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The Shipboard Scientific Party!

HOLE 444

Date occupied: 4 January, 1978

Date departed: 5 January, 1978

Time on hole: 1 day

Position (latitude; longitude): 28 °38.25 'N; 137°41.03 'E

Water depth (sea level; corrected m, echo sounding):
4843.0

Water depth (rig floor; corrected m, echo sounding):
4853.0

Bottom felt (m, drill pipe): 4852.0
Penetration (m): 91.5

Number of cores: 10

Total length of cored section (m): 91.5
Total core recovered (m): 41.49

Core recovery (%): 45

Oldest Sediment Cored:
Depth sub-bottom (m): 91.5

Nature: clay and pumice

Age: early Pliocene/late Miocene

Measured velocity (km/s): 1.53
Basement:

Depth sub-bottom (m): not reached

Principal Results: Site 444 is in the east-central part of the
Shikoku Basin, 45 nautical miles southeast of Site 443. The
stratigraphic section consists of 48 meters of Pleistocene in-
terbedded mud, vitric mud, ash, and clayey nannofossil ooze;
35.5 meters of Pleistocene and Pliocene mud, ash, and vitric
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mud; 75.5 meters of Pliocene and late-Miocene mud, ash, vit-
ric mud, nannofossil ooze, radiolarian ooze, quartz sand, and
siliceous mud; and 100.6 meters of late- and middle-Miocene
mudstone, ash, nannofossil ooze, and radiolarian mudstone,
cut by a 10-meter basalt sill. Next below are 19 meters of
amygdaloidal phyric basalt flows, and another 19-meter
aphanitic, aphyric basalt flow. An early-Pliocene to latest-
Miocene hiatus occurs in the section. Mixed hemipelagic
sediments and ash predominate. Basement age is 15 m.y.,
which is at variance with the magnetic-anomaly age for the
site.

HOLE 444A

Date occupied: 6 January, 1978

Date departed: 9 January, 1978

Time on holes: 22 days

Position (latitude; longitude): 28 °38.25 'N; 137°41.03 'E

Water depth (sea level; corrected m, echo sounding):
4843.0

Water depth (rig floor; corrected m, echo sounding):
4853.0

Bottom felt (m, drill pipe): 4852.0
Penetration (m): 310.0

Number of cores: 27

Total length of cored section (m): 228.0
Total core recovered (m): 107.2

Core recovery (%): 47

Oldest Sediment Cored:
Depth sub-bottom (m): 272.7

Nature: red clay

Age: late early or middle Miocene

Measured velocity (km/s): 1:72
Basement:

Depth sub-bottom (m): 310.0

Nature: basalt

Velocity range (km/s): 4.25-5.46

Principal Results: See Hole 444.

BACKGROUND AND OBJECTIVES

Background

The background and objectives for Site 444 are com-
plementary to the background and objectives reviewed
for Sites 442 and 443.

Site 444 is in the Shikoku Basin and was chosen for
further testing of hypotheses about the origin of mar-
ginal basins. The marine geology of the Shikoku Basin
was summarized in the site reports for 442 and 443, as
well as by Karig, Ingle, et al. (1975), Tomoda et al.
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(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 Watts and Weissel
(1975), Kobayashi and Isezaki (1976), and Kobayashi
and Nakata (1977) suggested a symmetrical-spreading
history for the Shikoku Basin. Spreading originated
from a now-extinct center about 28 Ma and ceased
about 18 Ma. However, drilling results from Site 443 are
not consistent with such a model and indicate instead
that a single-limb origin of rifting for the Shikoku Basin
must be considered.

Basement-age determination was attempted during
Leg 31 of the Deep Sea Drilling Project at Site 297
(Karig, Ingle, et al., 1975), but basement was not
reached. Drilling at Site 442 permitted identification of
basement 18 to 21 m.y. old, in agreement with location
of that site on magnetic anomaly 6 (see Site 442 report).
Drilling at Site 443 indicated that the oldest recovered
sediment was 14 to 15 m.y. old. There are reasons,
however, to believe that the oldest sediment may not
have been recovered, and the basement age may be
slightly older (see Site 443 report). Nevertheless, even an
age slightly older than the 15-m.y. age determined bio-
stratigraphically is at variance with the supposed age of
magnetic anomaly 6A (Watts and Weissel, 1975;
Kobayashi and Isezaki, 1976; Kobayashi and Nakata,
1977). Drilling at Site 444 should permit a better
understanding of the basement age on the eastern side
of the Shikoku Basin and should resolve this problem.

The sediments recovered from Site 443 show some
variance with those recovered at Site 442. At Site 443,
resedimented clays and pelagic carbonate ooze were
deposited by turbidity currents during the earliest
history of basin rifting, followed by a succession of
hemipelagic sediments similar to those at Site 442, The
turbidites appear to be derived from the Kinan Sea-
mount chain near the site, whereas the rest of the succes-
sion appears to represent a distal zone of a larger clastic
wedge which thickens eastward toward the Iwo Jima
Ridge. These data from Sites 442 and 443 are at variance
with the occurrence of Pliocene turbidites and thick ash
layers at Site 297.

The nature of the crust underlying marginal basins is
of interest. Several workers demonstrated that the crust
underlying marginal basins is oceanic (Fischer, Heezen,
et al., 1971; Andrews, Packham, et al., 1975; Ridley et
al., 1974), a finding consistent with observations of
olivine basalts at Site 443. Drilling at Site 442 demon-
strated, however, that some of these oceanic basalts
may lack olivine and are characterized by higher-than-
normal vesicularity.

Site 444 was positioned on a moderate, positive
magnetic anomaly, identified as anomaly 6A, on the
eastern side of a hypothetical extinct spreading center in
the Shikoku Basin. It is also along a depositional, struc-
tural, and topographic trend, 50 nautical miles south-
east of Site 443. The site was located along a seismic-
reflection profile surveyed by the R/V Hakuko-Maru
(KH-77-1), shown in Figure 1. The seismic-survey line
obtained by the D/V Glomar Challenger is shown in
Figure 2.
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Figure 1. Seismic-survey profile through Shikoku Ba-
sin by R/V Hakuko-Maru.
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Figure 2. Glomar Challenger seismic-reflection profile
approaching Site 444. See Figure 3 for location.

Objectives

Drilling objectives at Site 444 were threefold. Of
prime importance was the paleontological determina-
tion of the age of the basalt basement, so as to calibrate
the magnetic-anomaly age determinations of earlier
study and to test the hypothesis of a symmetrical-
spreading origin of the Shikoku Basin. A second objec-
tive was investigation of the variability of marginal-
basin sedimentation sequences and dispersal patterns.



Prior drilling at Sites 297, 442, and 443 indicated deriva-
tion of sediment from Shikoku Island, the Kyushu-
Palau Ridge, the Iwo Jima Ridge, and the Kinan Sea-
mount chain. Are there other sources to consider? What
are they? Where are they? How do they control sedi-
ment distribution and composition?

A third objective was determination of the min-
eralogy, petrology, and chemical composition of the
basalt floor of the Shikoku Basin and comparison of
these data with drilling results at Sites 442 and 443, as
well as other oceanic domains. In addition, paleomag-
netic ages of the basalt columnar section were to be
determined to understand the crustal evolution of this
and other back-arc basins.

OPERATIONS

The Challenger left Site 443 at 0042 hours and headed
on a southeasterly course for proposed Site 444 (Figure
3). At 0700 hours, it was necessary to change the
heading to 355°, as it was apparent that the Challenger
had overrun the seismic-line location of 444 by 7 miles.
A series of course changes were undertaken from 0800
to 0918 hours, and at 0918 hours a heading of 235 ° was
followed to the site location. A 13.5-kHz beacon was
dropped at 1012 hours, 4 January 1978.

Positioning in the auto mode occurred at 1142 hours.
Correct PDR depth from the drill floor for Site 444 was
4852 meters.

At 1200 hours RIH started, and the bit and bottom-
hole assembly were made up. At 2200 hours, Hole 444
was spudded. Ten sedimentary cores were taken, from
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Figure 3. Site location map.
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4852.0 to 4943.5 meters (to 91.5 meters sub-bottom),
before deteriorating weather required pulling the drill
pipe above the mudline in order to wait on weather safe-
ly. However, conditions did not improve, and Hole 444
was abandoned at 1143 hours, 5 January 1978. The 10
cores recovered 41.49 meters of sediment (Table 1).

Winds 30 to 40 mph, gusting to 50 and 70 mph, con-
tinued until 0600 hours, 6 January. It had been decided
in the meantime to attempt to spud a Hole 444A when
weather conditions allowed. At 0900 hours, weather
conditions allowed positioning in the auto mode, and at
1000 hours RIH began for Hole 444A.

Hole 444A was washed to a depth of 4934 meters
(82.0 meters sub-bottom) before coring was resumed at
82.0 meters.

Eighteen cores in sediment were taken (Table 1)
before recovery of basalt in Core 19. Basalt was cored
beginning at 240.6 meters (estimated) sub-bottom. A
sharp drop in the drilling rate (13 min/9.5 m for Core
20, versus 205 min/9.5 m for Core 21) indicated pene-
tration of a sediment interbed. Sediment recovery in
Cores 21, 22, and 23 was 12.1 meters, basalt recurring in
Core 23, at 272.7 meters sub-bottom.

Cores 22 to 27 were taken in basalt on January 8
from sub-bottom depths of 272.0 to 310.0 meters (Table
1), before a rapidly moving low-pressure system forced
us to abandon Hole 444A. Accordingly, at 1745 hours,
8 January, POOH started and at 0300 hours, 9 January,

TABLE 1
Site 444 Coring Summary
Depth From  Depth Below
Date Dnl.[l !‘}Iwr Senul;ljocr Length
(Jan., m Cored  Recovery  Recovery
Cores 1978) Time Top Bottom Top Bottom (m) (m}) (%)
444-1 4 2308 4852.0-4B858.0 0.0-6.0 6.0 0.20 3
2 & 0041 4838.0-4867.5 6.0-15.5 9.5 7.21 76
i 5 0200 4867.5-4877.0 15.5-25.0 9.5 4.03 42
4 5 0319 4877.0-4886.5 25.0-34.5 9.5 7.34 77
5 5 0445  4886.5-4896.0 34.5-44.0 9.5 6.70 71
6 5 0605  4896.0-4905.5 44,0-53.5 9.5 1.05 1
7 5 0725 4905.5-4915.0 53.5-63.0 9.5 9.54 100
8 5 0846 4915.0-4924.5 63.0-72.5 9.5 0.84 9
9 5 1012 4924.5-4934.0 72.5-82.0 9.5 1.51 16
10 5 1142 4934.0-4943.5 82.0-91.5 9.5 3.07 32
Totals 915 41.49 45
444 A-1 6 1506 4934.0-4943.5 82.0-91.5 9.5 8.65 91
2 6 1631 4943.5-4953.0 91.5-101.0 9.5 5.00 53
3 6 1747 4953.0-4962.5 101.0-110.5 9.5 7.258 76
4 6 1916 4962.5-4972.0 110.5-120.0 9.5 1.35 14
5 6 2044 4972.0-4981.5  120.0-129.5 9.5 1.83 19
6 6 2158 4981.5-4991.0 129.5-139.0 9.5 5.46 57
T 6 2320 4991.0-5000.5 139.0-148.5 9.5 1.43 15
3 % 0048 5000.5-5010.0 148.5-158.0 9.5 1.36 14
9 R 0210 5010.0-5019.5 158.0-167.5 9.5 6.85 72
10 7 0334 5019.5-5029.0 167.5-177.0 9.5 1.93 20
1l 7 0450 5029.0-5038.5 177.0-186.5 9.5 543 57
12 T 0611 5038.5-5048.0 186.5-196.0 9.5 3.63 38
13 7 0730 5048.0-5057.5 196.0-205.5 9.5 3.96 42
14 7 0845 5057.5-5067.0 205.5-215.0 9.5 5.08 53
15 7 1011 5067.0-50765 215.0-224.5 9.5 4.50 47
16 7 1132 5076.5-5082.0 224.5-230.0 5.5 4.53 82
17 7 1251 5082.0-5086.0 230.0-234.0 4.0 0.33 &
18 7 1429 5086.0-5092.0 234.0-240.0 6.0 0.17 3
19 7 1734 5092.0-5095.5  240,0-243.5 s 0.87 25
20 7 2240 5095.5-5105.0 243.5-253.0 9.5 5.22 55
21 8 0243 5105.0-51145 253.0-262.5 9.5 292 il
22 8 0411 5114.5-5124.0 262.5-272.0 9.5 846 89
23 8 0557 5124.0-5130.5 272.0-278.5 6.5 1.67 26
24 8 0806 5130.5-5133.5 278.5-281.5 3.0 3.00 100
25 8 1149 5133.5-5143.0 281.5-291.0 9.5 4.89 51
26 8 1426 5143.0-5152.5 291.0-300.5 9.5 5.12 54
27 8 1737 5152.5-5162.0  300.5-310.0 9.5 631 66
Totals 228.0 107.2 47
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all gear was secured. At 0356 hours, the Challenger
departed for Site 445,

SEDIMENT LITHOLOGY

Coring at Site 444 comprised a total of 260.6 meters
of sediments and sedimentary rocks of the middle
Miocene to Pleistocene, in two holes (444 and 444A).
Continuous coring in Hole 444 reached a depth of 91.5
meters (bottom of Core 10). Coring began in Hole 444A
at 82.0 meters, the depth of the top of Core 10 in Hole
444, and continuous coring in sediments reached a
depth of 240.6 meters (Core 19), top of the first basalt.
The first basalt extended to 253.0 meters (bottom of
Core 20). A sediment layer 20 meters thick was cored
from 253.0 meters (top of Core 21) to 273.0 meters (in
Core 23), where a second basalt layer began. Coring
continued in basalt to 310.0 meters.

The sedimentary sequence, divided principally on the
basis of color, texture and composition, biogenic com-
ponents, and sedimentary structures, comprises five
lithologic units. Table 2 shows a summary of the age,
thickness, and character of these lithologic units. Table
3 is a lithologic summary of components.

Unit 1

Unit I consists of dark-green to dark-gray to olive-
brown mud, ash, and calcareous mud. It includes two
sub-units.

Sub-unit Ia consists primarily of mud, ash, and
calcareous mud. The mud is dark-greenish-gray to dark-
gray, with a high clay content, as much as 15 per cent
glass and a variable content of calcareous nannofossils.
Calcareous nannofossils generally are not abundant,
but may form as much as 15 per cent of calcareous,
olive-brown mud, except for very rare laminated light-
gray pelagic nannofossil ooze. Ash is gray, occurring in
distinct beds with glass content up to 97 per cent or as
ash of varying percentages in muds.

Sub-unit Ib consists predominantly of calcareous
mud, vitric mud, and ash. Sub-unit Ib has more ash and
more calcareous nannofossils than Sub-unit Ia, and is
distinguished from Sub-unit la by its generally brown
colors. The calcareous mud, which is mottled olive-
brown, pale-brown, dark-grayish-brown, and dark-
gray, may contain more than 20 per cent nannofossils.
Vitric mud, which is mottled olive, pale-brown, and
olive-gray, contains up to 20 per cent volcanic glass.
Ash, which is olive-gray to light-gray, infrequently oc-
curs as thin (<2 c¢m) beds (glass content up to 95%) ir-
regularly alternating with calcareous mud.

Unit 11

Unit II is distinguished from unit I by a much greater
frequency of ash zones and lighter color. This unit con-
sists predominantly of vitric mud and ash. In rare cases,
calcareous mud may have a nannofossil content over 50

TABLE 2
Lithologic Units at Site 444
Total
Thickness
Lithologic Depth Thickness of Unit
Unit Age Cores (m) (m) (m) Dominant Color Dominant Lithology
la Pleistocene 444-4-3, 60 cm 0-28.6 28.6 Dark greenish gray,  Mud, vitric mud
gray, dark gray
Ib Pleistocene, 444-4-3, 61 cm to 444-6-1 28.6-48 19.4 48 Olive, olive gray, Vitric mud, mud,
Pliocene (est.) pale brown calcareous mud
11 Pliocene, 444-6-1 to 444-10-1, 444A-1-1 48-83.5 35.5 35.5 Light olive brown, Mud, vitric mud
late Miocene grayish brown
Ila Pliocene, 444A-1-2 to 444A-4,CC 83.5-120 36.5 Brown, light brown, Mud, ash, vitric mud,
late Miocene grayish brown, pale  calcareous and siliceous
yellow mud
1L Late 444A-5-1 to 444A-9-1 120-159 39.0 75.5 Dark brown, yel- Mud, siliceous mud,
Miocene lowish brown, olive  pumice
brown
IVa Late and 444A-9-1 to 444A-12,CC 159-196 37.0 Light olive brown, Mud, ash, nannofossil
middle pale yellowish, ash, siliceous mud
Miocene brown
1Vb Middle 444A-13-1 to 444A-16-3, 106 cm  196-228.6 32.6 100.6 Dark greenish gray,  Mudstone, ash, vitric,
Miocene greenish gray, gray,  siliceous and calcareous
olive gray mudstone
Ve Middle 444A-16-3, 107 cm to 444A-19-1  228.6-240.6 12 Dark olive gray, Claystone, mudstone,
Miocene dark greenish gray,  sandstone
black
BASALT
444A-21 to 444A-22-6 253-272 19 Dark greenish gray Siliceous and calcareous
mudstone, ash
\' Middle 444A-22-7 to 444A-23-1 272-273 1 1 Reddish brown, Zeolitic calcareous
or early greenish gray pelagic claystone,
Miocene nannofossil ooze
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TABLE 3
Smear-Slide Summary, Site 444
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per cent. Predominant mud colors are olive-brown to
olive-gray. Ash beds are very pale-brown; calcareous
muds are light-gray to pale-yellow.

Unit IIT

Unit III is distinguished from unit II by generally
brown color, a marked increase in ash beds, high glass
content, abundant pumice lapillae, graded ash beds,
and an increased content of microfossils. We recognized
two sub-units, based on color and microfossil content.

Sub-unit IIla consists predominantly of mud, vitric
mud, ash, nannofossil mud and nannofossil ooze, and
rare siliceous mud. Mud colors range from grayish-
brown to olive-brown to brown. Ash beds are gray to
dark-gray, so that vitric mud tends to be grayish-brown.
The more-calcareous muds and nannofossil ooze are
lighter in color, light-yellow-brown to pale-brown.

o]
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Ash beds are numerous; many are graded beds with
sharp basal contact and sand-size glass at the base, the
glass size decreasing upward. Nannofossil content (if
any) increases upward. The upper contact is grada-
tional. Some of the ash is black and semi-opaque, pos-
sibly from a basaltic source. An interesting quartz sand,
about 2 cm thick, is present in Core 2-2, 115-116 cm, at
the base of a graded ash sequence. It consists of 81 per
cent coarse, subangular quartz sand and 8 per cent vol-
canic glass.

The muds appear to be mildly bioturbated and show
slight evidence of parallel bedding or lamination.

Sub-unit IIIb is distinguished from sub-unit IIla by
its higher siliceous-microfossil content, low calcareous-
nannofossil content, and abundance of black, semi-
opaque glass. The sediments of this unit consist prin-
cipally of mud, vitric mud, ash, and siliceous mud. The
abundance of ash may be responsible for poor core re-
covery of sediments in this unit. Mud colors are grayish-
brown to yellowish-brown to brown. Vitric mud and ash
beds tend to be very dark-grayish-brown to very dark-
gray, the dark color attributable to the black, semi-
opaque glass common in this unit. Siliceous mud, which
is dark-brown to dark-grayish-brown, is common in the
lower part of the unit and has a radiolarian content
estimated to be as much as 30 per cent.

Ash beds have content graded bedding, fining up-
ward, and produce lamination or parallel bedding in the
muds. Basal contacts are generally sharp, upper con-
tacts gradational. The sediments in the interval from
130 to 140 meters (mud, vitric mud, and muddy ash) are
generally homogeneous and massive, but a load cast was
identified at the base of an ash bed at Core 6-2, 80 cm.

Univ IV

Unit 1V is distinguished from unit III by its grayish
colors, increased ash, intense bioturbation, abundant
calcareous nannofossils, and siliceous microfossils. We
can divide the unit into three sub-units, based on dif-
ferences in composition, texture, induration, and color.

Sub-unit IVa mainly includes mud, siliceous mud,
mudstone, nannofossil ash, and ash. Minor radiolarian
mud is present. The mud and siliceous mud colors range
from yellowish-brown to light-olive-brown. Ash is light-
gray to black, but an unusual reddish-black ash layer is
present at the bottom of Core 10-1. Nannofossil ash and
nannofossil mud are light-olive-brown to gray to gray-
ish-brown. Ash beds are graded, fining upward, gener-
ally with sharp basal contacts and gradational upper
contacts disguised by mild to intense bioturbation.
Laminations or parallel bedding formed by dark com-
ponents are prominent throughout. The nannofossil
mudstone at 444A-12-1, 125 cm, is a hard, well-lithified
rock.

Sub-unit IVb consists of very firm to hard, dark
sedimentary rocks, which thus differ from the less-
indurated, lighter-colored sediments in IVa. Calcareous
nannofossils are less common in IVb than in IVa. The
rocks are siliceous mudstone, vitric mudstone, predom-
inantly olive to olive-gray to dark-gray, with generally
dark-olive, or dark-gray to black ash laminae or layers.
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In a few thin layers, the ash is pale-red or light-gray.
Throughout the unit, ash content is high, and clay con-
tent is conspicuously lower than in sub-units IVa or I'Vc.
The ash beds are generally graded; many show sharp
bottom contacts and gradational upper contacts
disturbed by moderate to intense bioturbation.

