5. SITE 445, DAITO RIDGE, DEEP SEA DRILLING PROJECT LEG 58

The Shipboard Scientific Party!

HOLE 445

Date occupied: January 11, 1978

Date departed: January 17, 1978

Time on hole: 6 days

Position (latitude; longitude): 25°31.36'N; 133°12.49'E
Water depth (sea level; corrected m, echo sounding): 3377
Water depth (rig floor; corrected m, echo sounding): 3387
Bottom felt (m, drill pipe): 3382

Penetration (m): 892.0

Number of cores: 94

Total length of cored section (m): 892.0

Total core recovered (m): 619.52

Core recovery (%): 69

Oldest Sediment Cored:
Depth sub-bottom (m): 892.0
Nature: conglomeratic sandstone
Age: early middle Eocene
Measured velocity (km/s): 3.6

Basement:
Depth sub-bottom (m): not reached

Principal Results: Site 445 is in a small basin in the Daito
Ridge, northwest Philippine Sea. Sediments range in age
from middle Eocene to Pleistocene, and the cored interval
is 892 meters thick. A hiatus in sedimentation occurred dur-
ing early Oligocene. Occurrence of Nummulites boninensis
is limited to resedimented debris-flow conglomerate beds.
The carbonate sediments, mudstones, sandstones, and con-
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glomerates are dominantly resedimented by slumping, de-
bris flows, and turbidity currents. Shipboard analysis of pa-
leomagnetic inclination of samples indicates that Site 445
migrated from an equatorial latitude to its present position
over the last 50 m.y.

BACKGROUND AND OBJECTIVES

Background

The marginal basins of the western Pacific owe their
origin to a variety of processes, and deep drilling during
Leg 58 focused on three sites in the Shikoku Basin to
test several models for the spreading origin of that
basin. Previous Leg 58 results (Sites 442, 443, and 444)
indicated that three modes of spreading were possible in
the Shikoku Basin: symmetrical spreading, single-limb
spreading, and asymmetrical spreading.

The second part of Leg 58 deals with the triangular
northwest portion of the north Philippine Sea immedi-
ately around the remnant arcs of the Daito Ridge and
Basin province. This region has been of considerable in-
terest to several workers, and prior study included deep
drilling in the adjoining Kyushu-Palau Ridge at Site 296
(Karig, Ingle, et al., 1975), structural analysis of the
basin (Karig, 1975; Hilde et al., 1977; Watts et al., 1977,
Mizuno et al., 1975, 1979), and dredging (Mizuno et al.,
1975, 1979; Shiki et al., 1976). Magnetic lineations were
identified south of the Daito Ridge and Basin area
(Louden, 1976; Watts et al., 1977), but none have been
identified in the area itself. From this, it has been in-
ferred that the Daito Ridge and Basin region is very old,
and that in fact this portion of the northwest Philippine
Sea incorporates older crust trapped behind the remnant
arc of the Daito Ridge and Oki-Daito Ridge (Karig,
1975; Hilde et al., 1977; Watts et al., 1977, Mizuno et
al., 1975, 1979). The trapping mechanism should show
similarities with the hypothetical origin of the Bering
Sea (Cooper et al., 1976).

Dredge hauls from the Daito Ridge and Basin region,
the Oki-Daito Ridge (immediately south), and the
Amami Plateau (immediately to the north) indicate that
the geology of the region is extremely variable. Green-
schist, hornblende schist, and serpentine have been col-
lected from the Daito Ridge, indicating some regional
metamorphism (Mizuno et al., 1975; Shiki et al., 1976).
Igneous rocks recovered from the Daito Ridge include
andesite and diorite of island-arc origin. Dredge hauls
from the Oki-Daito Ridge recovered basalt; andesite,
granodiorite, and basalt were recovered from the Ama-
mi Plateau.

Perhaps the most interesting discovery from dredging
is limestone samples containing Nummulites boninensis,
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a larger foraminifer of shallow-water origin. These Eo-
cene samples (Konda et al., 1977) were obtained from
these ridges and the Amami Plateau from water depths
ranging from 1160 to 2340 meters. This fossil suggests
either that the entire area was uplifted during Eocene
time and subsequently subsided (Mizuno et al., 1975,
1979), or that the fossils were resedimented from coastal
areas into deeper environments. If uplift had occurred,
followed by subsequent subsidence, then the Daito
Ridge and Basin area represents a remnant arc whose
uplift was tied to deep-seated igneous and metamorphic
activity or to trench tectonics early in its history (Mi-
zuno et al., 1975).

Site 445 was located in a small sediment pond on the
southern side of the Daito Ridge, along a seismic profile
surveyed by the R/V Kaiyo-Maru (IPOD-Japan, 1977),
shown in Figure 1. The seismic-reflection profile ob-
tained by the D/V Glomar Challenger is shown in Fig-
ure 2.

Objectives

The primary objectives for drilling at Site 445 were
fivefold. Of prime importance was to determine the age
of the oldest sediment and of the basement to determine
in turn whether this portion of the northern Philippine
Sea incorporates old crust trapped behind a remnant
arc. A second objective was to determine the nature of
the basement and to elucidate its crustal history. A third
objective at this site was to determine by sedimentology
and paleoecology the nature of the subsidence history of
the northwest Philippine Sea. Fourth, climatic changes
at the site, presumably due to its supposed northward
drift, were to be determined by paleontology and paleo-
magnetism.

The location of Site 445 near the Kuroshio Current
provides a unique opportunity to understand its circula-
tion history. That history can be elucidated from sedi-
mentology and paleontology of samples from Site 445;
this was the fifth major objective.

OPERATIONS

Drilling operations at Site 444 terminated on 9 Janu-
ary 1978. At 0300 hours seismic gear was streamed, and
at 0400 hours the Challenger was under way to Site 445
on a course of 236°.

Weather and sea conditions deteriorated late in the
evening of 9 January and through the early hours of 10
January. Accordingly, at 1130 hours, 10 January, winds
up to 40 mph and extremely high seas necessitated slow-
ing the ship’s speed to 140 rpm in order to better ride
out the storm. Seismic gear was also retrieved. Storm
conditions prevailed until 0400 hours, 11 January, when
the ship’s speed was increased to 190 rpm and seismic
gear was streamed. The Challenger headed for Site 445
on a course of 202°.

At 1600 hours, 11 January, a 16-kHz beacon was
dropped, marking Site 445 (Figure 3). Water depth at
the site was later established as 3382 meters by drill-pipe
measurement. The seismic gear was retrieved; at 1714
hours the Challenger established an auto-mode posi-
tioning over the beacon, and RIH was started. Spud-in
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for Hole 445 was at 0217 hours, 12 January. Core 1, 8.5
meters of nannofossil ooze, was recovered at 0304
hours, 12 January.

A program of continuous coring was followed, the
time interval (on deck) between cores being about one
hour (Table 1). The sediment nature was consistent and
permitted exceptionally high core recoveries (in some
cases exceeding 100 per cent; Table 1).

On 16 January, weather predictions showed that a
frontal system with accompanying high winds and seas
was headed for the site area. Conditions were moderate
through the 16th and into early hours of 17 January.
However, at 0830 hours, conditions affecting position-
ing were severe enough to force abandonment of Hole
445, Accordingly, POOH began, and at 1530 hours, the
Challenger was under way to Site 446 on a course of
206° (Figure 3).

In all, 94 cores were taken, with a total sub-bottom
penetration of 892 meters. The length recovered was
619.52 meters, or 69 per cent (Table 1).

SEDIMENT LITHOLOGY

A single-bit hole was drilled at Site 445 by continuous
coring. It penetrated a total of 892 meters of sediments
of middle-Eocene to Quaternary age and recovered 94
cores, 619.52 meters in total length.

Sediments are dominantly redeposited biogenic com-
ponents for the late Eocene to the Quaternary, and
dominantly redeposited terrigenous components for the
middle Eocene. Five lithologic units were distinguished,
based on the biogenic components (units [-IV) and ter-
rigenous components (unit V). Some of the units are di-
vided into sub-units on the basis of dominant color (unit
I), abundance of siliceous biogenic components (unit
II), and abundance of calcareous biogenic components
and sediment texture (unit V). These units and sub-units
are conformable, except for an early-Oligocene or late-
Eocene hiatus between units II and 111, discerned from
micropaleontological data. Figure 4 shows the stratig-
raphy at Site 445, and Figure 5 shows the vertical distri-
bution of some lithologic components.

Unit 1

Unit I is predominantly soft to firm nannofossil ooze
and foraminifer-nannofossil ooze, with some associ-
ated nannofossil-foraminifer ooze, volcanic ash layers,
and scattered volcanic ash. Sediments are variously col-
ored, predominantly from gray to brown. Vertical
distribution of the dominant colors allows further sub-
division into two sub-units.

Sub-Unit Ia

This sub-unit consists largely of soft to firm nanno-
fossil ooze and interbedded foraminifer-nannofossil
ooze, which are locally clayey or vitric and are associ-
ated with nannofossil-foraminifer ooze. Dominant col-
ors of these sediments are light gray and pale brown.

The upper interval consists of interbedded nannofos-
sil ooze and foraminifer-nannofossil ooze, whereas the
remaining interval is predominantly nannofossil ooze
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Figure 1. Seismic-reflection profile through Daito Ridge by R/V Kaiyo-Maru.

with subordinate amounts of foraminifer-nannofossil
ooze. The sediments are mostly of silty clay texture
(nannofossil ooze) to sandy mud texture (foraminifer-
nannofossil ooze). A graded sequence identifiable to the
partial Bouma sequence T(d,e) is observed in Core 3-3.

Sub-Unit Ib

This sub-unit is distinguished from sub-unit Ia by
sediment color; it consists dominantly of firm, light-
gray to white nannofossil ooze, associated with inter-
beds of foraminifer-nannofossil ooze of various thick-
nesses.

Foraminifer-nannofossil ooze is dominant in the up-
per part (Core 10). Nannofossil ooze locally passes to
darker-colored, clayey nannofossil ooze which contains
clay (15-20% of total).

Coarse-tail graded bedding 5 to 10 cm thick is com-
monly found in color-band alternations in the middle
part of the sub-unit, It starts from very fine sand- to silt-

sized nannofossil-foraminifer ooze or foraminifer ooze
with parallel laminae just above a sharp contact, which
fines upward to silty-clay-sized nannofossil ooze. It may
be identified to the partial Bouma sequence T(d,e). In
general, bioturbation is slight to moderate in the middle
to lower part. Medium- to coarse-grained calcareous
sand occurs only at the lowest part of this sub-unit.
Containing about 60 per cent rock fragments, it rests
just above the scoured bottom (the lowest boundary of
sub-unit Ib) with a 10-cm-thick graded bed and passes
upward to nannofossil ooze. This represents another
type of graded sequence, equivalent to T(a,b,e).

Unit II

Unit II sediments are stiffer than those of Unit I. The
dominant lithology is a gray, brown, or pink, very firm
nannofossil chalk, with varying amounts of siliceous,
clayey, and volcanic components. Mudstone occurs
locally. It tends to be concentrated at the middle part of
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Figure 2. Glomar Challenger seismic-reflection profile
approaching Site 445. See Figure 3 for location.

this unit (sub-unit IIb and the upper part of sub-unit
IIc). Bioturbation is very common and intense. Calcare-
ous nannofossils occur abundantly throughout the unit.
The abundance of siliceous fossils, mostly radiolarians
and sponge spicules, varies, and this makes it possible to
subdivide the thick sequence of unit II into four sub-
units. In sub-units Ila and Ilc, siliceous fossils are near-
ly absent, whereas in sub-units IIb and IId they range
from several per cent to around 10 per cent or more.

A distinctive aspect of unit II is the extensive occur-
rence of various sedimentary structures, such as graded
sequences and bioturbation, locally associated with
slump structures and microfaults.

The graded sequences are coarse-tail and mostly con-
sist of resedimented calcareous biogenic components ac-
companied by accessory amounts of terrigenous coarse-
grained materials at the basal interval, and in some cases
by a thin layer of pelagic clay in the upper interval. They
include the typical Bouma sequence T(a-e) and partial
Bouma sequences T(c-¢e), T(d,e).
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Figure 3. Site location map.

Occurrence of T(a-e) is restricted to the upper part
of sub-unit IIa and the lower part of sub-unit Ilc, and it
mostly overlies, with sharp, scoured contact, the under-
lying sediments, which are associated with slump struc-
tures. It is usually 35 to 60 cm thick, with rare cases
more than 5 meters thick.

Interval a consists of foraminifer chalk or calcareous
chalk with lithic fragments and reworked fossils; it is
coarse- to very coarse-sand size at the base and medium-
to fine-sand texture at the top. In some cases it is par-
tially replaced by calcareous sand with detrital grains
of several tens per cent. This interval gradually passes
upward to interval b, parallel laminated nannofossil-
foraminifer chalk of fine-grained-sand size. This passes
upward to interval c, foraminifer-nannofossil chalk
(very fine-grained-sand to muddy-sand texture) with
micro-cross-laminae and (or) convolute lamination.
Above this, interval d is parallel laminated foramini-
fer-nannofossil chalk (sandy-mud to silty-clay texture).
Interval e is a thick, faintly laminated or non-laminated
nannofossil chalk and (or) clayey nannofossil chalk (sil-
ty-clay to clay size) with a clay content of clayey
materials from a trace to 15 per cent of the total. This
interval tends to be slightly bioturbated in the lower
part, and moderately to intensely bioturbated in the up-
per part. Clayey nannofossil chalk is in some cases
replaced by nannofossil mudstone.

T(d,e) is very common throughout unit II. The thick-
ness of each bed is usually several tens of centimeters,
but often decreases to around 20 cm or increases to
more than 4 meters.



TABLE 1
Site 445 Coring Summary
Depth From Depth Below
Date Drill Floor Sea Floor Length  Recov-  Recov
(dan., {m) (m) Cored ery ery
Cores  1978)  Time Top Bottom Top Botiom {my (m) (8]
4451 12 0304  3382.0-3390.5 0.0-8.5 8.5 B.50 100
2 12 0408  3390.5-3400.0 8.5-18.0 9.5 6.10 64
3 12 0505 3400.0-3409.5 18.0-27.5 9.5 9.61 101
4 12 D610 3409.5-3419.0 27.5-37.0 9.5 9.50 100
5 12 0706  3419.0-3428.5 37.0-46.5 9.5 161 38
& 12 0805 3428.5-3438.0 46.5-56.0 9.5 B.62 91
7 12 0906 3438.0-3447.5 56.0-65.5 9.5 2.10 96
8 12 1000 3447.5-3457.0 65.5-75.0 9.5 8.27 87
9 12 1057 3457.0-3466.5 75.0-84.5 9.5 0.38 4
10 12 1155 3466.5-3476.0 #4.5-94.0 95 7.90 83
11 12 1309 3476.0-3485.5 94.0-103.5 9.5 6.35 69
12 12 1412 3485.5-3495.0 103.5-113.0 9.5 6.00 63
13 12 1513 3495,0-3504.5  113.0-122.5 9.5 6.10 64
14 12 1615 3504.5-3514.0 122.5-132.0 9.5 1.95 21
15 12 IT7T  3514.0-3523.5  132.0-141.5 9.5 240 25
16 12 1817 3523.5-3533.0 141.5-151.0 9.5 5.34 a6
17 12 1922 3533.0-3542.5 151.0-160.5 9.5 .27 24
18 12 2020 3542.5-3552.0 160.5-170.0 9.5 .66 70
19 12 2120 3552.0-3561.5 170.0-179.5 9.5 5.54 38
20 12 2230 3561.5-3571.0  179.5-189.0 9.5 346 36
21 12 2335 3571.0-3580.5  189.0-198.5 9.5 n 34
22 13 0047  3580,5-3590.0 198.5-208.0 9.5 1.76 19
23 13 0147  3590.0-3599.5 208.0-219.5 9.5 1 54
24 13 0247  3599,0-3609.0 217.5-227.0 9.5 7.11 15
25 13 0349 3609.0-3618.5 227.0-136.5 9.5 8.50 89
26 13 0446 3618.5-3628.0 236.5-246.0 9.3 B.61 91
27 13 0546  3628.0-3637.5 246.0-155.5 2.5 8.34 88
28 13 D644 3637.5-3647.0  255.5-265.0 9.5 7.60 B0
29 13 DB1S  3647.0-3656.5 265.0-274.5 2.5 5.58 59
30 13 0915 3656.5-3666.0 274,5-284.0 9.5 6.98 73
3 13 1021 1666.0-3675.5  184.0-293.5 9.5 9.60 1t
32 13 1116 3675.5-3685.0 293.5-303.0 9.5 an 40
33 13 1220 3685.0-3694.5 303.0-312.5 2.5 6.95 73
34 13 1318 3694.5-3704.0 312.5-322.0 9.5 7.45 78
35 13 1420 3704.0-3713.5 322.0-331.5 2.5 5.60 59
36 13 1521 3713.5-3723.0  331.5-341.0 2.5 1.52 79
37 13 1620 3723.0-3732.5  341.0-350.5 95 T.65 &1
38 13 1735 3732.5-3742.0  350.5-360.0 9.5 B.15 B6
39 13 1838 3742.0-3751.5  360.0-369.5 9.5 57 60
40 13 1953 3751.5-3761.0 369.5-379.0 9.5 4.37 46
41 13 2059 3761.0-3770.5  379.0-388.5 9.5 £.32 88
42 13 2215 3770.5-3780.0  388.5-398.0 9.5 B.25 87
43 13 2330 3780.0-3789.5  398.0-407.5 9.5 6.20 65
44 14 0048 3789.5-3799.0  407.5-417.0 9.5 6.17 65
45 14 0154 3799.0-3808.5 417.0-426.5 9.5 6.96 73
46 14 0305  3B0B.5-3818.0 426.5-436.0 9.5 906 a5
47 14 (0415  3BIB.0-3827.5 436.0-445.5 9.5 846 59
48 i4 0529  3827.5-3837.0 445.5-455.0 9.5 B35l an
49 14 0646 3B37.0-3846.5 455.0-464.5 9.5 T.24 76
50 14 0802  3B46.5-3856.0 464.5-474.0 9.5 315 33
51 14 0920  3856.0-3865.5 474.0-483.5 9.5 5.48 58
52 14 1117 3B63.5-3875.0  4H3.5-493.0 95 T.02 T4
53 14 1240 3R75.0-3884.5 493.0-502.5 9.5 7.10 75
54 14 1358  3BB4.5-3894.0 502.5-512.0 9.5 9.74 103
55 14 1522 3B94.0-3903.5 512.0-521.5 9.3 9.96 105
56 14 1643 3903.5-3913.0 521.5-531.0 9.5 7.27 T4
57 14 1816  3913.0-39225  531.0-540.5 9.5 9.56 101
58 14 2013 3922.5-39320 540.5-550.0 9.5 .01 84
59 14 2127 3932.0-3941.5 550.0-559.5 9.5 9.69 102
60 14 2238 3941.5-3951.0 559.5-569.0 9.5 .14 54
61 14 2347 3951.0-3960.5 569.0-378.5 9.5 .67 102
62 15 0059 3960.5-3970.0 578.5-588.0 9.5 9.69 1nz
63 15 0206 3970.0-3979.5  58B.0-597.5 9.5 5.98 63
64 15 0314  3979.5-3989.0 597.5-607.0 9.5 9.59 1
65 15 0432 3989.0-3998.5 607.0-616.5 9. 382 40
66 15 0541 399B.5-4008.0  616.5-626.0 9.5 6.42 68
6t 15 0826  400B.0-4017.5 626.0-635.5 9.5 1.27 13
Lt 15 1046  4017.5-4027.0 635.5-645.0 9.5 135 24
69 15 1242 4027.0-4036.5 645.0-654.5 9.5 547 58
70 15 1417 4036.5-4046,0 654.5-664.0 9.5 1.78 19
7l 15 1547 4046040555 664.0-673.5 9.5 531 56
12 15 17200 4055.5-4065.0 6731.5-683.0 9.5 205 22
13 15 1846 4065.0-4074.5  683.0-692.5 9.5 4.47 47
74 15 2021 A074.5-4084.0  692.5-702.0 9.5 T.46 19
75 15 2159 4084.0-4093.5  TO20-TIL.5 9.5 9.00 s
76 15 2333 4093.5-4103.0 711.5-721.0 9.5 .7 L4
77 16 0121 4103.0-41125 721.n-730.5 9.5 1.33 17
78 16 nary 41i25=41220 730.5-740.0 9.5 H47 /9
79 16 0446  4122.0-4131.5  T740.0-749.5 9.5 9.87 104
&0 1] 0606  4131.5-4141.0 749.5-739.0 9.5 835 L1
&1 I 0730 4141.0-4150.5  759.0-768.5 9.5 812 58
82 16 0903 4150.5-4160.0 768.5-T78.0 9.5 6.63 i)
83 16 1029 4160.0-4169.5 T78.0-787.5 9.5 1.33 i
84 16 1206  4169.5-4179.0  T87.5-797.0 9.5 4.50 47
£S5 16 1348  4179.0-4188.5 797.0-806.5 9.5 6.50 (1.3
86 16 1517 41885-4198.0 B06.5-816.0 9.5 5.63 59
87 I6 1643  4198.0-4207.5  816.0-825.5 95 B.36 B
38 16 1816 4107.5-4217.0 825.5-835.0 9.5 807 B3
By 1] 2018 4217.0-4226.5 B35.0-844.5 9.5 9.74 LUK}
o0 6 2153 4126.5-4235.0 B44.5-854.0 95 4.42 47
" 17 D013 4235.0-4245.5  B54.0-H63.5 95 715 15
92 7 D308 4245.5-42550 B63.5-873.0 9.5 4.55 48
93 17 608 4255.0-4261.5 B7I0-HH2.5 9.5 6.43 L1
a4 7 OB07  4261.5-4274.0 B82.5-892.0 9.5 720 76
Totals 920 &19.52 649
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Figure 4. Stratigraphic summary, Site 445.

T(c-e) and T(a,b,e) are very scarce. The former is
found in the lowest part of sub-unit IIb, sub-unit Ilc,
and sub-unit IId, and the latter is restricted to sub-unit
Ila and sub-unit IIb.

T(b-e) is only observed in sub-unit IId.

Through all the types of sequences, the intervals a, b,
and c generally include tests of shallow-water benthic
foraminifers, and the a in the T(a-e) sequence contains
many lithic fragments of very coarse-grained-sand to
granule size, including clasts of muddy sediments formed
earlier.

Slump structures occur in some intervals of unit II.
They are concentrated in the middle to upper part of
sub-unit IIa and in the upper and lower parts of sub-unit
Ilc. They are represented by slump folds extending
vertically through an interval of 2 to 4 meters in most
cases, and also by slump blocks of smaller magnitude.
Some of them are accompanied by the typical Bouma
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Figure 5. Composition of dominant lithology, Site 445, determined by smear-slide observation, with CaCO; data
Jfrom shore-based analysis. Plotted are average values of the components of dominant lithology in each core. Ar-
rows in the volcanic glass column indicate the interbedded ashy layers as a minor lithology: long arrows, volcanic

ash or tuff interbeds; short arrows, vitric interbeds.

sequence T(a-e) and are definitely eroded, as shown by
scoured, sharp basal contacts.

These sedimentary structures suggest that the larger
part of unit II was resedimented by turbidity currents.

Sub-Unit Ila

This sub-unit consists mostly of nannofossil chalk.
Clayey nannofossil chalk, marly nannofossil chalk,
nannofossil mudstone, vitric nannofossil chalk, and
nannofossil tuff occur as thin interbeds. Nannofossil-
foraminifer chalk and foraminifer-nannofossil chalk
occur as very thin layers in the basal coarse-tail graded
sequence. Dominant color of sediment is very pale
brown to white.

Volcanic-glass shards are generally absent, but they
range from 30 to 60 per cent. Siliceous fossils are very
rare.

Graded sequences with bioturbation are common.
Slump structures occur through the upper half of this
sub-unit.
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Sub-Unit IIb

This sub-unit consists dominantly of nannofossil
chalk, with varying amounts of clayey, siliceous, and
volcanic components. Nannofossil chalk is frequently
interbedded with clayey nannofossil chalk and nanno-
fossil mudstone. The dominant color of the sediments is
the same as in sub-unit Ila.

Bioturbation is generally intense in the upper part of
interval e; this tends to relate to increasing clay content,
which produces color-bands.

Sub-Unit Ilc

This sub-unit is similar to sub-unit IIb. It consists
mainly of nannofossil chalk, with frequent interbeds of
clayey nannofossil chalk, nannofossil mudstone, and
foraminifer-nannofossil chalk. Generally, clayey com-
ponents are abundant in the upper part of this sub-unit,
and silty claystone only occurs in the uppermost part.

The sediments are dominantly very pale brown, pale
brown, and brown. Color changes frequently form col-




or-band alternations, mostly varying with the amount
of clayey component, particularly in the upper part of
the sub-unit.

Graded sequences, with associated bioturbation, are
extensively developed. The thickness of the beds ranges
from 50 to 450 cm, mostly 80 to 100 cm.

The middle to upper part of the sub-unit often in-
cludes thin beds of another type. They are usually 30 to
40 cm thick and rest upon a sharp contact; they consist
of very dark-colored nannofossil mudstone, passing up-
ward to lighter-colored nannofossil chalk, either with or
without a basal silty layer.

Slump structures occur in the upper part and the
lower part.

Sub-Unit Ild

This sub-unit is dominantly nannofossil chalk, with
varying proportions of clayey, siliceous, and volcanic
components. The dominant color is pinkish white and
pinkish gray to light gray and gray.

Volcanic ash is rather common throughout this sub-
unit, both as interbeds and as an admixture.

Sedimentary structures are largely represented by
graded bedding, intense bioturbation, and wavy lamina-
tion. In the upper half of the sub-unit, thick beds are in-
tensely bioturbated. The intense bioturbation very likely
obliterates the bedding which might have existed. The
dark-colored (black to dark-gray), tuffaceous sedi-
ments, either clayey or non-clayey, have a unique sedi-
mentary structure in the lower part of the sub-unit.
They rest on nannofossil chalk with a sharp boundary
and pass upward to nannofossil chalk, and the structure
is very similar to that of the middle to upper part of sub-
unit Ilc. Dish structures are observed in Core 57-7.

Unit ITI

Unit III consists dominantly of siliceous nannofossil
chalk with less than 10 per cent clay, radiolarians from 4
to 25 per cent, and sponge spicules 3 to 15 per cent
(combined radiolarians and sponge spicules about 30
per cent maximum). The sediment is dominantly pinkish
gray and light gray to gray.

Sedimentary structures are dominated by extensively
developed parallel and wavy laminations (very thin-
bedded siliceous nannofossil chalk) and by intense
bioturbation. Micro-faults are found in Core 61-3,

Unit 1V

Unit IV is essentially characterized by frequent occur-
rence of radiolarians and well-indurated rocks such as
siliceous limestone and ‘‘chert.”

The middle to upper part is largely composed of
radiolarite, with interbeds of more-calcareous, clayey,
or ashy layers. Dominant color is olive gray to light
brown to light yellowish brown. Siliceous fossils form
60 to 80 per cent of the total in the radiolarite, of which
two thirds to four fifths consists of radiolarians and the
remainder of sponge spicules.

Bioturbation is moderate to intense and extensive.
Graded sequences are very poor, represented rarely by
some intervals similar to T(d,e). Instead, sandy to silty,
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very thin layers (a few millimeters) are thin bedded,
without definite upper and lower boundaries.

In the middle part of this unit (Cores 64 and 65), are
interbedded thin layers (10 to 20 centimeters thick) of
“‘chert”’, siliceous limestone, and siliceous marly lime-
stone.

Core recovery for the lower part of Unit IV (Cores 67
and 68) is not good. The lower part is composed largely
of interbedded limestone and chert, very hard and
massive to parallel thin-laminated. Color is very vari-
able: light reddish brown, to very dark grayish brown,
olive gray, greenish gray, and dark greenish gray. Visual
discrimination of siliceous limestone and chert is very
difficult.

A thin interbed of greenish gray graded sandstone
(about 10 centimeters thick) is present in Core 68-1. It
begins as a coarse grained sandstone just above a sharp
basal contact (Core 68-1, 95 cm), and passes upward to
faintly laminated to massive sandy limestone and well-
laminated nanno limestone, successively. The sandstone
contains many reworked foraminiferal tests of Astero-
cyclina cf. penuria, Operculinoides sp., and smaller type
foraminifers of benthic and planktonic forms.

Unit V

Unit V is essentially characterized by abundant ter-
rigenous components, in contrast to the overlying units.
Although siliceous and calcareous biogenic components
are present in considerable amount in the upper part,
they decrease downward; on the contrary, terrigenous
components of various grain size gradually increase and
become coarser downward, and the lower part consists
only of conglomerate and sandstone. This makes it
possible to subdivide this unit into three sub-units.

The dominant lithology of unit V is mudstone, sandy
mudstone and limestone (sub-units Va and Vb) and con-
glomeratic sandstone (sub-units Va to Vc), greenish
gray to dark greenish gray in color.

The lithological suite of mudstone, sandy mudstone,
and limestone shows very thin-bedded or laminated
sedimentary structure in general. Different-sized grains,
very fine sand to silt and mud, repeatedly occur in
laminae of 1 to 2 cm. Also, the extensive occurrence of
thin-bedded T(d,e) sequences characterizes this litholog-
ic suite. Small-scale slump folds are rarely developed,
and microconvolutions and microfaults are common
features.

Conglomeratic sandstone is developed throughout
unit V. It occurs in sub-units Va and Vb as interbeds,
thickness ranging from about 5 to 120 cm. On the other
hand, it makes massive, very thick beds in sub-unit Vc,
which has little finer sediment.

Conglomerate is of debris flow origin and consists of
variously sized clasts and calcareous fossil tests, mainly
of larger foraminifers, with sandy grains and small
amounts of muddy matrix of nannofossil-rich mudstone
(Figure 6).

