish alteration).

107-132 cm: the same type of basalt, but it becomes oxidized.

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

IMa2O

K 2 O

T i O 2

P2°5
MnO

LOI

H 2 O +

co2

Cr

Ni

Sr

Zr

12 cm

49.69

14.92

1.21

7.99

10.33

11.43

3.04

0.12

1.32

0.11

0.16

—

300.00

96.00

148.00

90.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 576.0 to 577.5 m

Visual Description
0-75 cm: basalt identical to that of Section 6 (Core 63).
Basalt aphyric, fine-grained, dark gray, partly vesicular (0-25 cm, 3%, <1 mm). Vesicles

filled with calcite.
75-150 cm: similar basalt, but fresh medium-grained, aphyric, dark gray. Plagioclase lath,

up to 2 mm.
Alteration close to calcite•zeolite veins. In the same parts oxidation (weathering) occurs.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

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, pyroxene 0.5 mm.

94-111 cm: zone of alteration. Zone is fractured and substituted with calcite and green

secondary minerals.

Thin Section Description — 85 cm

Groundmass: plagioclase 30%, 0.2-1.5 mm, laths, often zoned; clinopyroxene 3

subhedral, subophitic; magnetite 5%, 0.02-0.7%, granular, large grains - skeletal

other 35%, cryptocrystalline matrix.

Texture: intergranular — intersertal.

Shipboard Data

)%, 0.2-1%,

nterior;

Bulk Analysis:
SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O

i<2o

TiO 2

P2°5
MnO

LOI
H 2 O +

H 2 O ~

co2
Cr

Ni

Sr

Zr

54 err
50.22

15.25

1.21

7.99

9.72

11.60

3.23

0.12

1.33

0.11

0.15

300.00

96.00

148.00

90.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

84 cm
79.1

24.0

53.9

1
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 577.0 to 578.3 m

Visual Description
0-7 cm: top of flow chill margin zone with glass rim. Basalt fine-grained, dense, yellow gray.
7-130 cm: basalt, phyric, fine-grained, dark gray. Plagioclase up to 4-5 mm. Alteration

close to calcite vein.

Physical Properties: £4 cm
Vp(km/s) 5.19
Porosity (%) 9.82
Wet Bulk Density 2.83
Grain Density 3.03

Shipboard Data
Bulk Analysis:
SiO2

AI 2 O 3

Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO

78 cm
48.92
14.83

1.22
8.05

11.75
10.72
2.72
0.14
1.18
0.10
0.15

Cr
Ni
Sr
Zr

319.00
139.00
137.00
82.00
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 578.3 to 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. Plagioclase laths up to 5 mm.

Thin Section Description - 13 cm

Groundmass: olivine 3%, anhedral, relict grains in groundmass alteration; plagioclase 40%,

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

cryptocrystalline material.

Texture: intersertal — intergranular.

Alteration: clays in groundmass replacing olivine, chlorite; other in groundmass replacing

olivine, serpentine.

Magnetic Data: 16 cm

Intensity (emu/cc) 74.0

Inclination before

demag. 7.9

Stable Inclination 49.3

Q- òcc O £ < CΛ

Shipboard Data
Bulk Analysis:

SiO2

A I 2 O 3

Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H 2 O~

co2
Cr

Ni

Sr

Zr

97 cm

48.65

14.50

1.21

7.98

12.68

10.70

2.54

0.14

1.15

0.10

0.15

323.00

170.00

137.00

78.00

Other Data:
Therm, cond.

mcal/cm-s-"C)

130 cm

4.08
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Depth: 579.9 to 581.4 m

Visual Description

0-130 cm: basalt identical to that described for Section 2, Core 64. Basalt fresh, phyric,

dense, fine-grained, dark gray. Plagioclase, up to 5 mm. Alteration in two places.

46-50 cm: close to calcite vein.

125-150 cm: weathering.

130-150 cm: top of next lava flow. Basalt aphyric, fine-grained (dense), yellow gray. Top is

very close to the glassy margin (possible pillow lava).

Thin Section Description — 39 cm

Groundmass: olivine 10%, anhedral, relict grains, fibrous pseudomorphs; plagioclase 30%,

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, talc(?) iddingsite.

Shipboard Data
Bulk Analysis:

SiO2

A I 2°3
Fe 2 O 3

FeO

MgO

CaO

Na2O

K2O

TiO 2

P2°5
MnO

LOI

H 2 O +

H 2 O~

co2
Cr

Ni

Sr

Zr

0 cm

48.90

14.61

1.21

7.98

12.26

10.76

2.63

0.16

1.16

0.09

0.15
—

—

—

—

311.00

144.00

136.00

84.00

Magnetic Data:
Intensity (emu/cc)

Inclination before

demag.