Poor recovery of Cores 17, 18, and 19 prevents a
complete description of sub-unit IVc where it im-
mediately overlies the first basalt flow. The few rock
fragments recovered from Cores 17, 18, and 19 indicate
that the section differs from IVb by the presence of
claystones and sandstones. The rocks in the lower part
of Core 16 and in Cores 21 and 22 are generally like
those in IVb, but are more lithified, more massive,
darker, and may contain up to 5 per cent zeolites below
the first basalt.

The principal rocks are claystone, mudstone, vitric
mudstone, siliceous (radiolarian) mudstone, calcareous
(nannofossil) mudstone, and ash (tuff). Colors are pre-
dominantly dark, ranging from olive-gray and dark-
olive-gray to dark-gray, dark-greenish-gray, and black,
but including light-olive-brown, greenish-gray, and
gray. Ash varies from white to gray to black, or dark-
reddish-brown. Cores with good recovery have moder-
ate to intense bioturbation and numerous ash beds,
many of which show graded bedding, fining upward,
ward, and bioturbated upper contacts.

Material recovered in Cores 17, 18, and 19-1 includes
rock fragments of claystone, sandstone, and sandy
mudstone. Samples of claystone from Core 17 contain
an amorphous, isotropic mineraloid which resembles
amorphous silica.

Unit V

Unit V consists of pelagic clays, and is thus different
from any other sediments recovered at Site 444. They
are mildly bioturbated, zeolitic, calcareous (nanno-
fossil) claystone, and nannofossil ooze (chalk) which is
mottled greenish-gray and dark-reddish-brown, con-
taining as much as 60 per cent zeolites, 25 to 70 per cent
nannofossils, and some micronodules. The dark-red-
dish-brown nannofossil chalk darkens intensely in the
bottom 10 cm above the basalt, indicating a baked con-
tact.

ORGANIC GEOCHEMISTRY

Organic-carbon and nitrogen contents were measured
for 56 samples. Results and discussion are included
elsewhere (Waples and Sloan, this volume). Several of
the analyzed samples contained more than 50 per cent
volcanic glass, and therefore were not classified as
hemipelagic. Those samples were not included in the
discussion of trends through the sedimentary sequence.

The values and trends for the hemipelagic sediments
are very similar to those reported for other Leg 58
sediments. Organic-carbon and nitrogen contents are
highest (0.32 and 0.048%, respectively) near the sedi-
ment/water interface, and decrease steadily with in-
creasing depth of busial. C/N atomic ratios have values
of about 8 in the uppermost sediments, decreasing to 3
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to 5 in the deepest sediments recovered above the basalt
sill.

Many samples recovered between the basalt sill and
the lower basalt body showed organic-carbon values
significantly higher than those of the sediments overly-
ing the basalt (Waples, this volume). This suggests that
the sill is intrusive, and that thermal effects during in-
trusion affected the bacterial diagenesis of organic
materials. Organic geochemistry has been used to esti-
mate the age of the intrusion as 12.2 to 13.5 m.y.
(Waples, this volume). A K-Ar age determination on
this sill gives an age of 14.2+2.1 m.y. (McKee and
Klock, this volume).

In contrast, the sediments immediately above the
lower basalt show the carbon contents expected from
the normal-diagenesis curve (Waples and Sloan, this
volume), indicating that this lower basalt is not in-
trusive.

INORGANIC GEOCHEMISTRY

Two interstitial-water samples were taken from the
sedimentary section of Hole 444, and seven from Hole
444 A (Tables 4, 5). The data are also presented in Figure
4.

The average values for the geochemical parameters
are as follows:

Average  Relative to standards

pH 7.64 lower
Alkalinity 3.12 higher
Salinity 35.9 higher
Chlorinity 19.2 lower (IAPSO);

higher (SSW)
Cat+ 11.73 higher
Mg+ + 50.3 lower

All parameters are relatively constant to 162.5 meters
(Core 444A-9). The pH, alkalinity, and Ca+ *+ tend to
show slight decreases with increasing depth, whereas
salinity, chlorinity, and Mg+ + increase. Mg+ + is the
most variable parameter to 162.5 meters.

Relative to values above 162.5 meters, all parameters
show greater variability between 209.4 and 272.68
meters, spanning Cores 444A-14 through 444A-23.

The pH increases from 7.60 in Core 444A-14 to 8.16
in Core 444A-21, decreasing to 7.26 in Core 444A-23.
Salinity, chlorinity, and Mg+ + show similar trends, but
decrease to Core 444A-21, then increase again in Core
444 A-23. Alkalinity and Ca+ + tend to decrease with in-
creasing depth, with minimum variability over this depth
range.

The variability in these geochemical parameters for
the interval 209.4 to 272.68 meters may reflect the prox-
imity of these sediments to basalt. Basalt was first cored
in Core 19, then, following the recovery of a sediment
interbed, again in Core 23.

BIOSTRATIGRAPHY

A sequence of sediments from Quaternary through
early middle Miocene was cored in Holes 444 and 444A,
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TABLE 4
Summary of Shipboard Geochemical Data for Hole 444
. Sample Sample  Sub-bottom Alkalinity  Salinity Catt Mgtt eI
(interval in cm) ~ Number  Depth(m)  pH  (meq/kg) (°fs0) (mmol/l)  (mmol/l) (%s0)
— IAPSO - 8.03 2.50 35.2 10.55 53.99 19.375
= SSW - 8.33 241 35.5 10.25 54.05 18.709
444-2-4,144-150 19 11.94-12.00 7.75 4.24 35.8 13.07 48.40 19.242
444-7-5,144-150 20 60.94-61.00 752 346 36.0 1242 50.88 19.108
TABLE 5
Summary of Shipboard Geochemical Data for Hole 444A
Sample Sample Sub-bottom Alkalinity  Salinity = Ca™™* Mgtt cr-
(interval in cm) Number Depth (m) pH (meq/kg) (°fc)  (mmol/l) (mmol/l)  (°)
444A-1-5, 144-150 21 89.44-89.50 7.61 3.40 35.8 12,11 51.13 19.042
6-4,140-150 22 135.40-135.50 7.54 3.20 36.0 11.77 50.76 19.075
9-3, 140-150 23 162.40-162.50 7.27 3.08 35.8 11.64 52.01 19.308
14-3, 90-100 24 209.40-209.50 7.60 3.29 35.8 113% 51.71 19.342
16-2, 140-150 25 227.40-227.50 8.10 3.11 355 11.33 50,38 19.042
21-1, 135-150 26 254.35-254.50 8.16 2.89 355 11.29 48.53 18.975
23-1,61-68 27 272.61-272.68 17.26 1.39 36.6 10.20 49.14 19.541
Core Sub-bottom Salinity cI— Alkalinity Cat+ Mg++
Section| !nterval (m) |~ pH (®/00) (%/o0) | (mea/kg) {(mmol/1) {mmol/1)
7 8 34 36 | 18 20 0 10 10 15 20 25 30 35 40 45 50 55
NN S S N N S N S Y A O I TS NS U Y
Standard sea water - . . ° . . .
Surface sea water E ° . . . . .
0
44424 | 11.94-12.00 -
m_
444-7-5 60.94—61.00
i 444A-1-5 | 89.44—89.50
E100
L
g
2 444A6-4 (135.40—135.50-
21501
_8 444A-9-3 |162.40—-162.50]
3
200
444A-14-3|209.40—-209.507
444A-16-21227.40-227.507
250 444A-21-1|254.35—-354.50
—444A-23-11272.61-272.68"

Figure 4. Interstitial-water geochemistry, Holes 444 and 444A.

in 4843 meters of water. Nannofossils, radiolarians, and
foraminifers were studied for biostratigraphic control
(Table 6).

In Hole 444, the base of the Pleistocene is placed at
the base of Core 6, based on foraminifers and nan-
nofossils. Cores 7, 8, 9, and 10 are essentially barren of
planktonic foraminifers and barren of radiolarians;

therefore the Pliocene age (Cores 7 and 10) is based sole-
ly on the nannofossils.

In Hole 444A, the section is essentially barren of
planktonic foraminifers from the base of the Pliocene to
the middle Miocene; therefore the nannofossils and
radiolarians are relied upon for the chronology. Cores 1
through 4 are late late Miocene; 5 through 8 late Mio-
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TABLE 6
Biostratigraphic Zones, Site 444 (Holes 444 and 444A)
Depth (m) Nannofossil
Age and Core No. Zones and Subzones Foraminifer Zones Radiolarian Zones
444 4444
1 .
- . hi
E. huxleyi N.23
2
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@
§ e
2 4 P. lacunosa N.22
[ '_ — —
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cene; 9 and 10 early late Miocene; 10,CC through 14,CC
middle Miocene; and 22 and 23 late early to early middle
Miocene.

The rarity or absence of planktonic foraminifers and
the poor preservation and barren sequences encountered
in the calcareous nannofossil distribution suggest a fluc-
tuating lysocline and deposition close to, and in some
instances below, the CCD.

Based on preservation of the nannofossils, it is
estimated that deposition took place (1) at about the
level of the CCD during the Quaternary; (2) slightly
above the CCD during the Pliocene and late Miocene;
(3) at the CCD during the late middle Miocene; and (4)
possibly slightly below the CCD during the early middle
Miocene.

Foraminifers

Foraminifers in Holocene through middle-Miocene
sediments from Holes 444 and 444A were sporadic and
rare and in general poorly preserved. For this reason all
the samples allotted from both holes were washed and
examined for microfauna.

As in Holes 442 and 443, the Pleistocene is repre-
sented by a fair number of identifiable planktonic fora-
minifers, but even there they are sporadic and not suffi-
ciently abundant to detect short-term climatic events. In
general, the rarity, low diversity, poor state of preserva-
tion, and long barren sections negate the usefulness of
planktonic foraminifers for good biostratigraphic con-
trol (Table 6).

A fair number of in situ arenaceous benthic forms,
not found in Holes 442 or 443, may have some en-
vironmental significance.

In general, the sparseness of the foraminifers may be
associated with climatic fluctuations and with the level
of the CCD.

Hole 444

This hole was drilled to a depth of 91.5 meters, and
10 cores were recovered. The planktonic-foraminifer
assemblage, although impoverished, can be recognized
as Pleistocene. The fauna is dominated by the fairly
large, robust species Globorotalia inflata, and speci-
mens show various stages of dissolution. In Core 6 (53.5
meters), the presence of G. tosaensis and Sphaeroidinel-
la dehiscens indicates an age of early early Pleistocene
(nearly late Pliocene) (N.22/N.21 Zone; 1.6 m.y.).

The calcareous benthic forms in Cores 1 through 6
are those normally found in deep-water deposits of this
age. They also show evidence of dissolution.

In Core 9, there is an arenaceous benthic assemblage
consisting of fragile specimens of Reophax, Hyperam-
mina, thin Bathysiphon, Cribrostomoides, and Cyclam-
mina. These forms lack age significance. They do in-
dicate, however, deposition in lower bathyal environ-
ments (2000+ meters), and the complete absence of
calcareous benthic forms or even fragmented planktonic
forms signifies deposition at or below the CCD.

It was hypothesized from Pleistocene sediments at
Sites 442 and 443 that deposition there also took place

SITE 444

between the lysocline and CCD, at the level of the CCD,
and in some cases below the CCD.

Hole 444A

Recovery of planktonic foraminifers was disappoint-
ing. Core 1 contains a few tiny Globigerinas, Globiger-
initas, and fragmented contaminants from uphole.
Cores 2 through 22 are barren of planktonic foramini-
fers and shows a meager and spotty distribution of ben-
thic forms.

In smear slides and in the fraction which passed
through the 63 p screen, many juveniles and ‘‘micro-
foraminifers’® were observed in scattered samples.
Forms classified as juveniles are those tiny benthic or
planktonic forms that have no more than a proloculus
and a few chambers, whereas the ‘‘microforaminifers,”’
although minute, are sufficiently well developed to bear
adult characteristics and may be identified to genus. It
has been suggested that the latter forms may represent
one of the successive megalospheric generations during
reproduction (Echols and Schaeffer, 1960). Not enough
work has been done on these forms to evaluate their
significance in interpreting past environments.

In Core 23, a meager planktonic and deep-water ben-
thic fauna occurs in a dark-reddish pelagic clay. The
fauna is silicified, but the planktonic forms are so
fragile and crushed that very few whole specimens were
recovered.

The sample is noteworthy, however, not only because
it represents the first occurrence of anything that
resembles a planktonic fauna, but also because the
speculative age for the sample (late early to early middle
Miocene) is equivalent to that for the core-catcher sam-
ple in Core 48, Hole 443, and close to that for Hole
442B, Core 2, Section 1.

Nannofossils

Although sporadic, nannofossils of the Pleistocene to
early Miocene occur in many cores recovered at this site.
Their preservation is moderately good to poor in most
cores, except in the early-Pliocene to latest-Miocene
sediments, where nannofossils are well preserved.
Dissolution prevails through the sequences, and over-
growth is found only in the oldest sediment, immedi-
ately above basalt. Reworking is minimal in the upper
cores, but becomes substantial in the lower sequences.
Age identifications are summarized in Table 6.

Pleistocene

The Emiliania huxleyi Zone occurs in Samples 1,CC
and 2-1, 98 ¢cm, whereas Samples 2,CC and 3,CC belong
to the Ceratolithus cristatus Subzone. As was observed
at Site 443, the influence of the Kuroshio Current dur-
ing the late Pleistocene is indicated by frequent occur-
rences of ceratoliths and Umbilicosphaera sibogae.
These samples also contain reworked Pliocene and
early-Pleistocene forms. Core 4 yields an assemblage of
the middle Pleistocene (Pseudoemiliania lacunosa Sub-
zone) and Cores 5 and 6 contain an early-Pleistocene
assemblage of the Crenalithus doronicoides Zone. The
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preservation of nannofossils is moderately good to
poor.

Pliocene

All core-catcher samples of Cores 7 to 10 are con-
taminated by Pleistocene fossils and were not con-
sidered for age identification. Samples 7-2, 37 cm and
8-1, 53 cm contain abundant nannofossils of the early
late Pliocene (Discoaster tamalis Subzone). Since three
subzones of the late Pliocene are missing between Cores
6,CC and 7-2, a short hiatus is suspected within this in-
terval. An assemblage of the latest Miocene or earliest
Pliocene (Amaurolithus tricorniculatus Zone) occurs in
Sample 10-2, 115 cm.

Miocene

Cores 1-1 to 2-3 contain an abundant and well-
preserved flora of the A. tricorniculatus Zone. The
Miocene/Pliocene boundary probably lies between
Cores 444-10 and 444A-2. Cores 3-5 to 4,CC belong to
the Amaurolithus primus Subzone. Sample 444A-5,CC
contained a few poorly preserved nannofossils of the
Discoaster berggrennii Subzone. Cores 6-1 to 9-3 are
barren of nannofossils, except in Core 7,CC, which con-
tains rare contaminants of Pliocene and Pleistocene age.
Samples 9-4, 72 cm to 14,CC contain an assemblage of
the late middle to early late Miocene (D. hamatus or D.
neohamatus Zone.) Nannofossils are abundant and
moderately well to well preserved in the upper samples,
whereas they are scarce and poorly preserved in the
lower part of this sequence. Cores 15 through 20-1,
where the first basalt was encountered, are essentially
barren of nannofossils,

Core 21, recovered below the first layer of basalt, is
barren. However, many intervals in Cores 22-1 to 23-1
contain abundant nannofossils of the early to middle
Miocene. Intense dissolution is evident in the upper part
of this sequence, but the nannofossils are relatively well
preserved in the lower portion. In Samples 22-1, 16 cm
and 2-4, 70 cm, Coccolithus miopelagicus, Cyclicargo-
lithus floridanus, and five discoaster species constitute
the entire assemblage. The occurrence of Discoaster ex-
ilis together with D. bollii suggests the Discoaster exilis
Zone. Samples 22,CC and 23-1, 60 cm belong either to
the Helicosphaera ampliaperta Zone or to the Spheno-
lithus heteromorphus Zone of the late early to early
middle Miocene.

Radiolarians

Radiolarian preservation, ecology, and general bio-
stratigraphic precision at Site 444 are similar to that seen
elsewhere in the Shikoku Basin. Holocene and upper-
Pleistocene material is well preserved, Pliocene sedi-
ments contain no radiolarians, and the Miocene is well
represented, but biostratigraphic zones cannot be as-
signed with confidence (Table 6).

Preservation

The three preservational zones recognized at Site 443
are seen again at Site 444. Core 1 to Core 4-3 of Hole
444 contain abundant, well- to moderately well-preserved
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served radiolarians. Cores 4 through 10 (the remainder
of Hole 444) are essentially barren of radiolarians. Hole
444 A, Core 1 (= Core 10 of Hole 444) contains rare ra-
diolarians. From Core 2 of Hole 444A to the first ba-
saltic unit, radiolarians occur in all cores. Their preser-
vation ranges from poor to good and they are rare to
abundant. This sporadic preservation is believed to be
due to a fluctuating amount of volcanic glass in the sedi-
ment, which both masks the abundance of siliceous mi-
crofossils and acts as an agent in their fragmentation.
Below the first basaltic layer, fossiliferous sediments
were again encountered and radiolarians in a similar
preservation state and of similar abundance are found.

Biostratigraphy

Excluding the early Quaternary and Pliocene, radio-
larians are useful in dating the sediments of Site 444.
The radiolarian stratigraphic zonation of Riedel and
Sanfilippo (1978) is used; the moderately good to good
radiolarian preservation in the Miocene presented an
opportunity to test their tropical-radiolarian Miocene
biostratigraphy in mid-latitude sediments. A mid- to
high-latitude biostratigraphy for the Pliocene and Pleis-
tocene has been formulated (Foreman, 1975; Kling,
1973), but there is no satisfactory Miocene radiolarian
biostratigraphy for these latitudes. Ling (1975) noted
that some Miocene species used by Riedel and Sanfilip-
po appear to have different ranges in the Philippine Sea
than in the tropics. For these reasons, it is possible to as-
sign radiolarian zone names to most of the Miocene
material from Hole 444A, but the exact zone boundaries
are indistinct.

Hole 444, Core 1 to Core 5-3 contains typical Holo-
cene and Pleistocene radiolarian species (7Theocorythi-
um trachelium, Spongaster tetras, Ommatartus tetra-
thalamus, and Lamprocyrtis haysi) and is in the Lamp-
rocyrtis haysi Zone. The remainder of Hole 444 is bar-
ren of radiolarians, and the Pliocene is not recognized.

Following this barren zone, the first core with suffi-
cient radiolarians for an age determination is Core 2 of
Hole 444 A. This core contains the lower-zone-boundary
species Stichocorys peregrina and is placed in that zone.
The top of the S. peregrina Zone is marked by the first
occurrence of Spongaster tetras and the loss of its im-
mediate ancestor, S. berminghami. S. berminghami was
not found, but the loss of the abundant mid-latitude
species S. fetras is considered sufficient evidence to
place this core in the Stichocorys peregrina Zone. Al-
though preservation is poor to moderately good, Cores
3, 4, and 5 (Hole 444A) also are placed in the S. pere-
grina Zone (latest Miocene). Cores 8 and 9 are assigned
to the early Late Miocene (Ommatartus antepenultimus
Zone) and Cores 10 and 11 to the late middle Miocene
(Cannartus petterssoni Zone). Cores 11 and 12 contain
Cannartus laticonus, Ommartartus antepenulti-
mus, Stichocyrs wolffii, and Crytacapsella tetrapera, but
without boundary species of the genus Dorcadospyris
an age of middle Miocene must be given. The remainder
of the cores and of Hole 444A belong to the early mid-
dle Miocene (Dorcadospyris alata Zone). Rare
Eucyrtidium diaphanes indicate that the bottom of the



hole (Cores 21-23) is in the lower portion of the Dor-
cadospyris alata Zone (13.5-15 m.y.), but an age of ear-
ly Miocene to latest Oligocene cannot be excluded.

SEDIMENTATION RATE

An age-depth plot is shown in Figure 5. Sediment
ages were obtained using the time scales of Berggren
(1972), Berggren and Van Couvering (1974), and Bukry
(1975), and the modified Miocene scale of Saito (1977).
Table 7 shows sediment accumulation rates calculated
for each stratigraphic unit.

The sediment accumulation curve shows a low to
moderate rate for almost the entire stratigraphic se-
quence recovered at Site 444. The highest rates occur in
the Pleistocene. Pliocene rates are low. During Miocene
time, rates were moderate, but less than those of Pleis-
tocene time, except for the middle part of the middle
Miocene. Sediments recovered from that interval show a
very high volcanic-ash content, a finding consistent with
the widespread Miocene period of explosive volcanism

a
Sub-unit la
Site 444
Sub-unit Ib
50+
Unit 11

_ 100k Sub-unit llla
£
: -}
g Sub-unit l1ib
E 150
2 :
£ Sub-unit IVa
=3
@

m i n [ it IVl

g basalts)
Sub-unit IVe
250} —, Dot
Sub-unit IVe
Unit V
300 -
Pleisto- Upper I Middle [ Lower
Pliocene
ceneg . Miccene .
10 15 m.y.

Figure 5. Sedimentation-rate curve for Site 444, based
on biostratigraphy.

TABLE 7
Sedimentation Rates, Site 444
Interval

Depth Thickness  Sedimentation
Unit (m) (m) Rate (m/m.y.)
Ia 0.0-28.6 28.6 47.7
Ib 28.6-48.0 194 24.3
11 48.0-83.5 355 11.1
lia 83.5-120.0 36.5 20.3
Iib  120.0-159.0 39.0 15.0
IVa  159.0-196.0 37.0 14.8
IVb  196.0-228.6 32.6 18.3
IVe  228.6-240.6

Basalt 31.1 51.8

253.0-272.2

v 272.2-272.5 0.5 <1

SITE 444

known from the Pacific (Donnelly, 1975; Kennett, et
al., 1977). Low rates of sediment accumulation charac-
terize deposition of the oldest sediment, unit V, which is
a zeolitic pelagic clay.