Most clasts are chaotically arranged, but tend to fine
upward from pebble and granule size to granule and
very coarse-sand size. Clasts are relatively larger in sub-
unit Ve, attaining diameters up to 15 cm. Clasts and
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Figure 6. A. Photograph of slice sample of Nummulites-bearing conglomerate (Core 69-2, 64-68 cm, sub-unit Va).
White spots are Nummulites fests, and dark spots are largely basalt and other igneous rocks. B. Nummulites-
bearing conglomerate, showing tests of megalospheric form of Nummulites boninensis Hanzawa (Core 74-3, 59-61
cm, sub-unit Va). Besides Nummulites boninensis tests (N), fragments of basalt (B) and plagioclase (P1), and high-
ly altered, chloritized volcanic clasts with oolitic structure (Ch) are scattered in cementation materials of zeolite (Z),
shown by white fills. Lower nicol only. C. Nummulites-bearing conglomerate, showing tests of Asterocyclina sp.
¢f. A. penuria Cole (Core 69-2, 8-12 cm; sub-unit Va). Asterocyclina sp. ¢f. A. penuria (A), clasts of sandstone
(Ss), basalt (B), and limestone (L), and fragmental grains of glauconitic nannofossil clay or tuff (G1) are filled

with zeolite (Z) shown by white color. Lower nicol only.
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sand grains have various colors of green, brown, red,
white, and black, and are variously shaped, angular to
rounded. Under the microscope, the following rocks
and minerals were distinguished: plagioclase phyric ba-
salt (dominant), aphyric basalt (common), microdoler-
ite (common), hornblende schist (rare), chert, sand-
stone, limestone, plagioclase (common), green horn-
blende (common), titaniferous augite (common), brown
hornblende (rare), augite (common), olivine pseudo-
morphs (rare), chromian spinel (picotite) (common),
epidote (rare). Heavy minerals (Sato, this volume) in
conglomerate and sandstone include common horn-
blende and augite of volcanic origin, some minerals of
schists, such as bluish-green amphibole and epidote,
and chromite, which may have been derived from
ultrabasic rock.

Calcareous fossil tests are megalospheric and micro-
spheric forms of Nummulites boninensis (very abun-
dant), Asterocyclina sp. cf. A. penuria, and Oper-
culinoides sp., besides fragments of bryozoan and
Ostrea. Microspheric forms of N. boninensis attain
diameters of about 3 cm, but most of the tests are
broken. Nummulites and Asterocyclina are identical
with those reported from sea bottoms of the Oki-Daito
Ridge, the Daito Ridge, and the Amami Plateau at
depths of 1500 to 2300 meters by Mizuno and Konda
(1977) and Mizuno et al. (1977).

Both lithologic suites locally develop the perfect
Bouma sequence, T(a-e): in Core 71-1, conglomeratic
sandstone forms the base of interval a and gradually
passes upward to interval b, consisting of parallel-
laminated sandstone, the interval c¢ consisting of very
fine-grained sandstone with microconvolution, and the
interval d of nannofossil limestone with weak parallel
lamination. This sequence ends in the uppermost inter-
val e, composed of massive, muddy nannofossil lime-
stone (71-1, 19-89 cm).

A primary sedimentary structure common to both
lithologic suites in unit V is inclined bedding. In most
cores and sections, beds dip at 5 to 10° or more. The
direction of dip frequently changes from core to core
and (or) from section to section. This structure may
have resulted from frequent resedimentation by large-
scale submarine slumping or sliding.

Sub-Unit Va

This sub-unit is dominantly thin-bedded and lamin-
ated, greenish-gray to dark-greenish-gray nannofossil
mudstone, sandy mudstone, and nannofossil limestone,
with interbeds of conglomerate and sandstone. In the
upper part, mudstone, sandy mudstone, and limestone
are often rich in partly dissolved radiolarians. Volcanic
glass is usually present in amounts up to 3 per cent, but
very locally reaches more than 10 per cent in the upper
part.

Conglomerate and sandstone interbeds containing
larger foraminifers are distributed throughout, but beds
more than 50 cm thick occur in the middle to upper part
(Cores 69-78).

SITE 445

Sub-Unit Vb

This sub-unit consists of dark-greenish-gray sandy
mudstone, mudstone, and conglomerate. The general
sedimentary features of sandy mudstone and mudstone
are very similar to those of sub-unit Va, except for a
general increase of sandy particles in mudstone. They
are devoid of siliceous fossils and relatively poor in
calcareous fossils. Conglomerate occurs as interbeds of
10 to 70 cm in the upper part and the lowest part.

Sub-Unit Ve

This sub-unit is exclusively dark-greenish-gray con-
glomerate, sandstone, and muddy sandstone. The upper
part (Cores 90-92) consists of alternating conglomerate,
sandstone, and muddy sandstone, whereas the lower
part (Cores 93-94) consists of thick beds of conglomer-
ate with larger clasts (up to 15 cm in diameter) and ir-
regularly interbedded, ill-sorted sandstone. They show
slump structures throughout.

ORGANIC GEOCHEMISTRY

Organic-carbon and nitrogen contents were measured
for 74 sediment samples. Results of the analyses are
reported elsewhere (Waples and Sloan, this volume) and
are plotted in Figure 7. In the upper part of the section
(0-525 m sub-bottom depth), where virtually all the
samples are pelagic (biogeneous carbonate represents
more than 80% of the sediment), the organic-carbon
and nitrogen profiles are very similar to those reported
for Sites 442, 443, and 444 for hemipelagic sediments.
Organic-carbon and nitrogen values decrease steadily
from the sediment water interface (0.27 and 0.38%,
respectively) to a depth of about 100 meters, below
which they remain constant at about 0.06 and 0.015 per
cent, respectively, throughout the pelagic-sediment in-
terval.

Below 600 meters, the regularity of the organic-
carbon profile is broken by anomalously high contents
in many sediments. Most of the sediments from 600 to
885 meters are silty (-25% silt-size particles) or sandy
(©15% sand-size particles), and represent reworked
sediments deposited during episodes of slumping and
(or) turbid flow (Figure 8). It is likely, therefore, that
the organic debris contained in these sediments is also
reworked.

Benthic foraminifers throughout this interval in-
dicate that the original depositional environment was
relatively shallow, conditions favoring the input of
relatively greater amounts of terrigenous organic debris.

The C/N ratios for the silty material also support a
terrestrial origin for much of the organic material. As
grain size increases toward silt, there is a dramatic in-
crease in the C/N ratio. Because terrestrial plants
generally are much depleted in nitrogen compared to
aquatic organisms, the organic material in the silt frac-
tion probably is terrestrial. The C/N ratios of the sandy
samples were about the same as for clays. This indicates
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Figure 7. Per cent organic carbon versus depth (all sedi-
ments), Site 445.

that the sands did not bring much organic material with
them; the small quantities of organic matter associated
with these sediments are probably adsorbed on the clay-
sized particles.
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Figure 8. Per cent organic carbon versus depth (pelagic
sediments), Site 445.

INORGANIC GEOCHEMISTRY

From Hole 445, 14 samples were taken for inter-
stitial-water studies. The data are presented in Table 2
and on Figure 9.

PH

pH averages 7.46, which is lower than the values for
the IAPSO and surface-sea-water standards. pH varies
somewhat down-hole, but does illustrate a trend to in-
crease from the surface down to 296.5 meters, and from
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TABLE 2
Summary of Shipboard Geochemical Data for Hole 445
Sub-Bottom
Sample Sample Depth Alkalinity  Salinity  Ca™ Mg+t Cl-
(interval in cm) Number (m) pH  (meq/kg) (%0)  (mmol/l) (mmol/l)  (®/oo)
IAPSO 7.99 2.39 35.2 10.55 53.99 19.375
SSwW 8.32 2.41 35.2 10.48 53.29 19.444
445-1-4, 144-150 28 5.94-6.00 .57 3.05 35.2 11.20 51.45 19.547
6-5, 144-150 29 53.94-54.00 7.36 3.33 355 15.83 43.40 19.822
11-4, 144-150 30 99.94-100.00 7.54 1.66 35.5 17.05 38.75 19.856
17-1, 140-150 31 152.40-152.50 7.21 0.87 35.2 20.58 33.09 19.925
22-1, 144-150 32 199.94-200.00 7.40 1.80 35.2 22.93 32.34 19.822
27-4,140-150 33 251.90-252.00 7.38 1.76 36.3 25.46 30.22 19.959
32-2, 140-150 34 296.40-296.50 7.42 1.50 35.2 26.90 29.31 20.200
37-4, 140-150 35 346.90-347.00 7.18 1.70 34.6 27.86 29.59 19.512
42-5,90-100 36 395.40-395.50 7.32 1.58 35.5 30.74 25.83 19.993
47-4,90-100 37 441.40-441.50 7.37 1.31 36.3 35.53 21.51 20.062
52-4, 90-100 38 488.90-489.00 7.58 1.40 36.3 37.54 21.21 20.200
62-4, 140-150 39 584.40-584.50 7.63 0.68 36.3 39.56 21.91 20.097
65-2, 90-100 40 609.40-609.50 7.44 1.39 36.3 41.79 21.45 20.371
80-4, 90-100 41 754.90-755.00 8.08 0.36 36.3 45 .84 26.14 20.406
- Sub-bottom Salinity CI— Alkalinity Catt Mg*+
Section | | terval (m) | PH (°/00) | (°/00) | (meq/kg) (mmol /1) (mmol/l)
7i5 8i5 3|6 38 1|9 20 'II 3 2|0 410 6|0 810 1(|)0 1:12[} 140
1 L [ | L | 1 1 1 L 1
Standard sea water ° 3 ° ° . @
Surface sea water e p o o ) °
446-3-5 18.4—-18.5 4
446-9-4 73.4—73.5 1
446-14-4 [121.44—121.50
446-21-2 [184.94—185.00
446-26-2 232.4-232.5
446-30-5 274.9-275
| 446-34-5 312.9-313
446-41-2 374.9-375 4
| 446A-3-3 | 394.0-394.1 -
- 446A-10-2 450,9-451
L 446A-25-3 594.9-595

Figure 9. Infterstitial-water geochemistry, Site 445,
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346.9 to 755 meters. The separation of these two trends
approximates the boundary between sub-units IIb and
Ilc.

Alkalinity

Alkalinity averages 1.6 meq/kg, lower than values
for the two standards. Alkalinity shows little variation
down-hole, except for a fairly steady decrease in values
with increasing depth.

Salinity and Chlorinity

Salinity averages 35.7 per mill, and chlorinity 19.96
per mill, both averaging higher than the IAPSO and
surface-sea-water standards. Both parameters increase
with increasing depth, and, as expected, the trends of
the two parameters correlate.

Ca++ and Mg+ +

Ca++ averages 24.5 mmol/l, higher than the stan-
dard values of 10.55 and 10.48. Mg+ + averages 30.44
mmol/l, which is lower than the standard values o
53.99 and 53.29.

Ca+ + illustrates a definite trend of increasing with
depth, whereas Mg+ + generally decreases with depth.
The crossover for the two trends occurs in Core 37
(346.9-347.0 m), which marks the sub-unit IIb/Ilc
boundary of very pale-brown and pale-brown, clayey
nannofossil chalks; siliceous marly chalk; and white
pinkish-gray and very pale-brown, clayey nannofossil
chalks and nannofossil chalks.

The decrease of Mg+ + with depth is interrupted in
Core 52, below which Mg+ + values show a slight
tendency to increase.

BIOSTRATIGRAPHY

Quaternary to middle-Eocene sediments were recov-
ered at Site 445 (Table 3). This site, at a water depth of
3377 meters, is bordered by ridges in three directions
with heights of 1000 to 2000 meters. This topographic
feature created continuous and heavy reworking through-
out the entire sequence.

Because the sedimentary basin is well above the
CCD, calcareous microfossils are abundant. The preser-
vation of foraminifers and calcareous nannofossils
proves that this site has been well above the CCD from
the middle Eocene to the present. Although the history
of subsidence is not indicated by present paleontological
data, further study of benthic foraminifers may provide
this information.

All paleontological evidence indicates a strong in-
fluence of tropical water during the middle Miocene and
afterward. The relatively rare tropical nannofossils of
the early Miocene and Oligocene periods may indicate
slight cooling from the early Oligocene to the early
Miocene at this site; also, foraminifers are smaller, and
microforaminifers dominate the fauna in the same se-
quence.

The Pliocene/Pleistocene boundary was identified in
Core 6 by foraminifers and nannofossils. Although a
well-preserved modern radiolarian fauna was observed
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in Cores 1 and 2, radiolarians were not preserved in
lower cores until the middle Miocene.

Foraminifers and nannofossils are abundant and well
preserved in the Pliocene. Both the floral and faunal
assemblages indicate Core 16 as the Miocene/Pliocene
boundary.

Cores 17 to 28 represent the late Miocene and the
middle and late early Miocene was recovered in Cores 29
to 35. The first overgrowth of nannofossils is in the up-
per Miocene. The sediment became too hard for quick
examination of foraminifer assemblages in the lower
cores, except for sporadic soft layers. Therefore, the age
determination almost exclusively relied upon nan-
nofossils in the early Miocene and older sediments.

The Oligocene/Miocene boundary was identified in
Core 41. The middle and late Oligocene was represented
by Cores 41 to 57, whereas the entire early Oligocene
and the early middle Oligocene, representing at least 8
m.y., are represented by less than 15 meters of sedi-
ment. Therefore, a hiatus is suspected in the late Eocene
to early middle Oligocene.

In the Oligocene and Eocene, which are mainly tur-
bidite deposits, reworked fossils such as Nummulites,
““larger”’ foraminifers, bryozoans, echinoid spines, and
fragments of mollusks are common.

The abrupt appearance of a late-Eocene nannofossil
assemblage was observed at Core 59-3. The top of the
Eocene may be missing at this site. Radiolarians are
abundant but not well preserved in Cores 63 to 65, and
absent below Core 65.

Cores 66 through 89 represent the later middle
Eocene. Both foraminifers and nannofossils confirm
the age of the lower portion of this sequence as middle
middle Eocene (47-48 m.y.).

Foraminifers

Continuous coring at Site 445 provided a foraminifer
sequence from Neogene (N.23) through Paleogene
(P.11/P.10; middle Eocene), suitable for biostrati-
graphic and environmental study.

In general, the foraminifers are abundant in the
Pleistocene and Pliocene and decrease in number, size,
and diversity from the Miocene to middle Eocene. They
show no dissolution.

Although deposition is estimated to have been well
above the CCD throughout the section encountered at
this site, for some time spans foraminifers are rare or
absent, and in some sections represented only by juven-
iles and microforaminifers. Therefore, fluctuating cli-
mate may have controlled this situation.

Only core-catcher samples were used for shipboard
study, because rocks from the lower Miocene downward
were so lithified (by foraminifer-study standards) that
processing the material was time consuming.

Table 3 is a summary of the zonation of Hole 445.

In Cores 1 through 5, planktonic and benthic foram-
inifers are abundant and well preserved; they indicate a
Pleistocene age and deposition well above the CCD.

Cores 6 through 15 are Pliocene, and again the condi-
tion of the entire foraminifer fauna indicates that



deposition was above the CCD. In Core 16, the Plio-
cene/Miocene (N.18; ~5 m.y.) boundary was detected;
because this is defined by evolutionary appearances and
concurrent ranges, precise definition must await study
of the section samples. Cores 17 to 41 are Miocene.
Throughout this interval, normal-sized foraminifers are
very rare, and the index species used for the very short
middle-Miocene zonation recognized in other parts of
the world (i.e., Caribbean) were not seen.

Although the foraminifers are mostly in the micro-
foraminifer size range, occasional normal-sized benthic
forms indicate an open-sea ( = 500 meters) environment.

Fossils extracted from the indurated Oligocene are
tiny and moderately well preserved. Based on the nan-
nofossils, the Oligocene is estimated to range from
within Core 41 to Core 59, Section 4. The Oligocene
identified foraminifer zones are within Core 49 through
Core 57, approximately 26.5 to 36+ m.y. In Cores 52
and 53-4, 68-70 cm, Nummulites, one of the “‘larger”
foraminifers, was recovered from a greenish fragmented
sandstone. Core 53 also contained other shallow-water
foraminifers, such as Baculogypsina, Gypsina, Sphae-
rogypsina, and Rupertina. In the rubble, Eocene
planktonic forms were also found, which indicate re-
working in this section. The washed residue of 57,CC is
ash, but it contained many planktonic foraminifers of
Eocene (?) age, encrusted with ash.

In Core 76, from 711.5 to 721 meters, the mid-
Eocene species Globorotalia spinulosa was encountered.
This sample is dated approximately 44.5 to 45 m.y.
Cores 79, 80, and 85 are also middle Eocene. The ten-
tative foraminifer zonation shown in Table 3 indicates
that sediments as old as 48 to 49 m.y. were penetrated in
this hole.

Both the megalospheric and microspheric generations
of Nummulites occur in abundance in many of the
Eocene cores from Core 60 downward. These may be re-
lated to the species Nummulites boninensis, described
by Hanzawa in 1947 and recognized by Mizuno and
Konda (1977) in dredge hauls near Daito and Oki-Daito
Islands. The rocks in which these Nummulites occur
also contain other shallow-water elements such as the
benthic genus Amphistegina s.1. and fragments of bryo-
zoans, pelecypods, echinoid spines and Ostrea. The
fauna is undoubtedly reworked. However, the unbro-
ken condition of the tests of the foraminifers may indi-
cate a short distance of transport, therefore suggesting
that this site is close to the source.

Nannofossils

Upper-Pleistocene to middle-Eocene nannofossils oc-
cur at this site. Nannofossils are abundant in all cores
except the middle-Eocene sequence, in which they are
sporadic. Because of heavy and continuous reworking,
however, dating of cores was difficult in some intervals.
All reworked specimens observed at this site represent a
few zones prior to the time of redeposition, with a max-
imum time difference of several million years. Nan-
nofossils are well preserved in the upper sequence (up-
per Miocene and above); only slight etching, without

SITE 445

any sign of overgrowth, is recognized. Slight etching
and moderate to heavy overgrowth, on the other hand,
prevail in the lower cores. Recrystallization of nan-
nofossils is strongest in the Oligocene and becomes
relatively weak in the middle-Eocene turbidites. The age
identification of cores is summarized in Table 3.

Pleistocene

Sections 1 to 5 of Core 1 belong to the Emiliania hux-
leyi Zone, whereas Section 1,CC contains an assemblage
of the Ceratolithus cristatus Subzone. Reworked fossils
are mostly Pliocene to early Pleistocene forms, but much
older species, such as Cyclicargolithus floridanus, are
also observed. Sections 2-2 to 3-5 belong to the Pseud-
oemiliania lacunosa Subzone, and a subtropical assem-
blage of the Crenalithus doronicoides Zone occurs in
Section 4-1 to 6-3. The Pliocene/Pleistocene boundary
was identified in Section 6-4.

Pliocene

Section 6-5 to 12-4 belong to the late Pliocene
(Discoaster brouweri Zone). The disappearance of Dis-
coaster surculus identifies the base of the D. surculus
Subzone at Section 9,CC. Heavy reworking prevents
subdivision of this sequence. The early-Pliocene cores,
however, are recognized at subzone levels. Core 13 be-
longs to the Discoaster asymmetricus Subzone, whereas
Cores 14 and 15 represent the Sphenolithus neoabies
Subzone. The Coratolithus rugosus Subzone is identi-
fied in Sections 16-2 to 16-4. The C. acutus Zone occurs
in Cores 16,CC to 18-2, and the Miocene/Pliocene bound-
ary lies within this interval.

Miocene

Miocene assemblages of abundant nannofossils occur
in Cores 184 through 41-1. Section 184 belongs to the late
late Miocene (Triguetrorhabdulus rugosus Subzone).
Cores 18,CC to 25-3 belong to the Discoaster quinque-
ramus Zone, and the first occurrence of Amaurolithus
primus identifies the base of the A. primus Subzone in
Section 22-2. The preservation of nannofossils is good
until Core 23; it becomes mostly moderately good in the
Miocene sequence. The Discoaster neohamatus Zone
occurs in Cores 25-5 to 27-5, and Cores 27,CC to 28-4
belong to the Catinaster calyculus Subzone. Because
Discoaster hamatus occurs only sporadically, the base
of the Helicosphaera carter Subzone is not clear. The
base of the Catynaster coalitus Zone is recognized in
Section 29-4 by only the occurrence of Discoaster
kugleri in 29,CC. Cores 30-2 to 31-1 belong to the Coc-
colithus miopelagicus Subzone of early middle Miocene.
Cores 31-3 to 35,CC represent the Helicosphaera
ampliaperata Zone or the Sphenolithus heteromorphus
Zone. The sporadic and rare occurrence of H. amp-
liaperata and reworking hampers identification of the
boundary between these two zones. Similarly, the ab-
sence of Sphenolithus belemnos prevents division of the
early-Miocene cores between sections 36-2 and 41-1.
These cores belong to the Discoaster druggi Subzone or
S. belemnos Zone.
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TABLE 3
Biostratigraphic Zones, Site 445 TABLE 3 — Continued
Depth (m) Depth (m)
and Nannofossil Foraminifer Radiolarian and Nannofossil Foraminifer Radiolarian
Age Core No. Zones and Subzanes Zones Zones Core No. Zones and Subzones Zones Zones
445 445
1 E. huxleyi MN.23 450 |4g
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Oligocene

Cores 41-3 to 45-3 are assignable to the latest Oligo-
cene or the earliest Miocene (Cyclicargotithus abisectus
Subzone or Discoaster deflandrei Subzone). Cores
45,CC to 52-1 belong to the Sphenolithus ciperoensis
Zone, and Section 47-3 represents the base of the Dic-
tyococcites bisectus Subzone. Although rare, the consis-
tent occurrence of Sphenolithus distentus identifies
Cores 52-3 to 57,CC with the S. distentus Zone.

An assemblage of the early early to early middle Olig-
ocene (Helicosphaera reticulata and Sphenolithus
predistentus Zones) occurs in Cores 58-2 to 59-3. Be-
cause of heavy reworking, detailed age identification is
impossible for this interval. Considering the length of
time (8 m.y.) represented by this short sequence of sedi-
ment, a hiatus is suspected. The sudden increase of Ret-
iculofenestra umbilica and Discoaster saipanensis below
Sections 58-2 and 59-4 respectively suggests hiatuses at
the top and at the base of this sequence. Although rare,
Isthmolithus recurvus occurs consistently through this
sequence and in the uppermost Eocene cores. This
species is seldom preserved in low-latitude area, whereas
it is common in high-latitude areas (Bukry, 1975). At
nearby Sites 290, 291 and 292, this species was not
observed. The cause of the sporadic occurrence of this
species at this site is not clear at present.

Eocene

The first occurrence of I. recurvus in Section 60,CC
identifies the base of the upper-Eocene /. recurvus Sub-
zone. Although Chiasmolithus oamaruensis does not
occur at this site, extinction of C. grandis indicates the
base of the C. oamaruensis Subzone in Section 63-1.
Cores 63-3 to 65-1 and 66-1 to 71-4 belong to the D.
saipanensis and Discoaster bifax Subzones, respectively.
Below Core 65, hitherto ubiquitous nannofossils are
scarce and sporadic. The Chiasmolithus gigas and Coc-
colithus staurion Subzones of the middle middle Eocene
are identified in Cores 72-1 to 87-2. The turbidites of
Cores 88 and 89 contain a moderately well-preserved as-
semblage of the Discoaster strictus Subzone (47.0-48.0
m.y.). The oldest reworked fossils found in these cores
are Discoaster lodoensis and D. sublodoensis. Both
species are considered to have become extinct about 48.0
Ma. Cores 90 and 91 contain a few poorly preserved nan-
nofossils; the assemblage does not justify age identifica-
tion, and Cores 92 to 94 are barren of nannofossils.

Radiolarians

Radiolarians are sporadic at Site 445. Only Cores 1
and 2 had well-preserved and abundant radiolarians.
Radiolarians in any abundance are again encountered
only in Cores 63 through 65, but they are not well
preserved.

Cores 1 and 2 are Pleistocene to Holocene and con-
tain species which are still living in today’s seas
(Spongaster tetras, Euchitonia furcata, and Ommatar-
tus tetrathalamus). Cores 3 through 30 are barren, and
Cores 31 through 34 have a few middle-Miocene species,
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with slight lower-Miocene reworking. Many cores from
35 to 58 are barren, but some contain abundant uniden-
tified fragments of radiolarian spines and lattices.

Below the chert, the sediments are coarse-grained
(sandy mudstones grading into conglomerates), and ra-
diolarians are not preserved in this type of sedimentary
regime. The moderately well-preserved radiolarians in
Cores 63 through 65 contain species of the Eocene and
Oligocene genera Eusyringium, Podocyrtis, Dorcados-
pyris, and Theocyrtis. No radiolarian zone can be as-
signed to Core 63, but Cores 64 and 65 belong to the late
Eocene (Podocyrtis chalara Zone). There are no radio-
larians preserved below Core 65.

SEDIMENTATION RATE

An age-depth plot is shown in Figure 10. The ages of
the sediment were obtained using the time-scales of
Berggren (1972), Berggren and Van Couvering (1974),
and Bukry (1975), and the modified Miocene time scale
of Saito (1977). Table 4 shows sediment accumulation
rates calculated for each stratigraphic unit.

The sediment accumulation rates show a systemic
change down-hole. They are moderate to moderately
high for the Pleistocene and Pliocene foraminifer-
nannofossil oozes of unit I, and moderate for the Olig-
ocene and Miocene chalks of unit I1. The rates are low-
est 9.3 during the early Oligocene and late Eocene, dur-
ing deposition of the radiolarites and chert of unit III;
they increase drastically in sandstones, conglomerates,
and mudstones of unit V (early late and middle Eocene).
The sediment accumulation rate curve shows remark-
able similarity to the trend of the accumulation rate
curve for Site 286 in the Hebrides Basin (Andrews, Pack-
ham, et al., 1975), in particular, and both Sites 285 and
286 in general (Klein, 1975). There, the high rates of ac-
cumulation were characteristic of debris-flow conglom-
erates and turbidite sandstones; the lowest rates were
characteristic of biogenic, pelagic carbonate oozes, and
intermediate and moderate rates were characteristic of
resedimented nannofossil oozes.

The explanation for the sediment accumulation rate
pattern at Site 286 is the same for Site 445. The highest
rates of sediment accumulation are for the turbidite
sandstones and the pebble to granule gravel conglomer-
ates of slump and debris-flow origin of unit V. The low-
est rates are characteristic of the unit IV radiolarites and
cherts. Intermediate values are characteristic of units I,
11, and III, where evidence of resedimentation by subag-
ueous gravity processes is common. That evidence in-
cludes preserved slump blocks, folds and faults, and
graded foraminifer sands organized into partial Bouma
sequences [T(a,b,e)] produced by turbidity currents.
The slight increase in sediment accumulation rates for
the Pleistocene oozes may well reflect higher productivi-
ty of the Kuroshio Current, detected at Sites 296 and
297 by Karig, Ingle, et al. (1975).

PALEOMAGNETISM

Site 445 is a single-bit hole with about 900-meter
penetration into the sediment cover. The topmost 200
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TABLE 4
Sedimentation Rates, Site 445

Interval Sedimentation
Depth Thickness Rate
Unit (m) (m) (m/m.y.)
Ia 0.0-65.5 65.5 36.9
Ib 65.5-141.8 76.3 34.7
Ila 141.8-284.0 142.2 16.0
ITb  284.0-341.0 57.0 13.9
Illc  341.0-502.5 161.5 16.5
Ild  502.5-5§51.7 49.2 18.9
I 551.7-588.9 37.2 9.3
IV 588.9-645.0 56.1 224
Va  645.0-768.5 123.5 72.6
Vb  768.5-844.5 76.0 95.0
Ve 844.5-892.0 475 237.5

meters consists of relatively soft sediments. In the other
part, the sediments are lithified and mechanically stable.
Paleomagnetism samples were taken on an average of
1.5 meters in the recovered cores. Three hundred and
twelve of them were used for NRM and AF-demagnet-
ized NRM measurements. Changes in NRM during AF
treatment are significantly different from sample to
sample, as shown in Figure 11. Because stepwise AF de-
magnetization for all of the samples was impossible
within a limited time schedule, the AF demagnetization

1.0
16
= 31
[ 'y 17
z +
o505
(19
P
£
Site 445 Polarity
® 23-1, 8B2-84 (R}
X 25-2,33-35 (M)
A 79.1,44—46 (R)
W 29-2, 6062 (N)
%10 —s 4-61-1,40-42 (R)
1 1 - J
0 1 2 3 4 500

Peak alternating field (oe)

Figure 11. Change in sediment NRM intensity during
AF demagnetization. Rounded numbers attached to
each point represent absolute inclination values ob-
tained after AF demagnetization.
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was carried out in a 150-oe AF, decreasing to zero at a
constant rate. Measuring and AF demagnetizing tech-
niques are described in the Site 442 report. On account
of a large number of samples available at this site, a
rigorous examination of paleomagnetism stability was
applied to distinguish paleomagnetically reliable sam-
ples. Examination was according to the following
criteria: (1) intensity ratio of AF-demagnetized rema-
nent magnetization to the initial NRM falls between 2
and 1/2; (2) angular shift of NRM during AF demagnet-
ization is less than 5 degrees; (3) the Koenigsberger ratio
is larger than 10.

Ninety-five samples of 312 were retained for further
analyses. All the data on sample positions and measure-
ments of remanent magnetization are listed in Table 5.
Normal and reversed sequences of cores are diagram-
matically shown in Figure 12. In the last part of Figure
12, Cores 68 through 90, the polarity column is left
blank for two reasons. One, in the lowermost 200
meters of the sediment cover NRM inclination becomes
smaller, and therefore the polarity change of the geo-
magnetic field cannot be determined through NRM in-
clination values alone. Two, this layer consists mostly of
mudstones, and only a small portion of the recovered
cores were found useful. In Figure 13A, absolute in-
clinations of AF-demagnetized stable NRM are plotted
against sub-bottom depth. In Figure 13B, original NRM
intensity values (mean for every 10 meters) are plotted
against sub-bottom depth. AF-demagnetized absolute
NRM inclination values are divided into four groups for
200-meter sub-bottom intervals, and statistical treat-
ment was applied. Results are listed in Table 6. Latitude
of the Daito Ridge is calculated upon the assumption
that the mean virtual pole position is exactly equal to the
present geographical pole position throughout the last
45 m.y.