Stable Inclination

20 cm
79.1

27.2

50.8
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description
0-0.5 cm: glassy margin.
5-35 cm: basalt, aphyric, fine-grained, yellow gray.
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Depth: 581.4 to 581.8 m

Shipboard Data
Bulk Analysis:
SiO2

AI2°3
Fe2O3

FeO
MgO
CaO
Na2O
K2O
TiO2

P2°5
MnO
LOI

5 cm
49.97
15.01

1.23
8.09
8.10

12.50
2.99
0.31
1.29
0.10
0.15

32 cm
50.03
15.10

1.21
8.00
8.62

12.39
3.02
0.29
1.26
0.10
0.15

Cr
Ni
Sr
Zr

310.00
96.00

173.00
91.00

304.00
119.00
93.00
89.00



SITE 443

- 5 0

Site 443
r—0 cmi

- 2 5

- 7 5

—100

—125

•―150

• -

1-1 1-2 1-3 1-4 1-5 1,CC 2-1 2-2 2-3 2-4 2,CC 3-1

196



SITE 443

Site 443
—0 cmi

— 25

— 50

— 75

—100

— 125

—150

::::,:

3-2 3-3 3-4 3-5 3-6 3-7 4-1 4-2 4-3 4-4 5-1 5-2

197



SITE 443

Site 443
G cm i

- 2 5

— 50

—100

— 125

—150
5-4

5,CC

198

•

6-1 6-2 6-3 6-4 6-5 6,CC 7-1 7-2 7-3 7-4



SITE 443

Site 443
r—0 crm

H25

h-50

h-75

I—100

h-125

•—150
7,CC 8-1 8-2 8-3 8-5 8-6 8,CC 9-1 9-2 9-3 9-4

199



SITE 443

- 2 5

— 50

Site 443
r -0 cm

- 7 5

—100

— 125 1

1—150 f—* I •*. ••

9-5 9-6 9,CC 10-1 10-2 10-3 10-4 10-5 10-6 10-7 10,CC 11-1

200



SITE 443

Site 443
r—0 cm i

— 25

— 50

.*'

— 75

—100

— 125
:-.

1—150
11-2 11-3 11-4 11-5 11-6 11,CC 12-1 12-2 12.CC 13-1 13,CC 14-1

201



SITE 443

Site 443
r—0 cm i

- 2 5

— 50

— 75

—100

— 125

1—150

I

14-2 14-3 14-4 14-5 14-6 15-1 15-2 15-3 15-4 15-5 15-6 15-7

202



SITE 443

Site 443
r— 0 cm

— 25

— 50

—75

—100

— 125

1—150
15.CC 16-1 16-2 16,CC 17-1 17-2 17-3 17-4 17.CC 18-1 18-2 18-3

203



SITE 443

Site 443
0 cm

— 50

—75

—100

—125

—150
18,CC 19-1 19-2 19,CC 20-1 20-2 20-3 20,CC 21-1 21-2 21,CC 22-1

204



SITE 443

Site 443
r -0 cmi

— 25

— 50

—75

•100

— 125

L—150
22-2 23-1 23-2 23-3 23-4 23-5 23,CC 24-1 24-2 24-3 24-4 24-5

205



SITE 443

— 50

Site 443
r-0 cm

- 2 5

— 125

1—1BC
24-6 24-7 24,CC 25-1 25-2 25-3 26-1 26-2 26,CC 27-1 27-2 27-3

206



SITE 443

Site 443
r—0 cms

- 2 5

— 50

— 75

—100

— 125

•―150
27-4 27,CC 28-1 28-2 28,CC 29-1 29-2 29-3 29-4 29-5 29,CC 30-1

207



SITE 443

- 2 5

— 50

Site 443
r-0 cm

- 7 5

—100

— 125

•―150
30-2 31-1 31-2 31-3 31-4 31-5 32-1 32,CC 33-1 33-2 33-3 34-1

208



SITE 443

Site 443
r—0 cm

34-2 34-3 34-4 34-5 35-1 35-2 35-3 36-1 36-2 36-3 36-4 36-5

209



SITE 443

- 5 0

Site 443

r—0 cm

- 2 5

—75

-100 W

~125 1

•―150
37-1 37,CC 38-1 38-2 39-1 39-2 39,CC 40-1 40-2 40,CC 41-1 42-1

210



SITE 443

Site 443
r -0 cm

- 2 5

- 5 0

— 75

—100

•125

1—150

:.J\

.'

42-2 43-1 43-2 43-3 45-1 45-2 46-1 46-2 47-1 48-1 48,CC 49-1

211



SITE 443

Site 443

•0 cm

49-2 49-3 49-4 50-1 50-2 50^3 ^50-4 52-1
52-2 52-2 52-3 53-1

212



SITE 443

Site 443
p—0 cm

- 2 5

— 50

— 75

—100

— 125

-150
53-2 53-3 54-1 54-2 54-3 54-4 54-5 54-6 54-7 54-8 55-1 55-2

213



SITE 443

Site 443
•0 cm

55-3 56-1 56-2 56-3 56-4 57-1 57-2 57-3 58-1 58-2 58-3 584

214



SITE 443

Site 443
r—0 cm

- 2 5

- 5 0

-150
58-5 59-1 59-2 59-3 59-4 59-5 60-1 60-2 60-3 60-4 60-5 60-6

215



SITE 443

Site 443
r—0 cm

- 2 5

— 125

1—150
60-7 61-1 61-2 61-3 61-4 62-1 62-2 62-3 62-4 63-1 63-2 63-3

216



SITE 443

Site 443

ρ-0 cm

63-4 63-5 63-6 63-7 63-8 64-1 64-2 64-3 64-4 65-1 65-2 65-3

217



SITE 443

Site 443

—u cm

:

H;
— 50

H

—100

-

— 125

-

—150

I

j

I

In
65-4

218