The sediment accumulation rates for the Pleistocene
at Site 444 are considerably less than those for Sites 442
and 443; we attribute this to the distal location of Site
444 with respect to sediment sources which would be ex-
posed during sea-level fluctuations during the Pleis-
tocene. During lower stands of sea level, both stream
gradients on land and sediment yield to the basin would
increase. The net volumetric increase of volcanic ash in
the Pleistocene of Site 444 confirms that the volume of
hemipelagic clay is less at this location, a finding consis-
tent with the foregoing interpretation. The relatively
higher sedimentation rate of the Pleistocene, with
respect to the older units at Site 444, indicates that ex-
plosive volcanism in the northwest Pacific provided a
large volume of sediment to this distal site. That in-
creased volcanism is consistent with the known increase
of volcanism during the Pleistocene in the circum-
Pacific area (Donnelly, 1975; Kennett et al., 1977).

IGNEOUS PETROLOGY

The basalts recovered from Hole 444A may be di-
vided into two units, separated by 19 meters of sediment
(Figure 6).

Unit 1

Basalt was first encountered at 240.6 meters and con-
tinued to 253.0 meters; 5.46 meters were recovered
before re-entering sediments. The uppermost recovered
material (Core 19, Section 1, 60-63 cm, and core catch-
er) is drilling breccia consisting of altered and fresh ba-
salt fragments and basaltic sand. No evidence of a chill
zone or contact with either the overlying or underlying
sediments was recovered.

In hand specimen, the basalt is aphyric and medium
grained (diabasic), with grain sizes of 0.5 to 1.0 mm.
Pyroxene, plagioclase, and chlorite are the principal
constituents. For the first 81 cm of the unit proper,
(Core 20, Section 1, 0-81 cm), plates of chlorite up to 1
cm long were observed. The rest of the unit (Core 20,
Section 1, 81 cm through Section 4, 116 cm) appears
fresh. Occasional cross-cutting veins and fractures are
lined by whitish-green clay material (smectite?).

In thin section, the basalts show a medium-grained
intersertal to intergranular texture, grading to diabasic
in the center of the unit.

Plagioclase contents range from 30 to 40 per cent,
with laths from 0.02 to 1.5 mm long and 0.02 to 0.3 mm
wide. The larger laths commonly show rim or sector
zoning and fracturing. Plagioclase compositions vary,
the larger laths being approximately Ang, (Carls-
bad-albite twin method), or at least Angg (Michel-Levy
method), and small laths giving values of at least Angg
(Michel-Levy method).

Pyroxene (augite; 2V* around 45°) contents vary
from 20 to 25 per cent, and grain sizes range between
0.05 and 1.5 mm. The pyroxene grains are usually an-
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top and base of section where basalt texture
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accessory spinel enclosed in relict olivine; top of
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angular glass chunk similar to upper chill zone,
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ment suggests that it was stoped in from upper
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Figure 6. Sub-basement stratigraphy, Hole 444A.

hedral to subhedral, larger grains being subophitic to
ophitic and occasionally show zoning.

Olivine increases from around 1 per cent or less in the
upper part of the unit (444A-20-1, 27-29 cm) to 15 per
cent in the lower part of the unit (444A-20-4, 46-48 cm).
Olivine consists of relict grains (0.05-0.3 mm across)
situated in pseudomorphs of chloritic material or a
groundmass of fine-grained chloritic material. Occa-
sionally, complete replacement may have occurred.

Magnetite constitutes between 2 and 3 per cent,
usually as grains 0.02 to 0.3 mm across; elongate ag-
gregates of several grains also occur, either acicular or
sawtoothed, up to 0.5 mm long and 0.02 mm wide. In-
tergrown plagioclase, magnetite, and pyroxene are com-
mon.

The thin sections also show between 30 and 45 per
cent fine-grained to cryptocrystalline groundmass
material containing chlorite, clays, and possibly secon-
dary biotite and actinolite. Apatite and a zeolite (chaba-
zite?) occur as inclusions in plagioclase, and chrome
spinel occurs in olivine. In 444A-20-3, 30-32 cm,
chrome spinel was observed in an olivine grain which
was enclosed by pyroxene.

230

Vesicles constitute up to 5 per cent of some pieces
found in Core 19 core catcher, but were rare in the rest
of the unit. The vesicles varied between 0.2 and 0.8 mm
across.

The basalt in Core 20, Section 1, 53-81 cm appears to
be slightly different from the rest of the unit, in that it
contains less pyroxene (~ 10%, with a strong pinkish-
brown coloration), more magnetite (~ 10%), and large
aggregates of chlorite, up to 1 cm long, which are fre-
quently cut by acicular magnetite. The acicular mag-
netite (0.5-2.0 mm long, 0.01-0.03 mm wide) appears
to be aligned. Accessory dark-red-brown grains, possi-
bly iddingsite, are present in a heavily altered ground-
mass. This area probably reflects some hydrothermal
activity.

A K-Ar age determination on this sill yields an age of
14.2+2.1 m.y. (McKee and Klock, this volume).

Unit 2

Unit 2 consists of a plagioclase phyric basalt, cored
from 272.7 to 310.0 meters; 21 meters were recovered.
Initially, the unit consists of an amygdaloidal, aphanitic
to fine-grained plagioclase phyric flow, with a chill zone



at the top showing ropey pahoehoe texture; it contains 5
to 25 per cent amygdules and 5 to 20 per cent plagioclase
phenocrysts in the chill margin. The amygdules, which
are filled by a whitish-green clay (smectite?) and occa-
sional zeolites, gradually disappear in the first 2 meters.
The unit grades into a light-gray, medium-grained
(0.5-1.0 mm) plagioclase phyric (15-20% plagioclase
phenocrysts, 1-15 mm across) diabase with visible medi-
um-grained plagioclase and pyroxene. The unit is occa-
sionally cut by carbonate- and smectite- or chlorite-lined
veins and fractures. Some pyrite was observed around
veins in Core 23, Section 2.

At the top of Core 26 (Section 1, 0-14 cm), a few peb-
bles of gray sediment similar to that found in Cores 21
and 22 occurred along with a small piece (~ 5 X 4 cm)
of aphanitic plagioclase phyric (5% plagioclase pheno-
crysts, 2-5 mm long) basalt with approximately 3 per
cent vesicles (<2 mm). The piece has a glassy margin
and resembles that found at the top of unit 2. This
material occurs in the center of the unit, which is
medium grained, showing no sign of chilling, and there-
fore considered to represent up-hole contamination.

Thin-section studies indicate that grain size in the
unit increases from the top, reaching a maximum
around the base of Core 26 (~ 296 meters sub-bottom),
and decreasing slightly after this in Core 27. Relict
olivine and magnetite generally show a similar pattern.

Plagioclase constitutes 30 to 50 per cent of the rock, 2
to 30 per cent as phenocrysts (10-15% average), ranging
in size from 1.0 x 0.5 to 7.0 x 3.0 mm. Sizes of
plagioclase microphenocryst laths vary from 0.05 to 0.6
mm at the top of the unit to 0.4 to 2.5 mm in Core 26,
decreasing to 0.05 to 1.0 mm in Core 27. There is a com-
plete range of plagioclase compositions from calcic
phenocrysts (=An,, Michel-Levy method) to more-
sodic microphenocrysts (Ang, Michel-Levy method).
Sector or rim zoning (up to six zones) is commonly
observed in the large plagioclase phenocrysts, as are
aligned vacuoles and inclusions of a brown, rectangular,
moderately birefringent mineral (generally 0.01 x 0.02
mm).

Pyroxene (augitic composition) contents vary be-
tween 25 and 30 per cent. Ranges of grain size are 0.05
to 0.5 mm at the top of the unit, 0.2 to 6.0 mm in the
center of the unit (Core 26), and 0.05 to 0.6 mm at the
base of the unit. The larger pyroxenes are subophitic or
ophitic.

Relict olivine grains were observed only in the middle
and lower parts of the unit. The content increases from
approximately 1 per cent at the top of Core 25 to almost
10 per cent in Core 26, Section 3, 67-69 c¢m, then
decreases to 1 per cent in Core 27. The relict olivine
grains are surrounded by chloritic alteration products,
sometimes recognizable as pseudomorphs. Inclusions of
dark-red-brown chrome spinel (0.01-0.02 mm across)
occur in the relict olivine.

Magnetite contents vary between 1 and 5 per cent and
are generally higher in the middle of the unit than at the
top or in the lower part. Grain sizes of magnetite vary
from 0.02 to 1.0 mm, usually being coarser in the center
of the unit.

SITE 444

The groundmass consists of fine-grained to crypto-
crystalline chlorite, clays, and possibly fibrous actino-
lite. This material constitutes 10 to 30 per cent of the
basalt. Odd grains of calcite also occur in Section
444A-24-3, 21-23 cm.

Geochemistry

The geochemistry of these basalts is discussed in
detail elsewhere in this volume. Unit 1, the upper sill,
shows higher concentrations of some incompatible trace
elements (e.g., Zr and light REE). However, other in-
compatible trace elements and minor elements (e.g., Ti
and Y) have values similar to other basalts from the
Shikoku Basin.

The lower sill, unit 2, appears to be similar to other
Shikoku Basin material, although slightly more frac-
tionated.

Age and Emplacement

The two basalt units drilled at Site 444 show different
palaeomagnetic inclinations (unit 1: average reversed in-
clination of 58.7°; unit 2: average reversed inclination
of 12.3°). This evidence suggests that they are not of
comparable age.

Thermal effects suggest that they were intruded into
the adjacent sediments. These effects include (1) a thin
layer of baked (?) sediment overlying unit 2; (2) the pro-
duction of anomalies in the organic-carbon content of
the sediments; and (3) unusually consistent palaecomag-
netic inclinations in the overlying sediments, particu-
larly for unit 2.

Supporting petrological evidence for the designation
of these units as sills includes (1) lack of pillows or
thick, glassy margins, both of which would be expected
in sub-aqueous flows; (2) a general coarsening of grain
size towards the center of each unit, indicating similar
cooling above and below; (3) olivine maximum at about
two thirds of the depth of the units; this feature was also
observed at Site 443 and indicates that the base of Unit 2
probably was not far beyond the final depth of Hole
444A; (4) magnetite distributions which exhibit a simi-
lar, but not as marked variation.

These vertical variations of grain size, olivine and
magnetite distributions suggest that the units lie parallel
to the sedimentary bedding.

Organic-carbon measurements suggest that the upper
sill, unit 1, may have been intruded between 12.2 and
13.5 Ma. A K-Ar age determination on the upper sill
yielded an age of 14.2+2.1 m.y. (McKee and Klock,
this volume). It is only possible to assign a maximum
age to the lower sill, unit 2; this is the paleontological
age of 15 m.y. for the overlying sediments.

PALEOMAGNETISM

Sedimentary Layers

About 272 meters of sediments were drilled at Hole
444 and Hole 444A, from which cylindrical samples
were taken from the cored sections. Measurements of
NRM and AF-demagnetized NRM were carried out by
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means of a spinner magnetometer (Site 442 report).
Maximum AF was 150 oe, decreasing to zero at a cons-
tant rate of 10 milligauss/cycle. All data, including sam-
ple positions, magnetization measurements, and other
parameters, are listed in Table 8. Changes of NRM po-
larity with respect to sub-bottom depth are shown in
Figure 7. Absolute values of NRM inclination are plot-
ted in Figure 8. The sediment samples were arbitrarily
divided into four 50-meter intervals of sub-bottom
depth, and a statistical treatment was applied. No ten-
dency was found in the relation of NRM inclination
values to sub-bottom depth.

Basalt Samples

Two basalt sequences were penetrated at this site. A
basalt of about 5.5 meters was recovered from an upper
sequence, and one of about 12 meters from a lower se-
quence. Between the two basalts is a sediment interbed.
Recovery of the sediment cores just above and below the
uppermost basalt is poor, probably because of washout.
Twenty-five cylindrical minicores were taken from the
basalt cores for paleomagnetism study. NRM and AF-
demagnetized NRM were measured in the manner de-
scribed for Site 442. Results of measurements are given
in Table 9. All the samples except for one are magnet-
ically soft, showing a relatively low MDF, from 30 to
140 oe, as illustrated in Figure 9. Nevertheless, it is like-
ly that AF-demagnetized NRM reveals inclination of the
past geomagnetic field with high fidelity. This is shown
clearly in the inclination values of Figure 10. In the top
layer of basalt, inclination values cluster around 60
degrees (negative), and scatter is relatively small. In the
underlying layer they are clustered around 13 degrees
(negative), and scatter is small, as shown in Table 10.
Moreover, it is striking to observe that the AF-demag-
netized NRM inclinations of sediment samples from
above both the basaltic layers fall very close to NRM in-
clinations of the basalts.

Summary for Site 444

The results are summarized as follows:

1. Remanent magnetism of both sediment and basalt
samples is sufficiently stable to provide data about pale-
omagnetic inclination.

2. NRM intensity of basalt at Hole 444A is lower
than that of typical oceanic basalt.

3. The mean value of NRM inclination of sediments
is close to 35 degrees for the top 200 meters, with very
large scatter below.

4. The top layer of basalts is reversely magnetized,
with high absolute inclination, in contrast to the under-
lying layer with low inclination values.

5. Inclinations of stable NRM of basalt and that of
sediment just above the basalt are similar.

These results lead to the following conclusions:

1. Because NRM of basalts of Hole 444A is weak
(1-2 x 103 gauss/cm3) and the rocks are reversely mag-
netized, the penetrated basalts cannot be the source of
the positive geomagnetic anomaly at this site.

2. Although NRM inclination values of the sedi-
ments are largely scattered, their mean values suggest
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TABLE 8
Paleomagnetism Measurements of Sedimentary Cores from Site 444%
Sample Sub-bottam JNRM Susceptibility Inciingtion
(interval in cm) Depth (m) (10'5 gauss) (10~ gaussfoe) NRM  AFD  Polarity
444-3-1, 12-14 15.63 1.86 0.36 -396 -30.5 -
3-2,22-24 17.23 1.52 0.27 -49.7  -43.5 +
4-1,116-118 26.15 2,20 0.25 =202 -25.5 -
42,116-118 27.67 161 0.37 285 228 +
4-3,20-22 28.21 4.48 0.36 -69.8 -69.6 -
4-3,114-116 29.15 0.14 0.40 -1.6 44.6 -+
5-1, 76-78 1525 4.50 0.54 -26.1 -25.4 -
5-2,92-94 36.93 224 0.23 21.0 221 +
5-3,60-62 380 6.03 0.47 704 =714 -
5-4,68-70 39.69 3.14 0.40 -19.8 -27.9 -
7-1, 50-52 54.01 1.64 0.52 16.5 17.8 +
7-2,77-79 55.78 1.65 0.43 64.2  66.2 +
7-3,43-45 56.92 2.13 0.76 246 0.8 +
7-4,12-14 58.13 2.20 0.69 1.7 150 +
7-6, 28-30 61.29 2.87 0.59 55.4 §5.6 +
91, 110-112 7361 6.86 0.68 -17.2 -15.0 +
10-1, 52-54 82.53 1.59 035 187 218 +
10-2, 52-54 83.93 0.040 0.29 1.0 459 +
444A-1-1, 64-66 B82.65 2.35 0.46 614  60.8 +
1-2, 64-66 84.15 0.09 0.33 21.3 14.0 +
1-3, 64-66 85.65 1.13 0.38 -11.8 =253 =
14, 64-66 B7.15 2.19 0.54 20.0 239 +
1-5, 64-66 B8.65 8.35 0.54 32.2 30.7 +
1-6, 64-66 90.15 2.83 0.47 55.0 58.7 +
2-2,92-94 93.23 0.30 0.38 47.6 4.4 +
2-3,23-25 94.74 2.74 0.60 -61.6 -6L.1 -
24, 23-25 96.24 6.52 0.62 414 423 +
32, 62-64 103.13 1.49 0.55 4.7 11.8 +
3-3,62-64 104.63 2.93 0.76 -63.3 -63.1 -
34, 62-64 106.13 2.05 0.59 -47.9  -454 -
3-5,62-64 107.63 1.99 0.53 -45.1 -47.5 -
6-1, 38-40 129.89 1.24 0.42 =294  -30.7 -
6-2, 38-40 131.39 342 0.50 59.5 5B.1 +
6-3, 38-40 132.89 1.48 0.32 0.7 332 +
6-4, 38-40 134.39 5.35 0.39 57.7 39.8 +
6-5, 38-40 135.89 2.63 0.51 207 251 +
7-1, 56-58 139.57 1.70 0.68 40.3 46.3 +
8-1,69-71 145.20 1.58 0.45 -26.9 -24.3 -
9.1, 28-30 158.29 5.25 0.70 -24.5 =251 -
9-2, 28-30 159.79 £ 1.27 -26.6 -35.0 -
9-3, 28-30 161.29 2.06 0.96 -15.7 -36.2 -
9-4, 28-30 162.79 5.59 1.10 -22.5 =283 -
9-5, 28-30 164.29 0.45 1.13 -53.7 -41.2 -
10-1, 104-106 168.55 1.34 1.79 49.0 50.3 +
10-2, 104-106 170.05 4.15 1.27 1.9 -114 +-
11-1,112-114 178.13 4.41 0.53 24.9 25.8 4+
11-2, 118-120 179.69 1.66 1.00 -16.8 -17.8 -
11-3,115-117 181.16 .04 0.45 =335 -3%.2 -
114, 60-62 182.11 1.90 0.93 445 -43.1 -
12-1, 94-96 187.45 0.57 0.69 15.6 4.3 +
12-2,119-121 189.20 7.84 0.96 -59.7 -58.6 -
13-1,91-93 196.90 8.19 1.72 73.5 70.4 +
13-2, 68-70 198.19 1.50 1.09 51.5 28 +
13-3,30-32 199.31 5.24 1.06 =261 -21.2 -
14-1, 73-75 206.24 5.69 0.96 548 554 +
14-2, 73-75 207.74 7.64 0.69 364 351 +
143, 73-75 209.24 6.64 0.47 4.0 318 +
15-1, 44-46 21545 8.14 0.98 381 379 +
444A-15-2, 4446 216.95 2.30 0,49 3.0 323 +
15-3, 44-46 218.45 6.00 0.77 536 556 +
16-1, 4446 224.95 8.46 0.63 124 10.5 +
16-2, 110-112 227.09 9.35 0.62 —46.3  -46.7 -
16-3, 130-132 228.81 7.85 130 -63.0 -58.0 -
17-1,25-27 234.26 2.97 0.44 =757 -69.5 -
21-1,122-124 254.23 2.36 1.72 -1.8 -6.4 -
21-2, 33-35 254.84 10.78 1.03 436 41.6 +
21-2, 35-37 254.86 12.20 115 29.1 318 +
21-2, 39-41 254.90 8.64 L13 33.0 304 +
22-1,75-17 263.26 5.39 058 4.5 =19 -
22-2, 75-77 264.76 2.37 0.66 =26 -14.2 -
22-3,95-97 266.46 2.34 0.51 1.7 =74 4=
22-3,99-101 266.50 5.80 067 -16.5 -2L§ -
225, 75-717 269.26 237 0.49 -5.3 -9.6 -
226, 146-148 27147 6.06 0.24 =230 =24 E

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

Weak.

that the paleolatitude of this area in the middle Miocene
was a little lower than the present latitude.

3. There is evidence that the sediments just above
both the basaltic layers were heated to a certain temper-
ature at which sediment was remagnetized and realigned
close to NRM direction of the basalt (i.e., parallel to the
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Figure 8. Absolute values of inclination of NRM versus sub-bottom depth of the
sedimentary layers. Open circles are mean values of the inclination taken every 50
meters. Vertical bars represent standard deviations. Also shown are statistics of
NRM inclinations of sedimentary cores, grouped every 50 meters.