Tagle 6 also includes the latitude of Site 445 in the
past. The results are plotted in Figure 14. The position
of the Shikoku Basin deduced from the NRM inclina-
tion data at Sites 442 through 444 is also shown in the
figure for comparison. It seems likely that the scatter of
data is significantly dependent on the mechanical
strength of the sediment. Statistical analysis leads us to
a tentative evaluation of a minimum distance of migra-
tion of the Daito Ridge during the last 45 m.y. Suppos-
ing that the ridge was situated at 5 degrees north lati-
tude, due south of the present location, and that it con-
tinuously drifted northward to reach the present posi-
tion, the distance of movement is about 2000 km (4.4
cm/yr). The other implication of Figure 13b is a high in-
cidence of subaerial eruptions at this locality during the
probable Eocene, represented by a thick mudstone layer
in the bottom 200 meters of the hole. It is likely that the
mudstone contains ferromagnetic minerals (probably ti-
tanomagnetite) more abundant by one order of magni-
tude than in the other sediments. AF demagnetization
mode shows that the ferromagnetic particles are fine-
grained, just as in the chilled margin of an oceanic ba-
salt. This is possible when a tremendous amount of fine-
grained materials falls to form a thick tuff layer. Actu-
ally, some of the tuffs and welded tuffs on land show a
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TABLE 5
Paleomagnetism Measurements of Sedimentary Cores from Site 4453 TABLE 5 — Continued
Sub- Suscepti- Sub- Suscepti-
bottom JNRM  bility —— bottom /NRM  bility LR
Sample Depth  (10-5 (103 Inclination  p. Sample Depth  (10-5  (10-5 nclination  poar.
(intervalin cm) (m) gauss)  gaussfoe) NRM  AFD ity (interval in cm) (m) gauss) gaussfoe) NRM  AFD ity
445-2-1, B6-88* 9.37 1.97 0.23 26.7 319 + 445-25-5,127-129 23428 0.45 0.42 -20.6 -36.9 -
2-2,116-118* 11.17 1.98 0.17 384 1.5 + 25-6,59-61* 235.10 1.67 0.33 -23.6 -293 -
2-3,114-116* 12.65 2.44 0.07 10.5 10.5 + 26-1, 139-141* 237.90 3.40 0.39 31.2 41.9 +
3-1,15-17 18.16 0.27 0.11 -4.6 -1.4 - 26-2, 140-142  239.41 1.72 0.40 33.7 32.6 .
3-2, 100-102 20.51 1.86 0.24 50.0 51.3 + 26-3, 144-146  240.95 1.74 0.39 29.1 16.2 +
3-3, 76-78* 21.77 2.74 0.16 436 44 .4 + 26-4, 145-147  242.46 0.47 0.27 -8.2 =331 -
3-4, 57-59* 23.08 0.88 0.10 -31.1  -29.7 - 26-5, 140-142  243.91 1.48 0.38 34.2 36.9 +
3-5,21-23 24.22 0.68 0.21 -28.7 -285 - 26-5, 60-62 243.11 0.46 0.31 17.1 74.7 +
3-6, 109-111* 26.60 1.14 0.17 -9.4 -149 - 27-1, 81-83* 247.57 3.96 0.50 35.0 31.2 +
4-1, 14-16* 27.65 2.06 0.22 22.6 25.1 + 27-2,59-61* 248.10 1.71 0.31 -84 =295 -
4-4, 40-42 3241 0.23 0.14 -45.5 -56.5 - 27-3, 54-56 249.55 1.56 0.44 2.8 177 +/-
4-5, 52-54 34.03 0.46 0.19 =1.7 =222 27-4, 35-37 250.86 1.40 0.48 35.0 4.7 +
4-6,21-23 35.22 0.82 0.19 -19.0 -9.2 - 27-5,50-52* 252.51 3.57 0.46 35.7 4.2 +
5-1,93-95 37.94 0.94 0.22 -46.4 -45.1 - 27-6,41-43 253.92 0.48 0.19 10.5 =524 +/-
5-2,137-139 39.88 1.01 0.22 72.6 394 + 28-1, 128-130* 256.79 2.34 0.33 36.0 35.2 +
5-3,11-13 40.12 0.99 0.25 -16.6 -23.5 - 28-2, 106-108* 258.07 3.47 0.33 35.4 34.7 +
61, 38-40 46.89 0.28 0.19 -20.8 -40.6 - 28-3, 147-149  259.98 0.03 0.27 3716 35.0 +
6-2,137-139 49.36 0.46 0.17 74.3 30.5 + 28-4, 100-102* 261.01 3.19 0.50 34.2 3.1 +
6-3, 115-117 50.66 1.01 0.24 -1.8 -18.3 - 28-5, 118-120 262.69 0.45 0.45 =3.0 -26.1 -
6-4, Bo-HE 51.87 0.13 0.24 -0.8 -29.2 - 29-1, 44-46 265.45 0.11 0.40 -14.8 -31.2 -
65, 71-73 53.22 2.26 0.48 30.1 21.8 + 29-2, 60-62 267.11 1.01 0.36 39.2 18.8 +
6-6, 719-81 54.80 1.21 0.31 16.1 4.2 + 29.3, 55-57 268.56 0.98 0.40 8.4 7.9 +
7-6, 88-90 64.39 1.03 0.25 36.4 28.3 + 29-4, 8-10 269.59 0.19 0.32 17.4 -9.3  +/-
8-1,138-140 66.89 0.57 0.26 -15.2 -15.6 30-1, 42-44* 274.93 2.13 0.43 38.0 31.2 +
8-2, 138-140 68.39 1.10 0.26 36.7 41.0 #* 30-4, 32-34 279.33 0.01 0.29 -57.3 =537 -
8-3, 138-140 69.89 0.05 0.25 45.3 60.4 + 31-1, 22-24 284.23 1.98 0.44 37.3 319 +
8-4, 138-140 71.39 0.28 0.33 -50.1  -49.6 - 31-4, 140-142  289.91 0.02 0.29 26.4 14.1 +
8-5,138-140 72.89 0.51 0.29 59.0 =232 +f- 31-5, 136-138* 291.37 3.52 0.39 28.4 28.3 +
10-5, 144-146 91.95 1.27 0.32 55.6 51.1 *+ 32-1, 16-18 293.67 2.07 0.34 27.7 10.2 +
11-2, 69-71 96.20 1.13 0.33 24.3 23.9 + 33-2, 65-67 305.16 0.15 0.33 9.2 4.5 +/-
11-3, 80-82 97.81 0.11 0.33 -65.0 -80.2 - 33-3, 18-20* 306.19 1.93 0.34 -8.2 -13.0 -
11-4 <100 0.30 0.37 =311 -46.4 - 33-5,61-63* 309.62 2.20 0.27 26.9 23.7 +
11-5 >100 0.73 0.36 -1.0 -11.6 - 34-2,37-39 314.38 0.33 0.37 9.2 =216 +-
12-1,95-97 104.46 0.93 0.21 52.0 53.6 + 34-4, 30-32 317.31 0.22 0.38 89 -39.1 +/-
12-2,95-97* 105.96 1.05 0.21 -82.6 -83.5 - 34-5, 24-26 318.75 0.87 0.32 -324 -35.7 -
12-3, 95-97+ 107.46 2.37 0.40 29.4 31.0 + 35-1,12-14 322.13 4.86 0.44 27.0 19.2 +
12-4, 95-97 108.96 0.76 0.26 31.7 29.7 + 35-2, 78-80 324.29 1.18 0.44 1.3 -143  +/-
13-1, 72-74 113.73 0.23 0.25 34.5 35.2 + 35-3, 78-80 325.79 0.64 0.27 353 3.9 +
13-2, 72-74 115.23 0.049 0.34 376 =345 +/- 36-1, B5-87 33236 1.41 0.47 -2.7 =301 -
13-3,72-74 116.73 0.51 0.23 43.2 47.5 + 36-2, 66-68 333.67 1.43 0.48 36.5 35.2 +
13-4,72-74 118.23 0.078 0.29 -40.0 -66.8 - 37-1, 144-146 34245 0.75 0.36 62.2 6.7 +
14-1, 58-60 123.09 0.010 0.16 -68.4 -50.8 - 37-2, 68-70 343.19 1.09 0.42 314 33.7 +
15-1, 20-22 132.21 0.028 0.21 -17.6 -37.2 - 37-4, 23-25 345.74 0.012 0.71 38.2 21.3 +
15-2, 20-22 [33.71 1.39 0.31 -51.1 -49.8 - 38-1, 37-39 350.88 0.56 0.40 46.0 8.3 +
16-1, 45-47 141.96 0.10 0.15 48.0 31.6 + 38-2,37-39 352.38 0.26 0.40 74.2 5.1  +/-
16-2, 45-47 143.46 0.79 0.23 22.8 13.0 + 38-3, 39-41 353.90 0.90 0.30 39.1 50.9 +
16-3, 45-47 144.96 0.88 0.17 43.2 49.6 + 38-4, 39-41 355.40 0.76 0.43 38.5 13.2 +
17-2, 24-26 152.75 0.40 0.16 73.6 69.7 + 38-5,70-72 357.21 1.03 0.32 35.7 37.3 +
18-1, 99-101 161.50 0.25 0.19 -0.0 -40.7 - 39-1, 94-96 360.95 0.03 0.32 23,1 =333 /-
18-5, 21-23 166.72 1.31 0.17 42.2 24.0 + 39-3, 94-96 363.95 0.91 0.28 27.4 35.7 +
19-2, 05-07 171.56 1.33 0.17 21.8 11.9 + 40-2, 146-148 372.47 0.001 0.32 50.8 49.8 +
19-3, 05-07 173.06 0.44 0.17 219 -306 +/- 40-3, 14-16 372.65 1.17 0.44 345 38.2 +
20-1, 100-102  180.49 0.35 0.18 50.8 -13.3 +/- 41-1, 60-62 379.61 0.83 0.37 25.6 338 +
20-2,100-102 181.99 0.16 0.17 30.7 -83.9 +/- 41-2, 79-81 381.30 0.68 1.81 27.0 28.1 i
21-1,134-136  190.35 0.19 0.19 -6.3 -38.6 - 41-3,117-119  380.93 0.00 0.31 -18.7 -27.4 -
21-2, 62-64 191.13 0.21 0.19 28.0 -735 +/- 41-4, 126-128* 384.77 1.62 0.36 34.6 285 +
22-1,92-94 199.43 0.091 0.20 43.0 =35 +/- 41-5,129-131  386.30 0.13 0.29 29.8 25.2 +
22-2,13-15 200.14 0.006 0.09 -9.8 -104 - 41-6, 33-35 386.84 0.28 0.24 37.3 28.5 +
23-1, B2-84* 208.83 117 0.23 -35.1 -345 - 42-1, 98-100 389.49 0.01 0.29 19.2 23.5 +
23-2, 68-70* 210.19 1.89 0.36 -52.6 -5l.1 = 42-3, 44-46 391.95 0.39 0.21 -6.3 =320 +
23-3,103-105 212.04 0.64 0.26 44.4 41.8 + 42-4,104-106  394.05 0.012 0.47 26.8 15.1 +
24-1, 22-24 217.73 0.80 0.27 -40.9 -35.5 - 42-5, 75-77 395.26 1.34 0.42 55.7 66.0 +
24-2, 16-18 219.17 1.73 0.26 51.2 438 + 42-6, 22-24 396.23 0.43 0.27 -10.0 -14.4 -
24-3,57-59 221.08 0.29 0.38 391 =201 +/- 43-1, 23-25 398.24 0.28 0.40 39.9 35.7 +
24-4,130-132 22331 0.63 0.34 42.9 -182 +4/- 43-2,100-102  400.49 0.35 0.32 37.4 421 +
24-5, 29-31 223.80 0.97 0.32 50.4 =23 +/- 43-3, 66-68 401.67 0.74 0.34 15.5 5.0 +
25-1,145-147 22846 1.65 0.31 -42.0 -33.7 - 44-1,90-92 408.41 0.78 0.34 43.0 42.2 +
25-2, 313-35+ 228.09 4.19 0.38 36.8 35.7 + 44-2, 63-65 408.89 1.54 0.52 35.6 21.6 +
25-3,97-99* 23098  2.11 0.31 3.9 301+ 44-3,130-132 411,79  1.72 0.43 187 110 +
25-4,111-113  228.87 0.14 0.42 -30.5 -40.3 - 44-4, 05-07 412.06 0.76 0.39 26.9 26.9 +

301



SITE 445

TABLE 5 — Continued

TABLE 5 — Continued

Sub- Suscepti- Sub- Suscepti-
bottom JYNRM  bility — bottom JNRM  bility _—
Sample Depth (10~ (10-5 nclination Polar- Sample Depth (1073 (10-3 Inclination  poy..
(interval in cm) {m) gauss) gaussfoe) NRM  AFD ity (interval in cm) (m) gauss) gauss/oe) NRM AFD ity

445-45-1, 13-15 417.14 0.79 0.32 4.7 -20.9 + 445-60-1,41-43 559.92 0.05 0.78 -15.0 -18.2 -

45-2, 73-75 419.24 0.38 0.31 -11.0 -20.8 - 60-2,127-129 562.29 0.57 0.64 15.8 25 +

45-3, 31-33 420.32 0.73 0.37 3.0 -15.2  +/- 60-3,49-51* 563.00 5.07 0.87 4.6 1.4 +

45-4, 06-08 421.57 0.93 0.40 55.6 534 60-4, 13-15 564.14 2.22 0.81 24.5 13.9 +

45-5, 66-68 423.67 1.31 0.45 -12.0 -19.5 - 61-1, 40-42* 569.41 5.70 0.95 -14.6 -15.4 -

46-1, 28-30* 426.79 1.73 0.28 34.8 353 +* 61-2,109-111* 571.58 8.17 0.81 169 16.7 +

46-2, 28-30* 428.29 2.85 0.44 24.2 23.6 + 61-3, 76-78* 572.77 10.94 0.93 20.1 20.1 +

46-3, 28-30* 429.79 3.38 0.56 236 21.2 + 61-4, 140-142* 574.91 6.97 0.83 19.3 19.1 +

46-4, 28-30* 431.29 6.52 0.57 30.0 29.3 + 61-5,136-138* 576.37 5.14 0.65 20.1 17.8 +

46-5, 28-30 432,79 2.13 0.58 -804 -77.3 - 61-6, 34-36* 576.85 7.84 0.87 22.4 22.0 +

46-6, 28-30* 434,29 10.7 1.25 -2.9 -7.6 - 61-7, 37-39 578.38 1.87 0.81 -2.1 -12.5 -

47-1, 73-75* 436.74 2.82 0.53 -19.1 -22.0 - 62-1,143-145  579.94 1.70 0.65 9.7 =15 +f-

47-2, 73-75* 438.24 5.46 0.81 -18.2 -21.5 - 62-2, 44-46 580.45 0.88 0.56 0.4 -109 +/-

47-3, 73-75% 439.74 2.41 0.47 34.8 28.5 + 62-3, 143-145 582.94 2.76 0.75 29.6 26.8 3

47-4,73-75% 441.24 3.96 0.47 29.4 28.4 + 62-4, 130-132* 584.31 7.43 1.16 29.4 29.5 +

47-5, 73-75+ 442.74 8.88 0.73 28.3 283 + 62-5, 130-132* 585.81 5.29 0.84 22.8 20.8 +

47-6, 73-75* 444.24 5.33 0.45 129 7.7 + 62-6, 63-65* 586.64 9.58 0.19 31.4 31.9 i+

48-1, 26-28* 44577  3.55 0.44 228 209 o+ 63-1,22-24 588.23  0.53 0.56 59.9 636 +

48-2, 26-28 447.27 1.93 0.40 7.4 1.5 i 63-2, 127-129 590.78 3.29 0.74 337 32.0 +

48-3, 26-28* 448.77 3.52 0.52 24.2 23.2 * 63-3, 22-24 591.23 1.70 0.59 26.7 27.2 +

48-4, 26-28 450.27 1.91 0.36 29.7 20.1 + 63-4,116-118 593.67 1.14 0.55 22.0 17.9 +

49-1,7 455.75+? 1.77 0.40 355 30.6 + 64-1, 04-06 597.55 311 0.81 21.5 19.0 *

49-2, 54-56* 457.05 5.34 0.40 27.0 26.3 + 64-2, 18-20 599.19 1.68 0.52 =1.1 -3.9 =

49-3, 54-56 458.55 1.85 0.52 26.7 18.8 3 64-3, 18-20 600.69 1.40 0.57 19.4 17.2 +

49-4, 54-56* 460.05 4.56 0.45 25.4 26.1 + 64-4, 1 8-20* 602.19 4.39 0.64 18.2 14.5 +

49-5, 54-56 461.55 1.68 0.44 27.9 22.9 + 64-5, 18-20* 603.69 3.81 0.64 16.4 14.7 +

50-1, 38-40 464.89 1.95 0.49 22.2 15.8 * 64-6, 05-07* 605.06 3.84 0.68 12.3 134 +

50-2, 38-40 466.39 1.55 0.40 -26.6 -30.9 - 64-7, 05-07 606.56 316 0.78 17.2 14.9 +

51-1,77-79 474.78 4.03 0.98 44.2 41.3 + 65-1, 42-44 607.43 2.18 0.69 19.7 184 +

51-3, 108-110  478.09 0.16 0.44 11.8 -1.0  +/- 65-2, 42-44 608.93 0.88 0.61 34.3 - (+)

52-2, 86-88 485.87  2.33 0.42 5.2 =30 +/- 65-3, 42-44 610.43 246 0.73 154 124  +

52-4, 64-66 488.65 1.77 0.69 20.2 12.9 + 66-1, 16-18* 616.67 5.85 0.65 -13.5 -15.6 -

53-1,37-39 493.38 0.84 0.61 14.9 0.8 + 66-2, 16-18* 618.17 5.69 0.81 -1.0 -14 -

53-2, 37-39 494,89 1.12 0.46 38.0 34.6 + 66-3, 16-18 619.67 3.16 0.88 11.0 3.6 +

53-3,37-39 496.38 1.63 0.52 40.7 38.3 + 66-4, 16-18% 621.17 3.95 0.55 96 -11.5 -

53-5, 23-25 499.24 3.38 1.21 38.2 39.7 + 66-5, 16-18 622.67 2.34 0.55 13.5 8.6 +

53-5,37-39* 499.38 2.30 0.50 -14.9 -19.6 - 67-1, 19-21* 626.20 7.08 0.81 16.3 15.5 +

54-1, 38-40* 502.89 4.22 0.69 -5.0 -10.6 - 68-1, 78-80 636.29 2.39 2.05 19.5 24.0 +

54-2, 38-40* 504.39 2.43 0.39 32.3 30.0 ¥ 68-2,41-43 637.42 1.12 1.41 31.7 22.6 +

54-3, 38-40* 505.89 3.67 0.54 4.4 -1.3  +/- 69-1, 24-26 645.25 1.55 0.78 2.9 2.8 +

54-4, 38-40 507.39 1.91 0.55 -16.8 -29.7 - 69-2, 100-102* 647.51 18.99 2.47 -1.4 -1.7 -

54-5, 38-40 508.89 0.71 0.51 245 3.2 + 69-4, 52-54 650.03 4.24 0.43 0.1 -4.2  +/-

54-6, 38-40 510.39 0.16 0.38 36.2 14.7 + 70-2, 07-09* 656.08 27.65 1.60 7.0 6.6

55-1, 38-40 512.39 1.18 0.55 11.5 16.2 F 71-1, 38-40 664.39 3.84 1.31 -18.5 -16.5

55-2, 38-40 513.89 1.71 0.54 -7.6 =155 - 71-2, 06-08 665.57 14.34 2.46 6.4 7.6

55-3, 3840 515.39 0.04 0.35 64.0 -182 +/- 71-3, 38-40% 667.39 1555 2.29 6.0 49

55-4, 38-40 516.85 2.96 1.08 18.5 0.6  +/- 71-4,13-15 668.64  11.65 .37 -36.2 -38.4

55-5,43-45%* 518.44 5.60 0.54 -149 -18.2 - 72-1, 43-45 673.94 14.65 3.10 25 23

55-6,43-45 519.94 0.69 0.68 24.4 =15 +/- 72-2, 43-45 675.44 4.12 3.46 -33.2 -36.3

56-1,33-35* 521.84 3.31 0.57 -8.5 -13.5 - 73-1, 84-86 683.85 11.09 6.53 -2.7 16.0

56-2, 33-35* 523.34 8.58 1.21 -14.3 -18.7 73-2, B4-86 685.35 11.77 5.13 16.0 18.4

56-3, 33-35+ 524.84 6.49 0.88 -19.4 -22.0 73-3, B4-B6 686.85 4.32 6.12 9.2 34.1

56-4, 33-35* 526.34 5.28 1.00 -8.5 -l44 - 74-2, 46-48* 694.47 2893 2.42 75 6.8

56-5, 33-35 527.84 1.25 0.74 =21 -19.9 - 74-4, 46-48* 697.47 19.11 2.68 5.0 4.8

57-1, 73-75 531.74 0.64 0.31 4.1 3.7 + 74-5, 46-48* 698.97 18.77 2.66 9.3 10.9

57-2, 74-76* 533.27 2.10 0.48 34.0 337 + 75-1, 39-41* 702.40 30.88 2.26 -10.1  -11.8

57-3, 73-75* 534.74 6.48 0.64 25.1 24.2 + 75-2, 39-41* 703.90 13.40 2.32 -2.8 =2.0

57-4, 714-76 536.25 2.07 0.54 29.4 25.5 ¥ 75-3,120-122  706.21 4.73 1.71 42.6 22.3

57-5,73-75 537.74 1.16 0.32 23.0 17.9 + 75-4, 43-45 706.94 2.60 1.73 319 -

58-1,103-105 541.54 2.17 0.52 1.7 33.0 + 75-5,43-45 708.44 2.66 3.20 25.0 27.8

582, 23-25+% 542.24 1.91 0.45 29.7 338 + 76-1, 87-89* 712.38  19.52 2.49 11.6 8.1

58-3,110-112 54461 0.92 0.35 -4.1 -10.6 - 76-3, 106-108* 715.57 20.42 2.78 3-9 2.7

58-4, 146-148  546.47 1.28 0.48 -7.5 -11.9 - 76-4, 109-111* 717.10 32.21 2.20 17.9 17.7

58-5,93-95 547.44 1.61 0.55 =123 -18.2 - 16-5, 20-22 717.71  13.40 346 -12.6 =15.0

59-1, 72-74 550.73 2.02 0.55 2.6 -3.2  +/- 77-1,139-141 72240 14.05 313 -1.7 =3.0

59-2, 83-85 55234 2.89 0.51 10.4 2.7 + 77-2, 38-40* 722.89 24.10 4.02 5.8 4.1

59-3, 26-28* 553.27 9.06 0.68 -25.9 -27.8 - 77-3,139-141 72540 6.04 2.84 44.5 315

59-4, 145-147%* 555.96 6.50 0.71 -12.1  -14.9 - 77-4,144-146 726.95 32.34 2.77 -0.1 -2.6

59-5, 06=08* 556.07 6.35 0.61 -4.1 -8.4 - 77-5,92-94 72793 21.89 2.83 -24.5 -188

59-6, 28-30* 5517.79 10.88 1.00 17.6 17.0 + 78-1, 84-86 731.35 14.41 2.65 2.4 =-2.1
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Sub- Suscepti-
bottom JNRM  bility S—
Sample Depth  (10-5  (10-3 Inclination ooy,
(interval in cm) (m) gauss) gaussfoe) NRM  AFD ity
445-78-2, 60-62* 732.61 26.23 2.69 5.5 3.8
78-3, 20-22* 733.71  24.49 2.99 35 0.9
78-4,25-27* 735.26 25.55 2.39 =5.3 -6.3
78-5,112-114  737.63 7.84 3.54 =338 -239
79-2,130-132* 742.81 23.43 1.81 32 14
79-3,52-54 743.53 19.26 3.07 -13.0 -1.6
79-4, 54-56* 745.05  27.00 2.81 -34 -6.0
79-5,51-53* 746.52  25.49 3.39 =254 -27.2
80-1,135-137 750.86 13.14 3.70 -89 -13.7
80-2, 138-140 752.39 15.38 4.45 -9.8 -134
80-3, 138-140 753.89 16.10 4.19 =10.5  =10.1
80-5, 140-142  756.89 4.23 5.76 6.3 -
81-1, 56-58 759.57 28.79 4.12 -18.7 =206
81-3, 56-58 762.57 20.12 4.29 28.8 -l16.6
81-5, 56-58 765.58 11.79 5.10 -1.9 -
82-1, 70-72 769.19 19.59 4.97 -21.9 -
82-3, 70-72 772.21 7.48 6.23 -26.6 -
83-1, 76-78 T78.77  23.01 4.94 =29 -4.4
83-3, 76-78 781.77 10.87 6.52 48.4 -
83-5, 76-78 784.77 9.93 4.67 -24.6 -
84-1, 100-102 788.51 17.09 4.37 9.8
84-3, 100-102  791.51 18.38 4.59 33 -
85-3,97-99 800.98 7.44 4.41 =31.1
85-4, 94-96* B02.45 32.57 5.52 10.3 11.9
86-2, 56-58 808.57 1.99 2.61 11.1 -
86-4, 56-58 B11.57 14.17 5.97 13.8
87-4, 40-42 820.91 7.03 4,86 19.9 -
87-6, 4042 82391 17.48 3.68 59.1 -
88-3, 58-60 829.09 13.37 3.46 18.5 -
88-4, 58-60 830,59 14.83 3.67 8.6
89-4, 89-91 840.40 9.89 4.60 23.6 =
89-6, 64-66* B43.15 43.88 2.59 14.1 12.7

%JNRM is the intensity of NRM given in 1073 g,auss!cmj; AFD is ob-
tained by peak alternating demagnetizing field of 150 oe, decreasing to zero
at a constant rate of 20 milligauss/cycle; polarity shows whether the in-
clination of NRM is positive (+) or negative (-); an asterisk at the sample
number denotes good reliability for the sample.

highly stable and strong NRM similar to this mudstone
(for example, lapilli tuff at Oshima, Japan, and welded
tuff of Aso volcano, Kyushu, Japan).

In addition a fine, continuous record of polarity re-
versal was found. Between 142 and 551 meters, the sedi-
mentary cores consist mainly of milky-colored nanno-
fossil chalk. This part of the sediment was consolidated
and was easily drilled, with a lesser number of fractures
within each 9-meter core. Routine measurement in mini-
cores every 1.5 meters showed that between Cores 45
and 47 there are more than two reversals. It is interest-
ing to note that these cores cover only about 1 m.y.
(24-25 Ma).

After rechecking the magnetic stability of NRM, it
appears that the reversal would not have taken place due
to a secondary effect, but must have recorded a real re-
versal of the geomagnetic field (at least the direction of
a local magnetic field).

PHYSICAL PROPERTIES

Site 445 sediments and sedimentary rocks vary con-
siderably in composition, texture, porosity, and water
content. This variability is directly reflected in physical
properties (Table 7).

SITE 445

Figure 15 shows the variation of sonic velocity and
wet-bulk density with depth for Hole 445. Velocities
range from about 1.5 to 1.6 km/s in sub-units Ia, Ib,
and Ila, and systematically increase from 1.7 to 2.6
km/s within sub-units IIb and Ilc. Velocities decrease
near the base of sub-unit Ilc, and generally continue to
decrease through units I1d and II1. This decrease may be
related to the decrease of calcium carbonate relative to
silica in unit III. Unit IV is characterized by high and
relatively variable sonic velocities. This is caused by the
interlayering of various lithologies, including chert, ra-
diolarite, mudstone, and conglomerate. The mudstones
of unit V show monotonous velocities somewhat above
2 km/s and lower than those of the overlying unit. Ve-
locities again increase in the conglomerates and sand-
stones of unit VI. Wet-bulk density follows the same
pattern with respect to depth as sonic velocity (Figure
15).

There are several features of note in the velocity-
depth profile presented in Figure 15. First, a clear veloc-
ity gradient distinguishes the upper 450 meters of the
velocity column. Velocity gradients such as this will not
necessarily be evident in marine reflection and refrac-
tion data and, if present, will tend to cause overestima-
tion of layer thickness. Second, there are two distinctive
low-velocity layers within the sediment column at Site
445. One occurs between the base of unit Ilc and the top
of unit IV. Unit V comprises the second velocity inver-
sion. The presence of low-velocity layers will also lead
to miscalculation of layer thicknesses using marine seis-
mic data.

The variation of thermal conductivity with depth
(Figure 16) is the same as the variations of sonic velocity
and wet-bulk density (Figure 15). Conductivity increases
with depth in units I, IIa, IIb, and Ilc. This trend is
similar to that observed by Hyndman et al. (1974) for
Leg 26 sediments. The increase in conductivity with
depth is directly related to the decreasing water content
of the nannofossil oozes and chalks. This inverse rela-
tionship is shown in Figure 17 for sediments in Cores 1
through 58. The decrease of conductivity with increas-
ing water content conforms to the general relationship
established by Ratcliffe (1960). Site 445 data for car-
bonates, however, plot consistently above Ratcliffe’s
empirically determined curve (Figure 17).

Conductivity values decrease from a maximum in
sub-unit Ilc to a minimum in unit III. The decrease re-
flects the down-hole decrease in the amount of calcite, a
mineral with a high thermal conductivity. Conductivi-
ties increase to an average of 3.2 mcal/cm-°C-s below
unit III, and remain nearly constant for the mudstones,
sandstones, and conglomerates of the lower portion of
the recovered sedimentary section.

In general, conductivities for Site 445 sediments are
higher than those reported for the clay-dominated lith-
ologies of Sites 442, 443, and 444. This difference is
caused by the generally higher thermal conductivity of
the calcite-bearing lithologies of Site 445 and the gener-
ally lower water content of the carbonates. Bimodal dis-
tributions of thermal conductivities for oceanic sedi-
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Figure 12. Results listed in Table 5 illustrated in descending order of cores and sections. Lowermost part of the po-
larity column is left blank because of poor resolution of NRM inclinations (see text).

304



SITE 445

90
A
£
@
g
=
c 60
8
‘6 -
o
S .
£ .
i .
g 0 . oe .‘o.f.' *® = ad .
= 30 . L . . % - . L .
o . . . %0 ¥
=l ou. . ot
S ™ . *e : ': 3' ]
w A . . a . . .' 5 .
. » o * e
. .
0 ; ; : ; . DS B B .
0 200 400 600 800
2.7
B
™
£
% 2
@
=]
@
o
=
=)
2%
z 1t
c
7]
E
=
¢ =
=
0
0 200 400 600 800

Sub-bottom depth (m)

Figure 13. Paleomagnetism parameters plotted against sub-bottom depth. A. Absolute value of inclination of stable
NRM of sediments. B. NRM intensity values averaged for every 10 meters.

TABLE 6
Statistical Treatment of Absolute Values of NRM Inclination?

Sub-bottom Depth

(m) 0-200 200-400 400-600 600
Number of
Reliable Samples 9 18 4 2
Mean Inclination 34.3 32.1 20.8 8.9(7)b
(degrees)
Standard Deviation 21.2 7.6 8.3 6.3

Expected Latitude +17.2 +5.3 +4.3 +2.6
(degrees) 188 70 WA.gg W3.45 45.535

dExpected latitude values are deduced from the mean of NRM inclinations.
bPoor resolution power of inclination at lower latitude.

ments (e.g., Erickson, 1973; Marshall and Erickson,
1974; Hyndman et al., 1974) apparently are created by
these fundamental differences between lithologies domi-
nated by clay minerals and carbonate minerals.

Shear strength ranges from 0.0 to 3.0 dynes/cm2; two
measurements exceed this range. The nearly constant
shear strength below 40 meters (Figure 18) reflects the
constant lithology of the nannofossil ooze. Because of

the lithologic differences between Site 445 and Sites 442,
443, and 444, the previously reported variations of shear
strength with depth are not in evidence at Site 445.

CORRELATION OF GEOPHYSICAL DATA
WITH DRILLING RESULTS

Site 445 is 1 nautical mile northwest of shot point
3960 of line 3-2, multichannel seismic reflection profile
of S/V Kaiyo-Maru (Figure 19). The uppermost layer,
with a two-way normal time thickness of 0.4 seconds, is
semi-transparent, and the underlying 0.3-second section
is moderately stratified. Below this, two discrete, sharp
reflectors can be observed at 0.68 seconds and 0.72 sec-
onds, respectively.

Lithology and sonic velocity of the recovered cores
can be correlated with these acoustic reflectors as fol-
lows:

1. The uppermost, semi-transparent layer corre-
sponds to nannofossil ooze and the upper portion of
nannofossil chalk sections lying above a sub-bottom
depth of 360 meters, at which sonic velocity increases
from 1.6 to 1.8 km/s to 2.0 km/s.
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Figure 14. Latitude of Site 445 in the geological past.
Solid circles are calculated and plotted from mean
values of the absolute NRM inclination, as listed in
Table 6. Horizontal bars show time spans for which
inclination values are averaged. Vertical bars show
probable errors corresponding to the standard devia-
tions of NRM inclination in Table 6, asymmelrical
around the expected geographic latitude. Open cir-
cles are plots for Sites 442 through 444 (mixed), for
comparison. A solid semicircle on the left of the fig-
ure indicates the present latitude.

2. There are a few levels at which the sonic velocity
sharply increases and then gradually decreases down-
hole; this is possibly associated with increase in clay
content in chalk. The stratified structure of the lower
sediment sections seen in the acoustic record is due to
such a repetition of composition in chalk downhole.

3. Occurrence of chert and radiolarite, which show
high sonic velocity of 3.0 km/s, is indicated by the sharp
reflector observed at 0.68 seconds.

4. Conglomerate occurring at the hole bottom shows
sonic velocity higher than 3.0 km/s. The boundary be-
tween the conglomerate and the overlying mudstone (V,
= 2.1) probably marks the discrete reflector at 0.72 sec-
onds.

5. Lithified basement is not clearly recognized in the
seismic profile. An indistinct reflector at 0.91 seconds is
likely the basement. If the average velocity of the over-
lying layers is assumed to be 2.1 km/s, the sub-bottom
depth of basement is 956 meters below the mudline.

Sonobuoy site-survey measurements show that a
310-meter-thick layer (V,, = 1.85) overlies a 240-meter-
thick layer (VF = 2.11) and a 890-meter-thick layer (V
= 3.9), underlain by the basement with V, = 5.7’.3
Thickness and sonic velocity of the upper two fayers are
roughly consistent with those of the recovered cores.
Sonic velocity of the underlying layer, in contrast, seems
to be overestimated; thus thickness of the layer is like-
wise overestimated. If the interval velocity is assumed to
be 2.5 km/s, the layer apparently becomes as thin as 580
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meters, consistent with the depth of basement estimated
by other methods. Sonobuoy data may be less precise
here because of rough basement topography.

SUMMARY AND CONCLUSIONS

Summary

The stratigraphic section at Site 445 consists of six
sedimentary units. Some of these units have been subdi-
vided further on the basis of biogenic content, color,
and minor compositional changes.

The total penetration at Site 445 was 892.0 meters,
and the entire section was sedimentary. Acoustic base-
ment was not reached, but may not be very far below
the depth of maximum penetration.

The preservation of foraminifers and nannofossils
was excellent in samples recovered from Pleistocene,
Pliocene, and upper-Miocene rocks. This fauna is tropi-
cal. However, in the early Miocene and late Oligocene,
the foraminifer and nannofossil species represent colder
water. The Eocene fauna is tropical. The depth of depo-
sition was well above the CCD from the late Eocene on-
ward, and probably above the lysocline from latest
Eocene to the present (Figure 20). The depth of deposi-
tion during the middle Eocene was most likely at or
slightly below the CCD, apparently following the gener-
al Pacific CCD curve of van Andel et al. (1975).

Discontinuities in floral associations in the middle to
early Oligocene chalks of unit IVd suggest that a hiatus
may occur between Cores 57-5 and 59-4, encompassing
a major part of the early and middle Oligocene. The dis-
continuity consists of an abrupt occurrence of well-
developed late-Eocene assemblages below Core 59-5,
whereas no Eocene assemblage exists in the overlying
sediment. A similar discrepancy was also observed in
cores between 57-4 and 57-5, where an early-Oligocene
assemblage directly underlies an assemblage of the late
middle Oligocene. Because this sequence is heavily re-
worked, the paleontological evidence indicates a hiatus
lasting at least 8 m.y.

Sedimentation at Site 445 was mainly resedimenta-
tion of biogenic pelagic oozes by turbidity currents and
slumping, and of terrigenous and volcaniclastic sands
and conglomerates by turbidity currents, fluidized-
sediment flow, debris flow, and slumping. Evidence for
resedimentation by turbidity currents includes graded
terrigenous and volcaniclastic foraminifer sands; graded
sequences, T(a,b,e); and sharp scours. Most of the grad-
ed beds contain fossils reworked from shallower water
depths. The interbedded pelagic sediments contain
deeper-water fossils. Evidence for fluidized-sediment
flow is found in conglomerate deposits organized into a
framework conglomerate with a fabric. Many of these
conglomerates contain specimens of the large shallow-
water foraminifer Nummulites; these platy tests and
other platy clasts define the fabric of such conglomer-
ates. Evidence for deposition by debris flow consists
again is found in conglomerates, but such conglomer-
ates are supported by a mudstone or muddy-sandstone
matrix, and the gravel-sized clasts display a dispersed
fabric. Much of the sequence, particularly the sand-
stones, conglomerates, and mudstones, and chalks and
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TABLE 7
Summary of Physical Properties of Sediments, Site 445
Sonic Thermal Wet-Bulk Water
Sample Velocity Conductivity Shear Strength Densi?’ Porosity  Content
(interval in cm) Lithology (km/s)  (mcalfem-s°C)  (x 10-3 dynes/fem2)  (g/cm3) (%) (%)
445-1-2, 125-128  nannofossil ooze - - 0.05 — - =
1-3, 96-99 " = - 0.00 - - -
1-4, 83-86 i - ~ 0.38 — — =
1-4, 144~150 L - - - 1.54 69.43 46.09
1-5, 71-73 " = = 0.10 1.58 70.62 45.78
1-6, 77-90 % = 2.542 0.10 - - ~
2-1,90-92 " - = 0.02 1.52 72.85 49.08
2-2,110-112 n - - 1.34 - - =
23, 136-138 2 - - 2.11 — - =
2:4,110-112 1 = = 0.67 - - -
3-1,120-122 . = - 0.96 ~ - -
3-2, 120-122 i = - 1.24 - - =
3-3,69-71 " - - 0.62 - - -
3-4,69-71 ” - = 1.24 - - —~
3-5, 30-32 o2 - = 1.72 1.60 67.16 42.92
3-6, 120-122 " = = 0.86 - - -
3-7, 20-22 » = o 2.49 = ~ -
4-1, 20-22 L - = 1.15 = -~ -
4-2,110-112 u - - 0.10 = - -
4-4, 44-46 ” — - 0.86 - - -
4-5,42-52 i 1.568 2.811 0.77 1.54 59.71 39.67
4-6, 44-46 ” - - 0.48 - - -
6-5, 144-150 2 = = : 1.63 63.41 39.75
6-6, 64-74 ® 1.527 2.878 2.39 1.68 65.51 39.83
7-5, 90-100 » 1.509 2.867 2.39 1.63 65.32 41.03
8-3, 79-81 2 = = 1.39 = - -
8-5,110-120 * 1.517 2.875 2.49 1.58 68.41 44.39
8-5,110-120 ” 1.508* - : = — -
10-5, 130-140 o 1.592 2.917 4.98 1.66 62.22 38.40
11-4, 87-89 " = e 1.53 - - -
11-4, 90-100 ” 1.553 3.222 6.70 1.74 67.28 39.70
11-4, 144-150 % = = = 1.70 62.79 37.93
12-2, 40-50 " 1.618 2.875 - 1.76 79.98 46.45
13-3,62-72 ” 1.571 2.742 2 1.60 68.14 43.73
14-1, 122-132 ” 1.490 2.878 3.26 155 68.68 45.39
15-1, 126-136 " 1.535 2.900 - 1.72 64.26 38.21
16-2, 84-94 ” 1.552 3.306 — 1.60 57.38 36.76
17-1, 40-50 " 1.577 3.411 - B} 61.20 36.56
17-1, 140-150 " - - - 1.76 57.48 33.40
18-3, 69~79 ” 1.579 == = 1.70 53.84 32.44
18-4, 136-146 nannofossil chalk 1.552 - — 1.70 61.34 36.95
20-2, 87-97 i 1.533 3.167 2.68 1.75 62.99 36.91
21-1, 62-72 ” 1.550 3.389 - - - -
22-1, 144-150 " = - = 1.66 52.70 32.51
22-1, 144-150 - - - - 1.78 54.32 31.30
22-2, 62-75 ? 1.554 3.294 - - = =
23-1, 70-71 ” - — = 1.62 61.49 38.98
23-2, 35-45 ? 1.543 3.028 - - - =
24-2, 78-79 ” = - = 1.79 55.07 31.49
24-3, 124-134 " 1.659 3.422 = - - -
25-1, 24-25 N - - - 1.77 5320  30.86
25-2,47-57 1.604 2.933 = - - -
26-3, 102-103 % - - - 1.74 56.32 33.24
27-4, 140-150 ” - . = 1.68 66.20 40.37
28-2, 5-15 ” 1.600 2.781 = 1.68 64.87 39.66
29-4, 94-104 ” 1.712 3.067 - 1.84 55.05 30.72
30-3, 14-29 " 1.657 3.236 = 1.72 57.38 34.25
31-1, 85-95 > = 3.097 - N - -
31-4, 110-121 » 1.663 3.394 1.75 53.46 31.36
32-1, 48-58 ” 1.807 2.892 - 1.50 69.50 47.56
32-1, 72-82 o 1.736 3.983 ~ 1.67 59.28 36.36
32-2, 140-150 v — = B 1.65 62.66 38.93
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TABLE 7 — Continued

Sonic Thermal Wet-Bulk Water
Sample Velocity Conductivity Shear Strength Densit Porosity  Content
(interval in cm) Lithology (km/s) (mealfem-s°C) (% 105 dynes/ em?2) (gfcm?) (%) (%6)
445-33-2, 50-60 = 1.733 3.467 — = =
34-2, 37-40 i 1.799 — - - - i
34-2, 46-56 ” = - - 1.79 54.32 31.13
34-2, 58-59 nannofossil chalk - - - 1.76 55.49 32.36
35-2, 78-81 ” 1.716 — - - - -
35-2, 83-93 ” — 3.511 - 1.79 57.14 32.62
36-2, 66-76 " 1.705 3.364 - 1.73 63.09 37.32
36-2, 114-124 ” - 2.903 — - - =
37-2,68-78 ” 1.730 3.700 - 1.91 50.11 26.95
37-4, 23-33 2 1.865 3.389 — 1.95 53.13 27.92
37-4, 140-150 mudstone = = - 1.73 60.90 36.04
38-3, 39-49 nannofossil chalk 1.802 4.111 1.96 51.32 26.80
39-1,9-19 " - 3.969 - — - -
39-1, 94-97 " 1.892 - - 1.94 58.69 30.94
40-2, 146-150 i 1.929 4414 - 2.06 40.91 20.32
41-6, 33-43 N 1.999 4.081 - 2.11 41.57  20.18
42-4,104-114 ” 1.780 3.236 - 1.91 54.25 29.11
42-5, 90-100 H - - - 1.79 55.33 31.68
43-2, 100-103 ” 2.018 = - 2.21 43.26 20.09
44-3, 130-133 ” 1.958 - - 2.23 46.06 21.18
45-3, 31-34 . 2.143 - S 2.33 47.78 21.00
46-3, 28-30 " - - - 1.91 44.09 23.67
46-4, 28-31 " 1.996 - 2.05 49.71 24.86
47-3, 73-76 2 1.937 - — 2.13 47.76 22.92
47-4, 90-100 " - — - 2.01 44.75 22.75
48-2, 26-36 o 2.524 5.144 2.14 41.56 19.89
49-3, 54-64 " 2.252 4.511 - 2.31 48.61 21.56
50-1, 38-48 ” 2.358 4.492 - 2.26 47.08 21.36
51-3, 108-118 » 2.086 3.728 - 1.86 45.30 24.97
52-2, 86-96 ” 2.275 4.997 - 1.99 36.65 18.84
52-2, 90-100 ” — - - 1.90 4842 26.17
53-2, 34-44 e 2.111 4.094 - 1.92 47.10 25:12
54-2, 38-48 " 2.110 4.178 - 1.93 42.36 2247
55-3, 38-48 » 2.065 4.228 - 1.95 46.89  24.59
56-3, 33-43 " 2.081 3.928 ~ 1.92 4898  26.12
57-3, 73-83 n 2.124 3.381 - 1.76 53.45 31.04
58-1, 103-106 " 2.376 - — o — =
58-2, 23-33 2 2.407 5.036 - = - 2
59-4, 139-149 ” 1.988 3.386 - 1.85 47.45 26.25
60-1, 38-48 ” 2.106 2.878 — 1.92 47.80 25.45
61-3, 67-69 % 1.848 2.569 - 1.59 59.31 38.30
62-2, 44-47 " 1.948 - - 1.77 55.33 32.02
62-2, 143-150 ” - 2.422 - — - -
62-2, 140-150 o - - : 1.75 56.95 33.38
63-2, 127-140 ” 1.884 2.486 - 1.64 59.79 37.35
64-3, 18-28 " 1.823 2.594 — 1.61 59.06 37.51
65-1,42-52 = 1.773 2.464 - 1.55 66.27 43.83
65-2, 90-100 radiolarite - - - 1.46 66.24 46.60
65-3,42-52  radiolarian ooze 1.736 2.575 = 1.46 61.04 42.92
65-3, 92-95 chert 2.160 - - - - —
66-2, 16-26 radiolarite 1.839 2.906 - 1.68 63.00 38.44
67-1,19-22 mudstone 3.321 - - 2.33 24.73 10.89
68-1, 78-88 siltstone 2.329 3.450 ~ 2.08 43.11 21.26
68-2, 41-51 ” 2.538 2.989 - 2.10 37.52 18.26
69-1, 24-26 mudstone — - - 2.19 32.86 15.37
69-2, 100-103 2 2.088 - - 2.02 44.86 22.75
69-3, 28-38 sandstone 3.030 3.142 - 2.22 36.53 16.84
70-2, 7-17 claystone 2.065 3.275 - 2.78 47.18 24.78
71-1, 38-45 mudstone 2.537 3.375 - 1.93 41.21 21.92
72-1,43-46 " 2.265 — — 2.08 39.66 19.54
73-1, 80-83 i 2.078 - - 2.01 42.52 21.68
73-3, 84-94 sandstone 2.061 6.531 - 1.96 42.87 22.39
74-2, 46-49 mudstone 2.244 - - 2.01 40.16 20.42
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TABLE 7 — Continued

SITE 445

Sonic Thermal Wet-Bulk Water
Sample Velocity Conductivity Shear Strength Densit Porosity ~ Content
(interval in cm) Lithology (km/s) (meal/em-s°C)  (x 10~ dynes/em?2)  (g/em3) (%) (%)
445-75-2, 39-42 mudstone 2.152 - - 2.03 38.72 19.59
75-5, 43-53 ” 2.182 3.156 - 1.93 42.72 22.66
76-3, 106-116 i 2.282 3.211 = 2.11 36.75 17.82
77-1, 137-147 n 2.257 3.436 - 2.09 36.64 17.99
78-4, 25-35 ” 2.067 3.194 2.06 4848  24.14
79-2, 125-135 " 2.049 3.236 - 2.01 47.47 24.25
80-1, 135-145 » 2.037 3.231 - 1.96 47.25  24.68
80-4, 90-100 > - - - 1.95 47.57 24.95
81-3, 56-66 > 1.994 3.033 - 2.03 56.91 29.69
82-1, 70-80 ” 2.045 3.142 1.97 46.40 24.10
83-3, 76-79 2 2.062 - - 1.97 45.99 23.91
84-1, 100-110 X 2.058 3.250 - 1.97 47.71 24.80
85-3, 97-107 ” 2.110 3.239 2.03 42.35 21.38
86-2, 56-59 H 2.076 = - 1.97 45.76 23.75
87-4, 40-50 siltstone 2.162 3.328 - 2.04 40.66 20.43
88-3, 58-68 mudstone 2.305 2.719 2.04 43.94 22.10
89-3, 75-85 L 2.092 3.158 = 2.02 44.46 22.59
90-1, 25-35 sandstone 2.949 4.428 - 2.18 32.06 15.05
91-2, 50-66 ” 2.561 3.089 - 2.07 33.41 16.51
92-3, 95-105 N 3.192 2.783 - 2.32 28.44 12.55
93-3,90-100 conglomerate 3.246 3.558 = 2.30 26.64 11.85
94-2, 96-106 » 3.059 3.597 - 2.31 26.30 11.68
limestones of units II, V, and VI, show features clearly
Lithologic Sonic Velotity et Busk indicative of slumping, including rotation of large
Unit tkm/s} (g/cm?3) blocks (some as thick as 5 m), microfaults, pull-apart
0 20 o 2 20 Z5  fractures, and well-developed slump folds. Slumping of
la sediments involved both the chalks and the volcani-
clastic sandstones. This style of sedimentation has been
- b observed before both in the South Fiji and New Hebri-
des marginal basins (Klein, 1975a,b), and off the Line
Islands in the central Pacific (Cook et al., 1976).
200F The rates of sediment accumulation reflect this style
a of sedimentation. Rates are very low for the purely
pelagic intervals, and moderate for the resedimented
C biogenic pelagic carbonates. Rates of sediment ac-
e cumulation are very high for the sandstones and con-
glomerates of unit V. This pattern of sedimentation
E - rates (an early history of rapid sedimentation, and then
£ lle a decrease with time) is identical to a similar change in
a sediment accumulation rates reported by Andrews,
E i Packham, et al. (1975) from the New Hebrides Basin
3 o (Site 286), and from the South Fiji Basin (Site 285).
2 The volume of sediment deposited by resedimenta-
sook " tion processes is high, perhaps as much as 70 per cent
for unit V, and perhaps as much as 80 per cent for the
" upper carbonate units. (See White et al., this volume.)
Organic-carbon content decreases exponentially to a
" va depth of about 100 meters, below which it remains con-
stant throughout the pelagic sequence. In the deepest
part of the section, organic-carbon content increases
800[" vy again, probably reflecting the contribution of resedi-
mented terrigenous organic material carried in the
vi debris flows.

Figure 15. Sonic velocity and wet-bulk density versus
depth for Site 445 sediments.

The observed decrease in organic carbon with sedi-
ment age and depth in these pelagic sediments is analo-
gous to the trends observed in the hemipelagic sediments
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Figure 16. Thermal conductivity versus depth for Site
445 sediments.

at Sites 442, 443, and 444. Approximately equal lengths
of time (about 4 m.y) are required for the degradation
process to be completed in the pelagic and hemipelagic
environments. Both the initial and final organic-carbon
contents are only about half of those in the relatively
pure hemipelagic clays at Sites 442 and 443; the explana-
tion for this probably lies in the absence of organic mat-
ter adsorbed on clay surfaces at Site 445.

The pH of the sediments averages 7.46, alkalinity
averages 1.6 meq/kg, salinity averages 35.7 per mill,
and chlorinity averages 19.96 per mill.

Table 8 summarizes average physical properties of
the sediments recovered at Site 445. Sonic velocity in-
creases in the older units with depth, and from this a
minimum elevation of the sediment/basement boundary
was estimated at approximately 950 meters sub-bottom.

Paleomagnetism measurements of sediment samples
recovered at Site 445 show that there is a systematic
change in magnetic inclination with depth. The change
indicates that Site 445 has drifted in a net northerly
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Figure 19. Site 445 stratigraphic section and corresponding seismic profile of R/V Kaiyo-Maru.

311



SITE 445

- 8‘ Miocene Oligocene Eocene
égl]mle I | e I]mle
3-.
A
__ 41 Pacific CCD
E
=
y /
oy P
D — —
[
©
=
5—-
B

Figure 20. 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-
gon at Site 445 compared to CCD curve for Pacific

cean.

TABLE 8
Average Values and Ranges of Sonic Velocity, Shear Strength, and
Thermal Conductivity for Sediments, Site 445

Sonic Velocity Shear Strength Thermal Conductivity

(km/s) (% 105 dynes/em?2) (mecal/ecm-s-"C)
Average 2.007 1.60 3.421
Range 1.490-3.321 0.0-6.70 2.422-6.531

direction over the last 47 m.y. At 47 Ma, Site 445 was
close to the equator; it has migrated nearly 2000 km to
its present position at an average rate of 4.4 cm/yr.
These data are in agreement with results obtained by
Louden (1976, 1977) in the West Philippine Basin. In-
tensity of natural remanent magnetization is greater in
deeper parts, which appear to contain higher amounts
of volcanogenic magnetite.

Conclusions

Our findings permit us to draw the following conclu-
sions about the geological history of Site 445:;

1. Although we did not reach acoustic basement, the
systematic increase in sonic velocity with depth suggests
that basement may occur not far below our maximum
depth of penetration.
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2. The depositional surface at Site 445 was well
above the CCD during most of its depositional history.

3. The dominant motif of sedimentation at Site 445
was one of resedimentation of pelagic biogenic sedi-
ment, terrigenous sediment, and volcaniclastic sediment
by turbidity currents, slump processes, fluidized-sedi-
ment flows, and debris flows.

4. The occurrence of Nummulites in debris flow and
fluidized-sediment-flow conglomerates indicates clearly
that it and associated shallow-water bivalves, bryo-
zoans, and gastropods were emplaced by resedimenta-
tion processes from shallower water. This origin for
Nummulities is significant to consideration of dredge
recovery of Nummulities-bearing rocks from the
Amami Plateau and the Daito Ridge (Mizuno et al.,
1975), The combined evidence from dredge sampling
and our drilling indicates that the Daito Ridge, at pres-
ent nearly 1300 meters below sea level, probably subsid-
ed no more than 1200 meters between Eocene time and
the present.