TABLE 9
Paleomagnetism of Basalts, Hole 444 A2
Sub-bottom
Sample Depth INRM Inclination  Inclination MDF Xin
(interval in cm) (m) (103 gauss) NRM AFD (oe) (1073 gauss/oe) Q' Remarks

444A-20-1, 27-29 243.78 58.9 =553 -60.9 55 4.28 31.8 100 oe
20-1, 71-73 24422 119.8 -54.6 -60.2 45 8.23 33.6 50 oe
20-2, 88-90 245.89 27.0 -26.2 -51.9 35 4.23 14.7 50 oe
20-4, 46-48 248.47 31.9 -69.8 -61.7 75 4.00 184 100 oe
23-2, 87-89 274,38 217.3 -8.7 -16.2 105 8.50 59.0 150 oe
23-2,138-140 274.89 311.5 ~11.2 -13.4 130 6.13 117.2 150 oe
24-1,73-75 279.24 152.6 =33.5 -16.2 115 7.53 46.8 150 oe
24-2,30-32 280.31 143.5 -17.0 -11.8 105 6.79 48.8 150 ce
24-3,21-23 281.72 408.3 -11.3 - - 5.92 159.2 =
25-1,49-51 282.00 336.0 -13.4 -12.8 125 4.65 166.8 150 oe
25-2,50-52 283.51 292.5 -12.2 -8.8 95 9.71 69.5 100 oe
25-2,109-111 284.10 96.7 ~1.7 -13.8 90 8.23 27.1 100 oe
25-3,44-46 284.95 121.3 -13.6 -12.8 85 6.86 40.9 100 oe
25-3,92-94 285.43 282.6 -11.3 -13.6 160 6.43 101.4 200 oe
25-4,38-40 286.39 463.1 -9.5 -12.4 110 7.58 141.0 150 oe
26-1,75-77 291.76 210.7 -12.3 -11.7 100 8.62 216.8 100 oe
26-2, 05-07 292.56 96.8 -0.4 -9.3 45 1142 96.8 50 oe
26-3,68-70 294.69 64.2 -6.6 -13.2 35 8.35 64.3 50 oe
26-4, 63-65 296.14 42.0 -38.7 -15.0 145 7.30 13.3 150 oe
27-1,90-92 301.41 46.4 -15.1 -10.1 260 8.62 12.4 300 oe
27-2, 93-95 303.85 51.9 -25.0 -14.1 70 8.65 13.8 100 oe
27-3,43-45 304.85 339 =55 -13.9 140 9.02 8.7 150 oe
27-4, 83-85 306.75 394 -13.0 -10.3 65 9.16 9.9 100 oe
27-5,39-91 307.81 38.7 3.5 -4.8 70 9.73 9.2 100 oe

AMDF is the median destructive field (of AF demagnetization) at which the remanent magnetism of a specimen decreases to
50% of its initial value; Xj, is the initial susceptibility of a specimen; Q" 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 8.
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TABLE 10
Statistics of Paleomagnetism Results for Basalt
Samples of Hole 444 A

Core Number 20 23-27

Number of Samples 4 20

Inclination® Mean 58.7 123

(degrees) Standard 4.6 2.7
Deviation

Intensity** Mean 594 1725

(107 gaussfemd) g a 426 1348

Deviation

geomagnetic field direction at the time of basalt forma-
tion). Occurrences of chocolate-colored clay at the sur-
face of basalt layers, overgrowth of microfossils, a
slight increase of carbon content, and decrease of water
content of sediments observed above and between two
basalt layers seem to favor heating of sediments. The
most probable cause is an intrusion. The heat of in-
truded basalt would be dissipated in the heating of
oceanic interstitial water, which would migrate upward,
resulting in heating sediments above the intrusion. Heat
would also be transferred by conduction and radiation,
but the efficiency of convection (migration of water) is
much higher (probably by one order of magnitude) than
that of conduction or radiation. Therefore, sediment
above the intrusion would receive much more heat than
that below. As the temperature of the sediment was
raised, there must have occurred a remagnetization of
NRM, due to thermochemical reaction (thermochemical
remanence), purely thermal agitation (partial thermo-
remanence), or hydromechanical turbation which re-
aligned the original remanent magnetization with the
geomagnetic field. If this is the case, both basaltic layers
penetrated at this site must have been intruded after for-
mation of the sedimentary layer above the basement
rocks.

Summary for Shikoku Basin, Sites 442 through 444

Paleomagnetism data for sediment and basalt sam-
ples taken in the Shikoku Basin during Leg 58 are sum-
marized as follows. At Sites 442 through 444, nine flow
units are distinguishable by their AF-demagnetized and
original NRM inclinations (hereinafter, “‘unit”” means
magnetic unit). On the basis of paleontological study,
the basement of the whole area has been dated as middle
Miocene, which assumes that all the lava units were
formed during the same geologic age. Mean values of
paleomagnetic data are listed in Table 11. For the sedi-
mentary layers (Figure 11), the sedimentation rate was
not constant during the last 15 m.y., and values are plot-
ted against time without scale.

The results are summarized as follows:

1. Basement of the Shikoku Basin around Sites 442
through 444 remained at the same latitude or shifted
slightly northward by not more than 4 degrees (410 km)
during the last 20 m.y.

2. Scatter of NRM inclination of basalts is statistical-
ly of the same magnitude (~ 40 degrees), although the
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TABLE 11

Statistics for Stable NRM Inclination and Intensity of Basalt
Samples obtained in the Shikoku Basin during Leg 58

Absolute
Inclination Intensity
(degrees) (10-3 gauss/cm3)
Nine Units  Number of Standard  Number of Standard
Hole/Core Samples Mean  Deviation Samples Mean  Deviation
4424 37 7 36.2 4.2 8 208.5 129.5
4428 B-14 26 45.3 10.0 35 364.5 354.0
442B 16-20 6 40.7 13.2 7 326.9 144.5
443 49-50 7 30.6 2.0 7 651.5 186.7
443  51-54 15 41.7 23 15 481.9 288.2
443 55-58 15 66.2 7.5 15 271.3 212.7
443 59-63 26 502 4.5 26 1.1 29.3
444 20 4 584 4.6 4 59.4 42.6
444 23-27 20 12.3 2.7 20 172.5 134.8
Overall - 424 15.7 - 289.7 -
20
® Sediments
= X Basalts
g O Recent Geomagnetic
Inclination
gﬁﬂ' clinati
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2 [ e * * . X
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Figure 11. Mean values of NRM inclinations of sedi-
ments and basalts (Table 11) plotted against age. Age
of basalls is assumed to be that of the bottom layer of
sediments.

scatter within any basalt unit is much smaller. This im-
plies that large wobbling or excursion-type motion of
the geomagnetic dipole moment is common from the
Miocene to the Holocene. A small secular variation is
observed rarely in Quaternary basaltic rocks from cen-
tral and northeast Pacific islands and from Hakone,
Japan probably within a restricted geologic time span.
The same type of inclination change is observed at sev-
eral sites far from the present site (DSDP Legs 51, 52,
and 55).

3. There is no positive correlation between NRM of
basalts and the geomagnetic-anomaly pattern of this
area. At Sites 442 and 443, we found basalt layers carry-
ing both normal and reversed polarities of NRM, and at
Site 444 NRM is reversed, in contradiction with the
sharp positive magnetic anomaly of this location.
Therefore, it seems that the geomagnetic-field anomaly
pattern at this area must be caused by NRM of (prob-
ably) basaltic layers seated under the ocean bottom
deeper than several hundred meters. Thus, a more
detailed study and construction of a new model for the
magnetic ocean crust of this particular region are need-
ed.

PHYSICAL PROPERTIES

Physical-properties measurements at Site 444 con-
sisted in shear strength in sediments, and thermal con-
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ductivity, sonic velocity, porosity, density, and water
content for sediments (Table 12) and basalts (Table 13).
Techniques were the same as those outlined in the Site
442 report. Data from special 2-minute GRAPE counts
on basalts are tabulated in Table 14. A grain density of
2.96 g/cm? was assumed for calculations of porosity
and density.

Changes in shear strength of sediments in the upper
160 meters of the sedimentary sequence (Figure 12) are
similar to those observed for the same depth interval at
Sites 442 and 443. Shear strength is low for the Pleisto-
cene and Pliocene sediments constituting the upper 80
meters of the sequence. Shear strength increases in the
late-Miocene sediments, unit III, between 83.5 and
168.1 meters. The linear relationship between shear
strength and depth for this unit is:

7= —4.86 + 0.06z,

where 7 equals shear strength and z equals depth. The
correlation coefficient is 0.94.

The average thermal conductivity of Site 444 sedi-
ments is 2.32 mcal/cm-s-°C, with a range of 1.989 to
2.581 mcal/cm-s-°C. No systematic variation of sedi-
ment thermal conductivity with depth was observed
(Figure 13). Thermal conductivity increases to an
average value of 3.57 mcal/cm-s-°C in the lower basalt
unit. The range of conductivity is 3.33 to 3.83 mcal/cm-
s-°C.

Figure 14 shows thermal conductivities of Hole 444A
basalts as a function of porosity and includes the rela-
tionship derived for Site 443. The conductivities of Hole
444 A basalts are lower for a given porosity than the con-
ductivity values from Site 443 basalts and do not fit the
conductivity-porosity relationship established for Site
443 (see Site 443 report). The reason for this discrepancy
is unclear. A significant change in the mineralogy of the
basalts at this site could change the thermal conductivi-
ty. An increase in feldspar content, for instance, would
reduce the thermal conductivity.

Sonic velocities in sediments vary little to a depth of
about 225 meters (Figure 15). The average velocity for
this interval is 1.53 km/s, similar to the average velocity
for sediments from Sites 442 and 443. Sonic velocities
increase to values greater than 2.8 km/s below 225
meters. A high-velocity basalt unit (about 5.0 km/s)
beneath the sedimentary material was drilled. The
higher-velocity sediment and the basalt unit certainly
can be an acoustic reflector and appear as acoustic base-
ment at this site. Christensen et al. (1973) noted that
consolidated deep-sea sediments can be characterized by
high sonic velocities and, furthermore, can be confused
with the top of oceanic crustal basement. This was the
case at Site 444, as sediments were recovered below the
basalt unit and a thicker basalt unit, apparently base-
ment, was penetrated below that.

Velocities in the uppermost portion of the deeper
basalt unit are low, but increase to values of 5.4 to 5.6
km/s within 5 to 10 meters of the top of the unit (Figure
16). The average sonic velocity in Hole 444A basalts is
5.16 km/s, and the range is 4.25 to 5.60 km/s. The
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TABLE 12
Summary of Physical Properties of Sediments, Site 444
Sonic Thermal Shear Wet-Bulk Water
Sample Velocity  Conductivity Strength Densitay Porosity  Content
(interval in cm) Lithology (km/s)  (mcalfem-s-"C) (X 10-5 dynes/cm2)  (g/cm3) (%) (%)
444-2-2,5-8 mud - - 0.05 - — -
2-3,56-59 " - - 0.096 - = =
2-4,16-26 » 1.503 2.444 0.096 1.43 76.01 54.30
2-4,144-146 Ak - - - 1.47 7347 51.19
3-1,50-53 ” - — 0.096 ™ — =
3-2,44-54 1 1.520 2472 - 1.50 7213 49.79
3-3,50-53 ” - - 048 - - -
4-1,49-52 ” - - 0.86 - - =
4-2,99-109 2 1.561 2.381 - 1.42 74.41 53.71
4-3,106-116 " 1.426 2.489 - 1.49 T2:15 49.59
4-4,4-7 ” - - 0.048 - - -
4-4,44-47 ¥ - - 0.096 = = -
5-1,72-75 » - - 0.29 - = =
5-2,72-75 ” - - 0.19 1.47 76.05 53.01
5-3,72-75 » — - 0.56 - - -
5-4,72-82 " 1.492 2.447 0.07 1.46 73.69 51.87
7-1,29-32 » = — 0.77 N - -
7-2,97-100 " - - 0.17 1% = =
7-3,36-39 " - - 0.18 - - =
7-5, 144-150 ” - - - 1.60 68.85 44.18
7-5, 144-150 » — ~ - 1.58 67.56  43.95
9-1,40-50 ” 1.580 2.292 0.29 1.35 81.63 62.01
10-2, 77-89 " 1.526 2.253 0.38 1.42 78.68 56.78
444A-2-3, 85-99 ” 1.521 2.225 0.48 1.50 67.85 46.46
3-3, 79-94 2 1.514 2.294 1.15 1.51 74.17 50.37
3-5, 29-32 2 - - 2.01 - - -
6-3, 48-58 Siliceous mud 1.471 2.308 3.26 1.42 75.71 54.44
6-3, 51-54 i 1.521 - - o = =
6-4, 140-150 1 - - - 1.42 7456 5378
7-1, 68-78 ” — 2.372 3.45 1.42 77.90 56.15
8-1, 74-85 " 1.511 2.344 4.02 143 77.65 55.65
9-3, 140-150 ” - - - 1.46 72.24 50.84
94, 8-12 e - - 2.11 1.41 76.72 55.63
9-4, 58-68 » 1.517 2.281 - - = =
10-2, 67-77 mud 1.544 1.989 7.66 1.55 66.79 44.08
11-1, 48-58 " 1.520 2.253 2.68 1.46 69.52 48.92
11-2,48-58 ” 1.570 2.253 2.72 1.57 63.29 41.21
11-3, 48-51 " - - 6.80 - - -
11-4,65-68 " - - 6.61 - - -
12-1,41-43 " - = 2.20 - - -
12-1, 85-88 " - - 2.20 - - =
12-2, 70-80 = 1.510 2.450 2.97 1.49 73.19 50.41
12-3, 14-17 " - - 3.83 = - -
13-1,63-73 mudstone 1.561 2.581 268 1.56 72.56 47.78
13-3,53-56 iy - - 8.24 - - =
14-3,32-42 ¥ 1.555 2.092 - 1.41 77.02 55.96
14-3,90-93 ” - = - 1.51 73.29 49.82
15-2, 40-50 o 1.581 2.206 - 1.52 66.13 44.48
16-1,44-47 * 1.657 - - 1.44 73.99 51.40
16-2, 140-150 . - - - 1.51 73.53 48.56
16-3,127-141 # - 2.903 = 1.68 55.64 33.12
17-1,0-3 claystone 3.152 - = - - -
17-1, 25-28 ” 2.925 - - — = =
17-1,25-28 2 2491a = = = = —
21-1,60-63 # 1.592 — — = = -
21-1,135-150  ash - - — 1.54 62.52 41.72
21-1,135-150 > = - - 1.48 71.92 48.59
21-2, 93-95 siliceous mudstone - - - 1.53 65.75 44.00
22-1,15-18 claystone 1.725 - - - - -
22-2,91-93 2 = - 5.17 - - ==

aPropagation direction parallel to core axis.
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TABLE 13

Summary of Physical Properties of Igneous Rocks, Hole 444 A

Sonic Thermal Wet-Bulk Grain
Sample Piece Velocity Conductivity Density Densit Porosity
(interval in cm) No. (kmfs)  (mecalfem-s-"C)  (glem®)  (gfem¥) (%)
444 A-20-1,45-48 2b 5.032 = = = =
23-2, 87-97 14 4.250 3400 = - =
24-1,62-72 Ba 5.063 3.459 - - =
24-2, 30-40 2 5419 3.469 - - =
25-1,8-11 la 5.460 - 2.82 294 6.19
25-1,45-55 If - 3.831 - = -
25-2, 3545 1d - 3.558 - = =
25-3, 40-50 le - 3.597 - - ot
25-3,92-102 le - 3.611 = = =
26-1,65-75 la - 3.675 = - =
26-2,4-14 la - 3.769 s =
26-2, 110-120 le - 1517 - - =
26-3, 66-76 2 - 3422 - - =
27-1,90-100 3b = 3333 - - -
27-2,90-100 1d - 3.675 ] b ™
274, 3-6 la 5.602 - 2.87 298 5.36
274,45-55 3a - 3675 - = -
275, 3949 5b - 3.594 - - -
TABLE 14

Wet-Bulk Density and Porosity from 2-Minute
GRAPE Counts, Igneous Rocks, Hole 444A1%

Wet-Bulk
Sample Piece Densit}' Porosity
(interval in cm) No. (g/em?) (%)
444A-20-1,27-29 1 2.59 19.10
20-1, 45-47 2b 2.60 18.89
20-1, 71-73 5 2.60 18.50
20-2, 85-87 lc 2.56 20.90
20-2, 88-90 lc 2.69 13.74
20-4, 46-48 1 2.65 15.92
23-2, 87-89 14 2.56 20.82
23-2,138-140 22a 2.79 8.97
24-1, 73-75 8a 2.79 8.73
24-2,30-32 2 2.80 8.46
24-3,21-23 1 2.85 5.88
25-1,49-51 1f 2.90 3.19
25-2,50-52 le 2.84 6.41
25-2,109-111 1h 2.88 4.42
25-3,44-46 le 2.81 7.75
25-3,92-94 le 2.82 7.15
25-4,38-40 2 2.89 3.95
26-1, 65-67 3c 2.87 4.73
26-2, 5-7 la 2.86 5.36
26-2,111-113 lc 2.92 2.20
26-3, 68-70 2 2.84 6.06
26-4, 63-65 5 2.85 5.73
27-1, 90-92 3b 2.81 7.84
27-2, 93-95 1d 2.82 7.51
27-3,43-45 lc 2.89 3.48
274, 83-85 3c 2.81 7.58
27-5,39-41 5b 2.87 4.75

aCounts through basalt minicores except 20-1, 45~
47 cm and 20-2, 85-87 cm.

higher velocities, however, are more representative of
the unit. Density estimates from 2-minute GRAPE
counts are also shown in Figure 16. Low densities char-
acterize the upper portion of the basalt unit and are
caused by numerous vesicles filled with clay. The
average density for the remainder of the unit, however,
is 2.85 g/cm3.
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Figure 12. Shear strength versus depth for Site 444 sed-
iments.

CORRELATION OF GEOPHYSICAL DATA
WITH DRILLING RESULTS

Introduction

Site 444 is on seismic-reflection profile KH77-1:770511-
1835 obtained by the R/V Hakuko-Maru (Figure 1).
The site is on the eastern shoulder of a positive magnetic
anomaly with moderate amplitude (120 gammas peak to
trough). It is situated in a NNW-SSE-elongated moat
west of an escarpment of basement which may have
trapped thick sedimenfs covering the eastern margin of
the basin. Sonobuoy observation was not made, as our
attempt at sonobuoy survey when leaving the site was
prevented by bad weather and sea conditions.

Sonic Velocity and Sub-bottom Depth

Seismic-reflection profiles taken underway when ap-
proaching and leaving the site and the aforementioned
data show a layering of semi-transparent sediment with
two-way normal time of about 0.28 seconds overlying
the acoustic basement. Shipboard measurement of the
sonic velocity of sediment recovered indicated that its
V, is about 1.55 km/s on the average throughout the
cores, except for a 12-meter-thick layer of claystone (V,
= 3.1) overlying the first basalt encountered at this site.
Thickness of sediment thus estimated is 217 meters,
which is consistent with the depth of the claystone with
a high velocity (228 meters), but appreciably higher than
the depths of basalt layers recovered.
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Figure 14. Thermal conductivity versus porosity for
Site 444 igneous rocks.

Magnetic Anomaly, Paleomagnetism, and
Paleontological Age

Natural remanent magnetization of rocks recovered
at this site is all reversed, in contrast to the observed
positive magnetic anomaly. This discrepancy cannot be
explained by the skewness of the anomaly due to the
angle of anomaly trend from the meridian line. Thicker
and possibly more strongly magnetized layers with nor-
mal magnetic polarity should be located below this hole.

The most remarkable aspect of magnetism of basalts
recovered at Sites 442 through 444 in the Shikoku Basin
is the independence of polarity from the magnetic
anomaly observed at each site. As shown in Figure 17, a
succession of alternating normal and reversed polarities
of natural remanent magnetization was found in the
layers about 130 to 180 meters thick at Sites 442 and

SITE 444
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Figure 15. Sonic velocity and wet-bulk density versus
depth for Site 444 sediments. Igneous rocks are
shown by the cross-hatched pattern.

443, Only reversed polarity was found in the 75 meters
of basalts recovered at Site 444. Although these sites are
slightly off the crest of the positive anomaly, the block-
source model of linear magnetic anomaly indicates that
magnetization beneath these sites must be normal as far
as the model obtains.

Occurrence of both normal and reversed polarities at
the same sites indicates that duration of volcanism
forming these layers was not short (probably more than
0.2 m.y. to form the 100-meter layer at Site 443), and
may have been intermittent, with some period of cessa-
tion. Therefore, ages of the oldest sediments overlying
or interlayered with the basalt layers will not provide
ages of the major crustal formation by spreading. It
seems likely that the uppermost layers of basalt were
formed either by later eruptions or by off-ridge intru-
sions sometime after spreading from the crest of the
ridge. The difference in polarity and inclination of mag-
netization in samples among these sites imply that the
later activity was not simultaneous in this basin.

The following implications pertain to the origin of
linear magnetic anomalies in the Shikoku Basin:

1. The uppermost basalt layers, at least a few hun-
dred meters thick, are not the primary source of the ob-
served magnetic anomalies. Uniformly magnetized lay-
ers causing the linear magnetic anomalies should be
deep-seated, beneath the layers penetrated by drilling.

2. The magmatic activity forming the uppermost
pillow lavas and sills was not synchronous with crustal

239



SITE 444

Wet-Bulk
Lithologic Sonic Velocity Density
Unit (km/s) {g/cm?)
4.0 5.0 25 3.0
240 T T | T R B R
L]
1
260 ¢ o
@
E
-]
a
7]
E
= L .
o
B el e e e et i T P i et il et e  at A
o
E
2
-
=]
2
S 280 -]
7]

N\r

Z
I

Z

| 1 | L I | 1

Figure 16. Sonic velocity and wet-bulk density versus
depth for the igneous rock units cored at Site 444.

spreading in the basin, and possibly much later phenom-
ena, with several intervals of cessation of volcanism.

3. The exact age of spreading and mode of spreading
cannot be given by the oldest sediments recovered by the
present drilling. The oldest sediment ages provide the
minimum ages of crust formation. Spreading must be
older than these ages.

SUMMARY AND CONCLUSIONS

Summary

The stratigraphic succession at Site 444 consists of
seven lithologic units, five of which are sedimentary and
range in age from middle Miocene to Quaternary, and
two of which are basalt. Both basalt units are diabase
sills; one intrudes middle-Miocene mudstones.

The total penetration at Site 444 was 310.0 meters,
and both a sedimentary section and the top of an igne-
ous section were recovered. The depth of penetration in-
to basalt was 37.3 meters.

The interpretation of relative depth of deposition of
the sedimentary units at Site 444 is shown in Figure 18.
The sediment contents suggest that during the deposi-
tional history at Site 444 the depositional surface fluc-
tuated both above and below the CCD, but well below
the lysocline. Deposition was below the CCD during
deposition of the hemipelagic clays of unit II and the
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remanent magnetization of basalts and the magnetic
anomaly at each site in the Shikoku Basin.

basal part of unit Ib. The remaining units were depos-
ited slightly above the CCD.

The dominant mode of sedimentation at Site 444 was
the deposition of hemipelagic clays. However, other
lithologic components are also present, and are more
prevalent than at Sites 442 and 443. The ash content at
Site 444 is much higher than the other sites, and both
andesitic and basaltic ash occur. The presence of clayey
nannofossil oozes and thin layers of clayey radiolarian
oozes at Site 444 indicates periods of slight increases in
biogenic pelagic sedimentation. Such clayey biogenic
pelagic interbeds are rare at Site 443 and absent at Site
442, This indicates that Site 444 was closer to volcanic
sources (possibly local seamounts, the Iwo Jima Ridge
or the Bonin Islands) or more favorably located with
respect to prevailing wind directions than the other sites.
Site 444 was more distal also with respect to sources of
hemipelagic materials, thus permitting better preserva-
tion of clayey biogenic oozes in the sedimentary record
and accounting for a thinner succession of hemipelagic
sediment.