5. Paleomagnetism data indicate that Site 445 and
the surrounding Daito Ridge were around the equator at
47 Ma. Since then, northward drift averaging 4.4 cm/yr
has occurred.
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= [*ag A ] Volanlegiats 0 3% Nannofowsih  T582% 3 (B gl 45 cm, Secqueencs with sharp hasal contact with
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SITE 445 HOLE CORE M CORED : 94.0-103.5 m SITE 445 HOLE CORE 12 CORED INTERVAL: 103.5-113.0 m
FOSSIL FOSSIL S
% |~ | CHARACTER = |~ [ cHaracTER
O [Eu 8| 2| crapnic 9. |2 8| & | craru 3
i 22|25 £| & | yiHoroey LITHOLOGIC DESCRIPTION by [ (8 sl u |.|mo|.o‘cc\r = &: LITHOLOGIC DESCRIPTION
- o wo ol w SS|EYioa]
lonz\zlg| | (8] 2 $2oR1z\g el | [¥) 2 %2*
G EE S ENEIELE: =i ERER
T B Y52
m Dominant Lithology: Nannofouil Doze and gk by . Dominant Lithology: Nannofossil Doze and leser
voID mincs gmounts of Foraminifers-Nannofosil Oozs, emac ] .I_J_J_J_J- 1 amounts af Claysy Nannofossil Ooze, associated
0.5~ Tight grary 1o white with ollve gray. Minar smounts L' oy o Sl St with i Ooze.
] of elay and valeanic glass. Sedumants arn soupy ‘:_L'LJ_""J_" t ollve gray {clayey nannatossil oozel and light
L o e g — 9 1o firm. N Fea— - . Vi ay if oazo and forami t
1.0 iy = %] . - . -L_L“—_‘_J-_ ooze); gray at bose, clay <20% and ghuis 1-3%,
_ Hepu Mol |. :r fig Minor Lithologies: Vitric Nannofossil Daze snd § R el Sedimenis are firm 1o vary firm.
2 } s Q Clayey Nannofonil ODaze. e 1 Bt DAl iy
= :J“.I_:J_j [+] . _--L-J-—J_-l-_L- Minos Lithalogies: Nannotoil Foraminifers Ooze,
T © Sedimentary structures: bigturbation (mild to e T Volcanic Ash in Section 3.
E T intanse), motiling with ofive gray, parallel laminae 3 2and 3.
[ sl Bampe Bl white and light gray. g B ol eyt g
= |G| ag] e e } srin AG —'.J__L_I__L.I_ ‘Sedimentary structurer: bisturbation: mild 19 intense
2 i Wyl S By SMEARS: =+ =B N iR graded bed: scoured basal contunt; fining upwerd,
'g‘ 2| Fota il 1116, 2.75, 375, 4-100, 541, CC (Nannafous 2| === . NOTE: besis thininer, less massive than in higher cores.
i faprd Py Ll Dozel - F ===
2 i M S S Clay minerals 510%  Foraminifers 1 8% o ::|—'—|—'—|: ! SMEARS:
] B Volcanie glaws  TR- 5% Mannofossils  62-85% s B e gt ETH 1480, 250, 3-100, 480, CC INannotossil Oozel
-4 VOID K K o —|—|—|— = Clay mineraly 7. 0% Foraminifers  TR-10%
] 475 [Foraminiters Nannofossil Ooze) = |3 B g o e . Volcanicgless  TH- 3% Nanoofomiln  8192%
e - Clay minerals 5% Foraminifers  15% g 5 - = _|,_|_|_'_
-_|.__.__|_ 1% Volcanic glass 2% Mannofossils B £ E _—!—_—!—. —:—‘ 1 > 121, 470 (Claywy Nannotossil Oaza)
g 2 i ety o LT T AR I, . Sand 1% Clay minerals 20%
3 | = PMAG o e il i s 196, 310 (Vitric Nannofosl Ooze) o |cMAG _."J_:J__I_. st 9% Volcanic glass OTA%
I 4T Sand  525% Clay minera 5 9% B e . Clay B0 Foumiefers 1. 2%
| & 3 5 ot L i iy s 1520% Volcanic glass 13-18% H 3| I | Mannofassils  69-T6%
£ 5 _|_L_L-l-_|_ -] Cay  55B0% Facaminiters 3 4% é - = 4 5Y 772
5le "_L._L—J-J_-L It Nannolosils — 62:74% @ e ¢ 2.140 (Foraminitera-Nannotossil Oozs)
@ o T =y 3 | Clay minerals 7% Forsminifrs  17%
m el B St 8 ] B 1137 (Clayoy Nannotossil Oozs) E L T s Volesnicgiass 4% Naneofomis 3%
L, A, Sand 1% Clay minerals  26% T
3 i e,y | st 0% Volcanic gl 1% . *"J_ 274, 316 (Nannalossil-Foraminifera Ooze]
a o 5, e ey Clay  B9% Faraminifars 1% S gl B gl | | Clay minerals  4- 5% Mannofossils  1520%
= IFMlaG —_|_|_|_|_I_ 5Y 772 Mannolossils B2% & leM ag _I__L'I'J."'_L sV vnlmic.u.m > W C-Ill‘lunllz. ]
; = |_|_|_|_'_ &Y B B Howell % | Foraminiters  30-62% umipecifised  15-43%
N e e e e GRAIN $1ZE: ] .
3 2 o e e : 262 {36,287, 67.7) 4 t*'_t—-::-- e 333 (Valcanic Ash)
@ B o e = . 462 (4.6.31.9,63.3) =3 I s Snd  15% Volcanic glast  67%
- i Rl B i L] ! s 0% Foraminifers 1%
5 2 gl I vz Bk CARBON.CARBONATE: o Cay  19% Mannafomis 6%
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5 s TE Tl 468 18.1,0.,67) cMAG B o e e Bl B s 71
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5ITE 445 HOLE CORE_ 13 CORED INTERVAL: 113.0-1225m SITE 446  HOLE CORE 14 CORED INTERVAL: 122.5132.0m
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8 = Z| w i g b1 Z| w Flasty
O o o 5
ey Q| £ | GRAPHIC o3z LITHOLOGIC DESCRIPTION &l (e Q| & | GRAPHIC loglz%ls
|z :g 2 ‘g‘ 5| & | urHoloGY Zate §: iz :g @ § 5| £ | utwolooy 25 % LITHOLOGIC DESCRIPTION
wo ] = 2 =
12N5208] | 14 ° oNzz18| | (3] F B
= |= |9|2|=2 3 = |= |0|%|2 e
I — L — x5 gy I
I Dominant Lithology: Nannofomsil Doee and intarbedded T | Daeninant Lithology: Nannofossil Oase, light ariry with
4 _I.-I_..L_L ! 5Y 52 Cluyey Nonnolossil Oors partly i j'_:_"'_L'LJ_' i olive gray mattling, Sediments are very firm.
L% o P Sqppl Rt I Ooze ard alive jray Cliyey Nannofossil Doze, gray — light Z |FMacG os T AT sY 11
I -t_L_‘t_l.:.n. . svin ey, rare valcanic glass. Sediments ara firm to very firm. £ . ;l -‘-_I_ i 1. u:‘:’t;ucdm \m‘.:; Nannofosil Ooze st base of
AP AG I e B St il B w ion 11,
¥ Minar Lithology: Foraminifer Dozs, Nannofousil- e g e ot
= L1 e, s P % : . e e bty E ; a to4 L L ! Sediamentary structures: bioturbation, mottling foad
2 T sY82 by 213z ] ! casts at biase af graded{?) ashy nannolossil coze
] 'L_L.I-_‘&I. . Mannafossil Ash in Section 4, dark olive gray. T I5E S ,(i) | 7 —
EES 5 1o U g1 5Y 71 N
B Secimentary structures: bisturbation, paratlel laminae with § §< .l T 175, CC (Nannofossil Gozel
i~ L, sYin graded e with coarse sand-sized Taraminifers grading up. 2 - Clay mimnarals 5 B%  Mannofosils B-a1%
a i | S Thowe Ili :: Eﬁ ta 4ilt size to calcareous oore. Color change light to dark — VoI Foraminiters 1- %
z 1 Lyl B 1 wprveard, FMAG| B ccl '.'_|_"L'_|_ ¥ i i
s 2 1 i 1138 [Vitric Mannofossil Doze)
L AG B ol Tl e \ SMEARS: Send  15% Clay minersls 7%
i T ) s 174, 1139, 2,58, 330, 3-140 (Nannafomil Oazs] s 20w Wolcanic glaes  30%
i ] i Cliayminersls  010%  Foraminiters  TR- 3% Clay 85 Foraminiters 7%
E T | & Volesnicglass O 4% Nannofossils  T4.88% Mannofosdls  BG%
- Ty
i B e | m 2.78, 3-100, CC (Clayey Nannofossil Oozs) GRAIN SIZE: CARBON-CARBONATE:
_‘I-—J_-l-_l_-l-_l_ = Sind TR 4% Clay minersts 15% 178 10.1,27.8, 723} 1487 (8.7,0,1,81]
§ ‘I'_I.‘L.LJ'_A. Silt 12-20% Volcanic glass - %
-0 n Barpl Bl & i Cy  BOATR Foraminifars %
z 3L e Nannofomits  71:78%
E v AG i [ == e
g 7 il = 4340 (Clayey Vitric Nannofosil Coze) 0
T = m Y 1N Sand  10% Clay minerals  15% SITE 445 HOLE CORE 156 CORED INTERVAL: 132.0-141.5m
= == L I s st 5% Volewve ghuss 1% FOsSIL s
i b R d Clay  T5% Forsminifers 2% 5 v | CHARACTER | o
1 Mannalossils  67% w 3
g ol g b | e Sr|xw 9f & | GRAPHIC lugizio THOLOGIC DESCRIPTION
5 e R HE =| E | utHolo ey ZE[ur 0w H Be!
a ol S R = . 4130 iNsnnobossil Ask] wZ|20o|2| S ol 2 =3lEu5s]
é B S gy svir Sand  70% Clay minershy 5% 2 |on|2|2 g u =2=32%
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g IR SR 4 Mannafossils  10% = ik Wy’
£ |ad s Er oo t[‘ — i} Daminant Lithology: Mannofassil Dozs snd interhedded
B el T T [ 2 1100 (Nannofossil-Faraminifera Oozel Clayey il Ooes, light gray. beds of
SRS ||« Foraminiters % Emlac H . Night gray (6% 7/1) Nannolouid Ooze and light gray
et : Mannofouslls  18% z - 1 " [8Y 7/21 Clayoy Nannotossil Gaze, have - 10%
7] H 1 petagic clay, Glaw very rate, Sediments are very. finm,
] 306 (Foraminifera Ooza) e |E3 ot B
4 = 1 - ; J
-1 . voID Fw-mnllo_« Bl E E e ] i Munor Lithology: Clayey Nannofoui Ooze,
= Nanrofossin  <10% = =) "'.L.J'_L.J' It Foraminifers Onzae in porallel laminas st base of bed
cm|AG| 8 ce| T —H | sy g 3 TE T BT, i i [Section 1),
4107 (Calearvous Oozn) i s 1
Clay minerals 2% Carbonats < . -'-_L“-J_"-. ¥ HIruEtuter Iy intense bi
Faraminifers  16% unspecified  38% 5 _A_J“J..J_A- 1 Y7, Parallsl lamination of facsminilea ooze sbove shap
MNannoloasils 0% Rock fragments  30% 2 CGE AG 2 Al L .I_J-_.I.‘ h " BY 712 eontact (Section 1, 104 cm), Chondrites,
Z B e T I [
GRAIN SIZE: CARBON-CARBONATE: e gt Ve | SMEARS:
148{0.0,27.2,728)  162(92.0.1,70) emiacl o = ! . » 1120, 235, 270, CC (Nannofouil Doze)
347(0.0,11.9,68.1)  352{9.0,0.1,74) cc| 8 o Lo qpe O] || Eean Coyminerals 7-10%  Forsinifers TR 1%
Wolcanic glas 0 1% Nannolossily BT00%
150 (Clayey Nannafomil Dozel
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Foraminifers TN Carbate
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SITE HOLE CORE 16 CORED INTERVAL: 141.5-151.0 m SITE 446 HOLE CORE 17 CORED i 161.0-160.5 m
I FOS5IL e » FOSSIL
CHARACTER CHARACTER
9, 3l 2| crapuic \5,;-5 o, 2 3| 2| crarmic E
== == LITHOLOGIC DESCRIPTION =o s = @
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8 lag o5t ociee, light gray ssociated with risnnotonil-loraminifers CG|AG o — | sY1En Sedimants are very. very firm - hard.
P oore and calcareous sand ot base of graded bed (30 and Cptepe e L
L i | | 32 e Very fum [change from ooze to chalk et 33 e, o 1 T e T v sump
= o T = g == inelined tasdeting
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= Sections 3 and 4. Graded bed with sharp scoured bassl Eg- i GRAIN SIZE:
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3 o —— . e 386 (Sandy Forsminifers Mannofossil Chalk]
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& T ; Y Volcanic glass 4%
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SITE 445 HOLE CORE 18 CORED INTERVAL:
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.E CG| AG i BY 512 i and Fining upward T I—l - Slumg structuras in Section 4.
= beds. Calor changs to very pale brown in Section 4, o T
3 e —— i
EARS:
nl* Y 21 i 1L | .
1 SMEARS: | S e e 1:107, 226, 3:35, 3108, 3128, 4.30, CC (Nannotomil
§ R i 175, 2.30, 2100, 3-75, 3-100,4-130, CC [Nannatossil e e w— Chalk)
g 2 - Chalk} o & e e A WYR T, Clay minerals  510%  Mannofowih  B5-O2%
= et 1 sv 7N, Chayminerals  TRA0%  Nannofossis  88.96% Z [CMIAG P - 2 Voleanic alass  TR- &% Sponge mieles DT
a zerera o T 1 1 R Foraminifers  TR. 4% ez e Foraminiters  TR-10%
L i I
1 1 L a 4 1 1
n I s n l 436 {Clayey Nannofomil Chalk) .g B N— > W TS GRAIN SIZE:
§ CGIAG - ——4 1] Sand 0% Clay minerals  15% Z\|3 v T 1-100 (2.1, 38.2, 69 8)
E A TR e v sit 0% Nannofossds  BO% g g e 3100 (0.7, 31.7, 67.6)
2 m§ = w = BY 612 Clay  90% 5 .E B : i ' i : - H . mnaw-;aﬂ:&mr\n:
@ Ve Vo T 1105 {10.2, 0.0,
iz% e e Y 266 (Nannalomil-Foraminifera Chalk ) E} i v s’ [ I 3105 (10,3, 0.0, 86)
87 E 3| e vl svrsn Foraminiters  56% Carbonate £ ] WYRT,
E] g [ Manofoss!  20% unspecified  20% EFMAG L [ e e o | :g
k. i n L L . e I A i -
13 i i GRAIN S1ZE: P - .
z e —— b 143 {19,303, 67.8) * I | |
=1 o i 343 (0.1, 315, GEAL Tpet o -
EFGM i | sY 12 B e o =
i e CARBONATE BOME: x
& e — I 1] O B 377 (aa) e
B .
H e l:: 10YR 73 CARBON-CARBONATE: e e
S r T - 1.40 (8.7, 0.), BO) 4 B 10YR T
5 M = ¥ 340 (7.3,0.1,81) e v Y T8 .g,; :
g e |} 1ovR 77 540193,00,77) o s 79
= e s | o e (M 1§
g e h . ——
H = e oA Fe) cc] L 1 .
* lar|ac ===
5 =1 | 10YR 713
o |
FMIAGIRE -+ 5 3 1 .
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SITE 445 HOLE CORE 20 CORED INTERVAL: 179.5-189.0m 5iTE 445  HOLE CORE 22 CORED INTERVAL: 188.5-208.0 m
FOSSIL - FOSSIL
% |- | cHARACTER % |- | cHARACTER
Or 2w 8| 2| craruic 'g% Or|Ew 8| 2| erarmic
- =] w TH = . =
{3 :‘5 g 8 £l % | utHoloey ;‘&95 LITHOLOGIC DESCRIPTION e ;g g E £ E LITHOLO GY LITHOLOGIC DESCRIPTION
$2lonigIZla| | () ® cas3 2o |2ls) | (8] 3
s = = |-
= = E ; ; 5w S ) Lo - g 5 :
= = 1
| Dominant Lithology: Nannafossil Chalk, very pals brown _ [EtMAG S S mre—— 10YR 8A Daminant Lithalagy: Nannofosd Chalk, white 1
e WYR7A with minior smounts of pelagic dy. Volcanic glass _Z e light gray [alternating], 0-1% volesnic glass
| 0-2% with a1 increase in ash zones. £z bl o o e A
. gg ' e 2 — Sedimentary structures: pacallil [sminas, shump
Cﬁaﬁ i Minor Lithalogy: Vitric Nannotossil Chalk [Section 1) g Ayttt ﬁ structures,
: fals brcrwm, - T s e e .
T 2 |8 B S w——t SMEARS:
L ram— 1 = eantorted and & 1 175, 185, 2.10, 2:29, CC (Nannofossil Chalk)
5 B S — Inclined bedding Biuturbation, g |4F S Clay minerals  TR-I0%  Manoofomis  81.83%
g E = v v aneers ol s ig e e . 10YR 772 Volcaricglass 0 1% Soonge spiculer  O-TA%
i i SMEARS: 2 U N V"' Faraminifers 0 3%
g2 s i 4 190, 290, 3-15, €C (Nannofonil Chalk} § b - i 1 st
2 @ e i Clay minerals TR 6%  Mannafossili  8141% < [AMAM| B i I GRAIN 51ZE:
= E D EErE—— Volcanic glass O 2% Sporge spicules O 1% 130 (1.0, 27.8, 71.3)
fg £ |agag b J I S —— ! Forgminifers 1. 5%
2 =y .
= g . e . ! 158 {Vitric Narmofossil Chalk)
1 = Sand  50% Clay minerals < 5%
E . : = : - : 2 t it Ed “‘:": F"":"" % SITE 445 HOLE CORE 23 CORED INTERVAL: 208.0217.5m
£ ——— N Clay  30% Volcanic glass 3% FOSSIL -
o ot e g Foaminifers 5% x =
3| Cn 2 g Iz CHARACTER | | &
i L —
— [ L} -
el acliie i e 10YR 673 Spangs wicules TE | 2 g § lﬁ_‘:‘%::l:' 2] LITHOLOGIC DESCRIPTION
GRAIN SIZE: CARBON.CARBONATE: w5 |501% 1z 2 = ;gaﬁ
124 (15, 15.6600 126 (95,00,78) = |2MZ|Z)8 w eI
324 (3.9, 39.4, 56.7) 320 (0.5, 0.0, 78) = |= [o]Z|2 et et
1 nl-
T — 1 Dominant Lithology: Nannofossil Chalk ssiocisted with
i I ——" : Nannofosl Marty Chalk st tap of core, Pele brown, very
051 T — 10YR 63 pale brown, and white, light gray lower,
e e
1 ? F S .
SITE_ 445 “Orl:ssu CORE 21 CORED INTERVAL:  189.0-198.5m 1 i i Minor Lithalogy: Nannotomil Tulf (Sections 2 and 31,
e > T brown; dark laminati ch
g g CHARACTER |_| g3, e | o —— It (Sectian 3),
@ Ll s
“cl=elala 9| & uG :‘;'Lg'gv 0gz3(2 | LITHOLOGIC DESCRIPTION s W s ? o— i bk with
LZ lmp|2|2 gl w & =5 ;ga‘ S T - sharp basal contacts, Ash beds laminated, Graded beds;
£ |on|2 z 2 wl = :a-fg £ i o e e | larmiings, Bioturbation.
= = |l = B e s
= |= |9|Z|Z e 2 oo N SRR
E & AP TR — E . 175, 2-120, 310, 3.75, CC (Nanmofossil Chalk)
. = 2 a [ L + 10YRE3 Clay minerals TR. 8% Foraminifers 0 %
5 . mwmurﬁrwnu.uumw g § n : n : rm— I Volcnicgla O 7% Meonofowil  71.00%
z W0YR 773, - B e e
10YR A 1 Marty
1 e o Sedimentary structures: paralle! Laminae, Intensive slumping, ._§. s Ag 1S B 1y ;;N-';;M w”l:l.y minorals  30%
s AG contorted badding, e St 20% Volcsnic glass  <10%
= ﬁ . R g | —— s 10YR 82 Clay 20:30% Nennofouils  48%
: i g st
g - 148, 1.75, 1:100, 2.65, 2.100, CC [Nannofonil Chatk) Q A Gl s
- | Clay minerals  TR-10%  Nannofossils BB I — — 2.88, 215 (Nannofosd Tutf]
E 5 Volcanicglem TR 5% Sponge spieuler TR- 1% 5} S e m Sd 8080% ity minerals  510%
£ |3 Foraminifoes 2 6% 3 r—— E sie 20% Volcanic glass  52.55%
ol - Lo Clay  20:30% Fominifers 0 1%
g | 2 " GRAIN $IZE: o= 10vA 872 s
g3 5 7 180 (1.5, 33,1, 85.3) laMAG u Fehee
i mlac ﬁ CARBON-CARBONATE: = = 3120 (Mannofossil-Foraminifera Challk)
T el 164 (9.1,00,75) = 10vR 82, Hwoherds: 2% Nenohily |08
RMAG| B CC T N ) * -2 Foraminifers  50%
g GRAIN SIZE: CARBON-CARBONATE:
P o ovees 1:20 (0.9, 40.0, 50.2) 133 (42,01, 30)
FMAG|R cc i 320(06,281,713)  333[8.9,0,74)
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SITE 445

HOLE

(]
o

RE 24

CORED |

NTERVAL:

217.0-2365m

SITE 445 HOLE CORE 25 CORED INTERVAL:  227.0.2365m
. FOSSIL m FOSSIL -
u! Jiz | CHARACTER Z | | cHaracrer
or|a 8| 2| crarhic s 8.2 3l ¢ el
2 |mwl | = ° o w O| = | GRAPHIC 3
- =| LITHOLOGIC DESCRIPTION L =| wm DESCRIPTION
1z 532 e 5| & | utHoLoGY g: 1z (52|28 £| & | utHoloey Qu LITHOLOGIC DESC
Eal L FAF H e 52 23| L3 lon|2|2 |y S
= |a | i ey [ z |=
o= (2|22 5[] o = 2 ; =
o —
o \ Dominant Lithology: Nannatossil Chalk, white, light grav. 10YR 773
o e ! iy ke bramy et Browic Gl ol by Sones = Dominant Lithology: Nenmcifomil Chabi, pale brown
T e i TR D darker mottling. 05 anit white 1o Sectian 4; then hrown, Valeanic glass
o —— AM 0-1% with leminae of darkcolor lsh?),
FGAM 1 B oas o ca % Minar Lithologies: Clayey Nannotossil Tutf {dark F M 1 10¥R 773, .
e onns A 2 urayish brown] (Sectian 21. 1 a2 Minar Lithotogles: Foraminitora Nannofosd Chalk
1 T TN T 1 Tuffaceous sandstone |Section 4) 1.0 [Section §) and Nennofossil-Forsminifers Chalk
e | KRR Nannofonsit-forsminifers Chalk (Section 2) [Saction 6, hoth at lawer part of graded bad,
Thei—t— Faraminifers-Nannofossi| Chalk (Ssction 5) ) )
i e Clayey Nannotonil Chalk [CC) Sedimantary structures:
o s s e Gradud bach — coars formmindters [and 37l In
i o e ——r — | ermar Sedimentary structures: extensive, intense slumping, ¥R 6 arared laminoe (dark colored).
S T Y inclined and contoried beds. Paratiel laminae, Bioturbation mild to intense, Zoophycos cydes of
] Moderstn bigtushation — bioturbated beds wre sternating pale brown, fvery slight bioturbated
 nere | with Tight yellawish brown [intensely bisturhated],
2 ] || wovRen darker colar. B jam 2
B o o
Ang AN e il = SMEARS:
S5t . 1,78, 220, 2.70, 375, 4.75, 5-100 (Nannotossil Chalk) 3 10Y8 773 :Nln‘n::zzz;:.‘ﬁ-ws. 3140, 4115, 5130, 650, CC
=3 = Clay mineraly E%  Nannofosmils BE-O0% x anncto
2 B e e Volesicglas TR. 1% Sponge spicules  O-TR% Sand o% Clay lh:!hl"l < B10%
§ T =23 Foraminifars 1 B% Sily 0 6% Voleanic glass O 1%
3 L1 — 1W0¥R 773 Clay  95100% ;wlmllmh.]:-a :.H::
& o S . CC (Clayny Nannofosil Chalk) annofossils i
E = e e—_— Send 0% Clay minorate 0% B —— - Sponge spiculn O-TRE
; rE——— nl st % Voleanic glass 1% A a2 ! 10¥R 672
z 3 e S . Cay 95 Foreminiters TR 3 " 652 (Foramintiera Nannoforsil Chatk)
g AGAM, P — i Nannofomils  75% cp 1 Sand 0% Cloy minnralt 5%
3 g et \ s 5% Foraminifors  30%
S|s S T | Sponge spicules TR ) . P :
gz ay  95% Nannofossils  56%
3 | 10YR 6/3
240 INsnnofoudl-Farsminifers Chalk] =
g Clay mineraly Foraminifers 5% = E - 6-87 (Nannofosnl-Foram inifara WI?I
Voleanie glas 7% Nennotossila  15% g ] 1 Sand  40% Clay minerals  B%
Lt Carbinate o sno 4o Carbonate
. umpecilied  30% N i Clay  20% urapecified  30%
i % 1 : L : Formminiters i
T
535 (Forsminitrs-Nannotosl Chalk] 2 | rriam g oo 1oYR 8/ Nannafosslis  18%
& lam 4 . Clay minerals % Nannofossil  37% £ | 3
Carbanate Sporge wiciles 1% é e —— ] i‘!:::::l:; -
unspecified 0% - , 9.8,
Foraminifers  25% - 1 10¥R 43 344 (1.2, 328, 66.0)
E | 544 {04, 539, 45.7)
440 {Tubfacoous Sandstone]
S T0% Claymbwsli % n o CARBON CARBONATE:
St 0% Alterad g . = an 1 TR 141 (5.1, 0.1, 42)
* Clay  20% volcanic glass 30% Ty LA« 341(8.9,04,74)
: l & tovR e Quartz, Feldipar 40% E o A e =4 £41(2.3,0.1,800
Y- 1 Foraminfiers < 10% - L 1
g P 5 i e f. Mannolossis % 5 5 TR — | ::\-gm
o1
S = . Sporge spicules TR 5 g W0YR 44
= 2422 (Clayey Nannotoss Tutt) s B S i,
3 Sand  50% Cloy minerals  10% o o o
- S 0% Vaolcanic glass  48% r —
. Clav  30% Quartz, Feldspar 5% e
= Carbonate g T W—
-4 wvoi urepecitien 5% T .| OB
. F o
6| Namokomty 2% aslam | Feeo N
. QEws=svEvas
-] GRAIN SIZE: CARBOMN-CARBONATE: =
- 199 (02,216,782 142(2.4,0.1, 78 ]
3 338 (4.2, 46,9, 48.9) 342 {9.1,00, 76} .
544(09,403,588] 542 (58,0,1,50) ] vem
7l 4 i E
mlam| 8 el = . ovlam| B cc] Pt y
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SITE 445 “O:ésm CORE_ 26 CORED INTERVAL: 236.5246.0m
SITE 445 HOLE
5 |5 |cHaracter ulz - L8 (ONL 7 CORED INWRVAL._ 2460366m
O |Fuw Z| 2| crarmic LZE=s ¥ |- | cHaracTER x
12 |=2|al8 = w hd 2 o, |2 Z| » Sl
LZ |=0|2|2 5| & | utHoloGY Ouil LITHOLOGIC DESCRIPTION xl |ew O| = | GRAPHI &
2 |on|2 2 w| E =20 1z 522 = = < 8,
= 2N=l%|2 w _,_;,1 wZ|no|z 5| & | uTHoloGY Ow LITHOLOGIC DESCRIPTION
s | Z | E= e £~ [o~ g z 2 wl = EECE|
- -
== - - 2|z|3 S
=
! — -
Mo e i_. i Dominant Lithology: Nannofoesil Chalk, pals brown ) P S
P e 1o wery pale brown, vlcanic glass 3% except in T+ . Nannal
p—— hy 10YR 473 sahy Inyers, passing to Nannotossll Marly Chalk, i s Dominant Lithalogy: fomsil Chalk and nierbedied
B |ap ] ——— il - dark browm [Sectian 11, Section 5, B0B2 cm and Section &, 05—ty A Claysy Nannafossil Chialk, pabe bravwn ta very pale
ra— 1 BO0-82 cm and CC ~ comman micro-orams ' 1 B w—— brown; grades upward i cycles to brown,
1.0 B Minor Lithology: Vitric Nannafassil Chalk (Section 1), T "I Minor Lithol
1 i light yaliowish brown, = 30% ash (gritry). Foraminifers- I,D—__.L;I_IAL ogy: Farsminifers-Hannofouil Chalk
Nannoloil Chalk at base of bed [Section 4. e —” Wnse bl pact of wraded bed:
e m 10YR 873
= o - . Sedimentary structures: Intense (o 7210 bioturbation; o - i iy g
e e absant in lower . Possie raded bad; ritty zones AP, m T r— 1ova e SIS ol Setu beok— o
s whth ash ot base of fining-upward sequenice, Motting:  r - a particles at bas = 1 mm — fining upward. Unit
11— D it may be > 20 cm thick, Solt sediment deformation —
FPlam| 2 R e | | = 10YA 62 SMEARS: e sumging. Mattling,
e — 110, 210, 2-60, 2125, 3-75, 3-132, 410, 4-60, 4.148, i
e 575, 650, CC (Nannofossl Chalk) , 2| s sMEARS:
. i Clay mincrahi  TR- B%  Nannafomih S — 14, 1-100, 1-137, 2130, 3-25, 3.50, 3.80, §-
: _ g z 380,575
= v 10YR 744 Voleanicgless O 3%  Sponge siculss  0- 1% P o e ™ [Nsanofonil Chalk)
e e == Foraminifers - B% T T m Clay minersls 0 §%  Nannofossily  89-09%
. B e Volcanicglass O 1% Sponge spicules  O-TR%
—— ._L.“. 170 [Mannofassil Marky Chalk] T ' Forminlfers 0 B%
I = 10YR 74 Sand 5% Clay minerah  40% aner [Clayey Mannafossil Chalk|
B (Al r
1 St 29% Voleanic giass 1% oy =] : r— — Y 445, CC 1 )
. = o Ciay 0% Mannotowile  48% et [ Sand  OTH% Cluy minarats 15%
AM 3| e . Distoms P o s s I o En Foraminifors 0. 1%
P Aogais e . T N Clay  D7.08% Munnolomits G081
r—— Sponge spicubes TR 3 1= .
S — 4= e ! 10YR 53 1:30, 350 [Foraminifera-Nannafossit Chalk)
= e — . 4:30 Foraminitars-Nsnnatosil Chatk) e un?;‘lm"’ DTiN;  Sencldeils L 0E0N
= e hymine. (% g ez waes i i Valeanic glass 0 1% Sponge spiculin TR 2%
5 e 5 Volcanicglass TR G'U“m"w i e i Foraminifers  1540%
gle B o Foraminifers  30% Rodiotarians TR e T
: & == = L ke e i AM B o o e i GRAIN $IZE:
2 P =5 T T Fponge 2 = t 1-120 (1.2, 34,5, 64.2)
- RPlAM 4 v TR ED £=§ : 1-100 [Vitrie Nannotossil Chalk) T — . H100.1, 302, 0621
i o Swd  30W Clay minerals 5% § P —— ! CARBON.CAR
5 T e ;o Volcanic gl 30% & a o et 2 s e
T ra— y  50% " : i
5 o —— Nennofowsity  80% el 3124 14.9,0.1, 401
g A o N GRAIN $1ZE: 3 3
(o —— 151102, 32.9, 668 ; JORG, SAMPLE
[ n 351 (0.0, 73.9, 26.1) -
. n B51 (0.0, 45.2, 54,
ol 10YR 772 : 2 Lt Pt H ovR 85
—hee b b
o CARBON-CARBONATE: W
8 |AM P T = 144 (32,01, 30)
s 344(95,0.1,79) il
e 64 {8.3,00,77) 5 ’
I s 1 I!
e e v
1L - 1 2 1 -
1 i 1
mar i e e & [am
2 v
I e e 7 YR 773
41 i i !
B {AM & e
i = e & -
“Jora. sampLe B
3 voID
7 3 VoID ]
B {AG| RA| cc B . 7 3
i
RPlam| & el .
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SITE 445 HOLE CORE 28  CORED INTERVAL: 255.5-265.0 m SITE 445 HOLE CORE 28  CORED INTERVAL: 265.0-274.5m
% FOSSIL = FOSSIL 1l
S |z CHARACTER | | " S 5 [ CHARACTER z A
o b [oe o = GRAPHIC o O, - ol =
) =] w oW = GRAPHIC
1z =22 £l B | hHotoer 3. LITHOLOGIC DESCRIPTION == =2 n)a 2 & z518.) LITHOLOGIC DESCRIPTION
w5 |08|3|2| g 8| 2 2958 LZ[=51%|8 5| £ | utHolo oy [EEfeEiCe
= _""xZQ “ ST ::ON,§“ w = s2%3
= |= |9|Z|2 = = |= |9o|2 2 =g
ro—r
N 10YR 53 T 10YR B
i . Dominant Lithology: . . ;
e ——— Al (1) Mannofossil Chalk, calors In cycies, grading AM g & -1 Runtiaeryi Liiolsiays Mt TNk i 1o
os—T T I upward from pale brown 1o vary pale brown. Cyeles = e oy 4 iy lh iz, Vlcinteghom, = 1rees;
. e — darker in lowse part, from dark beown grading up to — toculty passing o Clapey: Benecliml Oh il =000 1)
1 1 n 1 brown 1o pale Brown: locaily pasing o Clayey = 1 —1 .
b Y e e it ovnan Narnofossil Chalk (CCH. z = |! Minor Lithology: Forsminifars Ghalk.
- :‘ : - : {2) Nannofossil Mudstone (Sections & and 5], % 1 e h :sdx“w:;m:‘mum: Nnm:;b:rmm‘::'m:: Ik
e dark e [ ~ course bed of forsminiters-chal
L o pae row. darkans towwd bes, e —— L a1 basw of Section 1, 26.43 em, Mottled. Paralisl
ciny up 4
e 1 o - laminae {faint},
= e : o Minor Lithalogy: Forsminifers-Mannafossil Chalk £ e — | 10YF 673 ke
B - = s
i e 10VR 84 Hiowe bven 51 Do Santion 2, : S 275, 3.75, 4-75, CC Nannatomsil Chatk)
. ) ) Clay minerals < 10%  Nonnofossis  84.89%
- 2 S 2 Sedimentary sructures: Interse mottling, graded beds in o SR F .
Elg AG! et 1 10VR 63 eycles and subcycle 8., clay-oone ta saze in large ] 2 o Tacer e i :dmI?m DT8R Shongemiciis: TR
s g _m _|1 . eyele: smaller ones within] . Sharp base. Intense bic- E x Al oraminiters 0%
L o fi - n n
3 ﬁ o turbation, Pacallel laminas {taint} $ E - e = ;:Slﬂl;::wnwmlkl
= 1 n n L 1 SMEARAS: - o n 1 o Clay minaraly 20%
1 s 121, 2:75, 375 (Nannofossil Chalk) 3 '5 2w ek st o% Nannolowili  75%
2|3 S ——— i 10YR 673 Cuyminerals . 510%  Namolowils  82.68% Z | B | Cay 9% Radiolarians TR
= % o 107R Voleanicolams TR 1% Sporgn spicules TR- 7% 3 e i Sones gl TH
£ e Foreminiten  TR- 5% e e s GRAIN SIZE:
g O i Wi & - %
: AP am = of| A CC (Clnyey Namnofossd Chalk) 3 e [yl | voveea 362 (05,323, 6621
i Sand D% Clay minarals 0% e e G - *
g ] | " s Volanic gl 1% z e e e o i 2::::;::5;:0\1.‘“.
z —l_ m 10¥R 53, Clay  96% Foraminifers 2% T — o
- B e s wYRen Nannofossils 1% Bl |am r—— i
g p——— 3 I
e
3 = M 495,575 eoni tton i e |
- i iy minerals n i i
% o silt 5 % Volcanic glass % i =
; . i Cly  9197% Nanotossls  26-40% FP AN . e L
= 4 rmamy :ﬁ:“’- Spangs spieules " e —— wl. 10¥R 53
573, ; "
% AN = (] .| Tovnan 293 (Foraminifera-Nannofossil Chatk) s .. z : = !
- Q. & 1 .
5 =M redibinfuding ol e B ——— .
] e Foraminifors  20% unspecified  28%
= GRAIN SIZE:
] | 14114 0.1, 280, 71.8)
E " 1W0¥R 53
g i 107 47, CARBONATE BOMB:
- s| 7 =S 140 (89)
g B lam 512 {1151
= = ; CARBON.CARBONATE:
it 1120 (5.5, 0.1, 45)
n
CC| S et
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S5ITE 445 HOLE CORE 30 CORED INTERVAL: 274.5-284.0m SITE 445  HOLE CORE_ 31 CORED INTERVAL: 184.0-293.5m
FOSSIL o FOSSIL
5 - CHARACTER vl : - CHARACTER
O |Euw 3| 2| crarmic o § O |Sw 3| 2| crapHic s
— = ™ -— -— o
12 :g ; ‘5 = = | LitHoloGY &l Ouw LITHOLOGIC DESCRIPTION L2 ;5 n a E & | LtHoloGY O LITHOLOGIC DESCRIPTION
22 |om|<|Z|w wl| = =3(2% 22 |om|<|Z|w wl X 2%
7 |=M=|Z|a w Bl TF £ |= Z|a = T3
= |= |O0|Z|= - = |= |Oo|f|= = o
- w|Z | = | Z e =
% T
JOYR 414 Daeninant Lithology: Nannofossil Chalk and % % Daminant Lithalogy: Clayey Mannofossil Chalk and
intwrbmddad Clayey Nannofossil Chalk, brown o r P 1] 10YR &3 lessar amounts of Nannolossil-Foraminklera Chatk,
8|ap pale bsrown and wery pale brown darkening upward, o5pptii 1 Cal and Vitrie F
e ool 10VR 83 Traces of volcanic glass. i [T — — i Chalk, Brown to pale brown, 1o very pale brow, 1o
W P=a=== w| " Clayey Nannofossil Chalk i Sections 4 and 5, A N -t ], whits in downward sequence In each cycle with sharp
B w -1 IH 10Y¥R 53 hasat contact. Minor glass, clay 1o 15%
i S RIS Minar Lihology: Nannofossi-Foraminifars Chalk 10y i
] | ut bats of sach graded bod, A black and white Sandy- et . 10¥R 7/3 Minor Lithalogy: Clayey Nannotossil Chalk (Section 5)
I o S m Textured Layer 2-6 cmn thick, with biack lithic A = 10YR 8/2 locally passing 1o lighter colosed Nannofouil Chalk
= o W fragments (.5, at Section 4, 53 cm and 80% sand- i M {Sections 1 and 4) or darker colored Nanmofosil Mud-
B ro— ry b size with BO% foraminitars [inchuding benthics] ). ] stona, Silcisous Calearsous Mudstone (Sections 4 and 5]
o —— 1W0YR 773 o —— it w-bearing chatks Tower-besal
am ) Sr———— i i Intans ion, 1 parailal laminsted part of nach graded unit.
T T m— tH mttling, graded beds of foramiters calcarenite sharp e — 10YR 513
2 T w—— i scoured contact at base. Blaturbation most intenss 2 e . sructures bioturb intere, pacaliel
e & . benwath sharp contact, in darkest sedimants of cycls. AM| r— — " 10YR 8/3 leminae, graced beds — white tand a1 bate over sharp
_ﬁ == Parallel laminse. = TR - seoured eantact; very fals brown 1o brown unward
. —" 1 = =
B o e I 1 SMEARS: § 3 i SMEARS:
P s | i 175, 3110, -85 (Nannofossil Chatk) N ——— HH 112, 1121, £100, 8128 (Nannofomsil Chatk)
M- m Clay minarsls < 510%  Nannofossils B3-00% - J.L Clay minersly 510%  Mannofomibk LR
et Voleanicglas O-TR%  Radialarians 0-TR% n EER Voleanicglass ~ OTA%  Sponge splcules 0 1%
At | Faraminifers 0 1% Spange spiculer % § 3 Y Foraminifers F3
A T | g e = I [11}
% Lttt l” 4120, CC [Cleyey Nannofossil Chalk) s o —— i 1940, 2:70, 3-80, 6-08 (Clayey Nannotossil Chaik)
= | E 3 r— —— 10YR 54 Snd 0 1% Clay minral 10-16% 1 8 T=rEE . Sand 1. B% Clay minerals  10-20%
3|2 iy m T Voleaicglas TR g |2 [APPM e — B L st Bas Voleanicglass 0 8%
= ‘% R . Clay  92.98% Faraminifers o 1% = |3 g Clay  BO-DO% Foraminitars o %
o T — 1 MNannafosils BO-BEY ’ Mannofosslls 61-80%
E T & Radiclarisng o 1% E Asdiolarian [ 3.
§ || Sponge picules O 1% 3 Sponge spicules 0 3%
T w———
H e o 2.95, 454 (Nannofossil-Foraminifers Chalk] 5 128, 1140 (Mannafossil-Foraminifera Chalk)
E 8 |am S r— 12 Cloy minerals  TR- 5%  Carbonate ; 10YR 358 Clay minerals  TH- 2% Nannofosils 13-26%
2 = r 1OYR 54 Foraminifers  47.60% umspecified  20% Volcanicglass 0 2% Radiolariam o™
= Iz . i Nannofossils  1530%  Sponge spicules 1% 5 Foraminifers  5758%  Spongespicules O 1%
=1 =
g FEE 10YA 872 CARBON-CARBONATE: = 450, 5-28 (Siicaoun Calcarsous Mudstons)
it 1-130 (6.7, 0.1, 56} Sand Clay minerals  50-66%
m 10YR 573 3130(8,2,00, 76) Gk 16-20% Voleanic glass  510%
Clay  72.76% Nannofousils 8 o
Ih Radiotarians 5 8%
.. S y Spange spiculss & 0%
F——
8 =2 \ 52 (Catearsous Chalk)
b " twvrRes Clay minerals 8% Nonnofossls  26%
v M Volcanic gl 3% Distoms "™
FM| M RP ccl _I--.-‘l . Carbonate Radiolsrlsns =
umspecified  30% Spongn spiculss 3%
Foraminifers  23%
522 (Nannafonil Mudstone]
3 1 Sand  10% Clay minerals  37%
. " st 0% Volcanic glass 3%
5 Cay  BO% Foraminifers o
Mannotousil 15%
’m‘ Radiotarians Y
RPIAP s E - Sponge spicules 3%
-] Lo = 6112 {Vitric Foraminifara-Nannafossil Chalk)
. ul - Sand 4% Clay minorals 7%
] Sin 0% Volesnie glass  20%
o 1;! CARBON CARBANATE: ciay  36% Foraminiters 1%
7 T— ! 1-6616.9,0.0,57) Nannofosslls 3%
e i B 00,1, 0 Radiotarians £
FMAP |FP cC T 566 16.1,0.2, 49) Sponge spicules 1%
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SITE 446 HOLE CORE 32 CORED INTERVAL: 203.5-303.0 m SITE 445 HOLE CORE 33  CORED INTERVAL: 293.5-303.0m
FOSSIL FOSSIL
= >
o r | CHARACTER | sl 5 v | CHARACTER | | 5
8, “ 2|ty O o| = | or o
o et Q| & | SRAPHIC lozjz3i8 ITHOLOGIC DESCRIPTION g == P P & AEMAG 3 LITHOLOGIC DESCRIPTION
1z |m2|2|8 G| & | utHoloey|z=iEnSe u e g 5| 5 | utHotosY 2
?’E"&%S ul=z a=lT Eagngig w| = -Ea
= < = - - =
- |= |2|Z|2 5| wvi Sun - (= |9|F|& =t
10YR 6/3 e T
Dominant Lithalogy: Clayey Nannolomil Chalk snd — a4 1 1 1oYR 73 Dominant Lithology: Claysy Nanaofosil Chalk
Nannotassil Marty Chalk, locally ¥itric. Brown 1o Rlam I o dhark; browm, pale brown to 1ight gray: locally
pale Brown 1overy pale brown; + white, o541 —1 mplaced by Nannofousil Siliceous Mudttons
1 T ; E— T . 10¥A 473 [Section 4, possibdy middle of Section 2],
1 oYRea Mioor L Tuft, Radiolart 1| P W
z Nannotamsil Tuff with 3 muddy sand texture i A Minor Lithotogy: Vitric Foraminitira-Nannoforsi!
8 |g constituTing & parallsl lsminated graded bed in 1 1 =1 x Chalk with a sandy mud texture [silicoous remain —
= | £ |apler g 10VR 4/3 rich7] white; at base of fining up WCusnce, a at
rl Section 10YA 772 Section 3, 77 cm,
: pacallel 3
x s intense mottling and bioturbation, graded beds — . Secimantary sructires: graded becs, parallel laminae,
E slits or coarse wnd at base. Fining upsward cycle A scour, biotrubation [dark brown tones mastly bio-
5 rupeatod mary times. Lower part of cycle i turbatad).
wehite sandy-tilty bed on scaursd contact.
s ol " " SMEARS:
; o 2 10YR 34 SBATE: - L) 1466, 2.15, 560, CC [Nannctossil Chalk)
3 & 142, 163 (Nannofossil Marky Chalk) £ 10YR 43 Clay mineraly 510%  Radlolarians 1- %
H Sand  10% Clay minersls  3351% g Volesnic glass  TR: 1% Sponge spieuies 1 2%
§ ] st 12% Volcanie glass 6 6% il Nannofossils  B4-88%
- 3 G T s 324“ § 2:77 |Vitric Foraminifers-Nannofcesil Chalk|
Radialarians - rami o
T0vRAH Sponge spicules  2- 3% Sand  34% Clay minerals &%
B AP 3 8lam 10YR 43 Sily Alrs Volcanic glass  14%
184 [Nannobesil Chalk] = 2 0YR 72 Clay 26% Foraminifers 15%
x Clay minerak o Nannofossils bl = 2 MNannotosils 4%
B |CP|B CC| Volesnic glass 2% Fadiclsrlany kel E|E 3 Raiolariam ™
Forsminifers “ Sporge spscules 5% = g g:mm Fel
S nge spicules 3%
168 |Vitrie Clayey Nannofossil Chalk) 1W0YR A7
Sand  17% Clay minerals 125 5 4114 (Nannotossil Siliceaus Mudstone)
st 13% Volcanic glass 10% s | & Sand 15% Clay minerals 41%
Clay  7E% Nannofossits  B4% - B 10YR 872 st 10w Voleanicglass 2%
Fadiolsrian 5% H AM| Cay  75% Foraminiters 1%
Spange spicules 4% - Nanrctonll 1%
g Radiolarians 1o
189 (Radiolarian Mannofouil Tuttl s a Sponge spicules  15%
Sand  BO% Voleanic glass  50% Organic
St 6% Faraminifers I mateeial 10%
Clay  26% Hannolossls % = 10¥R 42 R T ey
;:I::::I:.llq ’2 g 189 (7.2, 0.0, 58] )
380 (B.4,01, 10|
191, 1-102, 1134 (Nannofoud Tull)
Sand  T0% Clwy mirveraly B
Sint 15% Voleanic glass  60-75%
Clay 5% Fossminifers 1% -
MNannofousily 10:17% 5 . T
Rediolorisrs  TR- 5% B S |
Spange spicules 0 1% e T i
CALCIUM-CARBONATE:  CC (Clayey Nannotossil Tutt) 3
27611.2,08.8) Sand  30% Clay minerali  15% -
St 40% Voleanie glass  55% -
Clay  30% Mannolowsils 6% -
Sporge ipkcules 2% .
3 wvow
& 2
7 -l
MlAMICP cC R w—T .
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ITE 445 HOLE CORE 34 CORED INTERVAL: 3N2563220m SITE 445 HOLE CORE 35 CORED INTERVAL: 322.0-331.5m
» FOSSIL e FOSSIL -
S |- | cHaracter | | " S |z [cHaracter | 8=,
O lw S| £ | erarHic 5 O law S| | orarHIC |b2z=s
e (| P 2| 8 Sl LITHOLOGIC DESCRIPTION b= = P P 2| & Bl LITHOLOGIC DESCRIPTION
| Z lng| |2 G| & | LITHOLOGY == A S =} 5| & | utHoLOGY =5
HEHAAREEE = S HHARREE =
= |= st = ] = =18 =
= |= |9l3|2 SR G HEE S
= - =
:':':‘: 'IT Daminant Lithalogy: e Al Dominant Lithology:
i 10YR 63 Seetians 1 and 2: Alternating pabe brawn to very  — e | te 712 Nanofossil Chalk pal brown,
AM| os " w73 pala brown Nannofoull Chatk and dark yollowlih 05 A . 10YR 63 mp:“...qu:rﬁﬂ:ﬂ,, colored
g e w—— brown to very pake brawn Siliceous Nannofomsil 3 AL i brown Siliceous Namnofossil Chalk (Seetion 2)
| —Hal (it Mudstone. PR 1 e W 10YRaR Nannofossil Mudstone (CC), ar S8 "
- A | 10YA 344 Sections 3 thru 6 and OG: pale brown to very pole . s e =N Mudstane {Section 1),
10 NETHE brown Nannotosil Chalk. o i 1A
S |“ Section 2, 70-72 cm, Section 4, 110-112 em — migroforams S — 10YREQ Minar Lithology:
1 R i or Lithology: 1 i T o 772 Chalk — S at lower —
= | WA ForaminiferaNanaofassil Chalk with muddy sand o s e man busal part of graded unit (Section 3) fby visual
i e e w73 teture, paraliel laminated, with lithic fragmants, ) observation),
I o e T 1 hustal T bower part of graded beds [Sections 2, 4), R i P e
e ——— . i —
——t = I — . 1 Sedimentary structures: parallel laminee, graded
M ] | | Sactimentary stroctures: graded bads with calcarenite £ T beds with very fing sand to coarss sand st basa,
2 B s e . o1 e (whitel. Bioturbation, scour, 8 mastive bed 2 1 r POy seour, tharp Contacts.
7] A T with na structures at Sactions 3, 82 cm, Parallel = AM e . 10¥R 673
b al [ 10YR 24 Lamination, i S —— w2 SMEARS:
B M E L 185, 285, 2148, 385, 4.35, 4-102 (Nannofossll Chalk)
r— ﬁ*:;s-n o - = h * Clay minecals 510%  Diatoms 0o
- ’ , CC. (Nannotonsil Voleani R- 2% R ! 1. &
m = i Clayminerals < 5% Distomu gind ; 2™ S s e s : Forsminttes 1. 0% anuml b
= p S — 10YR 34 " i z e Fplauler
= : il Volcanicglass 1+ 3% Raciolerions 1+ 3% 55 — Nannofosss  76-81%
e |3 [ Foraminifers 1. 3%  Sponge wicules 1. 2% 5 e -
. 3 r—
: .§ AM = : i = 1" s Naanofossils  77-84% H Ez e ;U:;m 2125 (Siliceous Nannofossil Chalk)
L =1 Clay minerals  <10% Diatoms Fa
s | 3 e i w7 1108 (Siliceous Nannofossil Mudstone) 3 E -} W e . \l'o'l:;nleym % Rodiolarians 9%
2 e \ S Sand  17% Clay minrals 47% ¥ AM B w— — Foaminifers 3% Spongesicules 7%
z i S 18% Volcanicglass 1% = Nannofossils  67%
3 o ! Cw 0% Foraminifers 1%
: === Nanofomils  19% E annctons Muditons)
. s 1 £E (Nannofossi
g ' e m—— 10YR 6/3 Diatoms TR % Sand  B% Clay minerals  50%
= |= ¥ Al e’ w13 Radiclarians  12% = o S s 1 Voleanic gisss 1%
b; ] Sponge spieules 9% R o - . Cay  82% Nannclossils  38%
M H " — —— Radiolarians %
3 I - material % - E Spange wacules 5%
" T S 4 I 10YR 673
g |5 4 s —— 2:75, 4107, 4128 [Foraminiars- Nannatosil Chalk] === |l 151 [Silicous-Calcarsous Mudstona)
g e s Cloy minersls O 4%  Distom 01 = Sad 6% Clay minerals  46%
—— : Voenicgiwe  1- B4 Radiolarie 5% o T i st 15w Volcanic glas 7%
LA LI - Forsminifers 1530%  Sponge splcules 1. 2% RP |AM|RP 1 - | - Clay 70% Forarmninifers %
= it Mannotowils  3667% Mannofositt  10%
i t 10vR 8/ CARBON-CARBONATE: e n
e ) Ao, : CARBON.CARBONATE:  Padiolarians  12%
- w3 ?'-‘::E:.T.g.g,:gl 188 (8.8, 0.0,73) Sponge spicules 1%
AM oy g d Ll 388 (8.0, 0.0, 75) Organic
1= - a material 5%
5| =
] I - I . i
n i A
e
e
. voID
3
7 ]
anJCP cc et %