The sediment accumulation rate at Site 444 is general-
Iy moderate throughout, the highest rates occurring dur-
ing the Pleistocene and the early middle Miocene, when
there was an increase in the volume of ash. These slight-
ly higher rates are coincident with known circum-Pacific
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Figure 18. A. General curve showing estimated water
depth of CCD in Pacific Ocean (after van Andel et
al., 1975, p. 47, fig. 29). B. Relative depth of deposi-
tion at Site 444 compared to CCD curve for Pacific
Ocean.

volcanic episodes (Kennett et al., 1975). The remaining
rates for the hemipelagic interval are far lower than at
Sites 442 and 443. These lower rates reflect the distal
location of Site 444 with respect to known sources, and
are partly controlled by preservation of biogenic pelagic
sediments. The sediment accumulation rate for unit V
pelagic red clay is exceedingly low.

Organic-carbon content decreases regularly to a
depth of 100 meters and is constant below that depth. A
higher organic-carbon content occurs immediately be-
low the basalt sill in unit I'Vc. The vertical decrease in
organic-carbon content may owe its origin to continuing
bacterial degradation of organic material in the sedi-
ments until the nutritional value is exhausted. This
bacterial degradation appears to require about 6 or 7
m.y., after which time the organic-carbon content re-
mains constant. An anomalously high organic-carbon
content occurs immediately below the basaltic sill, in-
dicating that there the intrusion occurred before bac-
terial degradation was completed. The basalt intrusion
pyrolyzed the remaining organic material, rendering the
residue unusable by the bacteria. These thermal effects
appear to have preserved completely the organic-carbon
content for 10 meters below the sediment. A compari-
son of the content of pyrolyzed carbon with the bacteri-

SITE 444

al degradation curve provides an estimate of the age of
the basalt intrusion at 13 to 14 m.y. A K-Ar age deter-
mination on this upper sill yielded an age of 14.2+2.1
m.y. (McKee and Klock, this volume).

The pH of the sediment averages 7.64, the alkalinity
averages 3.12 meq/kg, the salinity averages 35.9 per
mill, and the chlorinity averages 19.2 per mill.

Physical properties show several changes that are
consistent with observations made at Sites 442 and 443.
The sonic velocity of the sediments averages 1.53 km/s,
whereas for the basalt it averages 5.16 km/s. Average
density for the sediment is 1.51 g/cm3, and for the
basalt 2.85 g/cm3. Porosity for the sediments ranges
from 56 to 82 per cent, and in the basalt from 2 to 21 per
cent. The shear strength of the sediments ranges from
0.1 to 8.2 dynes/cm2. At Site 444, a correlation between
shear strength and depth can be extrapolated from a
depth of 80 to 160 meters, but the data are too variable
below that depth to define any additional trends. The
correlation coefficient is 0.94 for that interval.

The basalts are mostly olivine tholeiites and consist
of an aphyric basalt and diabase sill which intrudes unit
[Vc, and a massive unit of plagioclase phyric basalt and
diabase below the sedimentary column. The age of the
oldest sediment immediately above the second basalt
unit is 14 to 15 m.y., whereas the estimated age of intru-
sion of the basalt sill of unit | is estimated at 13 to 14
m.y. A K-Ar age determination on this upper sill yield-
ed an age of 14.2+2.1 m.y. (McKee and Klock, this
volume). The massive basalts of Unit 2 appear to be em-
placed beneath a sedimentary cover, as indicated by the
lack of pillows. Both basalt units appear to be younger
than the start of sedimentation and probably indicate an
episode of “‘off-ridge’’ volcanism in the Shikoku Basin
that post-dates the youngest age of spreading, reported
as 17 m.y. by Kobayashi and Isezaki (1976) and Koba-

yashi and Nakata (1977).
Paleomagnetism measurements show that Site 444

(and in conjunction with a re-plotting of data from the
earlier sites, also Sites 442 and 443) was located approxi-
mately 500 km south of its present position at 15 Ma.
That paleolatitude is in rough agreement with a known
convergence rate of the Philippine plate into the Nankai
trough of 3 cm/yr. The NRM intensities of the Site 444
basalts are lower than those of typical oceanic basalts.
The basalt sill intruding unit IVc shows reversed magne-
tization with high absolute inclination, whereas the
massive basalt beneath unit V shows reversed magneti-
zation, with low values of inclination. The inclination of
stable NRM of basalt and sediment immediately overly-
ing it is nearly identical. The extraordinarily small scat-
ter of inclination in the 20 meters of sediment overlying
basalt suggests that the NRM of the sediment is not of
normal depositional origin, but possibly is caused by
thermal effects of basalts.

CONCLUSIONS
Our data permit the following conclusions for Site
444:
1. The age of the sediment immediately above the
massive basalts, dated from fossils in the sediment re-
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covered from Core 23-2, is early middle Miocene (14-15
m.y.; Sphenolithus heteromorphus Zone of nanno-
plankton). This 15-m.y. biostratigraphic age is at vari-
ance with the age of magnetic anomaly 6A (23 m.y.)
postulated by Kobayashi and Nakata (1977).

2. The age of the intrusive sill in unit I'Vc is estimated
at 13 to 14 m.y. This age determination was made from
extrapolations of organic-geochemistry data. A K-Ar
age determination by McKee and Klock (this volume)
yielded an age of 14.2+2.1 m.y.

3. The depositional surface of sedimentation at Site
444 was slightly or well above the CCD, but below the
lysocline for nearly the entire sedimentary history. Peri-
ods when deposition occurred below the CCD include
the late Pleistocene and the latest Miocene. Poor preser-
vation of a sparse fauna of foraminifers throughout the
column clearly indicates that deposition occurred below
the lysocline, although the occurrence of nannofossil
ooze and chalk suggests local periods of deposition well
above the CCD. Although the exact depth of deposition
cannot be estimated, because no data exist concerning
the elevation and fluctuations of the CCD in the
Shikoku Basin through time, a depositional surface
depth no less than 3800 meters is suggested, based on
the general Pacific Ocean CCD curve of Van Andel et
al. (1975).

4. Most of the sediment is hemipelagic. However,
the relative volume of hemipelagic muds is less at Site
444 in comparison to Sites 442 and 443, indicating that
deposition occurred in a distal basin. The presence of in-
terbedded clayey biogenic carbonate and clayey sili-
ceous pelagic sediments confirms the reduced influx of
hemipelagic sediment at this site. This fits the overall
moderate rate of sedimentation determined for Site 444,
Distal Site 444 is on the western edge of an eastward-
thickening clastic wedge recognized from seismic sur-
veys by Murauchi and Asanuma (1974, 1977), shown in
Figure 19, and from contouring of sediment thickness
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from seismic records by Karig (1975, p. 862, fig. 3). This
clastic wedge thickens toward the Iwo Jima Ridge,
which probably was the source of the hemipelagic sedi-
ments.

5. The ash content of the sediments at Site 444 is
much higher than at the other two sites. The ash is both
andesitic and basaltic, suggesting derivation from at
least two different volcanic sources, which may include
local seamounts or the active volcanic front of the Iwo
Jima Ridge.

6. The basalts are olivine tholeiites and are equiv-
alent to oceanic basalts in composition. They occur as
an intrusive sill in unit IVc and below the sedimentary
column as a massive unit which is probably sill-like,
having been extruded below a thin sediment cover. The
basalts are younger than spreading cessation, (assumed
to be Ma). The basalt sill is estimated to be 13 to 14 m.y.
old. These basalts appear to represent an off-ridge
episode of volcanism younger than basin spreading.
This off-ridge volcanism may have originated from
local seamounts, unmapped fissure systems, or possibly
some of the basin transform faults.

7. Statistical averages of magnetic inclination in sedi-
ments of different ages show a northward drift of the
Shikoku Basin by nearly 500 km over the past 15 m.y.

8. Reversed polarity of natural remanent magnetiza-
tion of basalt samples indicates that the basalt layer
penetrated at Site 444 is not the primary source of the
observed (positive) magnetic anomaly. The magnetic
source body may be located well below the depth of pen-
etration at Site 444 and is possibly much older than the
recovered basalts.
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S5ITE 444 HOLE CORE_1 CORED i 0.0-6.0m SITE 44 H o:;ss“_ CORE 3 CORED INTERVAL: 15.5-25.0 m
FOSSIL i -
E 3
i = CHARACTER | _ - E L g = CHARACTER iz g "
e fawl |, 8| £ | orapnic s, LITHOLOGIC DESCRIPTION alxw |, 2| B | SRAFHIC le2z38, LITHOLOGIC DESCRIPTION
1z |222]0 5| & | utHoloeY 2 LZ[23[2|8 5l & |ur E=
202|313 al = G2rz N FHE wl = 23
Z = [5]3]2 o H=ER = |= (32| B
- = |2|Z|= O |wid Sun| - HEAr
== ) -
FRFMICM cof e (2 | = Lithciogy: [A) Vitsi Mud: RP|RP |CP Mhud (4]
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; 5Y 4/1 and N4, with scattored zones of dark gray (5Y 4/1) harder
g and fitmer. Samie calcareous mud and mings ash
5 § r§ Minas Lithology (B] Ash: Highly disturbed, soft to firm.
gz gray to light gray (NS to NG)
E 5| & - Minor Lithology:
T3 Smeart: = Calearsous Mud ()
E | £ A B = 10 8 very similar in textiine and composition 1o the
z 2 Quartz, Faldspar Mm% § daminant lithology, excapt far it calcareous contant
g § Cisy minsrals 6% — = nd & slightly fower ash content, The calcarsois musds
2 E Opaques = — 2 @ that are included in the minar lithabogy are ganeraily
= i Volcanic glass 6% 6% E iy [N5] wheresm those in the dominant lithalagy are
Calcareou fouily 2 * dark greenish gray [5G 4/1),
Inannctossils, i 2
faraminifers) B — - ] Smears:
Silicsoua fomil = ] A 8
L‘a’bmmmu:uelﬁw 0 1% ;i, 2 Quarte, Frldwpar TR 3% TR 2%
Clay minerals BETE 70.85%
Valcanic glas 21 02
SITE #44 HOLE CORE 2 CORED INTERVAL: 6.0-16.56 m § RA B |CP Do TR 4% TR
[ FOSSIL Caicarsout fousily B
x = Carbonate unspecified o 7% B20%
5. l= CHARACTIR z|lw N v 3 . Siicesus fossily 7.8%  20e%
3 g1 | eraruic 8 LITHOLOGIC DESCRIPTION
1z |52208 5| & | umwotoey ;53‘.'. OGIC DESC GRAIN SI1ZE:
£ |on|2|Z |y wl = =223 244 (0.1, 35.3, 64.6)
= =1k =l
£ |= |2|%|2 = TAR O cc CARBON CARBONATE:
28808, 05,3)
Dominant Lithology LA} Mud:
dark gray, dark greeninh gray and gray {5Y &/1, CARBONATE BOMES:
BGY 4/1 and 5Y 5/1) with gray (NG and N7} ash 389 (22
in distinct ash beds or as voicanic glass content in
1 witric mud.
FFIFRICH Minor Lithologies:
18) Ash
1C1 Mhuad, Fighter colored, finer testurs, iess ashy,
mare calcareous.
= 1D Claywy ash
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Smears:
= . A 1] c ]
= . Quartz, Faldpar TR-TA ™ W™ TR
£ L. . Clay minerals B2EA%  ——  BG% 40N
2 ] Volcanic glasa TRAS%  87% 1% 0%
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- . Calcareous fossils o10%  — — —
= ] Carbonate unspeci fied BI0% 1% % 6%
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SITE HOLE CORE__ 4 CORED INTERVAL: 25.0-345 m SITE 444 HOLE CORE_ & CORED INTERVAL: 34.544.0m
e FOSSIL iz YOSl
S CHARACTER z| o . 8 |o [cnamacren | &)
- 3 GRAPHIC & o n =
= = w -l o) = GRAPHIC
| Z 2|8 &l & | utHowoey 3. UTHOLOGIC DESCRIPTION 'z =2|alg | ¥ irncioey Sul LITHOLOGIC DESCRIPTION
wa Zln Wl = SIS0 wS wolE H ] ; e
: HEIEE . R o[onZE| | |® 223
- = - = (=
- vl B2 ] v = v = |= E 2 - bt ]
Dominent Lithology [A] Mud: Dominant Lithology (A} Vitric Mud:
ol alem dark greenish gray [SGY 411} muel and gray INS) ARAELRP alive (5Y 5/3) mottted and grading into pale brown
calcarsaus mud, with thin bed of (B) nannoforil 110YR 6/3), kregularly mottied with olive gray (5Y 5/2)
oors ot base of Section 1, and siresks of gray (5Y 5/1) and (5 7/2). Caleareous mud, pate brown (10YR B/3)
€] msh. ncreases in Section 4, Minor zeclites,
§ Dominamt Lithology (D) Calearsous Mud: Dominant Lithalogy (B) Sandy or Muddy Ash [or
z mottled alive brown (2.5Y 4/4) and very dark grayish Vitric Mud):
2 beown (2.5Y 3/2) with gray (NE) miud streaks and ash olive gray (B 5/2) 1o light gray [5Y 7/2] ash and
£ & patches, Also dark gray (5Y 4/1) calcareous mud, = vandy w1l in irvegutarly slternating bads, with cal-
@ a wory dark brawn [2.6Y 3/2) muddy ash, and gray = caroous maid and dark greenish gray (BGY 4/1] mud,
18: (NG and 5Y 5/1) ash. Sediments soft 1o firm. § Sedimants are soft.
2 M
] Smears: R 1 Minor Lithotogy Nanno Mud:
= 2 A B ¢ o 'g 2 pals brown [10YR B8/3) nannafassil or calcaroin
-5 Quartz, Faldipar 1- 4% TR 1- 4% 1. 5% . mud (12:20% carbonate).
= Clay minarali THEIN 0% B30% BI%
E Volcanie glass B T% s ARBE% 3. 7% Smpary:
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g Carbonate unspacified  2.10% <20% 0 2% 10.15% .E Quartz, Feldspar BI0%  310%
Silicaous fassils EMm — — 1 4% Bl = Gy minerals SO70%  3060%
Opaguas L™ TR LM LA 4 AP Valcanic glass S15%  4075%
B|B|ce B CM) Opaques I TR 2
E GRAIN SI1ZE: u—': Haavy mineraly TR —
4 227 (16.5,562.1,31.4) o Calcarscua foslly 1 5% ™
5 444 {44,483, 47.2) E 3 Carbanate unspetified
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SITE 444 HOLE CORE_ & CORED INTERVAL: SITE 444 HOLE CORE_7 CORED INTERVAL: 53.5-63.0m
FOSSIL 4 FOSSIL =
5 |- | cHARACTER ® |~ | cHaracTEr
o2 8| £ orarn s o2 8| 2| orarmic LIz
=2 ] Bl & e ey 8. LITHOLOGIC DESCRIPTION = i Wizt LITHOLOGIC DESCRIPTION
I HE g & i LZ(58128 gl g e
Fal EX FEES HIE g==4 N FEE H “olamz ]
s : ol=la | = o] - = |o|g|= =
= w|Z e [wan=tvn} - Sz e e
= . Mud nd Vitric Mud
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|18 Siliceous fossils 1 % Very pale brown {10YR 84 to 7/4); caleareous mud am
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SITE 444  HOLE CORe_B CORED INTERVAL:  63.0-725m siTE 444  HOLE CORE 10 CORED INTERVAL: 82.0915m
FOSSIL B FOssIL >
: = CHARACTER - : i CHARACTER
9w (2w 8| 2| orarmic |35=ls o 2w 8| £| orarmic 5
TE :g g 3 = E LITHOLO GY [25) ;‘__3.: LITHOLOGIC DESCRIPTION "I‘E :‘_‘z g 2 = E LITHOLO GY _lgk LITHOLOGIC DESCRIPTION
- o
220Nz Z 5| | || % Sades 220832 ls| | 18] =
Gl e HEE SR = = |9|2|2 HHER
z 3 : M [A): Sediments are “soupy” to seft to lirm.
2 |s |8l 105 y alive gray (5 572} ta light alive brawn [2.5Y 5/4). “3:}'-::::1:;?;:;‘_’
] low sit :
E E m :w;dmmm_ 110%]} abmost @ clay (88% clay brown (10YR 5/3) to grayish brown (2.8Y 6/2)
§ 2 loplnM B = 3 z g sl e Mo visible sediment structures.
@ = =
o Minor Lithologie ars: o
F E Narnatosil-basing Ash (B] - Minae Lithalogies include:
: o 1k LTl -
i 7; T gray oW o fight army
E 8 IR e e i) rE {10YR 6/2). Pumice lagitlae make up B0% of Care-
Senwars: ; - Catcher material.
F: A B c * D) Nannotouil Doze (ot Section 2, 122 cm)
Ouartz, Feldspar ™ o9 1% 5 . light grayith brown (2,5 8/2].
Clay minerals 8% 15% % = " (E) Clay it Section 3, 40 em)
= Volcanle glast o &% oo% § 3 brown (10YR 6/3),
s Opaques . ™ 4 =
= Cartonate unspecified  yoy " % * APl A Semaare:
Calcarcous fowils AP A B c o E
Seliceous fousils TR TR < Qusartz, Fridspar 2 = - S 3
Heavy minsrals 1% —_ TR Clay minaraiy TOEEE  BE% 0% 5%  BE%
Zeolites ™ S RP|AG| RP| Valcanic glass 3 5% 0% B5% 5% ™
Opuques 7 o % -3 %
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GRAIN SIZE:
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5 - CHARACTER 24210.2,00, 1)
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Tz |=zl2|8 £l & [ 1suotoey Bu LITHOLOGIC DESCRIPTION CARBONATE BOMS:
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== |2|F|2 T e
Witric Mud (A)
Grayish brown (2.6Y 2/2) firm, with biackish sreaks
and tan patches.
Ml B | B 1 .
Minor Lithologies include:
s (B)
. Light gray (5Y 7/1], sandy texture (80% sand siza)
woleanic gliss, in normal graded bed at 125129 em,
B |[RM B cC ] Mud (C}
Dark gray [5Y 4/1).
Smoars:
A B [
Quartz, Feldspar L - T
Clay minarsl 5% 1525%  T0%
Volcanic glass 5% E580% 0%
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SITE 444 HOLE A CORE 1 CORED 82.091.5m SITE 444 HOLE A CORE_ 2 CORED INTERVAL: 91.5-101.0 m
FOSSIL FOSSIL
= 3=
§ o [SHARACTER 1), gu § - | cHaRacTeR || g5,
o P O| = | GRAPHIC 5 o O = | GRAPHIC |,9/5%8
al - = =
1z | z g w = E LITHOLOGY O LITHOLOGIC DESCRIPTION 1z |- 2lw 3 = E LITHOLO Y §= LITHOLOGIC DESCRIPTION
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= NIE a8 “ == s |ON|2Z |8 - H
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The secliments are soit mud o firm, — =] Daminant Lithologies are: (A} Ash and (8] Mud,
The Dominam Lithology s 1A) Mud; plus vitrie mud - o Colors of mud dark grayish beown (2.5Y 4/2 10 372)
plus (B) Muddy Ash, ranging in colar from light 0.5 0 olive brown (2.5 4/4) to light olive brown
brawnish gray (2.5Y 8/2) 10 grayish brown (2.5Y 5/2) . F (2.6Y §/4); tn olive and olive gray (6Y 5/3, 5Y 4/3,
1 1o dark grayish brown (2.5Y 5/2), [predominantiy). 1 a1 (s BY 412, 5Y 6/21, 1o brown 10YR 5/3. Colors of mh
Ao ollve gray (5Y 4725721 to olive brown (2.5Y 4/4) -1 voID grayish brown (2.5% 5/2) to dark gray (257 N4 or
10 light alive brown (2.6 B/4) to ollw (5Y 6/3) 1o 1.0 o BY 8/1) 10 very dark gray {2.5Y N3 10 biack.
B olive gray [BY 5/2). Ash tends to be gray (BY 5/1) to B - o Sediments soupy to saft to firm.
¥ dark gray (5Y 4/1) to grayish brown [10YR B2) to 5
FPlAG dark gray (10YR 4/2). Nanno aoze is light yaliow o Minor Lithologies includs various combinations of
brown (1.5Y 6/4) to grayish brown (26Y 6/2) to 2l= B Ash and {C) NannatoHl ooze.
= -
pale brown (10YR 6/3). Some ash beds show graded .§ = sz (D) Quartz sand nt Section 2, 116 em [olive — BY 4731
bedding with a decrease in sand size upward; m:ﬁu‘ £ 5 - %0 at Section 4, 1 om (black). Black becmme of
in nannafossils upward [if present), decressing in - ‘opaque minarsls (and basaltic ssh?) (€],
2 " upward. Bioturbation mild, Some parallel bedding. E s 2 - ﬁ Slight bioturisation, graded beds lining upward from
2 Few tham contacts. g b= - sand 1o sandy ash 10 sty ash to nannotossil ash 1o
5|8 (AG el ] ooze — nannafosili increme & ssh decrenes.
Smears: = 8 = —
a L] € D E F E E | = e
Quwrtz, Feldspar 2- 4% 3 % % 1% % Ak 2 - A B c o E
AG Clay minscsly TOEE% 1026  80% B-10%  1520%  15-20% = | 9 Quartz, Feldipar 2. 1% 3 gy 1. 3% 80%  B0%
RP| Volcanic glas S15%  40TER 0% 4050%  1520% 2. 5% § 7 Clay m’inarlh 0%  85-76% 216% 2 3%
Opacues 23 2m W M 23 2% a Volcanic glass B284%  1015%  3080% 510%  25%)
_ Haavy minerals ™ TR + . 4 * Opaques %L 2% 1% 10N
=z Fe Mg TH g s E Heavy minarsss = — 1% TR =
e l Mica TR 3 ] - Carbonate irapacified % 5% B10%
g 8 B 1 Carbonate 210% - Calcargous fomily ™ TH 2550% TR
a = unspacitied 310% 3 5% 0% | Nanno 5% 510% - — Silicoois fossils i [ X1 J—
2 _ Calcarous fossils TR- 3% TR TR 30-50%  50-80%  B0-70% AG & Zeolites ™ -
3 ‘é ~ Shicoous fossily TR- 1% TR- 3% 15% TR TR TR - E Lithic tragmentsi?] -— - L
o 5 ] Zeolites TR T TR TR T " - =
- . — GRAIN SIZE:
§ E = Remarks: At beast 10 cycles of finingupward sequence [coarse msh 1o finer ash snd ) 3 28518.7, 810, 10.3)
8 ] clay to clay and palagic 1o pelagic) probably present; esch cycle 1/2 to 1 meter 1
z E —] thick, B|B |CG cc| CARBON-CARBONATE:
) 4 - 2484 (0.5, 0.1.4)
g - GRAIN SIZE:
276 (4.4, 2.6, 43.1)
L § 476 (0.7, 52.7, 46.6
676 (2.1, 4.1, 53.8]
CARBON-CARBONATE:
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BB 27 12E)
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SITE 444 HOLE A CORE 3 CORED INTERVAL: 101.0-110.5 m SITE 444 HOLE A

CORE 4 CORED INTERVAL: 110.5-120.0 m
o FOSSIL S FOSSIL e
% |- | _cHARACTER - 5 |- | cHaRrAcTER
o 3. 8| 2| orarnic Zxs ol 8| 2| crarmic g
al o o= [oew) o o
'z :% g § £ E LITHOLOGY b O LITHOLOGIC DESCRIPTION i :5 ; 3 = E LITHOLOGY ;ﬂ‘d LITHOLOGIC DESCRIPTION
£2|onl2|2|g wl = S 22 |on|2|Z2 g wl = 32!
- - 3
S B EPEN = [= |o|Z|z u=
. | 3
-1 o ‘Dominant Lithology (A) Mud to Vitrio Mud " - Drilking braceis of mud is ofive beown (2.5Y 6/2)
AG| 05 Contamination b in browm hues ranging from beown (10 R 5/3) EE - voip with presence of dark clay a in Cors 3,
] to pale brown (10YR B/3) to yellowish brown . 0.5
i o {10YR 6/4) to olive brown (2,5Y 4/4). Also shy, § iE T Mannofossit mud with siicsous fossils recovered in
. b pumaceous mud with pumice laqilias grayish beown 8 gé . Cora-Catcher, color (2.5 5721,
1 ! 110YR 672) to brown with dark grayish brown s @ 1.0
l 110YR 4/2). g
1B) Nannotossil Cazs s pale brown (10'YR 6/3). §
Qo Messtly the mud is firm and massive with no sedimantary s AN )
g structures evident. Much motting could be party
9 ; k bt
H i (€1 Ash mary be very coarssgrained with squal per
2 went of sand and silt sizes, Zeolites B% in Section 3,
75 em. Sadiments ae soft 10 fiem,
2
= Smaan:
% A 8 e SITE 444 HOLE A CORE_5 CORED INTERVAL:  120.0-129.5m
Ouartz, Feidspar 4 6% — % FOSSIL
! 9 >
1k ! ﬂl\ruu_m’l.l‘: iyt i ¥ v | CHARACTER " Sl
S|y Carbonate O lxuf 1, 8| £ | orarnic g LITHOLOGIC DESCRIPTION
¥ E upacified {|.5§ 0% 1z 5223 5| & | utnoloey 2
2l E Calcareous fouili % $3 823 Z|w w| = =32
25 Slicoows fossils D 5% i z 1z 18159 » ==
g 3 Opagues 2. % 1% % L W Z = =
Zaalites o B%
B|B|CP
s Dritling breccia is yellowish beown (10YR 5/4)
é :::;::lf;‘ 558 - 1o olive brown [2.6% 4/4), Minar patches of black
N Z (10YR 2/1) abundant pumice bombs and lapilise.
o
CARBON CARBONATE: 5 i ,
o Radiolarisn mud recovered in Core-Catchar (s
! 484 (02,01, 1) § g alive beawn (2.5 4/4) firm,
2
W
4 | g
b=
=1
FP
8 |am B
5
RA FM|CP cC
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SITE 444 HOLE A CORE 8 CORED INTERVAL: 129.5-139.0 m SITE 444 HOLE A CORE_7 CORED INTERVAL: 139.0-148.5 m
& FOSSIL B o FOSSIL 4
o : CHARACTER » o u |= CHARACTER g e
(== &l = GR = o,_|< w =
2 few o| = APHIC [o5|2%I5 orlew O| = | GRAPHIC |ya|z=5
‘:‘z ;g g § ; £ | LiTHoLoGY z ;Egs' LITHOLOGIC DESCRIPTION 12 :g g 6 £ E LITHOLOGY 2.*_3: LITHOLOGIC DESCRIPTION
=2 - - I
=" |9~ 21z(8 S =5la==3 :39"353 wE %gt
CHERHEE EEER = |= |9|F|2 e
B ] ]
8 B qk‘ Dominant Lithologies: (A) Mud with abundant ! Mud to Vitric Mud
0.5 18] Vitric Mud and (C) Muddy Ash (basaitic), ] yellowish beown {10 R 6/4) ro dark yellowish
N Pradominant colors ae dark graylsh brown 2 1 brown (10YR 4/4). No sedimentary structures.
1 . (2.5 4720 1o yellowish brown (10YR 5/4). g Secluments sre lirm.
x Abundant pumics. 3 i Smear 3t 76 em = Vitric Mad.
00— voID Sediments are generally massive homogeneous o1
=] with no sadimentary strictures except as indicated g 05| GRAIN SIZE:
. - 5 - 133 (1.7, 41,6, 867
1 st
A B c CARBON-CARBOMATE:
Quartz, Frldspar 22 3% 1. 2% B10% 139 (0.1, 0.0, 0}
Clay minrals T400%  4060% A%
Volcanic glass  TR- 7% 1824% a0
2 Opaques ™ TR 2
Carbonate
unspecified == — _— SiTE 44 HOLE A CORE B CORED INTERVAL: 148.5-158.0 m
Siliceous fousily TR- T 15-23% % FOSSIL
= =
T S = CHARACTER | . I
224 (1.0,36.2, 62.7) - |oew O| = | GRAPHIC |ye|z=l0
B FP 524 (3.7, 40,8, 55.8) T ; : g E § 5 E LITHOLOGY g': LITHOLOGIC DESCRIPTION
we =Sj0n!
H CARBON.CARBONATE: £ (992 z 8 ul = adz%
g 2:29(0.1,0.1,0) s o|= [2|Z|2 roi e el
2 3 52901, 01,0
g Dominant Lithology: Mud
Bl | yellowish brown {T0YR 5/4) 10 dark yellowish
E brawn (10YH 4/4],
B
= l g Minar Lithology: Ash
g dark gray (10YR 4/1) to very dack gray [10YR 3/2)
ibasaltic ash — opagues). No sedimantary structured
< ale lem axcept sharp contact & bew of ash bed st 106 om;
gradational contact upward from sh 1o mod.
4 = Possibily graded bed. Sediments firm,
n Smenrs:
1 wvoio " 8
3 Quarty, Feidipar  310% 10-15%
Clay mineraly 71EE% 20-50%
| Valesnsc glass 3 5% 060%
7 Opaques "™ 2. %
5 | Cartonate
=] I unspecifiest 0% -
A i
B |8 |[CM |oci N acliolarians 1 8% "

Famarks: Two ditferent sth types sn pressnt: one
black apaque ghass; the other clear. non-opeque gless.

GRAIN SIZE:
148 (0.4, 30.6. 68.0)

CARBON-CARBONATE:
5340, 000,00

PPy ALIS
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SITE 44  HoLe A CORE ¥  CORED INTERVAL:  158.0-167.6m §ite 444 HOLE A  cORE 10 CORED INTERVAL:  167.5177.0m
FOSSIL & FOSSIL
5 r [ CHARACTER z ol 5 b | CHARACTER |
O, = il = o w
1z =2|a 5 = ‘ﬁf,‘:,{ﬁ'},.‘* §- LITHOLOGIC DESCRIPTION I ';- =2l 8 g E lﬁ:ﬁ:"; LITHOLOGIC DESCRIPTION
w3)391%|2 ol ¥ =053 e EE gl &
=" (9821218 n FERE 2 on22|g »
= |= [0|%]|2 Bl S| = |= |9|F|2
T
Dominant Lithology: Dominant Lithologies:
AM E 1A) Siticeoas Mud: dark beown (107 R 3/3) 1o very E mm.iidmn_ OYR 6/2) massive,
i brown [10YR 2/2), to 10YR 312, snd dark 5, 10 sedimantary structures,
1 ::m- o (OVR ::Jr:'r = 2 Z|PP aplem 1 {B) Sandy Nannofossil Ash: olive gray (BY 5/2 —4/2)
! | = wh mottling, to olive 6Y 4/3 Nannofossil Ash,
8 Dominant Lithology: E == Intarse ion. Many ashy d
== 1B) Numerous zoaes of ash snd muddy ash with 5|28 layers, olfva-brown (2.5Y 4/4).
opaque glass In sevorsl | basaltic™ ash), very dark 5 53 (€} Ash: redelish bisck (10R 2/1} and olive brawn
= aravish or (10YR 3/2), wery dark beawn (10YR 2/2) § g A :12.:‘1"11 ldl;:umi;q '.'..'.'5.,'""..'."&?."" I“:.q,
when “pure’ ash; slo lighter-colored ash (C1, ining upward, or a lam g gy
et soatbist el 4 g % ot 8 Matthes. Oocuns a8 sillceous (15d-baaring)
E Ah beds are graded; laminations in upper parts; B |gs ashy mud or muddy ash in lower part of Section 1 {30%
=] generally sharp contacts at base. = wolcanic glass; 20% siliosous fossil, Sediments firm,
z 1 Sedimants ganerally firm, 5 2 :
e 2 Pumice lagiflae {12 em) yellow-brown. B Minor Lithologies:
« | & ' > 1D) Muddy Radiolarian Ash (23% radiolaelans).
E L 2 Minor Lithologies: AP (€] Nannatasil Ooza (70%
g2 1 Nannotorl Ooze:vary dark grayish brown (10YR 3/2) A il [
= i to dark gray (10YR 4/1), 74% nannofossits. Liss Smears:
i Muddy Radiolarian Ooze: dark brown (10YR 3/30: A 1 c E
5 g { 40% radiolarians. Quarez, Foldipar 2% 23 510% TR 1
= - Sandy Nannofouil Ash: dark gray (10YR 4/1); 44% Clay m!uuh B 15-30% 0% 4% 20
: ‘; volcanic gluss, 37% nannafossih. Volcanic glass n;n: «;—4: BO65% ?:;r i
1)z e AM = Smanrs: Carborate Nannas
= 3 3 @ A B [ unspecified — 10-20% To%
2|3 Quertz, Feldpar ~ 510%  1095% 1 % Calcarmous fossils
z Clay mineraly 5065%  10-26%  1012% Siticeous fassils ™ E0% 2% 5%
g E Volcanic glass BA%  4060% 80% e
Opaques 223% TR % :
2 1 Carbonate 2% 257 (148, 55,6, 20.7)
5 ZP untpecified B 6% L) S i
a ytnump 12306 B0 262 (0.1,0.1, 0}
& | L
AM| 4 j Remarks: Although the cyclic sequances are poorty CARBONATE BOMS:
. 3 defined because of mattling and bioturbation, there 175 (TR
=) i are ot beast eight, (nrobably more) finingupward
Bl B eyeles in 6.6 metere. Bloturhation most prominent st
1 ﬁ top of each cycle.
. GRAIN SIZE:
7 = 208 (14.9, 6.7, 28.4)
5 8 ! 475 (05,425, 57.00
A CARBON-CARBONATE:
e s ke cC 2103 (0.1,0,0,0)
480(2.0,0.1,16)
CARBONATE BOME:
443 (8.5)

PPy ALIS



TSt

SITE 444 HOLE A CORE 11 CORED INTERVAL: 177.0-186.6 m
. FOSs5IL
g = CHARACTER g "
et |aew O| = | GRAPHIC |
rfi= :% g 3 £ E LITHOLOGYH LITHOLOGIC DESCRIPTION
g2(o~2|2 |8 s =
= Iz |=ls
= |= |2|2|2
Daminant Lithologles:
1A} Sificaous Mud: yellowish brown {10YR /2
andd light olive brown (2.5 5/4) intensaly maottied and
bioturbated; with lignt olive brawn (2.6Y 421 mone
1 silicecus mud, which is massive and nat bioturbated,
B (B} Nannotousil Ash: varies from light gray (25Y 7/2
=z 1o 5Y 1) to gray 1o grayish brown (2.6Y 672) 10
= light yellowish beown (2.5Y 6/4] with dark laminas.
r% A Ep May be massive [gray) or bioturbated (yellow-brown),
Ash ks congentrated in dark leyers, streaks, and bedi,
3 possibily graded, fining upwaed. Sediments firm.
Miner Lithalogie:
€} Ash: gray ta light gray [5Y B/1) 10 black, &8
2 2 laminae, ttreaks, or thin beds concantrated ot base
Q of fining-upward saquence, Where clay incrosees and
5 ash decraasns, muddy ash or vitric mud (D),
E Kl {E) Siticeous Nannofomil Oaze: paie alive {5Y 873),
k P LF) Vitric Silicecus Nannolosll Mud: light olive
R beown [2.5Y 674},
|
= Smaars:
] E RPIAM ag] A 8 c D E F
§ E Quartz, Feldspar 1% % 10% % e 1- 2%
§ g AN Clay mineraly B0E0%  15-30% % ADT0N 25% 25%
g 3 Voleaic glass 110%  30:50% 0% 040% 4 20%
= -1 2 4% 2 4% 3 5% 2 4% ¢ 1
Heavy minerals TR TR % % * 1- %
Carboras
unspecifisd 2 5% 1530% — TR L 0%
Faraminifers * + — -— — &
Siliceous Rads
Fossils { 3a5% S10% TR 0% 20%
4 Zoolites ™ ™ 7 ™ - ™
Lithic fragments - —_ TR = — e
s GRAIN SIZE:
Ao lcc 249109, 02, 18.9)
421102, 74,1, 25.8)
CARBON-CARBONATE:
244 105,00, 4)
417(1.1,00,8)
CARBONATE BOMB:
28(TR)

SITE 444 HOLE A CORE 12  CORED INTERVAL: 186.5-196.0 m
FOSSIL .
% |- | CHARACTER w
8, |= Zl 2| en Zjgie
e lEwl 1w o8 APHIC loZz5(2 LITHOLOGIC DESCRIPTION
Lz k] g 5| & | LITHOLOGY =iz a3
U FEAF == e
F °|9Z|3 =
] 1) Silicrous (Radsolasian) Mud: light olive brawn
ARG 126 6] 1o olive gray (5Y E/2); generally with
-S B intense mottling, and dark ash layers interspersed
] 1 — (B Muddy Nannafomil Oozs (Sificeous) ! ignt
= olive-brown [2.65Y 64}, pale yalflowsh brawn
H AM [2.6Y Gd) abave, o light gray (2.6 7721,
E massive o¢ slightly mattied; commonly with aih
: £ E laminations (dark gray 1o black) st base of unit.
= |k with Inerease in nannafouils and decresss in
5 o radielaniang, it becomes & muddy nannofesid eoze,
ﬁ = light gray [5Y 7/2}. Vary haed. indurated claysions
2 * with interbedded black layers or laminee, ot base of
E Section 1. Incressed clay content, snd decreased
- nannafouily maked a dliceous nannafossl mud or
1 5 AN 2 : culcareous radiolarisn musd, pale vellowish brown
w | g — (2.5 G/4), Sediments fiom and hard.
2|2 =
£ 3 Wi Minor Lithologles:
s (C) muddy ash: very dark grayivh brown (10YH 3/21
g g AG Rl and light alive beawn (2.5Y B/4) intensaty mottled
p = (eontinuation of Core 11).
9 2 _i_ D) Ash,
Samears:
RP|FP |CM lcel  F A B c
Cuiarte, Feldspar 2 0% L T
Clay minevals AD-E0% 2030% 5%
Woleanse glags 210% + 0%
Dpagues > % 2
Hewry minarals - 2% lincl Mical 1 2% 1 2%
Carbonate *
urspecified ‘ % A050%  —
Calcarsous fossils
Foraminifers + -
Siliceous fossih 10-20% BA5% %
Ramnarks: €yelic, 8 previous corss,
GRAIN SIZE:
27110, 37.1, 62.8)
CARBON.CARBONATE:
251(35,0.1,29)

v LIS
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SITE 444 HOLE A CORE 13 CORED INTERVAL: 196.0-205.5 m SITE 444 HOLE A CORE 14 CORED L: 206.5-216.0 m
FOSsIL - FOSSIL -
G = | CHARACTER 2 |- [ cHaracter
9 |2 8| 2| orapuic 2 O |u 8| 2| erarnic H
S ol E o2 =4
:.z :g g § 5 = | LiTHoLO G Y §'E LITHOLOGIC DESCRIPTION .Lz :g ; B :; E LITHOLOGY e 33 LITHOLOGIC DESCRIPTION
7 |onZ1Z (3 H GarE - |on|2|Z|a “l = B
= HEE e A EAE =
_ Very hard rndstone — olive gray to clive (5Y 872 et
= el |a to 5Y 5/3), mattled with olive geay (5Y 6/2). (A) Nannofousil Ash (to muddy nannafossil ssh):
g t1 Soma blackish Laminas sre probably ach (Ses Core- alive gray (5Y 5/2) with dark gray to black
l§ B Catchar). Intensioly mottied {bioturbated) throughou. famninae, Ash laminae have sand-sized glass or
mxcept where dark lamings are pressrved, Composition z sand-sitod glass with nannofoisils — light gray
g varies from siliceous mudstons (>20% siticeous E BY 711 = 7i3).
g fonsits with very low ssh); 1o nannofossil siliceous (B} Ash: olive gray (5Y 5/21 with black laminae;
mudtone (CaCO4 fossils, siliceous fomils = ~20%); N AG ash contant In laminas or lenses, but high throughout
§ 1 ashy (vitric-nannofositsiliceous mudstone] {with -] mutdstone — |ike section, Ash it pale red (10R 6/2-3)
= ) 15% glam) tound only in Core-Catcher. Sediments I olive gray 1o olive (5Y 673} wdiment. Variations
= | B hard, In ash content and sificsous micratossils.
§ g % (C) Siliceaus Vitric Mud: olive gray (5Y §2] or
ERE Smears: Muddy Siliceous Ash: allve [5Y 5/3} with black
g |2 [ -] laminae. Core-Catcher contains light gray (5¥ 7/1 to
5 3 Quartz, Feldspar TTR- 1% § Y 7 bearing muddy sth,
-I' § Clay minerals 0-70% s firm to hard,
~ Valeanic glaas TRI5% &
2|3 Opaques 1 3% é 5 k-
g Huavy minsrals ™ |2 a 8 [
= E Cartonate 3 Quarts, Feldipar  TR- 2% +- 8% 4. 2%
§ unspecified } TR20% g P Clay minarals 1525% 515%  30-40%
£ & Calcarecus fowihs A Voleanic glass.~ 50-65% G0N 30.50%
5 FP AG Siliteous fossils 10-265% s B |FP|RP Opasuen 1- 1% 2% 2%
= Carbonate
g B Remarks: This core is mars intensely biotrbatad § unspecilied  20-35% ‘ome 4
than those b, 3 Siiceous forsits 0 6% % 1526%
RP|CP|ANg g Haavy minerals [ 2] + *
GRAIN 51ZE: &
218(16,53.1,45.3) Remarks: Repetition of eyciie alternation of laminated
and beoturbated sediments. Volcanic ash s mone
CARBON.CARBONATE: B 1l 2 daminant in this corm than in thave abave.
235{04,0.1,3) b | H
4 ~ | b GRAIN SIZE :
3 2 L 211 (0.6, 82.6, 16.8)
B [Fp|ce |eg] R e 411(52,56.2,38.6)
CARBON-CARBONATE:
24 (0.0,0.0,0)
48(0.0,00,0

ey LIS
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SITE 444 HOLE A CORE 15 CORED INTERVAL:  215.0-2246m SITE 44  HoOLE A CORE 16 CORED INTERVAL:  2245230.0m
FOSSIL G FOSSIL
¥ |- | cHaracTER " G | | CHARACTER | .
o |2 3l 2| on s 1 S| £ | crarHic HOLOGIC DESCRIPTION
ol |ewl | 9| £'| SRAPHIC 2. LITHOLOGIC DESCRIPTION L - P 9| & Pl LITHOLOG!
1z |5Zl2l6 5| & | urHotoGY =2 1z |L3|%|2 ol & | UTH
»5(32[2|Z |5 HE: 2% 2981212 |3 i
=M= = =
Gl HEE = il I ES
Dominant Lithologies:
Dominant Lithologies: 1] Vitric Mudtone: predominantly olive 1o ofive gray
A} Ash: gray to dark gray (5 6/1 12 BY 4/1) 10 16 dark obive gray 15 412 15 BY 4/3 18 BY 3721,
bravmish gray (2.6Y 8/2), grayish brown (25Y 5/2) nighly bioturbated. Frequent Laminae of darkercolored aih
det clive gray (BY B72), In e v siit-slie {1 mam thick), Common gradad bedding fining upward
taninations In tual parts of graded, fining-upvard with ash a1 base, Contacts generslly gradational and
saquences. Genarally sharp basal contacts. Viaries obwcuree by intense biaturhiation, but tharper T base
o olive to olive gray (BY 573 1o 5Y 5/2) musdy ash with of & cycle. Slon grading pward rollects ineronse in
decrense glass and increase ciny (B). With incresse in clay contant and decrease in size and por cent of
slliceoiss fossils, bacomen silicecus muddy ash, dark pebpnitiuly
#avish brown |2.5Y 4/21, with opaques, {B) Ash: precominantly geay (5Y 5/1) 1o dark gray
(C) Vitrie Mud: olive to olive gray to dark gray (5 573 I5Y 4/7) 1o cikee geay (5Y 412}, occurriog ws laminas in
@ o 5Y 4,2, BY 3/2, BY 4/3) has smaller ash per cent, mudsione o claystone, of as ash beds. Beds show
g ‘higher clay content. fining upwartd and changs from sand- 10 silt4ize glass,
- sutceeded upward by decresse in glass per cent and
z Minor Lithology: increass in clay. Bioturbation most intense t 1op of
* D) Mty Nannotomsil Ash aceurs in one sample; S e,
2 2 = i 1 color charge. Sediments firm 1o herd, () Clwyrtone: dark olive gray to alive geay to gray
= = [6Y 372, 5Y 4/2, 5Y 5/1); and very hard clayitone
o 1 Smaan: dark ofive gray {BY 372} 1o black (5Y 4/1) 10 dark
M A 8 c o blasish wray (5B 471) with very durk geay 1SY 31
4 Quali Fildipsd 4 <86 4T TR 4 in buarrows. Thin sction: shows cancentration of
Y ,11_. Clay insrals et g o R4 Cusartz, Feldspar and Fe My minerals in laminations in
m =i Valeanic glass 20-95%  50-65%  30W the elaysone.
1l Opaquas + 8% 20 e Sectiments soft 1o very Tirm w hard,
| ey minerahs. + + RN
i Carbonate Forama. Fa—
KR unspecified “ + 0% 5% % A 8 c
il Siliceous fossily 1% 110 510% 1% sz, Faldspar % 2% ps
i Zealites 7 + + t Chay minerals BO60% 4 BM O9X
Valcanic glass 2090%  P085% 1%
GRAIN SI1ZE: Onaques TR- 3% 3%+
29301.0,51.1,479) ews iredls. R ™ =,
Carbonate
CARBON-CARBONATE: unapecifiod | TR 5%* TR ™
29110.0,0.1,00 Caleareous fossils
Silicwous fosily 110% 1- % —
Zeolites TR TR -