Y43
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SITE 445 HOLE CORE 35 CORED INTERVAL: 331.5341.0m SITE 445 HOLE CORE 37 CORED INTERVAL: 341.0.350.5m
FOSSIL FOSSIL
e
§ b | CHARACTER z| » i ] r | CHARACTER | yEd
o o w =
et fuw| | Q| = | GRAPHIC o e e Q| = | GRAPHIC z5/Q
1z [53[2(8 5| E | umolocy zaleges LIHOIOIC DESCRIFTION 1z |-2l2(8 £| £ | imworooy 223 LITHOLOGIC DESCRIPTION
2 [onlZ12 |8 H i o= 23 2 |oN(2I2 |8 HIE a2z
= |= |8]3]2 =3 = |=[9]3|2 s
—T—
I ki e
AMl e — 1 | H 10YR 87 Dominant Lithology: Alternating Nannofossil 7 = I : n .= H Deminant Lithology: (very hard] Nannofouil Chalk
o T Chalk snd Clayey Nannofouil Chalk, pals brown I e e s — 4 and less amaunts of Clayey Nannafossil Chalk. Brown,
05 3 o very pale brown ta light pray, Clay 422%; cP [ I S S T — T 10YR4S dlark brown — pals to very paln beown, Clay materiab
' . 1OYR B3 walcanic glas 0-5%. &f 1 y s ; ' mae dominant in Sections 4 and 5. Silty claystons
o} = il intertsed, pink (Section 4,
" === E— E==—1'k
e O L i : 5, % 150 bl W Sadi ures: parallel lamirae, closly 5
et 10YR 8/3 pale brown, T2% clay. T — Graded beds. Horizontsl Leyering of burraws. Bioturbation.
1 I 12) Sdlicecun Nannalossil Mudstoos (Section 11, e it
g o e s reddish yellow, dark brown. T —— 10YREA Minor Lithology: Foraminifers-Nannafossil Chalk,
e it 13) Cakcaroou U:lk with misisdy sand to sandy mud r : rea v parallel laminss, with sandy-mud texturs ot lower part
i texturs ot hase of sequences. Lt of grated bed (Section 4},
s v
I o 10YR 673 S e e
b @ 772 v paraliel laminse, B oo e et - SMEARS:
= 2 P . graved bedy, 1ot - 2 S —— - b 175, 275, 371, 3-133, CC (N fossil Chaik)
=z Lo " Fay weaak stratification in the mare massive layers in AP S | Clay minerals 5 0% Rstilariens o 1%
2 — - = mid-cycle, B o reer Coe Fetaminifers 0- 3%  Diatoms OTR%
8 i 1 s, oy | Mannofossil  B187%  Sporgespicules 0. 2%
e —— t v e H
1 i 175, 2.75, 4-75 {Nannofossil Chalk) 1oL l 1-89, 481, 4.73, 575 {Clayey Mannofowil Chalk}
o Clay mineraly ~ <10%  Distoms TH 2% r o w— Sand E Clay minerals  15.25%
3| | F e — 1 Fominifes 1 3% Radiolwiem  OTR% E TV T ! — st 740m Fomaminifers  0- 2%
a I 10YR 43 Nannolowmsil 77-B3%  Spongespicules 1. 2% ot bk ! w72 Clay  BBOO% Naninalossils B5-TE%
£ - ﬂi wéa —— Disteny OTR%
213 e —— R 375, CC [Clayey Nannofossl Chalk) z e ot Radiclarians 0 1%
= | g 3 - ;me ;;: Clay minerals  16:22% e AM 3 B 1 Color change Sponge splcules O 2%
P i —— n i 2} Foraminifers % & ek
E % e s e Cay  7890% Nannofossls 64775 N e L 410, 4:38 [Faraminifers Nannafassil Chalk)
-] o "l Digtoms o 1% ——— Clay mineraly GA0%  Forsminifers 10%
£ i | Radiclarians 0 3% i ——— o| saviean Carbonats Nonnofossls  61.68%
2 A [Tt Spange spicules 1+ 1% M E % unspecified  10-16%  Diatoms o.TA%
2 o s e o e .
3| |ap = : = 157, 575 (Calearsous Mudstons] g g lam " . 485 (Silty Claystone)
C— Sand ™ Clay minerals  72-77% = LU N SN Sand F 3 Clay minerals  78%
E ] : I l. o I I wYRes st om Forminifers 0 1% E — s e Narnofowiti  T%
1 | S T w4 Clay  80% Nannofossily 5 a% - — . Clay  B¥%
£ |cp 4 i * Cinticriote s 4| = :
g e o " ':"W‘-'“'ﬂ 5 ?‘: 3 _'% CARBON-CARBONATE:
] i PR H 3 180 (7.3,0.0, 60)
e s — [ BT] Spange micules 2+ 4% 5 n (oL
y———
o e v — {! 0¥ 673 154 (Siliceous Nannotorsil Msdstone] E e e = | 1
——— Sand 4% Ciay minerals  85% v — |
T— o — |
ey — I |11 sit 18 Nanofossils  10% R e = UL sckinka
= I Oy B1% Distoms F3 B o e —
5 A I . Radialarians % AP 5 | i -
a Sponge wicules 4% i o |
2 i g e e
. A IH 10YR4/3 181 (Calcarscus Chalk) o= "
7 Clay minerali 4% Foreminifers  10% L1 "
al i CARBON.CARBONATE: Volamicglms 5% Nannofossiis  18% o == |
RAM AP| RP] cc I * | 1a38(44.01,38 Carbonate Radiakarians % -
ook ungpecified  37% -1
6
_3 VoID
=
Fular) rd ce] 45— s
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SITE 445 HOLE CORE 38  CORED INTERVAL: 360.5-360.0 m SITE 445 HOLE CORE 39 CORED INTERVAL:  360.0-3695m
o FOSSIL o - FOSSIL -
g |g femaracren | | ol S |- | cHaracTer | =,
fed < w =z| =
O law O| = | GRAPHIC lua|5%5 O law O| = | GRAPHIC |oa|Z=E
12 :5 g 8 'G £ | utHoLoGY ;‘_ O LITHOLOGIC DESCRIPTION . E :z g § = E LITHOLO GY ""25 LITHOLOGIC DESCRIPTION
F L E P uloE z323 $2[8R3(2 |5 8l 230
= Iz = e = ] ol =
- @ 2 z : = e = - 9 3 ; b e
J it
Daminant Lithology: Nannofoull Chalk (Section 3), =1 i ”
AM . very ale brown o vary light gy and_Clayey = S o i s s
MNannofosil Chalk [Sectiors 4, 5, and CC Ry T— : Chalk, Sections 1 and 2 dominated by Nannoloss!
- 10YR 4/4 = AM) B | ot 10YR 8/3 ;
1 : —— s ' s lj it Chalk, Sections 3 and 4 by Clayey Mannafossil
in Clnyey Nannofossil Chalk (Section 6); €1 g o m— =
b i tupeis o 8 L y = ; ——
part of graded beds. L 1 parllsl iaminss, wavy badt ovar gradad bed laminne,
- n 1 n AL —k 2 ! ing.
Sadimantary qmur_n: Binuurh_aim. paralial leminae, T T - o 1 = 1 % ?:::;m‘:m:;.mmmwww
raded beds with whitn calcarenite at base? Long sections =T Hi
i of massive structurshess misdsione betwsen turbidite g = L SMEARS:
10YR 713 wquencer. Slumped — contarted bedding, Wavy 3 i S T—E— ] 250, CC (Nannafossil Chalk)
053 laminations below. A e Wl "] rovren Cayminerals  510%  Nonnofosslls  B2.89%
! x SMEARS: 2 n L Forsminifers 1 2%  Spongesiculss D 2%
142, 1.76, 2.80, 380 (Nannofosil Chalk] s = ! 3100 (Clayey Nannofossil Chalk)
Clayminarsls < 10%  Diatoms TR 1% Sind 0% Clay minerals  20%
Foraminifers O 7%  Sponge spiules TR- 1% 5 g sk 0% Foraminifers 1%
Z HNannatosils 75-86% = 5 —T Clay  100% Nannofossily TE%
g 1-146, GC {Claysy Mannofomil Chalk) 'g ‘.i. F— Sponge micules 7%
~N i Sand D 1% Clay mirerals  12.16% L | L S CARBON-CARBONATE:
10YR 82 st 5 7% Nasinofossil  BOBZN o — 142 (10,1, 0.1, 84)
10173 Clay  93.95% Diatoms 0TR% T
3 . Sponge siculss O 2% é B |aM 3 I — 10YR 773
s 520 (Nammofossd Msbtons) 3 Fe | ||
kS Sand 0% Cloy minerals ~ 49% e
£ Silt 5% Nannotossits  37% o I —
§ Clay  05% Spange spicules 2% B ey Y —
2 m = 10YR 83
-3 e . 4:25 (Clayey Foraminifera-fsnnofossil Chatk) T3
a| |am Sand  15% Clay mineraly  15% o s v — 10YR 83
§ (VRIS e 25% Foraminifars  16% b | i w3
8 a il Clay  80% Mennofowsih  B1% A 4 r——
@ = Distoms " g o —
= B3 B solades’ 1% gk
5 rae s .
£ CARBON.CARBONATE:
5 177 (1.5, 0.0, 62) EMIAM) RP Ll
SITE 445 HOLE co 369.5-379.0m
E . FOSSIL 5
S L o 55 | GHARACTER | sl
— 10vR 63 Or |aw o| 2| orarHic [pE5=3
— w83 L b=t Y 9% Z| & o Bl LITHOLOGIC DESCRIPTION
5| /0= 1z lag|2|9 5| & | utHOLOG =
RP r——— W lom|2|Z|w w| = =508
—— || N L w =
e———— Al = |2z : bsa
o =
B === N 10YR 7/3 = : it
o r—
i —iﬁ Dominant Lithology: Nannofossil Chatk and Clayey
— i I MNannofosil Chalk, very pale brown to brown,
i k i i i : 0. Ak - L : L r " . 10YREA rechdizh yellaw streak; plus pinkish white,
= : N ====== M g
[ o w——— = | relam B S —r— Lithologies:
5 = == :., 3 Y o T T 1 Foraminifera-Nannofossil Chalk
: e e | 10YR 83 (Section 3} ut base of bed,
s e
B E g e e | Sadimentary sructuras: parallel bedding, extramely
3 T T s contorted and inclined bedding Section 2, 50 cm
J  vom B e | 10¥R 53 = slump structures,
- ] I e et | wem
3 e s SMEARS:
5 e =1 R ——c ‘ 8 rE 160, 2:30, 3:20, CC (Nanofoull Chalk)
2|3 |alam 2 7 e 10YR 6/8 Clay minorafs  <510%  Mannofossily B3-86%
= B ~ Foraminilers O 5%  Spongespicules 1+ 2%
g —— ¥ —
E g e H 310 {Foraminifera-Nannofosll Chalk]
N = Clay minerals < 8% Distoens TR
} 0 Foraminifers  10% Spange spicules TR
l1--'-I 1 Karnofosily I
g e T e . CARBON-CARBONATE:
o n 263(9.6,0,1,89)
e s e
i ] |! L 379 (9.7,0.0,81)
a F TR
1]«
"I'i‘ 10YR 71
FMiam| 8 cc — .
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SITE 445 HOLE CORE_ 41 CORED INTERVAL 379.0-3885 m SITE 445 HOLE CORE 42 CORED INTERVAL: 388.5-398.0 m
¥ FOSSIL = FOSsIL
g : CHARACTER 5 i E : CHARACTER -
Or law G| & | GRAPHIC - o| 2| o
2 1522(g £ '8 | iticiooy LITHOLOGIC DESCRIPTION s lEwl, s 2| & ARHIL LITHOLOGIC DESCRIPTION
w5 (3022 gl g 1z [531218 E| £ | uthotoey
i A F - i’S"é%;‘ HES
= = |R|Z| = |= |o|2|a
RP[aM| . ]
AP A Dominant Lithology: Nannafossil Chalk; light gray &Y 71 Dominant Lithology: nesrly axcluslvely Nannofossil
o pake browen, o5 Chalk; light gray, very pale brown to pals brown,
5 partly pinkish gray (5YR 7/2),
] 5YR7/2 Minor Lithology: interbedded darker colored layers 1
w of Clayey Chalk snd axTentivE , grattd
10YR 873 light geay to dark gray, becs with bassl parsllel taminated luyer.
10YR 772
) ’ e b Minor Lithology: Clayey Nannclossil Chalk at top
parallal laminse at the lower interval of each graded of core.
unit, Slump structure st Section 8, B0 to B2 em, eut
by the bass of graded bed. SMEARS:
Ap| Al sY i1
AP AP| 175, 2.07, 345, 4.100, 575, 6-30, CC (Nannafossil
_ SMEARS: Chalk]
2 1120, 2140, 3120, 440, 640 (Nannotossdl Chalk]) Clay mineeals  TRID%  Nannofosils  BIOT%
§ 2 Clay mineesls  TRA0%  Mannofossii 85-91% 2 Veleanic glass 0- 1% Spongo spicules - 3%
& Foraminifers  TR: 6%  Spooge sicules TH- 2% Y7 Foraminifers 0 2%
1480, 5-55 [Clayey Nannatfosil Chalk) z EYR B2 110 [Clayey Nannofossil Chalk)
Sand 5% Clay minerals 26% @ Sand = Clay minerals  20%
¥ St % Volcanicglan 1+ 2% H S % Voleanic glass 2%
5 sy 90% Forsminifers 0~ 6% 2 Cioy  0O% Foraminifes 2%
s Nannofossits  55-61% @ AP| Nannofownih 1%
B | pedam . Asdiclaram. O z: 10YR 73 Sponge spicules 1%
a Sponge spicules 1 63
3 3 S S ! SYREA " CARBON-CARBONATE:
E e oo e e | 08/ 450 (Nannotosil Mudstona) 4 123(105,00,87
® e = Sed 5% Clay minersts 0% L0,
; e o (M 330 (10.1, 0.0, 84)
5| s e i s B% Volcanic glass 3% 538 (5.1, 0.0, 421
2|z r—— i Cwy  00% Nannofossits  47% & 1,08, 42
E g [ P v e — Hi Quartz, Feldspar 5% &
T
3|a = i Finarals. 5% e APlam
& £ |relam :EE 1 CARBON-CARBONATE: . 10YA 6/3
g & r — g — 1.44 (9.4, 0.0,78) 2l z w062
23 i s 344 (B8, 08, 73) g
5| s e i 5.44(00,00,74) 2 4 sain
r4l e T Z
§ ; P e T e i §
= ";’ :4 A L . L x i l =5
|3 I - L . L - i 1
g 3 2 o i
E rP|aP e ':l o 35 [Plae
o — w0 - vy
—% 1 % I i
5 —— e S
I R T 5 1
—4 i i ry n I A
-1 - A p n h —1 1 - i
| |}
s e ——— 1 voo
T i ;
1 I — )
 amcs e 3 T
- — - Y 11
3 B |AM e
Y71
am| e 7 i S —— i
L] = & 3
—: o voip
voID ]
7 = 7 ]
= 8 [am{ 8 e[
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SITE 445 HOLE CORE 43 CORED INTERVAL:
396.0-407.5 m SITE 445 HOLE CORE 44 CORED INTERVAL: 407.5417.0m