"+ Forams at Section 2, 80 cm,

GRAIN SIZE:
2-105 (0.4, B0.2, 19.4)

CARBON-CARBONATE:
2-108 (0.0, 0.0, 0}
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SITE 444 HOLE A CORE__17 CORED 230.0-234.0 m SITE 444 HOLE A CORE__ 18 CORED INTERVAL: 234.0-240.0 m
FOSSIL 2 A FOSSIL
o = CHARACTER 5 Yl g = CHARACTER z
w =3
9;5 =ul |, ol & :tmzmlév 3. LITHOLOGIC DESCRIPTION - |5z H = LITHOLOG I DESCRIFTION
w w = e o
$3RzIEls| | |3[ 2 FEES $2[oN2Z g | |X
== |2z|3 = S CEIEYH
CC
B Sediments are lithified, Five lerge chunks and ~sixteen Flecoversd 3 chunks of rock as a drilling broceia in
chunks of hard rock with drilling braccia recavered. bineegs vl
o — Lithologic descriptions are in order as cbserved in core, Sandstona mudstone (1andyl, light geay (5 7711
but do ot necessarily represant any stratigraphic order: silty to sandy with “arkosic™ composition; parsilel
observation from top down: laminations of dark minerals — no orientation
Very hard daystone, same i bottom of Core 16, possible: could be parts of graded beds(?).
Section 3, dark gresnish gray 1o black; bloturbated,
No CO4 [10 cm): Smear:
Wery hard elaystone, gray (2 5¥N/B], parallel laminatioas, Feldwaar (and quartz?)  75%
na COq (=10 em); Mica 0%
Clay mimeraly 0%
Smear: Hewey minerals, opaques,
Feldupar % lithic fragments %
Clay mataeial % IMasr & the grains are covered with impurities such s
[including ~20% clay minerals and T3% sotropic oxides or siliceaus cement.}
*“glansy** material which resembiles “amorphous silica™ —
posible alteration product);
WVery hard muditons, greenish gray [5G 5/1) speckled
with dark gray: no COq parallel lsminatons; bicturbation
with biack mudstana in burrews (~ 10 em). SITE 44 HOLE A CORE 19 CORED INTERVAL:
) ¥ FOSSIL N
Feldspar (including quarizs?]  10% g < CHARACTER S - guu
Fa Mg minerals L e w 3 R B8
Cint i’ a0 Tz|x2|2|8 =B LIG'KH%:‘K;‘:V HES G LITHOLOGIC DESCRIPTION
Voleanie glass % “3lom 5 Z|wm w| = Eo;l
“clay + “amorphous silics’’; 3 b E 2 w o f_‘
- |- 2 Z e =
WVery hard claystone{?}, dark gray (5 £/1] with light
streaks (bicturbation parsilel with bedding olanes) e
treanish gray (BGY 6/1), no CO4 (=10 em]; 00 Sixty-three centimeters of drilling breccia averfying
Wery hard mudstone, fine paraliel laminations of o) besalt chunk: ail colors tan to gray 1o bisck to
greenish gray [SBG §/1) in lighter gray [2.5YN/G to 0.5 e brown, most reprasenting contamination,
2.5YN/T] [~Bem), 1 1 O
3 Smears:
il 1 111 In beown clay rad-boaring vitrie mod (contamination?],
Feldupar, (7] quantz, Mica 18% No avidence of beking.
Clay {equals clay minerals = [2) I blsek erumbly basaltic rock powdar: sandy
“amorphous $i05") B5%; mudstons.
Quarez, Feldspar 15% {Plagiociasa)
Small fragments, mudsrone — groenith gray (5G 5/1 to Clay minerals 55%
58G 5/1) massive, no leminations: sandy toxture. Volcanic glass 15%
Altered volcanic glass  10%
CARBON-CARBONATE: Fa Mg 5% (Pyroxens]
12110.1,0.1,0 Fuldipar and pyroxene relatively fresh, not westhered;
either traneported short distance (first cyele) or derived

n situ from undartying baale.
13) Core-Catcher — hard rock
Sandutone.

Chuarte, Feldypar T0% (including 10% quarez?)
Mica -

Heavy minrals 4%

Opaques ™

Carbonate urapecified kLl

(ealeite or dolomite — not organic in origin}

Care 20 is basalt.

oy LIS
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Piece Number
Orientation
Shipboard Studies
Special Storage

Graphic
Representation

| Aiteration

Sediment

A\

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

s]s[a]a]a |A] [1]0

Shipboard Studies
Special Storage

Hepresentation

Piece Number
Graphie
Orientation

Depth: 240.0 to 240.6 m

Visual Description

Structure: 1 piece of basaltic breccia, no evidence of chill zone or baked contact with
sediments abave.

Texture: dark greenish-black, friable, medium-grained, aphyric,

Mineralogy: plagioclase, elinopyroxene plus magnetite(?) needles or chlorite plates,

Alteration: calcite and zeolites on surface; a few drops of diluted HC1 evolved HaS —
sulphides present?

I,

Y

AN
-\ % | Atteration

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

5|8l4)4 |4

CORE |[SECT.
| 1 |9 cc

»|mrox

Depth: 2406 to 24089 m

Visual Deseription
Structure: basaltic breccia, mixture of pebbles and basaltic sand.
Texture: medium-grained, aphyric.

gy: plag X PY , magnetite needles or chlorite plates(?),

Alteration: 0-10 em; greenish-black pebbles, frisble, similar to pebble in Core 19, Section 1,
60-63 cm. 10-23 cm; light gray pebbles predominate, solid. Calcite and zeolites present
on surface of some pebbles.

Thin Section Description

Plagioclase, 35%, 0.05-0.8 mm, > A"BB" clinopyroxene, 25%, 0.05-1.2 mm; magnetite, 5%,
0.02-0.05 mm granular or up to 0.8 mm as elengate needles; cryprocrystalline/chloritic matrix,
33%.

Vesicles: 2% empty.

Texture: intersertal, subophitic.

ey ALIS



Shipboard Studies

_l Alteration
Special Storage

Piece Number
Representation

Graphic
Orientation

i %)

F— < L ADO I

LST

VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG | SITE CORE |SECT.

Special Storage

Representation
Shipboard Studies

5|8lafala]a] [2]0] |1

Piece Number

Orientation

Depth: 2435 to 2450 m

Visual Description
Structure: basaltic/diabase sill.
Texture: massive, medium-grained, coarser section 53-81 cm.

¥ clinopyr

Alteration: fresh, some large plagioclase cores sausseritized.,

Thin Section Description — 27-29 cm

Plagioclase, 35%, 0.1-1 mm, Angs; clinopyroxene, 20%, 0.05-1 mm; magnetite, 3%, 0.02-0.3
mm; olivine, 1%, 0.02-0.056 mm, relict; zeolites, 0.5%, 0.05 mm; cryptocrystalline/chloritic
matrix, 45%; sccessory chrame spinel,

Thin Section Description — 6264 em and 71-73 ecm

Plagioclase, 40%, 0.1-1.5 mm; clinopyroxene, 10-26%, 0.1-1.6 mm, pinkish-brown; magnetite,

2-10%, 0.02-0,05 mm, granular or 0.05-1 mm, acicular; chiorite and chloritic matrix, 30-40%;
accessory apatite, iddingsite.
Texture: holocrystalline aggregates and crystals in chloritic matrix.

Shipboard Data
Bulk Analysis: 22 em 73em Magnetic Data: 27 em Tlem
Si02 48.10 50.68 Intensity (emu/ec) 58.9 1188
NI’OS 15.23 15.56 Inclination before

F5203 1.14 1.08 demag. -£6.3 =54.6
FeO 7.54 7.8 Stable Inclination -60.9 -60.2
MgO 10.55 6.94

Cal 8.05 B.59 P_lwsiei Properties: 45 cm

N320 3.52 4.49 Vp (km/s) 5.03

KoO 2,00 2,60

TiOz 1.50 1.87

Po0g 0.30 0.29

MnO 0.15 015

Lot — —

Hzoi —_ -

Hy0 — —

€Oy —_ -

Cr 222.00 127.00

Ni 137.00 26,00

Sr 336.00 391.00

Zr 168.00 202.00
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Depth: 245.0 to 246.4 m

Visual Description

Structure: basaltic/diabase sill inued from previous section.
Texture: massive, medium-grained.

Mis logy: plagioc linopy , chiorite,

Alteration: fresh with talcose vein/fracture lining on Pieces 2 and 3.

Thin Section Description — B8-90 em

Plagiociase, 33%, 0.06-1 mm, >Angq: clinopyroxens, 20%, 0.05-1 mm; olivine, 5%, 0.05-
0.2 mm, relict; magnetite, 2%, 0.02-0.1 mm granular, 0.01-0.5 mm elongate sggregates;

cryptocrystalline/chlaritic matrix, 40%; accessory apatite.

Texture: intersertal agg of plagioclase or and clinopy in
matrix,

Shipboard Data

Bulk Analysis: Dem Magnetic Data: 88 cm
Si0y 47.78 Intensity lemu/lec) 27.0
AlyOy 15.87 Inclination befare

FegOq 1.13 demag. —26.2
FeD 7.44 Stable Inclination -51.9
Mg0 an

Ca0 8.42

NayO 4.20

K50 2.14

Ti02 1.37

P205 0.33

MnO 0.16

Lot —

H0* -

Hy0™ —_

€Oy —

Cr 246.00

Ni 180.00

Sr 295.00

Zr 146.00

Py JLIS
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VISUAL CORE DESCRIPTION 9
FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
s|alafalafa| [2[0] |3

Depth: 246.4 to 2479 m

Visual Description
Structure: basaltic/diabase sill continued from previous section,
Texture: massive, medium-grained.

, chlorite.

Thin Section Description — 30-32 cm

Plagioclase, 40%, 0.08-1 mm, > Angn; clinopyroxeng, 20%, 0.05-1 mm; olivine, 5%, 0.05-0.2 mm,
relict or i ! inpy g 2%, 0.02-0.1 mm; cryptocrystalline/chloritic matrix,
33%, accessory chrome spinel.

Texture: intersertal of or and py in chloritic matrix.
Shipboard Data

Bulk Analysis: 3em
5i0, 477
Aly04 15.58
Feq0q 1.13
FeQ 7.39
MaO 9.39
Cal 877
Nagy0 4.13
K0 2.03
TiOg 138
Py0g 0.28
MnO 0.15
Lal —_
Hy0* =
Hy0™ -
co, —
Cr 234.00
Ni 172.00
Sr 284.00
Zr 148.00
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS

LEG

SITE

CORE

SECT.

alaa

[2] 0

Depth: 247.9 10 2491 m

Visual Description

sill i d from p section.
Texture: massive, medium- to fine-grained.
Mii I iocl, i . chlorite.

Alteration: fresh appearance, talcose vein, 1 mm wide 63-75 cm.

Thin Section Description — 46-48 cm

Plagioclase, 25%, 0.05-0.5 mm; clinopyroxene, 20%, 0.05-0.5 mm, pinkish-brown; olivine,
15%, 0.05-0.3 mm, relict; magnetite, 3%, 0.01-0.1 mm granular or 0.05-0.5 mm elongate
apgregates; cryptocrystalline/chloritic matrix, 37%; accessory chrome spinel, apatite,

zeolites.,

Texture: intersertal g of plagioclase or plagioclase and clinopyroxene in chloritic matrix.
Shipboard Dats

Bulk Analysis: 37 em Magnetic Data: 46 em
Si04 47 .46 Intensity (emu/eec) 31.9
AlyOq 16.00 Inclination before

FegOg 112 demag. -69.8
FeO 71.37 Stable Inclination —61.7
MgO 9.10

Cal 8.08

NagQ 456

K‘ZO 232

TiOy 1.38

P205 0.25

MnO 0.15

Lol i —

HZG_ —_

HZD —

€O, =

Cr 245.00

Ni 182.00

Sr 280.00

Zr 145,00

vy LIS



SITE 444 HOLE A CORE_ 21 CORED INTERVAL: 253.0-262.5 m SITE 44  HOLE A CORE 22 CORED INTERVAL: 262.6:272.0m

65T

FOSSIL = s FoOssIL >
G = [_CHARACTER S |= | cHaracrer
o, | 3l 2| crarHic 5 0.3 8| 2| crarnic 3
w
e 2(8 2| B | oo orEoaat. LITHOLOGIC DESCRIPTION Tz [55|2 8 - IRetsbatacl - LITHOLOGIC DESCRIPTION
w g o @ = 0 Ul w EV5;
;:ou-g‘;é ol = gg 22 |ox|2|2 |4 sl = EEEE
- = o = b a =3
= |= |olF|= S5 - = |2 |2 |umal i
=1 S, cP ooy
X ) B €y | il Hard sedimentary rock {recovared 8.46 mi, Massive —
ele -~ 1 :ﬂuﬂ Id'x:\‘::\' N:l“!u:nk,lr?l;:m chunks by drilling ] na apparent bedding, Broken by drilling {but not
% nat or upl?il churned].
S Manive: no bedding. I 17} Claystone: greenishgray [BGY 5/1 1o BEY §1),
| Dominant Lithologies: 1 mastive, hard, frisble, minor bioturbation.
B - (A} Zaclitic radialarian for radiciarian-baaring) achy | {2) Mudstona: dark greenish-gray (SGY 4/1) with
o mudstons (s gless), greenish gray to dark "th.! gy mottlad black (5Y 2/2). Intensaly bloturbated,
l (66 4/1, BGY 4/1. 6GY 5/1). No distinet bedding birt | msssive, hard, no bedding. Becomes greenigh-gray
“ :n:mmlm:m':m‘n:r&mﬁzw to intense | {SGY 5/1) where bloturbation decresses. Up to 10%
turbation; mast intense i andor sili itk B5% zeolitic
t 1B) Ash: coours @ beds or laminee of dark gresnish in Section 7.
H gray (SGY 411} or dark gray (N#/1). May be bio- ] * 13) Vitric mudstone: groenish
: gray (5GY §/1 to 5GY 6/1)
turbated, with dark gray (N4/1). Mors comman ash i matthod with light olive brown (2.5Y 6/6) where > 10%
| m in top section of core. Load cast st b of ash bed at silieous fossils of mottled brown (10YR §/2), to muddy
30 em. 2 | ash. Mortding lequals bioturbation} intensive to mincr,
Hard, massive,
r . Smears: | 4] Ash: discreet ash beds vary in color, s dark
. A B Y "
1“ rodidish beown (5 R 3/3) with tharm lower contact, big-
| mmu._ﬁunlw 5 8% ‘:x _ 1 turbisted upper cantact, Graded? Glass it sand tize;
m Quay minmraly 5:-';:‘: fogehy L black muddy ssh [<60% gla); intense biaturbation;
[ verumct:nu - 'rn‘ o i 2 | white grading up to dark grayish brown, 90% glass:
Carbanat M_ - > | B graded, fining upward. Sharp batal contect: upper
Siliceous fosils 4-15% 0 é C contact bioturbated.
Znolles TROB% | 5] Siticsous mudstons: greenish gray (5GY /1) 10
Opaques TR- 3% TR 3% 2 dark greenish gray (SGY 4/1); hard massive, bioturbated.
Haavy minerals TR ™ 3 3 ] Lighter color where CO4 fousils » 10%.
FaMg ™ ™ 8 16) Zeolitic i il ciny
= : - | ; (5GY 5/} to 5 8/1) is mottied with dark reddish brown
't AP T, Zaalitic nannofoesil ooz in botiom 38 cm of the core,
289 (0.8, 48,5, 50.6) 2 3 1
CARBON CARBONATE: 3 - l =
: 5 L 1 z 3 4
241 (0.0, 0.1, 0) 2 o | Quartz, Faidypar + + + %
'I‘ ,s L“J Clay minarals BO-90% T5-B0% 60-B0% 10-30%
cp e l '{ Voleanic plass + 2 5% 1015%  60.90%
| [AP F Micronodulas L% 1% 2T 5%
4 - - [ f Heavy mineraly . . ‘ "
oM - Fe Mg il . ? ?
§ . ! Carbonate ynapecified  515% 2. 5% 1520%  + - 5%
3 =1 | Silicecus fossis +-2%  B10%  610% 4. 5%
P HI Zeolites 1% e-B% e g
4 I
E AP
§ I o
.
2 " 1 Doasor Palagie
MNoanaatomd Zaclites Mudstone’ Clayl
5 t Mudnon Cleymsne Znolinn Do
l Quartz, Feldspar * + + -_—
. Clay minaraly 30.50% 6% 6% 1040%
- [ \lcanic glass + + + .
Micronodules. + 1% 5% - A0%
l Opagues * +
- Heavy mineraly + * +
- 1 Calcarecus fossils A560% —_ + I540%
=] Sillceous fossils +- 2% + e st
4 Voo f Zeolites . 0% 65% 10-50%
L]
3 Remarks: The fir ccourrance of desp-sea pelagic sediments
S t i in the entire hode is in the bottem 38 em of Caoee 22,
whern reclitic petagic nannafousil clays and oores, along
I i with pelagic clay /zsolite are present,
M CARBON- TE: TE BOMB:
7 ] 00 ! 227 105, 0.1.3) 118 (6.6
= 731 (05)
B jAM|CM cC f
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Calcarsous Zeolite Cly/Chalk

[Pelagic Clay/Chalk)

Satt 1a firm, nat hard. A mottled mixture of

dark reddish brown (YR 3/2) and greenish

grey (GY 5/1), Bioturbation is the couss of

the mottling. Derk reddish brown color becomes
more predominent downward; shio becomes stiffer
anel firmer but nat hard, Other than mottling,
retidish brown ls slightly bioturbated, Color darkens
dewnward intensely from B0 om 10 contact with
Lasali at 70 cm. Opsgues from 3-10% (MnO47)
Clay size fraction B5-80%. Zeclites — 15-30%
Very low 1o 7ero volcanic glass content.

Smaars (Caleareous Pelegic Clay /Chalk]:

Clay mineraly 20-30%
WVolcanic glasy TR
Micronadules + 10%
Calcarsous fossiis 35-50%
Silicoous forsils TR
Zealites 10-20%

CARBON-CARBONATE:
131128,0.0, 21

CARBONATE BOMS:
120127.3)
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

s[slafafa[a] [2]3] [2

Depth: 272.7 t0 2742 m

Visual Deseription

Structure: top section of basaltic sill.

Texture: 0-10 em: glassy, phenocryst-rich basalt with ropey pahoehoe texture to surface,
5% vesicies (0.5-2 mm) grades into — 10-150 em: amygdaloidal, plagioclase phyric
basalt; amygdules less abundant at base of section.

Mineraology: 0-10 em: 5:16% plagioclase phenoorysts (spinel[?] imclusions), 2-10 mm;

1% olivine phenocrysts, 2-3 mm — 10-150 em: 5-20% plagioclase phenocrysts, 2-6 mm,

Alteration: fresh appearance, 10-150 cm — 5-20% clay filled amygdules, calcite and pyrite
on fracture surfaces, 28-30 cm large zeolite filled vug.

Thin Section Description — 87-89 cm and 138-140 cm

Phenocrysts: plagioclase, 5-15%, 0.6-2.6 mm, some zoned.

Groundmass: plagioclase, 15-25%, 0.05-0.6 mm; clinopyroxene, 25-30%, 0.05-0.5 mm;
magnetite, 2-6%, 0.05-0.5 mm; cryptocrystalline/chloritic matrix, 15-30%.