FOSSIL
] g | cnaractr ﬂ i FOSSIL =
2 f=wf 1, 8| 2| crapuic ‘;;{i 5. |4 CHARACTER 1o | o, v
1z [=2|2|8 = et LITHOLOGIC DESCRIPTION o e O = | GRAPHI i
Lz la5|2 5| & | utHoLOGY [Zaun O = & o| = c s
2 on|2|Z|w S S5[EYas) 1z |22 =| E | utHotoey s LITHOLOGIC DESCRIPTION
= ) k3 w G rert
= |l=|Z|a w e e w
G HEE 2 £2[oNlzi2 sl | |¥] F e
w = vmin Sunl - @ |0 3 s s pd =
i HEAL = e
T I — L
g o T v H g — —
S AT Dominant Lithology: Nannofossil Chalk, light greenish o o
LY e e 1 way BGY 7/1) to light gray [5Y 7/1), meociated with T Bominant Lithology: Nannotosil Chalk, very pale
_L_‘__I{:_'—" ST paln brown (10YR 4/3) at lower interval of Saction 4, [ —— - brorwn 1o light brownish gray, with < 5-10% clay
1 e HHR T 10YR 773 and 01% volcanic glass.
Z [RPAM e —— Minor Lithologies: Clayey Nannotossil Chalk, black 1 e w82
E o e g m colored interbeds in Nannofousil Chalk squance i ———F Minar Lithology: Foraminifers-Nannofossil Chalk,
2 == | {Soctions 1 and 21 with 26% or marel7] clay minerals. E4 5 s B = [ I whitih pink, with 10-20% foraminifers, 3t the
= o — Foraminifers-Nannafousil Chalk, occurs at basal g AM e 71 basal part of graded ssquance {Section 1, 105110 cm)
@ e — [ cosrsar intérvals of recognized graded sequances, with B s T 1 and Core-Cateher.
; S —— i 10-15% faraminifers. g S o e 1
3 I 1 — - A M raded beds ]
e |2 _'  — e T Seddimantary structures: graded beds, parailsl laminas, el % laminge st the basal part of graded sequence. Bio:
E k = s —— :I: e entensive bioturbation. @ ] |\ rbstion st Section 1, 110 cm and Sectian 3, 60 om,
g r—— g o o S e
= 2| g 1] SMEARS: § ] 4 P SMEARS:
g 8 lap [ f 290, 3130, £:120, CC (Nsnnafossil Chalk) = |a =1 oo 1on 10YR 612 1:50, 2100, 375, 475 (Nannofosil Chalk)
== Al Clay minerals  <510%  Mannofossils  83-80% 5 B e o A S Cly minerals — <510%  Nannofossih  79.88%
J |9 S Volcanicglas O 1% Padvolwriars 0 2% = e — = Voleanicglass 0 1% . -
5|8 = e — [T A F3 T 1 Sponge wicules 1. T%
3 B R e ﬂ Foaminifers 0 1% Sponge speiules TR- 1% s [ ™1™ R e ! Foraminfers 0 3%
T s B J e mc T8 ¥
§ 5 = = |} 175 (Clayey Nannofousil Chalk) 2 e et ML 11105, CC (ForaminifarsNannofossl Chalk)
23 o —— Sad 0% Clay miinerals  25% A Fa—— | Clay minerals  <5-10%  Mannofosslls  €3-70%
o g e —— Y 1} S 5% Volcanicglass. 1% £y e s s arAez Foraminifors  10:20%  Sponge spicules 1. 4%
e — Csy 0% Nannofossits S 8 S i
i aninol % { HETNY A 3
ERE 1 W e e A sY 1 Aadiolarians 1% § — t CAREON CARBONATE:
8 lam g e —— Soange wicules 3% ' 3 e w— . 14121 (10.6, 0.0, 88)
] araminifer Chalk : romas —
1 == }-‘:_ :!:mio;:l.: ‘: Narnatosily ﬂ: g i R
n I E ool Sponge spicules 1! 1 — 1
-':-. A Foraminifers 0% Quartz, Feldspar 5% e v w—"
- S AL . s e o S
G N o o e th 4:20 (Foraminifers Nannofousll Chalk) g e
R s —) " Clay minoraly  <10% Mannofosills  BZ% P R e e
J BFBV= | Voleanic glass 1% Radiolarioms. 5% R YA B2
I N N 1 F III Forominifers  >10% Sponge spicules 3% 4 =1 - - 1 . 1
B AP iy E—r— B P e —T—— '
e WL CARBON-CARBONATE: = o
o —— HE 1oYR 42 185 (0.4, 0.0, 7B} S —
Flam| B ol P i 385 (7.2, 0.0, 58 in T —
B e e e
[emlam B oo ;
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SITE 445 “0:;““ CORE_45  CORED INTERVAL: _ 417.0426.5m P
HOLE CORE 46 CORED 2 5436,
* INTERVAL:
3 |z CHARACTER | L . 2 TOSEIT L 426.5436.0 m
w >
exlzul T, 3| 2| oraemic 2553 S Iz CHARACTER ||
1Z(=3(2|8 | & | urHoLogyZEfEmCul LITHOLOGIC DESCRIPTION ek e | S| = | eraprHIC
i ]
s |on(g|Z g wl = 312508 1z |aZ12lo =| E | uTHOLOGY LITHOLOGIC DESCRIPTION
b~ = w O w
== |23 = i=°"§§g @l =
s |= |o|2|=
et [ e
r—
o i A n;mi:‘mumum:umm_nauhmmmu‘. e T
o TR M 1 i gray (7.6YR 8/2), locally pinkish white ! ST ) Dominant Lithelogy: malnly white 1o light
———a—1 (7.5 YR 872, 5YR 6/2), with <5-10% clay and — Mannofossil Chalk, with <5 lﬂdn‘::og‘;'
f T T Wl . YR 71 0-2% volcamic gless. - - volcan
U S—— L ry canic glas.
e 3 e 10YR 873
Y e s [ 11 BYR 82 Minar Lithology: Farsminifera-Mannatossi| Chalk, 3 F e T wir Minar Lithologits: Vitrie Nanaofoud
~a 1 ] : Marly Chalk,
= M e e W ;::mehrnumln Saction 3, 65-70 am and RPIAM 10 - at the uppermost interval of yraded beds (Sections
— : on 5, S Ty B 1 and 2) Nannofossit Tutt (Saction 4,
A T n L g
: - T B Is:-.s_mm;y structures: groded beds and paraliel + 'R Sedimantary structures: graded becs and parallel
e — ;_' e aminge, Bioturbation mild to general. %l r laminge, Bicturbation generally mild,
iy L I -
e v = s SMEARS: e
5 175, 2-120, 4130, 5:30, CC {Nannafossil Chalk) [ e e——r— o
2 ek H Clay minerals  <510%  Nannofos B = 10YR 82 iipdindadeisomcdipny
] O I W Vilaric e pririgilsss sils 70-B0% 2 o T Clay minerals  <510%  Nannafosil BI8E%
g i v e e o nge spicules 1. 3% e Vlesnie o i . 2
g |3 o ! Foraminifers 0 5% RPJAM o D . aa
Al L 0 B I - -4 L 2 & 625 (O naloss)
g 8 1AM A T 365 (Foraminifers Nammofossil Chalk) ] e e Yoo Smd‘ -mn- 'W;L\. minkealy  15%
% * = : i - {:wlﬂ_ln_elran <% Munnafossils A% 1= Silt 15% Volcanic glams <10%
E K = 1 L : o 1 B T i wicuks 5% i . 1 r A n Clay 5% Nannolossity 6T%
2 2 v CARBON CARBONATE; B Spange spicules 2%
5 ro———— o 0,81) ro— 27 {Vitric Mannofotsit Marly Chalk)
B 3 e = v — 15YR 712 0,921 n i Sand  B% u
- T T = - ul 339(10.7,0.0, 89) J—Ll J_' 10YR 872, . ay mineraly 15%
i r—— - =z 3 g — H YR T o i Opoque
i ) 1 1 e e Clay  95% minaraly 10%
a FMAM S T—— ! AP JAM S 1 H Voleanio glass  15%
& e 7Y E n B - Nannofossils  46%
S| 8 .:.' i £ Tl Spange spicules. 1%
ST —
E — i g § g T — 426 (Nannafassi| Tuff)
i R TR 1 Iy 1 Sand  BO% . i ¢
T 2|4 > H o minerals:. <10
o|= -1 U™ S 20 Voleanic glass 5%
B | 2EVR 2 i g :#‘_‘ of | cay  30% Nannofossits  30%
2 B . B | Y 10YR 81 Sponge spiculer 7%
- | - 2 ] w2 CARBON-CARBONATE:
3 ool am : g RP{AM i = s e e (R 1 288 (10,9, 0.0, 90)
o '.. i 1 : n
10YR 873 — -
. o ST o
M 5 N e e tll
n n
] [ e 1
B e e s 10YR 82
CM lcc - ] . 5 i S S 1 1o 10¥R 772
AP|AM —== i}
T n i
- I Iy I
g i e e a1
e ——— N L
T
.I = i é‘
e 1 YR 872
11 1 I
=
B 3 e I !
I 1 i 1} t
i e e e s 10YR 872
ot th]
i
T iy ]
o
n n
I o o e
FM|AM| RP cc o —
I
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SITE 445 HOLE CORE_ 47 CORED INTERVAL: 43604455 m SITE 445 HOLE CORE 48 CORED INTERVAL: 445,5-455,0 m
FOSSIL = FOSSIL
% |- [ cHaracTer % |- [ cHaracTER z
o (2w 8| 2| crapuic 5 9.2 3l g or =22
%2 152l0|g 2l B | umiomn 3. LITHOLOGIC DESCRIPTION o lxlals 2| & u'mg:lcc\' 31238, LITHOLOGIC DESCRIPTION
w5 |591%|2 ., 2 2 BEER w3 |50/ 2 gl % 2955
£7oNI212 8 a 3 ="M 5138 4= B
R EEE SEREy = |= (9|22 =
;o e
10YR 872 Dominant Lithology: Nannafossil Chalk, with o x i A 1 é Dominant Ltihology: Nannofossil Chalk, whits
il white (10YR 8/2), no structures except for bio- T T DS 1 taintly laminated.
05 turbatian, L. e o e Wi T
3 || 10YR 47 :::w M;::i::l:."l;]mln'bmm \ e i B ovRaR Minor Lithologies: Interbeded Namnofassil Marky
M nofod . a S T T 1 Chalk, laver (Section 3), Foraminifera-Nannofosil
Y] o p—t—tL Chalk (Section 2) and Nannofossil-Forsminifara
] " Minor Lithologies: Foraminitera-Nannofossil B i e —— i Chalk [Section 5},
Chalk [Section 1) and Nannofossl Mutstore P
| [Section B). B T - ] Sedimantary structures: gradod beds; faint lamination;
Sedimentary structures: generally manive, with e A
i 3 extensive bioturbation. Ty SMEARS:
I i A )
AP lam : i S —— 1-75, 2:70, 3-100, 4-10, CC (Nannafossil Chalk)
" 10¥A B2 mm i _—— e Clay mineralt TR 7% Mannafomils  B3-94%
3 3 notousil S T i skl "
2 " Clay minerals <5 8% Radiclarlans 0 5% 2 o ———— : ::::‘,::.I:' ?;\: romee . ThiEE
Faraminifers 2- B%  Spongespicules 1+ 7% B lam TR
; . .
) KR 20 f=== S B e O o
1 mineraly anna fos:
_ 160 {Foraminifera-Nannofousil Chalk) i |
= Clay minerals  <5% Nannofomils  B1% [ — ::r::!;g:‘ Ig Spongs micules 1%
= Voleanicglass. % Sponge wpicules 1% oy
Foraminifers  15% 11 Nannatossil Mudst
362 ossil )
g & la ] ] A, 1W0YR B2 Sond  B% o Clay minerals  50%
a 556 (Clayay Nmnnofossil Chalk) 3 P ——— st 10w Opaque
5 3 . Sand ™ Clay minerals  15% - 3 v— = Clay  BE% minerais %
% ii £ % Volcanic glass 2% 3 & lam F—— ﬁ Voclmicglss 1%
c § Clsy  B6% Foraminifers o] 3 e T * Foraminifers ™
a Nasnofouils  71% ol B e A Nannofossils ~ 27%
= Radiclarians TR g S Radiolarians 1]
=] r——
N ]
3 Spange spiculss & § a:.:.: Sponge spicules 4%
%- 3 ::;m-:-;:wnmmlm L g T — w 573 {Nannofossil-Foraminifers Chalk)
c 10V R 812 Y My 2 U —— Clay mineraly Ngnaotomsils  25%
S lam . 2
st 30% Opacue 2| £ S —— 1 10YR 81 by »
g R it Sk | £ - 1 1" craminifers 1% Sponge spicules 7%
S| &P q Volcanic glass 5% % 4 e CARBON.CARBONATE:
MK Foraminlferss 5% < (8 |am i 11114 {105, 0,0, 871
= Manrafossils  17% O —r— .
s Distoems " S T
' Radialsrian el Y i e
g . Sponge wpiculm 1% s
m i
P
= CARBON-CARBONATE: o s e Y71
RPlAM 1 244 (10.7,0.0,88) i e
] S o |
5 il 5 i .
9 I 8 fam i 0
P —— !
A o e 10YR 871
n ——
" ]
i iH == |4 10vA &N
el am e e e
r e S — S
& n . i —" & ]
3 —= ]
== 7
_:' VOID - voIio
7 3 T 3
Fam|Fe lcc = . 8 |am| RP) cc o .
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SITE 445 HOLE CORE 49 CORED 5 455.0-464.5 m SITE 445 HOLE CORE 50 CORED INTERVAL: 464.5-474.0 m
FOSSIL FOSSIL
S |- |_cHaracTER 5 |= |cHARACTER
o2 8l 2| crar O |au 8| 2| orarnic B
e =2 2| & APHIC LITHOLOGIC DESCRIPTION b 1 P P 2| & S LITHOLOGIC DESCRIPTION
LZ wol= g Ol w LITHOLOGY ‘Lg wg 5 3 ol = LITHOLOGY 2]
R EL FIERH o = £ [onl212]8 wl = 23
L EAE il A 59
————— :
g Dominant Lithology: white (10YH B/1) Nenacfossil 5 Dominsat Lithology: Nannafosil Chalk, w' ite
s e Chalk with 0-1% volcanic glass. = t (10YR B/1],
[ o S msnarvas s 10YR B 5 MA 053 1ovRan
1 e i o7/ Minor Lithology: Nannatossl-Foraminifera Chalk, at F] 1 s Minor Lithology: dark gray (N4) Ne ol
A — - busal part of same yraded beds, ] . N4 Mudstone interbed at the interval © Loan 1,
1 + 1045 BO81 cm (the basal part of thir® raded unit
e L Sedimentary structures: graded beds, paraliel from top of core),
e taminations and bioturbationt. A graded wnit; 15 cm E ; -
P I S t0 150 cm thick {largely 40 to 50 cm thick}, consisting = T 10YR 81 SecHimantary structures: graded bods with lower
e s of the lowest parallel-laminated and/for micro-crow- 2 T parallel- or micro-eross-laminatod layer, slightly or
D T e YR lamiénated silty 1o tandy tayer, the littis blaturbated g é g little bicturbated middie layer, and intensely bio-
e — n:::ﬂnlm;ol-;;n:ﬁluur. and the intensely bioturbsted £ = i + - 10YR 8 turbated upper layer,
e e s colora C
i i A L i .
k " SMEARS:
2 R T Wt SMEARS: 2| i 155, 1467, 249, CC (Nannotossil Chak)
CMANM B e S 10¥R 8N 148, 1.6, 2-28, 2.75, 2-120, 3-30, 4-12, 5-30, 5-125 . Claymirersls  TR- 9%  Radiolorians 0%
= o s T hemmctouil Chalk} I Volesnicglass O 1% Sponge spicules O 7%
e — 1 Clay minerss  TR- 5%  Disworm »n TR W Lonnd 0YR 711 Foraminilers 0 4%  Distoms o 2%
8 e e T Volcanic glass  0- 1% Radiolasians 0 B% B W& Nidasiadls  ERUOR
g i R O W Foraminiers 0- 5%  Spongespicules 1 3% bt L 4
z e T e Nannofossls  75.80% RMAM] RP s 187 (Nannofossil Mudstonel
4 I— I Sand  25% Quartz, Fridipar 18%
== r— 1 1-106, 3-890 (Nannofousil-Foraminifers Chalk | Silt 505 Clay minerals  33%
=z bt 10¥A AN Clay minerals TR 3% Nannofossils 18-51% Clyy  25% Opague
B o Volcanicglas O 1% Aadiolarians 1 minersls %
§ lealaml 1 Forsminifers  3040%  Sponge spiculss 1% CARBON.CARDDNATE:  Voicanic glsss n;:
1.38 (10,1, 0.0, 84} Nannofassils
2 === CARBON-CARBONATE: e B2
9 n : L : n : i 1-110 {10.7, 0.0, 88) Eonrot witules
i 5 2 v e v YR SITE 445 HOLE CORE 51 CORED INTERVAL:  474.04835m
S o s
2 o e FOSSIL
.
£\ = ] v [ cHARAcTER | BlEd,
s |3 o 10¥A 71 O |aw o| | crapHIC [25=l5
B E— 2] Ys|kz 2|8 ol & mmmé\, 212215, LITHOLOGIC DESCRIFTION
" i i
= S A = E ;=OS¢§§ ul = EEER
: a0 e = |= =
3| == [ = |= [8|3]2 a
o o w— | 10¥A AN =
1 i
ST Wk T 1 3 TOYR 771 Dominant Lithology: Msnnofossil Chalk, white
e i (10 871), with 0-1% voleanic glass: with raquently
L I 10YR 81 Interbedded thin layers of Sandy Muditone, gray
o —— . 1 (10YR 5411,
A A A
e 10¥A 811 = Minor Lithalogy: light gray (5Y 7/2) Nannefossil-
I e S A 7AY b Foraminifera Chalk (very cosre sard to very fine
AM 5 e g 10YR 81 sand taxtura] at Section 1, 7008 cm, occutring as
T R n baxa! facins of & gracied bed, This bed overiies 8
B S - 10 = | 8 lam —1 dump fold tock a1 Section 1, B8 om and Section 4,
B = ﬁ 50 £rn with tharp contact.
i T T | & —
et s — Sedimentary structures: graded bed; Section 1, 70-98
] g E erm, with parallel lamination and micro-cenvolition
- 2 = 10 81 Slump fold; Section 1, 98 o 1o Sectian &, 50 cm,
] 3 | probiably represanting a part of targe scals dumping
— E g = Bbed, with minar folding and dump ball of gray
& - k n sandy mudyons.
{ vei g8 B
- = |3 H SMEARS:
] E|E Rp|am . 145, 1-135, 2-120, 3.80, 4.27, CC (Nannofossil
= s ] Chaik)
-1 — Clay mirerals  TR- 6%  Nennofousils B2ET%
= Volcsnicgliss TR 1% Rathiclarans 0 1%
T = g 3 10¥R B Foraminifers 0- 3% Sponge sicules TR: 2%
I 1 r -
BrAMRE 2 =S 173, 1497 (Naancfouil-Faraminifera Chalk]
- Clay minesals OTR%  Foraminifers Y
Quartz, Faldipar 5% Nannofossils  20-30%
Volcanic glam 0- 1%  Rodiclerisns o %
Carbonate Sponge wicules 2 6%
urmspecified  19.36%
4 10¥R B/ 1130 {Vitric Nannotossl Marty Chalk]
Send  30% Quartz, Feidspar 26%
st s0% Clay minersls TR
Cry  20% Volcanic ghass  15%
FM AP CP CC| Faraminiters 5%
CARBON-CARBONATE: Mannofosmils  37%
133 (9.6,00, 79) Radiolarlans ™
Spange wiculey 1%