Vesicles: 5-25%, 0.1-2 mm, 90% clay filled, accessory fillings of calcite, zealites or pyrite,
Texture: intersertal,

Shipboard Data

Bulk Analysis: 94 ecm Magnetic Data: 87 cm 138 em
Si0y 49,82 Intensity {emu/ec) 213 31156
AlgOq 16.06 Inclination befare

Feq0q 123 demag. -8.7 -11.2
FeO B.10 Stable Inclination -16.2 -134
MgO 8.07

Ca0 12.51 Physical Properties: 87 em

Nag0 313 Vp (km/s) 425

Ko0 029

T|02 1.45 Other Data: 87 em

Py0g 0.18 Therm. cond.

MnO 0.3 (meal/fem-s° C} 340

LOI —

Hzo: e

Hy0 —

€O, ——

Cr 253.00

Ni 71.00

Sr 163.00

2r 118.00

Oriantation
Shipboard Studies
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

s[slafafafa] [2]a ]| |1

Depth: 278.5 10 279.9 m

Visual Description

Structure: bassltic sill continued from previous core,

Texture: fine- to medium-grained, amygdaloidal ioclase phyric. 0-45 cm, 5-10%
amygdules, 2 mm; grading to 45-140 em, 1-3% amygdules, 3-10 mm.

Mineralogy: 5-10% plagioclase phenocrysts, 2.5 mm,

Alteration: fresh appearance, clay with calcite and/or zeolitesilling amygdules.

Thin Section Description — 73-75 em

Phenocrysts: plagioclase, 2%, 1-2 mm, some zoned, some chrome spinel inclusions,
Groundmass: plagioclase, 33%, 0.05-1 mm; clinopyroxene, 30%, 0.05-0.5 mm; magnetite,
2%, 0.02-0.06 mm; cryptocrystalline/chloritic matrix, 30%.

Vesicles: 1%, 0.5-1 mm, clay filled or lined.

Texture: intersertal.

Shipboard Data

Bulk Analysis: 87 em Magnetic Data: 73cm
5i0y 49.86 Imtensity {emu/cc) 1526
Aly04 15.11 Inclination before

FeyOq 1.26 demag. -335
FeO 8.28 Stable Inclination -16.2
MgO 7.89

Ca0 11.34 th\fsical Properties: 62 cm
Nay0 312 Vi (kmis) 5.06
KZO 0.20

Ti0g 1.62 Other Data:

Py0g 0.20 Therm, cand.

MnO 0.6 [meal fem-s-* C) 346
(Ke]) -_

Hy0" —_

HZO" -_—

€Oy —

Cr 238.00

Ni 58.00

Sr 160.00

Zr 130.00

ey 4LIS
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VISUAL CORE DESCRIPTION o
FOR IGNEOUS ROCKS tec [ site |g| come |secT.
s[s|a]a]4]a] [2]a

Depth: 279.9 10 2814 m

Visual Deseription

Structure: basaltic/diabase sill inued from core section,

Texture: fine- to medium-grained, plagioclase phyric 0-20 em; 2% vesicles, <2 mm —
20-150 cm; occasional vesicle <2 mm,

M logy: plagioclase ph ysts, 5%, 2-6 mm, plagioclase and pyroxene discernable.

Alteration: fresh appearance, clay lining to some vesicles,

Thin Section Description — 30-32 em
Phenoerysts: plagioclase, 10%, 1-2 mm, zoned, Anw.

Groundmass: plagioclase, 30%, 0.1-1 mm; clinopyroxene, 25%, 0.1-1 mm; magnetite, 1%,

0,02-0.1 mm; cryptocrystalline/chloritic matrix, 34%.
Texture: intersertal subophitic.

Shipboard Data

Bulk Analysis: T3em Magnetic Data: 30 em
Si0g 50.29 Intensity (emu/fec) 1435
AlyO4 15.15 Inclination before

FegOy 1.28 demag. 7.0
FeO 8.44 Stable Inclination -11.8
Mg 8.44

Cal 11.15 Ehvﬁeal Properties: 30 em
NagO 312 Vp lkm/s) 5.42
K0 0.26

TiOz 1.54 Other Data: 30em
P05 o Therm. cond.

MnO 0.18 [meal fem-s-* C) 347
Lol —

Hy0* -

Hy0 —

€Oy —_

Cr 245.00

Ni 59.00

Sr 153.00

Zr 134.00
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VISUAL CORE DESCRIPTION E
E

FOR IGNEOUS ROCKS LEG SITE CORE

SECT.

5| 8la[a]4]a] [2]a

Depth: 2814 to 281.7 m

Visual Description

hasaltic/diabase sill d from p core section.

Texture: fine- 10 medium-grained, plagioclase phyric.

Mineralogy: plagioclase phenocrysts, 5%, 2-5 mm, plagioclase and pyroxene discernable,

Alteration: fresh appearance.

Shipboard Data
Magnetic Data: 21em
Intensity {emu/ec) 4083
Inclination before
demag. -11.3

¥rr LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

s|sfafafa[a] [2]s] |1

CORE |SECT.

Depth: 2815 to 283.0 m

Visual Description

S basaltic/diabase sill inued from previous core

Texture: medium-grained, plagioclase phyric.

Mineralogy: plagioclase phenocrysts; 0-100 cm, 10%, increasing to 20% batween 100-150 cm,
Alteration: odd clay filled vesicle, chloritic veins at 40-45 cm and 69-85 cm,

Thin Section Description — 48.50 cm

Phenocrysts: plagioclase, 5%, 1-2 mm,

Groundmass: plagioclase, 40%, 0.1-1 mm; clinopyroxene, 36%, 0.1-1.5 mm; magnetite, 2%, 0,02
0.2 mm; cryptocrystalline/chioritic matrix, 18%; accessory small relict olivine.

Texture: intersertal fsubophitic.

Shipboard Data

Bulk Analysis: 118 em Magnetic Data: 49 em
Si0q 50,67 Intensity (emu/cc) 336.0
AlgOq 15.38 Inclination before

F5203 1.26 demag. =134
FeQ 835 Stable Inclination -128
Mg 7.86

Ca0 1143 Physical Properties:  8cm
NagO 3.25 Vp (km/s) 5.48
Kzﬂ 0.20 Porosity (%) 6.19
TiOg 1.64 Wet Bulk Density 2.82
FZGS 0.22 Grain Density 294
MnO 0.17

LOI - Other Data: 45 em
Hy0* - Therm. cond.

Hy0™ _— {mcal fem-s-* C) 383
€O, —

Cr 245,00

Ni 53.00

Sr 160.00

Zr 141,00
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FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

H
VISUAL CORE DESCRIPTION g
E
A

s|sfaafa]a] [2]s

Depth: 283.0 to 2B4.5 m

Visual Description
- basaltic/diabase sill inued from previous core section.
Texture: medium-grained, plagioclase phyric.

Mineralogy: plagioclase phenocrysts, 20%, plagioclase and pyroxens,

Thin Section Description — 108-110 em
Phenocrysts: plagioclase, 5%, 1-3 mm,

Groundmass: plagioclase, 40%, 0.1-1 mm; clinopyroxene, 30%, 0.1-1.5 mm; olivine, 6%,
0.1:0.4 mm, relict; magnetite, 3%, 0,02-0.3 mm; cryptocrystalline/chioritic matrix, 16%.

Texture: intersertal subophitic,

Shipboard Data

Magnetic Data: 50 cm 109 cm
Intensity (emu/ec) 2925 96.7
Inelination before

demag. -12.2 =1.7
Stable Inclination -8.8 -138
Other Data: 35 cm
Therm, cond.

{mcal fem-s* C) 356

Py ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

5(8afala]a] |2]s

Depth: 284.5 to 286.0 m

Visual Description

Structure: basaltic/diabase sill cominued from previous core seetion.
Texture: medium-grained, plagiociase phyric,

Mineralogy: 20% plagioclase phenocrysts, plagioclase and pyroxene.

Thin Section Description — 91-93 cm
Phenocrysts: plagioclase, 15%, 1-3 mm.

Groundmass: plagioclase, 30%, 0.1-1 mm, clinopyroxene, 30%, 0.2-1 mm; olivine, 5%, 0.1-0.5 mm,

relict; magnetite, 5%, 0.05-0.4 mm; cry proerystalline/chloritic matrix, 15%.
Texture: intersertal/subophitic

Shipboard Data

Bulk Analysis: 50 cm Magnetic Data: 44 em
Si02 50.02 Intensity (emu/cc) 121.3
AlyDg 16.43 Inclination before

Fezoa L2 dernag, =136
FeO 8.00 Stable Inclination -12.8
MgO 1.87

G0 11.68 Other Data: 40 em
Nas0 3.03 Therm. cond,

K40 021 {mcal/cm-s-"C) 3.60
Ti0y 1.42

FZGE a.g

MnO 0.16

Lol -

Ha0" -

H20 —_

€Oy -—

Cr 235.00

Ni 57.00

Se 159.00

2Zr 120.00

92 em
2828

-11.3
—13.6

92 em
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG| SITE

CORE |SECT.

s[slala]s

al [2]s

Depth: 286.0 to 286.7 m

Visual Description

Structure: b ic/diabase sill inued from p core section.
Texture: medium-grained, plagioclase phyric.

Mineralogy: 20% plagioclase phenocrysts, plagioclase and pyroxene.

Shipboard Data
Magnetic Data:
Intensity (emu/oe)
Inclination before
demag,
Stable Inclination

38 cm
463.1

-8.5
—124

vrt ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

mroI

SITE CORE

SECT.

5/8lafa]a]a

|2]s] |1

Depth: 271.0 to 2924 m

Visual Description

Structure: basaltic/diabase sill i from p core,

Texture: 0-7 cm; sediment similar to material in Core 22 7-14 em; glassy basalt, similar to
chilled material in Core 23, Section 2. This material appears to have been dropped from
higher in the hole,

Mineralogy: 7-14 cm; 5% plagioclase phenocrysts, 1-5 mm; 14-150 em; 15-20% plagioclase
phenoerysts, 1-10 mm, plagioclase and pyroxene,

Thin Section Description — 74-76 cm

Phenocrysts: plagioclase, 10%, 1-4 mm,

Groundmass: plagioclase, 40%, 0.2-1 mm; clinopyroxene, 35%, 0.2-1 mm; olivine, 4%, 0.05-
0.3 mm, relict; magnetite, 1%, 0.02-0.2 mm; cryptocrystslline/chioritic matrix, 10%;
accessory caleite,

Texture: intersertal/subophitic.

Shipboard Data

Bulk Analysis: 49 cm Megnetic Data: 75 em
Si0y 50.27 Intensity (emufee)  210.7
AlsQg 15.96 Inclination before

Fezos 1.22 demag. -12.3
FeO B8.06 Stable Inclination -11.7
Mg 7.64

Ca0 11.94 Other Data: 65 cm
NagyO 3.07 Therm. cond.

K20 0.28 {meal/em-s~C) 3.68
TrClz 142

Po0g 0.20

MnO 0.17

Lo1 —

0! o

Hy0™ -

C()z -_—

Cr 234,00

Ni 62.00

Sr 159.00

Zr 123.00
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Depth: 2924 t0 263.6 m

CORE |SECT.

z_[s 2

Visual Description

S : basaltic/diabase sill inued from previous core section.

Texture: medium-grained, plagioclase phyric.

Mineralogy: plagioclase phenocrysts, 15-20%, 1-5 mm, plagiociase and pyroxene,

Alteration: 2 chloritic veins, with alteration zones 10-15 mm wide, at 26 and 108 cm.
Pyrite present in veins.

Thin Section Description — 67-69 cm

Phenocrysts: plagiociase, 10%, 1-3 mm.

Groundmass: plagiociase, 40%, 0.05-1 mm; clinopyroxene, 30%, 0.05-0.8 mm; olivine, 4%,
0.05-0.2 mm; magnetite, 4%, 0.02-0.3 mm; cryptocrysialline/chloritic matrix, 12%.
Texture: intersertal 'subophitic.

Shipboard Data
Magnetic Data: Bem
Intensity (emu/ee) 96.8
Inclination before
demag. -04
Stable Inclination -8.3
Other Data: 4 em 110 em
Therm, cond.
(mcal/em-s* C) n 352
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X i Depth: 293.6 to 295.1 m e ‘3 v " Depth: 295.1 to 296.5 m
Visual Description a ’ Visual Deseription
Structure: basaltic/diabase sill from p core section. - . S : basaltic/diabase sill inued from previous core section,
Texture: light gray, medium-grained, plagioclase phyric, D\f Texture: light gray, medium-grained, plagioclase phyric.
: Mi logy: 15-20% plagioclase phenocrysts, 1-B mm, plagioclase, pyroxene and olivine 1 Mineralogy: plagiociase phenoerysts, 15-20%, 1-16 mm, plagioclase, pyroxene, odd
(0.5-1 mm). s | + g olivine, 0.5-1 mm.
Alteration: fresh appearance, some sausseritized cores in large plagioclase phenocrysts, odd . Alteration: fresh appearance, large plagioclase phenocrysts with sausseritized cores, odd
carbonate filled vein, _ carbonate vein; 110-121 cm; fracture or vein-ined by chloritic/clay /talc material and
. calcite, ferric oxide alteration on surface.
Thin Section Description — 68-70 cm 3
Phenocrysts: plagioclase, 15%, 1-2 mm. [=] Thin Section Description — 63-65 cm
Groundmass: plagioclase, 35%, 0.05-1 mm; clinopyroxene, 30%, 0.05-0.8 mm; olivine, B.5%, Phenocrysts: plagioclase, 30%, 1-10 mm
0,05-0.6 mm, relict; magnetite, 1.5%, 0,02-0.2 mm; cryptocrystalline/chloritic matrix, 10%. . Groundmass: plegioclase, 25%, 0.1-1 mm; clinopyroxene, 25%, 0,05-0.5 mm; olivine, 2%,
Texture: intersertal subophitic, 0.05-0.2 mm; magnetite, 2%, 0.02-0.2 mm; eryptocrystalline/chlaritic matrix, 16%.
2D @@ Texture: intersertal
Shipboard Data 1 .
Bulk Analysis: Ocm Magnetic Data: 68 cm 3 Shipboard Data
Si02 60.36 Intensity {emu/cc) B64.2 50— Magnetic Data: e
. Al50g 17.00 Inclination before 4 iy Intensity (emu/cc) 42.0
FegOq 1.7 demag. 6.6 — Inclination before
FeO 7.7 Stable Inclination  —13.2 45 - demag, -38.7
MgO 7.37 2 * Stable Inclination -15.0
Ca0 12.32 Other Data: 66 cm 4 [~
Nay0 3.16 Therm. cond. & [/ BM
PM.T Ko0 0.23 {mcal fem-s* C) 342 - * i
TiO, 1.39 T
Py0g 0.19 17 | =
MnO 0.15
Lot — =] & 0 *
+
l HZO_ —_— i o o %
H20 =
€0y — _] f
o 273.00 9 m
Ni 69.00 i
Sr 167.00
Zr 123.00
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Depth: 300.5 to 3019 m

Visual Description

Structure: basaltic/di sill from

Texture: light gray, medium-grained, plagiociase phyric.

Mineralogy: plagioclase phenocrysts, 15-20%, 1-15 mm; plagioclase, pyroxene, 0.5-1 mm,
odd larger olivine and pyroxene grains.

Alteration: some sausseritized plagioclase phenocryst cores, odd carbonate lined veins,

core.

Thin Section Description — 90-92 em

Phenocrysts: plagioclase, 20%, 1-4 mm.

Groundmass: plagioclase, 33%, 0.05-1 mm, >Anw; clinopyroxene, 25%, 0.05.0.6 mm;
olivine, 1%, 0,05-0,1 mm, relict; magnetite, 1%, 0.02-0.2 mm granular, 1.5 x 0.05 mm
elongate piece; cryptocrystalline/chloritic matrix, 20%.

Texture: intersertal,

Shipboard Data

Magnetic Data: 90 cm
Intensity (emu/oc) 464
Inclination before

demag. -15.1
Stable Inclination =101
Other Data: 90 em
Therm. cond.

{mcal fcm-s-" C} 333
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Depth: 301.9 to 303.2 m

Visual Description
s : basaltic/diabase sill d from p
Texture: light gray, medium-grained, plagioclase phyric.

core section,

Mineralogy: plagioclase phenocrysts, 15-20%, 1-16 mm; plagioclase and pyroxene, 0.5-1 mm;

odd larger pyroxene and clivine grain.
Al ion: odd cart filled vein, and i yi
79 em.

Thin Section Description — 93-85 cm

Phenocrysts: plagiociase, 20%, 1-4 mm.

Groundmass: plagioclase, 33%, 0.05-1 mm; clinopyroxene, 25%, 0.05-0.6 mm; clivine, 1%,
0.05-0.1 mm, relict; magnetite, 1%, 0.02-0.2 mm; cryptocrystalline/chloritic matrix, 20%.
Texture: intersertal.

Shipboard Data

Bulk Analysis: 62 cm Magnetic Data: 93 em
SiOz 48.08 Intensity lemu/cc) B1.9
AlgOs 15.95 Inclination before

Fe203 1.16 demag. =25.0
FeQ 7.67 Stable Inclination —14.1
MgO 9.69

Cal 11.02 Other Data: 90 em
Nay0 3.09 Therm. cond.

K,0 0.39 (meal/em-s*C) 368
TEOZ 1.18

P:OE. 0.16

MnO 018

Lol -

H0" —

Hy0 -

€Oy _—

Cr 262.00

Ni 97.00

Se 266.00

2r 108.00

d fractures at 44 cm and

vry A11S
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Depth: 303.2 to 304.7 m

Visual Description

Structure: basaltic/diabase sill continued from previous core section,

Texture: light gray, medium-grained, plagioclase phyric.

Mineralogy: plagioclase phenocrysts, 15-20%, 1-15 mm; plagioclase, pyroxene, 0.5-1 mm,
odd larger pyroxene grain, 2-3 mm.

Alteration: odd carbonate veins and carbonate with chlorite/clay-lined fractures. Between Pieces

10 and 1E acicular, 1-2 mm long, carbonate crystals on fracture surface.

Thin Section Description — 43-45 em

Phenocrysts: plagioclase, 30%, 1-4 mm, ;-Anm_

Groundmass: plagioclase, 30%, 0.05-1 mm, >An33; clinopyroxene, 30%, 0.05-0.5 mm;
olivine, 1%, 0.05-0.1 mm, relict; magnetite, 1%, 0.05-0.2 mm; cryptocrystaliine/chlaritic
matrix, 18%.

Texture: intersertal,

Shipboard Data

Bulkk Analysis: 21em Magnetic Data: 43 em
Si0y 49.92 Intensity (emu/ce) 339
] 16.12 Inclination before

Feq0q 1.22 demag. 5.5
FeO 8.05 Stable Inclination -13.9
MaO 8.59

Ca0 11.81

NayO 3.00

KZO 0.28

TiOg 1.36

Py0g 017

MnO 0.7

LOI —_—

Hy0" -

Hy0 —

€Oy ——

Cr 277.00

Ni 95.00

Sr 155.00

Zr 117.00
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Depth: 304.7 to 306.2 m

Visual Description

Structure: basaltic/diabase sill d from pi

Texture: light gray, medium-grained, plagioclase phyric,

Mineralogy: plagioclase phenocrysts, 15-20%, 1-15 mm; plagioclase and pyroxene, 0.5-1 mm,

A ion: odd and chlorite/clay-lined veins along which the rock has often
fractured.

core section,

Thin Section Description — 83-85 em

Phenocrysts: plagioclase, 15%, 1-3 mm,

Groundmass: plagioclase, 35%, 0.05-1 mm; clinopyroxene, 30%, 0.05-0.5 mm; olivine, 1%,
0,05-0.2 mm, relict; magnetite, 1%, 0,01-0.1 mm; cryptocrystalline/chioritic matrix, 18%.
Texture: intersertal.

Shipboard Data

Magnetic Data: 83 em
Intensity {emu/cc) 394
Inclination before

demag. -13.0
Stable Inclination =103
Physical Properties: 3em
Vp (kmi/s) 5.60
Porosity (%) 5.36
Wet Bulk Density 287
Grain Density 298
Other Data: 45 cm
Therm. cond.

{meal/em-s* C) 368
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Depth: 306.2 to 307.2 m

Visual Description

Struct basaltic/diabase sill i d from previ core section.

Texture: light gray, medium-grained, plagioclase phyric.

Mineralogy: plagioclase phenocrysts, 15-20%, 1-15 mm; plagioclase and pyroxene, 0.5-1 mm,
odd pyroxene 1-2 mm, odd olivine,

Alteration: thick carbonate vein Piece 4, 18 cm, several other veins/fractures lined by
carbonate and chlorite/clay mineral,

Thin Section Description — 39-41 em

Phenocrysts: plagioclase, 10%, 1-4 mm,

Groundmass: plagioclase, 40%, 0.05-1 mm, > Anﬁs: clinopyroxene, 30%, 0.05-0.5 mm;
olivine, 1%, 0.05-0.2 mm, relict; magnetite, 1%, 0.01-0,1 mm; cryptocrystalline/chioritic
matrix, 18%.

Texture: intersertal.

Shipboard Data
Bulk Analysis: 68 em Magnatic Data: 39 em
Si0, 49.26 Intensity (emu/ec) 38.7
AlgOg 14.48 Inclination before

F3203 1.26 demag. 35
FeO 8.28 Stable Inclination 4.8
MgO 875

Ca0 12,78 Other Data: 3% em
Nag0 2.86 Therm. cond.

Ko0 0.26 {mcal/cm-s-* C) 369
“02 141

Py0g 0.18

MnO 0.17

Lot —

Hp0" -

Hzﬂ -_

COZ -

Cr 32500

Ni 114.00

S 380.00

Zr 128.00
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