SITE 445 HOLE CORE 52  CORED INTERVAL: 483.5493.0 m
= r(:s:él;“ o ISILME Ho:olssu CORE 53 CORED INTERVAL: 493.0502.6 m
U = [_CHA -
= k3 =
o 2wl T, S 2| orarmic LS i S |z CHARACTER |_| g5,
1z 2228 E| E | utHolooy Exfe S LITHOLOGIC DESCRIPTION aC|eul |, 8| E | oraPHIC |35xs |
z:l on 2 z & = £ g; J.z I EIE 5| 5 | utholoey Cakim LITHOLOGIC DESCRIPTION
= .°5§ 2o L ETF ul = S3%%
| Z e = s |= |o|% s. e
+ T T, —— | Z e i
AP {AM V0] i ) —
== (W Dominant Lithology: pinkish white (7.5YR 8/2) to Al o e S 11
os i i pinkish gray (7.6YR 7/2) Nannofossl Chalk, S W it Daeninant Lithology: Nannafossil Chalk, pink sh
- o 75YR B2 05 ra— oV gy (10YR B/2) to light gray (8Y 7/2).
1 i S —— w072 Minor Lithology: Pinkish white Siliceous Nannofossil RP e =
R s Chalk {coarse grainad, with biack lithic frsgments) 1 5 Minos Lithalogiss: Calcarsous Chalk st Section 4
10 = . layee at fower part of & graded bed {Section 2, 40-80 = oradually passing upwards 1o Nasnnofoull Chalk;
e cr), mociated with basal Calcarsous Chak {visual LE 10YR 772 including many lithic angular pebliles and granubes.
R 0 1 clsrvation), Dintomacsous Nannotousi| Chalk (Section 5], paralisl
—— — it - Laminated, showing interbedded light gray [dominant)
lam o e i — Sedimentary struetures: graded beds with paraliel = white {minor) snd grayish green (minor) color
b T T E[ iraat 2 y i Son Intense g attanuation (thin),
e [ and axtensive Ihl‘ﬁtw antire core, ﬂlﬂlﬂﬂ structure z
= with shump ball and contorted bedding, at sround BMEARS:
2 P Saction 2, 70 cm and Section 3, 70-80 om. AP 1.75, 2-75, 3-75, 8-113, 5-85 (Mannofosil Chalk)
2 75YR 82 P —— Clay minerals <5%  Mannofossls  8583%
A . . Volewnicglass O 2% Radiolarlans 0 6%
i 1100, 2.100, 381, 450 (Nannofossil Chalk) Foreminfiers O 5%  Sponge spicules 0 2%
i Clay minerals  TR- 6%  Rediolwions TR
Foraminifers 0 2%  Spongempicules O 2% 435 (Calcareous Chalk)
i HNannofossils B5-04% Clay minarals  <5% Faraminifery 15%
B |aMm| e = Volcanic ghess Fo 3 HNannofossits %
__] HH 240 [Sitlceous Nannofosll Chalk) I E—— Carhanate
z i Quartz, Foldspar 9% Maonofossl  57% I e o sy 1R ime. A%
* —~ T5YRTI2 Clay minersls <10% Distoms LY
5 5 w82 Volanicglos 7% Rediclarians 3% _ [eiap 595 (Distomacsous Nannatonil Chlk)
§ . Faraménifars an Spongs splcules % z 1 . Clay minersls  <5% Diatoms 0%
= ¥ 4% ™
m CC (Calesrsous Chalk) .% MNannatossils 7% Sponge spicules  B%
& Quartz, Fridspar 15% Foraminifers  20% = CAR
< " Clay <5% Nannatossiin 105 g (] BON-CARBONATE:
] A W Volesieglsss 8% Distoms I £ ) 130187, 05.01
-3 b i S
S % w TovR g o faots s ] = sYin
=2 . 2|2 = .
g z GARBON CARBONATE: g cPlAP =]
| 8 4 122 18.1,0.0,75) ; § [}
o TEYR 812
] w2
] voIio N
i 'S i
e T R
o —— g 1EYR 712
o —
- 8 N7
s 3 .
i 5
1 vom
& ]
3
]
7 4
P lam|ap cc e
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56  CORED INTERVAL: 51205215 m
SITE 445 HOLE CORE 54 CORED INTERVAL: _ 50255120m site 5 MOLE T
FOsSIL = * CHARACTER =
G |- | CHARACTER | el 3, [2 8| 2| orarmic g
w Z - -
o L S| £ | erapPHIC lodizxs LITHOLOGIC DESCRIPTION 2152w 8 £ B | urHoLooy E2la2l8u LITHOLOGIC DESCRIPTION
~2Z|a =| B | uTHOLOGY [Za]v= 0= wg ol & Folg
l‘"zmaig gl % 93 £3|on|2|2 |8 wl = Z32
S lom|a w - ==y - 3 - it = o1
F4 = E 5
2lETBlEE | T == = [= (833 G
- o —X
- I I )
rn i : I I : L : L - 1 :'t Dominent Lithology: intensely and oxtensely
L= | ¥n Daminant Lithology: ”"wg:;'s.%? e m bioturbatad Nannofossll Chalk; pinkish white
R dominant color of pinkish whita (7. 1 0.5 Lo [7.5YR 8/2) wo pinkih gray (7.5YR 7/2}; generaliy
B AP o ] ! pinkish gray (7.6YR 7/2) and white {6¥ 8/2] to “4 S e e N ’ ::::% tich in silicaout remains.
1 1 |nl - light gray (5Y 7720, RP 1 o e e’ N (1 /
e W 1oRan i Lt - a PN o v e M 1 Wesae Lilago: VIt Nerwstom lotk
. 1 ek i v : I 1 + B ) Section B and Nannofoss| at Section 6.
e = e — it bage of paraliel-{aminatad and mictocromaminatid e e e ¥ W Mannofossil tulf ooeurs as dark gray (10YR 5/1)
i o —— I Nunrsofomll Chalk squence [Section 3, 103-118 cm). M W . thin, several layers of 110 cm thickness with
e i No delinite graded : i definite bottom boundary throughout the section.
= mentary structures; No defini hads;
v ! o
J-". =t i) - : ol thcind, gt = T e W Sedirmentary struglures except los some parts, It is
e — " Inrvibratiarss: bt batin focally intands, g (Txven T e - oo VR wary difficult to discriminate original stratification
1AM 5 o s i ki 5 1AM T " . from nearty horizontal strueture {wavy laminatoe like)
n 15YREQ r =z 2 . possibly malting from intanse bioturbation
2 - . 170, 2.75, 375, 4-75, 575, 6.75, CC (Nannolowil 1
T Chlk) ) SMEARS:
= Clay minerals  TR- 5% Distoms ed t 1.75, 1140, 275, 341, 395, 4.75, 675, CC
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- Nannofosslls  78:96% Clay minerals  TH- 5% Distoms 2 B
. = i Volesnicglass O 1% Radilarians o 5%
— [ 3108 (Calcarsaus Silty Sandstons| 1 Foraminifers - 1% Spange spicules 1 5%
= — Sid 5% Quartz, Feldsoar 28% 1) I . Nonnofossls  70-95%
r TEYR 112 il 0% Clay minersls i Y ” :._svnlaq
B [AM s = Cwy 5% Opague Eplaml i 6134 (Vitric Nannofossil Chatk)
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SITE #45 HOLE CD’!! 56  CORED INTERVAL: 521.5631.0m SITE 446 HOLE CORE 57 CORED INTERVAL: 531.0-540.5 m
FOSSIL FOSSIL
>
S | |cHARAcTER ulz % |- | cHamractEr wlz
o~ |2 8| £| craruic |3z ola 8| 2| crar 5
=g L Y S 2| & < 2 LITHOLOGIC DESCRIPTION =4 1 gl & HIC logizol2 ) LITHOLOGIC DESCRIPTION
Lz [n3[2]8 G| & | urHooeyEiense I HEE G| & |uTtHoLoGY [Zafer 2y
s2(ONIZ|Z18 a = =5lom =2l U {F al = G 3
- |= |O|%|a o s |=m HEIE ot e
= w|Z | = [~ oz =
S T =
e Ill Dominant Lithology: pinkish white (7.5YR 8/2) to o e U Dominant Lithology: siternating light gray (8Y 7/1)
AP | AP P e e e S 1 pinkish gray (7.5YR 7/2) Nannotou Chalk. RP o i w—— Nannofossit Chalk and less amount of darker colored:
R s s ] IEYR BT = ‘."‘ gray (5Y B/, NB) layvers consisting of Nannofossil
1 g I T e . by Minar Lithology: gray (7.5YR N8I Nannotosil 1 = | e Y70, Mudstane, Clayny Vitric Nannotossil Chalk,
e B it Tutl interbed at Section 2, 122132 cm. M : 5Y 811 Nannofossil Tuff, ste.
1 T —— m 1 Tutteceous layers sre concentrated in Sections 5, B,
g ¥ M ——1 W Sedimantary structures: graded bed rarely occurs, i and CC,
e Bioturhation” intensely developed, possibly resultiog
o o e it I destroying of originel sratificstion, I‘I . Minor Lithology: Nannofossil-Forsminifera Chalk
; y—— &- oceurs ot hasal part of graded beds.
L2 . * Including Chandrites, Zoophyeos, rind burrows, \
. ' and othars, II Sedimentary srocturss hioturbation; intensiny a
lam| - P Ay episodic trom mild 1o intense, but extensive. Graded
15YR 172 e o o o = el sy, bedts cccur at inerval of about 3 maters
2 = ; 178, 226, 2:75, 376, 4.76, 59, 560 (Nannotossll 2 oy e i EYEN
Chatk) e |w SMEARS:
Clay minerals  TR- 5% Naonofomsils  61-92% e oo ) 125, 375, 475 (Nsanofesll Chaik)
T5YA N4 Opaque Diatems 2 % [ T—— ."‘. Clay minesals  TR- 5%  Nannofossih BEH0%
" minsraly D1B%  Spongespicules 1o 3% o T W Faraminifers 1- 5% Sparge spicules %
WVoleanic glass 0 I%  Asdiolarians o 1% T VT Y \i!
Faraminiars o T 1:140 [(Vitric Nannatossil Chalk)
0 S 40% Clay minersls  <8%
2.132 (Nsnnofossil Tuff} 4 "w Silt 0% Voleanic glass 25%
8 |ap Sand  B% Clay minerals 2% r— = w BY N1 Clay 0% Nannotossie  B0%
il T4% Volesnic glass  B0% L1 o Sponge wpleules 1%
Yl r r 1 1
3 A Cay  20% Foruminifers 1% RPIAM ) = : Lo e
Nernofossils  20% = L, ':‘ " 255 [Nannofossil-Faraminifers Chalk]
= at Distoms b £ e 4 5Y 81 Clay minarals  <5% Nonnofossily  35%
E L‘E Sponge spicules 1% g T tllll Foraminifers  40% Sponge spiculms 1%
5 CARBON-CARBONATE: oy e
HE 1408185,00.70) E e e s e S U 520 (Nannotorsl Mudstons)
3 N IR e i B 00 £ B } Sind  15% Quartz, Feldspar 10%
2 NJ i o y 5 r— — ﬁ s ot Clay minersly  25%
I A o i rak p===== m Clsy  B0%
== rE— —— e ST 2|3 A minarals 0%
2|2 4 e R s o| ar =z (£ o] /| A 5Y B/ Volcanicgles %
2| £ o it == W b Nannofossils 3%
B e e v e AM B S m——— Y wn
e
T — Hi| T 5125 (Clayay Vitric Nannafossil Chalk)
s e 70 AL s we it Sarel  40% Clay minerals  15%
i o T S 20% Volcanie glass  30%
lll . = ORI P | i i Clay  40% MNannotossils L1
5 e lI‘I . DHatoms %
om T Snonge spicules
B [Am === Iy S & e — Iy :”" » G
B o e e 22 v e e BY &/1 B85 [Clayey Nannalomil Tulf)
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s e 11 eplam e e e B St 20%  Volesnicglus  BO%  Foraminifers 24%
r— e P v 1 Clay 20
I I I
s B ulf - 8:135, 7:20 (Nannofossil Tutf)
S o ] Sand 40.70%  Claymineraly <%  Foraminifers 3%
B e e St 10-20%  Volcanic glam 64.65%  Nannofomsils 20%
o A 1 — Clay 20-40%
r—— =
o ca o s (M el 5Y 70 £C (Tutr)
o w Sind  O3% Volcanic gles 93%
& S o — ar - &Y an Site ™ Faraminifers ™
CM [ | Clay 4% Nannotossily %
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SITE 445 HOLE ORE 58 D INTERVAL:
v c CORED INTERVAL: __ S40.6560.0m SITE 445  HOLE CORE 59  CORED INTERVAL:  550.0-559.5m
Z S FOSSIL
CHARACTER
8 |= z| w Sldy % |- [ cHaracTer wlz
g e PR Q| S| GRAPHIC loxZ58 ) LITHOLOGIC DESCRIPTION Q2w 3| & | orarmic |58
w ! { = > 2
Lz |53|%|¢ 5| & | uTHoloGY Z5|er S 12 |=2|2|8 =8 2213, LITHOLOGIC DESCRIPTION
P ol & 35553 1z [23]2[8 5| & | urHoloey e
= 18zlg | 7 A= $2|Mgz|8) | |8 F e
e o - |= |2z : T e o
T
Daminant Lithology: Nannofosil Chalk with Tight RP B | il Dominant Lithology:
AM) 05 ol gay (5Y 771) to gray [5Y 5/1) color, locally passing AP F——— mmumn(nu?a?nﬁ.:'out‘;xﬁ“ =
& sYsn 0 Foraminifers Nannofossil Chalk {Secrion 1); os e b . oy ~5Y 1) Secton 2, 70 e 1 CC Shisaous
1 woan :Mrlllh' rich in voleanic a3t graim throughaut the 1 e i i 2 Mannafossil Chalk (pinkish gray — 7.5YR 7.2 10 62,
= o |¢ ?v;:? Coler change from SY sesies to 7.5YR serins (s gradual
o i 1 1 o
- Minor Lithologies: Vitrie Nanaofonil Chalk ntstb=ds s R B Minor Lithology: CI Nannal
and Foraminifara-Nannotossil Marky Chalk. The later e v e ™ at &niml-s ?;m e ol Gtk
oecurs at the basal part of qraded bed {Section 2. 90- :m m §
100 em). e 'r‘ ; Secimentary structures: axtensdve 10 ntense 1o mitd
. —— F ™ :
M BY 6/1 Sedimentary structuses! graded bed s seen in Section jAm g " Y ! the entine wﬂe.llm -
A N 2. Most part of Clayey Nannofosil Chalk s intensely S i
o to mildly arignal i’ £ 5, ] a ) TEYR 773 SMEARS:
o 2 e o e w672 215, 2-85, 360, 4-140, 575, 6110, 720, €C
. :Ihll mm:.;‘rml at Section 3, 7580 cm, 3 : I : = A . [Silicoous Nennofossil Chalkl
& pping abaut e 1 Sed  315% Clay minaraly  <510%
z 13 "0 Sl T-30% Valcanic glass 1. 8%
z SMEARS: é B o e Y \ Clay  60-96% Hannatowi
280, i . 2 o " naalossils BA-7E%
S Corminesgs OO Nomofoui 505K 5| % eEee e
. Vicanicglass O 2% Distoms o 5% 2! = A ! W - JAT
= gt ) : z
. Lt sv7n araminifera B%  Spongespicules O 4% g : 8lap e I:l 175,495 Nanotoui Chat
23] ) g ! o N Clay minecals <5%
; 3 = . Bl 1114-:-:::‘ oTHE memrm' 15-26% H 3 g A e e S R Voo lmy. 3%
H 3 | o f : il s - £ | T 4i2 Clay  BO-B5% Nannofonils  B4-BE%
S E £l - s ro— \ Rudiolarions TR
8 T Py
g 1126 [Vitric Mannafossil Marty Chaik) E| & 4] [ weiw
Sid  30% Clay mineras  20% B ] = B ! CARBON-CARBONATE:
H 3 St 0% Volcanic glass  30% = Y 217 (74,00, 81)
als n Clay 5% Foraminifars . B P 3 o A H
sl E Manoofossils  31% 5 B ——
218 |am sY 6N E = al |t
E B gy CARBON-CARBONATE: £ e 1Y It 1L5YR 8/
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SITE 445 HOLE Zok
E_ 80 CORED .
I8 FOSSIL INTERVAL:  559.5.569.0m
8 |= cHARACTER | [ ozl SITE 445 "o:;ssn CORE 61 CORED INTERVAL:  569.0-5785m
e .
Lz[5812(8 2| B | omoneyg2ze 5 | | cunencres I
7 z ol w GY % w LITHOLOGIC DI o =
H 9_;“ g : 2 g 2 gﬁ‘ ESCRIFTION T; =ul la S| & | craruic §_
= =
- Lz u?-:‘ig g:l 325 g - E % LITHOLOGY 2 LITHOLOGIC DESCRIPTION
B = == a o =59%
] =RET = = [2]2]3 e
T
Dembnant Lithology: ——
& il ogy: motted pale brown (10Y =
@ilas 0.5+ : A Eee ;f:;ﬁb?}.lw:;znwmnhnm g:q?.,:t:'. = : : lll
— - own (1 L r
= 1 A 106/ M'm"mwrfnﬁjlmmm A = . | Dominant Lithology: gray (5 /1, 6 6/1), olive
£ 10+ i a o anastosh Muchtoms (5 P e grav (Y 5/2), light gray (5 7/1, 1Y 7/2) mottled hard
§ T atl ” " Section 4. 1 o A 1 | osven :wmmlmlﬁ“‘m'uh
gal | AP Tt (Y i w82 s,,"““"lmm';‘:m’*‘ "’[’:jﬂm Local purmice pebbies,
. A siight to intense, Faint leminations L v s ing (raciatarlans, wonge spicules)
E o ’ i, -t inations (paraliel) weli 2 e : i3t . 9 to 30%,
& | W — — P T
3 SMEARS: T A 1" +
& al |m 1100, 2:20, 370, 470, r e — cutting the parsilel bodding (laminae) off, sometimes
AM al w e Y 1'? being parallel with bedding.
i : g o
’ s I 1Y B e o el 40 porr o : ! SMEARS:
2 e 5Y 61 175, 1120.275,378, 3115, 475,25, 105,75,
m Hém, - - 0 &1 ¥ Nannofosil Chalk)
&H 280 [Nannofossil Chalk) TR A 1] - CC [Siliceous K
w & ' 10YR 672 Clay minerals 0% Radiolarians 1% AP s — Z =i v:m!m“ 5108 Sporgewiciles 3154
i A | 10 6/1 Nannofouils B3R < — ———— H cancgms 1 8% Carbonate
a Q@ "W Sponge wpicules 5% = s A ' Mannwfoadin | SOASE el 310%
Nannatossit Mudstone| 7 ‘ Radiolarians ?
= af ey ) el ! i
= 7y W it Quertz, Feldspar 5% )| e it ABONATE.
® i i Clay 5% S','L‘:,“"‘"‘ 15% 2 T A 290 (5.8, 0.0, 48}
3 al |ul- = =
8 minsraks 15% L A
3 o i Volcanie glass 5% =l sY 81
a s " Nannafowils  30% £ 3| I =
: = B o s & —
al [ Radiolarians  15% srlap o =
A Sponge spicules 5% . z = 7N il
s al lw - CARBON.CARBONATE: g B e Y
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3 ] 10¥R 811 g 5 e ¢
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SITE 445 HOLE CORE 62 CORED INTERVAL: 578.5588.0 m SITE M5 HOLE CORE 63 CORED INTERVAL: 588.0-587.5m
FOSSIL 5 FOSSIL -
% |- | cHaracTer S | | cHaracTER b
3. _|< z| o v 3 |« z| w Sl
- = | Gr = - O| = | GRAPHI o
== n]w 2| & APHIC logiz=(o | LITHOLOGIC DESCRIPTION i = e % 2|8 < ledz5 LITHOLOGIC DESCRIPTION
Iz wol= =] ol & | LTHOLOGY "{qd.. | Z wol=|2 ol w LITHOLOGY F0 27
£7[onl3|2 8 2 c=z3 £ [onZZ 8 a2 a2z3
= ;551 ==t z 1z |8l=|] =
- 2lz|= G| wian] vl = ol1Z|& et
- : jaal il Dominant Lithology: Oilve gray (5 472, 5Y 5/2) to :%E' i
= Ad : iy d 7 . : Litholagy: Section 1, 0.00 cm: alive gray (5Y 47 10
—1—1 i gray (6Y /1) Siliceous Mannatosil Marty Chalk and L SGY 81 B 5/2) nard Clapay Vitrie Narmofoui Marty Chialk
B |AP L e e I 10YR 672 Bjosols Huschated Onait (actjob | 1o Sl obie oS il and Rediolarions Mannofonil Chatk,
—Jlaal i} uray (Y /2] to dark olove gray (5Y 3/2) Radiolarisn = " sppryabiie ok A
1 u— . B2 Mudstons (Section 8) 1 et sram Section 1, B0 em tion 4, 63 cm alive gray
A al |} shi - ; = bl (Y 4/2 10 §Y 572) hard Nannatossil Radiatarite, with
o . i . . Clayey Viteic Sili Nannafousl Marly Chatk in
L e L ;l. i Minar Lithotogles: light gray Mannofossil Tutf (hard 10 = i - et FMos sl ey e
AP e il 2811 wolcanic ssh} 1o Nannotossd Tutl and Clayey Nannofomil = ] (" -
= Aty 1 Tutt, in Section 1, 107117 em, Saction 2, 8098 cm, E . — \ . .
a4 1 #ned Section 5, 35.65 em., These beds are generslly graded- & "'_'. 1 Sam::“ﬂm“:‘::u:mu ::::T:.iﬂ::«w
L ) tedded, and show a sharp contatt at the battam, & 1 R LY BGY &/ bt St
r—— 1 i . R - = normal grain size decraata upwands,
A &l 1' Sradations! contact at the top. i} - g bottom, gradational contaet ot top.
N 2 1 | .
AP S Al b sY 8 i s extonsiee bi v throughout, 3 _-] :l: SMEARS:
2| EE==aaa e wse SEOectlly Con Jotinin, ot Do WL Wit BN, § 2 i BGY 572 1135, 2.50, 375, 388, 4105 (Nanmotosil Radiolarite)
A a . Pocurl fodmnathost S mcthan B, T8 ot 1. ol b ol £ 3 ] B Cay minerals O §%  Rodiolasians  A0-50%
: —: = e {Section 7, 520 cm), Some graded beds. E AP = o | = Volconicgless 1. 5% Sponge spicules  5-16%
B o A ' a 1 |3 Mamrbotsie  1B-29%
E‘ i n 1 il t i
s T aal 11 SMEARS: § H ‘% t 1:87 (Radiolarian Nannofassil Chatk)
g e T H 176 (Glictous Mennofoasit Marty Chatk] § T - i Clay minorals 6% Radiclariane  20%
= T g iy N F|
g e e ey B ey 0% Clov minarsk . <10% i o g s [ A Nannolowsits  58% Sporgn spicaln 5%
& sl A sno 2% Volcanic gless 7% Er e B
) rEy = Cly  50% Mamofomsls  49% 1 = " '
5 A Al BY 472 : 1 | 130 (Clayey Vitric Nannolossil Mary Chalk)
B | AP Ja= ) i &2 Radiclarians 2 =21 R g tl- 5OV 472 Sand  25% Clay minersls  20%
E 3 == Al z Pl it 7% 3 -—vﬂf'!J_l LS ol i 25% Voclanic glass  30%
e W P ey o 50% Mannofossils 39
13 P E{ ;:L?w,m,m,?-ﬁlsnumwml B [AM ) E 2 st::ﬂ: pir
- e, i
4 o Spon ulos 3%
e — i) Clayminerals  <8%  Rasdiolsrians  10.25% e = e siculns
= -1 L = b
§ = s A Volowiciies, 2%, Sromeigeil b 06 = Tr— ¥ CC (Clayey Vitric Silicaaus Nannofossil Marly Chalk)
2|8 Jo oA Al (i Mncofotta - BTa% 1 = |l Senel 6% Clay minarals  15%
u == £ - ——] Sl a0 Vol 15%
g 4 aal (! 1310 (Mirnofonlll Toth g -1 85 By N:n“n:;;‘::.“ E
3| @ A Al |1 Sand 0% Clay mimarals 5% : — BH 5GY 42 orwiiilers . &K
3| AP 4 e e \ sn 1o Voleanic less 73% ” | 10 577 i i
A 1 Cay  20% Nannofossils  20% e
—— HH Sponge wicules  15%
B e e ey I L Sponae spicules TR = | |am pmm
Fa g |} : = |-
i — 540 (Vitrie Nannofosil Marly Chalk) & t
3 —— ) Sand  40% Clay minerals. < 10% -
£ ot e : s 20w Opaque B |AM M cc| ’
3 T Al By sVas Clay  40% mineraly 15%
5 A A YL Valcanic glass 0%
5 e s Y O IS Navoolossls  40%
AM g Jm‘ | Sponge mpiculen 1%
Pl
L}
& e HE 685, 690, 6.95 {Radiolarian Mudstone)
I AA Sand  20% Cussrez, Faldspar 15-20%
= AT i Sl 10-20% Clay minrgs  2045%
T=——o|sa| |y Clay 8070% Opague
-1 1 JlAA | mineraky 15-20%
e et Wk Voleanleglass 3 B%
e sY 42 Narnotossils - %
] i Rodiolarians  10-40%
AN }'i Sponge sakaules &%
[ I i ©C {Claysy Vitric Siliceous Mannofossil Marty Chalk)
1 Sand 6% Clay minraly  15%
. 1 Sily 5% Volcanic glass  20%
B bl i Cay 0% Nanrofossils — 37%
-1 Radialasiang 0%
ER Sponge spivules  10%
7 qaa 11—t 7 CARBON-CARBONATE:
a i ! 261 (3.0,0.0,25]
8] AP cP cc] - D=L
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SITE 445 HOLE CORE 64 CORED INTERVAL: 507.5-607.0 m SITE 445 HOLE CORE 65 CORED INTERVAL: B607.0-6185m
< FOSSIL - = F‘:s.nsl‘!l;ﬁi wla
v} : CHARACTER » Sl3a, u :.‘. CHA z| w Yl P
] = Zols ol ol #| er G
e |=dl la 2| § | SRAPHIC loZiz3je | LITHOLOGIC DESCRIPTION el bel— I g == Arglc‘ ?3.,. LITHOLOGIC DESCRIPTION
1z L3128 G| & | utHoLoGY[Zxen 2y Lz |28|2|8 5| & | utHoloG e
L HHERREE Sesy $2loniz|zlg| | (8] 2 sk
= = | = = = i = |
- " 2 ; : = = = m E g : i
e e I ] it
] il L. | Dominant Lithology: mottied alive gray (5Y 472, AM B L1 ght yallowish brawn (2 6 6/4)
) ‘_| 5Y 5/2) to light yellowish brown {10YR 6/8) and om 1 il wery fine, locally laminated hard sediment, with minor
05— m wellawish brown | 10YR 5441, very hard na detormed — 05 — — 19 intense bicturbation ~ Radiolarite lwith ctay
f iy T . Al Nannotond Radialarite, focally Vitrie (Section B). = 1 — W3] o : or ath], The color progressively changes
1+ _._A_I' w52 MNumerous minar color changes throughout, relsted 1o S - dowrmvards s follows:
o el silt layers and bioturbatian. 1.0 — Soction 1 = light vetlawish brown (2.5 B/4), with
| -1 " lightaning in homogonecus srees: light gray (2.6 7/2)
cm e o Minor Lithology: Radiolarisn Nannofossil Chalk at ] " darkening it blaturtited aress: grayish brown (2.5 5/2)
Blar|cm = i et R Core-Catcher, E - 1 Section 2 = 0,20 cm light brownish gray (2.5Y 8/2) ,
=1 1t - : 2045 cm pala beawn (10YR 6/3), 4570 &m light
B il ey I Y v paralts by i |aminae and g ' e ]- wellawish brown {10YR 6/}, 7090 em brown (7.5Y 541,
. P——| & maderate 1o interse biotutbation throughout. Siltfash e 13 &Lk :—M“—"—’_.,- :';: Section 3 = 5:17 cm brown [7.5Y /) and 11:56 cm
11 K Iyt show normal graded beds. Note one mud-crack e el . reddish yellow [5YR 7/8).
B it 5 10/ in Section 4, 122126 cm. 2 o g ar—uii-——vativ~ [ R Section 3, 56:57 em thews altarnating raddish brown
2| A o ws2 wlz i et M) (SR 5/3) avd wery dark gray (5YR 3/1) laminations
I ~1 SMEARS: § e sl of radictarite,
B o 170, 220, 360, 440, 4.90, 565, 6105, 7-35 k- § -
i [Nannafossil Radicdarite) ] Minor Lithologies: Saction 3, 67-90 em at well as part
= R Clay minershs  <6-10%  Distoms o 5% @ - voio of Cor-Catcher, contain rediish brown (5YR 4/4)
: APICN g ‘oo~ FoLE Volcanic gins  1-10%  Radiclarians  3560% - to dark beown [7,5YR 372} massive and very hand
g e e = 5Y 52 Maonofossly  1128%  Spongespicules 10-15% " T H hamogencous Chart and Siliceous Nannofosil Limestone.
g el s L ¥ e 5 Tl
5 B byl 620, 675 (Vitrie Nannofosil Radiolarits] . i 1 [ - SMEARS:
£ e . Sarel 425% Clay minerals 0 5% 2 3| BRH e P 250, 2.80, 350 (Rodiolarits)
E . =T B St 65-76% Voleanic glass  37-40% Q T— = g Clay minaralsy < §%  Radiolarlam  GO71%
B i | pac Ciny 1020% Nonnotossls  10-11% = . Volcaicgliss 3 5% Soongespmules 10-15%
m 4 BH ove e Distoms 2 5% E ﬁ 10YR 546
& e ] Radiolatisns o B |RPlAM cc| - iaal ¢ TEYR 4/ 1486 (Cloyey Radiolarite]
d—T1 Sponge spicules 3« 5% Sand  30% Clay minerals  10%
@ (B lap T St 50% Voleanle glas 9%
L g e yu—n €C (Radiolarian Nannofassil Chalk} Clay 20% Radiolariam GO%
E | TR HE 0YR B2 Clay minerals  <5% Nannofossils  65% Sponge wicules 15%
2 ’ D ey T Wolcanic glays kY Radioterians 15%
B g e e fa ¢ 215, 383 (Vitric Radiolarite}
e CARBON-CARBOMATE : Sand 0% Clay mineraly <5 7%
R 4 i BH 2,137 (2.8, 0.0, 22) St 40% Volcanic glots  10-12%
; B i T . Clay  10% Radiolarians  6064%
[~ —"—’\-_J_‘_—"'_ Sponge wpiculis  16-20%
et s <7
| o adler—id s CC [Siliceous Nannofousil Limastons)
e i Sand  16% Clay mineraly 5%
E Silt 5% Veleanic glass %
i Clay  60% Nannotossits 0%
h— = 1W0YR s
il i L2 ?2:‘::":1“::“““‘ Radiolsians 0%
it B2 Sponge sicules 15%
R .
——— "
== it
=
i |
L, e
il |
| S
AM ool
|
e
6 .
lam
7 .
Emlanla ccl .
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SITE 45 HOLE CORE ©6  CORED INTERVAL: 616.5-628.0m SITE 445 HOLE CORE §7 CORED INTERVAL: 626.0-635.5 m
FOS5IL FOSSIL 5
S b | CHARACTER | o w | CHARACTER | sl
o - o “ i =
e xwl |, Q| & | GRaPHIC LITHOLOGIC DESCRIPTION L3l L Q| & | GRAPHIC logiz3l0 | LITHOLOGIC DESCRIPTION
'Zlngl=(Q G| @ | UTHOLOGY .!.z wg|=|2 G| w | tITHOLOGY =52
{3 |on|3(2|g ol = = £2[on|2| 2|y wl = 2=
= 3 ] “ == - [
c |= |o 39 = = |= |o|%(= e :;
wl|Z e L Z |
—re—o 1
H o .
0 | Brown (7.5YR 5/4), light brown (7.5YR 8/4), - 1 Dominant Lithology: Section 1, 0-84 em light recidish
B ~lvudo— ramm TEYR 514, pinkish gray (7.5YR 7/2) Nannotowil Raticlarits, twawn (YR 8/3) to locally lighter or darker, well
AMlem (X culbvelio R . 7EYR 6/4, amsociated with Clayey Radiolarite (Section 2), 05 lithitied 16 vary hard FaraminifersNannafossil Chers,
1 B ity S I TEYR 772 Calcarsoun Radiolarite {Saction 3), Clayey Calcarsous 1 - Radiclarian Foraminifers Limestons and Radiolarian
B s s Radalarite {Section 4], and Siliceous Nannotomii Fp| AP 4] Mannatowil Limestone. Gensrally laminated. i ight
m——u‘*' h‘“"‘“-—'—. Marty Limestone [CCL Slight to intense bioturbatian 1.0 and local bioturbation,
e T avidence, oceational normal graded beds (Section 2, -1 Soction 1, B4-104 e light reddiah brown (B R 8/3).
Pl 112 & and Section 3, 58 cm) and micro-faulting 1 wery dark grayish brown (10YR 372), olive gray (5Y 5/2)
e [Section 1, 124 cm), Colar changes are very freguen o E 1o daek ollve gray (5Y 5/3), mansive, very hard and
ity B R and rapid, = = Chart,
= ‘Chart in Section 3, 14-18 em: weak red (10R 65/34), g = Core-Catcher:  light brownish gray (2.5Y 6/21 10 olive
A wery hard and massive, finely laminated rock! - gray [5Y 472 Chert.
AM b i — 2 1 voID
o | SMEARS: ‘s -1 SMLARS:
2| e 1460, 462, 4486, 510 (Nannalassil Radiolarite} w | & 21 7 113 (Foraminifera-Nannotessil Chert)
1= . TEYREM, Clay minerals <% Nanolowils  15:32% 2|3 - Clay mineesls  <5% Raclolarlans  36%
= [ it B4, 712 Volcanicglas 1. 4%  RAsboleiem  40-80% 2l - Foraminifers  15% Sponge wicules  20%
z x Foraminifers 0 4%  Spongespicules  5-12% = g - Mannotostlle  17%
- . 7
g . 250, 285 (Clayny Radiolarita) 8 . 145 (Radiolarian Foraminifera Limenone
] Sarud 20-35% Clay minerals  15-16% T AkA| H - Sand 0% Clay minerah < 10%
E @ =B = 10¥R 5/34 Sl 40.55% Volcanicglass 1+ 2% R —— 5YR 873 st 5% Foruminifers  $1%
2 E n m Clay 10-40% Nannotaisils 1-10% % - Clay  95% Carbonate
w |5 |B |APICM P it 1 7.5YR5M, Radiolarians BE% unipecitisd  20%
E 5 _n_..n_l-—l- v B4, 172 Sponge soicules 0% L Rudiolasing 15%
2|5 3 —“—'h_‘u"._"_ m EYRA 672 Sponge iculer 1%
B s e 326 (Caleareous Radiolarits] = 0 5Y B2
g i e L Volcanicgiam 3% Neanofowsis 0% 25V 62 175 [Radiolarisn Nannolossl Limestons)
[ il s Carbonate Radiclurians  40% RPlB| B | 5Y 42 Sand 0% Clay minerals  <10%
o sty v [ o umspecified 2% Sponge spicules 5% s 26% Volcanic glass 7%
e i Freaminifers 0% Clay  B5% Carbonata
1 unipecilied  20%
B e I Y 4120 (Clayey Calcaroous Raiolarita) CARBON.CARBONATE:  pooiouy  40%
M P = 75YR B, Sad  26% Cluy minerals ~ 20% 1:1018.0,0.1. 86} Radicluriam  20%
g s coicrey e 84,772 ;it: g Carbonate Sponge spiculss 1%
S 1 H v urspecified 8%
4 e _1“ Mannohossils 5%
i 1" Rudioleriars il SITE 445 HOLE CORE 68 CORED INTERVAL: 635.5-645.0 m
i ool . Seom o 2% b FOSSIL
e wl
! Moo I l,; CC {Silicecus Nannafomil Marky Limestons) g : CHARACTER ) (o gy
T . Sand  15% Clay minersls  21% = loew O| = | GRAPHIC =5
5 T " sk 2% Volcanic gl 2% Tz [52|alg 2| & | iTHoLo Gy Blas!Bw LITHOLOGIC DESCRIPTION
e Cay  50% Mannofoslls  35% wx 325 z sl 2 =323
B |ap| 8 ce| ] 2 CARDON. re;  Rediolar 15% £ I= 35§ " pazz
160 50,0, 41) Spange kil 19% e C4EA L i e
cP kA — 10YR 51
8 —raa| | |* Haghiy colores, massive well-dithified very hard, finely
e EerTa A = farminated chert-like rocks probably represented
= Ll ——— 5Y a7 Nannatossil Limestane {Sectian 1, 26 and 27 em) and
= [FP 3 a Radiotarian Nannofossil Marly Limestane [Sectian 1,
g A 75 cm).
_§ 1 2 Main colers of lamesone sequence are as lollows:
2 = = SGY 51 Saction 1, 0-20 em yallowith brown [10YA 5/4), 20-25
“l T ada cm pale red (2.5Y 6721, 2045 cm grayish bruwn (2.5
—NE- Haal F 6/2), 4562 cm olive {5 4/31, 95150 cm chiefly
23 =) —1 oreenich gray (BGY 5/1).
=\ T AA | [ SGY §/1 Section 2: same variations, added with dark greenish
- - ¥ 4/
g g =P grav 16GY 411,
9 =0 Em SMEARS:
T A A 1:28, 127 (Nannotorsil Limestons)
Quartz, Feldspar  4.10%  Nanmofossits -7
Clay minerals <10% Radialstiant 0 %
Carbonate
urpecified 5-26%
175 (Radioiarian Nannafousil Marly Limestona)
Send  30% Quartz, Feldspar 10%
Silt 50% Clay minerals  <10%
Clay  20% Carbonate
untpecified  20%
CARBON. ’ iy
117 (5.6, 0.0, 46} Monrofouin  17%
Radialarians 5%




She

SITE 445 HOLE CORE 68  CORED INTERVAL: 645.0-654.0 m SITE 45 HOLE CORE 70  CORED INTERVAL: 654.5-664.0 m
L FOSSIL N FOSSIL |
G | | cHARAcTER || ol by v [ CHARACTER | 8=,
exf=wl I, 9] 3| GRAtHIC 8 LITHOLOGIC DESCRIPTION Srlxw |, S| £ | orarHic oF 3. LITHOLOGIC DESCRIPTION
Lz|23|2|8 G| & |trHoloey -;‘.%g‘" 1z X HE 5| £ | utHoloeY EE
a = - z o
= |2¥3z|8 n = as= S F A HIR 23
CRERHEH ERER = |= |o|£|2 HE= e
A .
B Varying Lithology: - Dominant Lithology: Muddy Chert {Dominant) to
; é. Radiolarian Calcarecus Mudstons and Chert {Section = Charty Mudstone sliernating with a Calearsous
B |FP 05 1, 010 em) preenish gray (56 5/1) 10 grayish : i an Muditone to Radiolarien Muditons snd Vitrie
1 BGY 61 grmen (5G 5/2) and dark greenish geay (5GY 4/1) £ [FMAM 1 : war?ng Clayey Radiolarite, Dominant color is
slternating massive hand |aminated chert snd normal- E @ dark gréenish gray (EGY 4/1) for both chert and
10 graded Silty Mudmone, Mudstane is laminated O 5 miststone, but chert often shows color changes.
and presents locel micro-fault{12). @ 3 dark reddish brown (8YH 372) in Sectlon 1, 86-T1 cm
Lithic Conglomerate (Section 1, 106-150 em, and Section % - and 120125 cm, davk gray [10YR 4/1) in Section 1.
2, 0492 em) breccias mibangular mixture of large = e 125-144 em, mim.wn (5GY B/1] In Section 1,
nummulites (1o 3 em} and greenish, brownish, rmddish Al — . 144-160 cm, Lamingtion throughout, more abundant
and blackish rock tragments. Whits 1o dark gresnish 8 2 in mucsiane.
gray [BGY 4./1), changing.
Thin section: loraminifers, batalt, quartz, mica, mudstans, g
= Saeittons — mibtrix o sinolouils, forsmisiior. e, 1:137, 2-10 (Calesreous Mudsional
£ 2 wieuconite extensive, sl cherty wass. Alse in Section :»u 1 guu.lﬁl:smr o
3,05em, t - v minerals
§ § Radiolarian Nannofomil Mery Limeitons to Calcarsoun Clay  G2-86% Voleansc glass G10%
812 VY 5GY 41 Sandy Mudstons to Sanditona (Section 2, 82 tm 1o Carbonate
e |2 Al Section 3, 56 em), dark greenith gray (5GY 4/1) fine umpecified  012%
3 i to coarse, graded-bedded, irmegularty Laminated and MNannofossily BA0%
5|3 irtarbedded sadiment, Mudstone elasts and grain size Radiglarians %
H] increase toward batlom, 1127 = tandy mudstons
FAN Radiclarian Mannatossl-Marly Limetons {Section 3,
q B 58 cm 1o Section 4, 92 em), greenith gray muditone with 115 (Radiolsrian Calearsous Mudstona)
3 [ laminas, corg pebbies, hard mud Send % Clay minerals  36%
— sGY 4N Sl 13% Carbanste
7{ SMEARS: Clay  BS% wnspecified  20%
1 117 {Radialarian Col carecus Mudstone ) Nannofossils 15%
Sand 0% Clay minerals 3% Diatams %
1 1y 8in 0% Voleanic glass » Radiolarians 0%
f Cly  T0% Carbsonate Sponge spicules 1%
N urspecified  15%
= . Foraminifers ™ 177 (Vitric Nannotossil Clayey Radiolarite)
i 56 411 Nannofossils 0% Sand 8% Clay minershs  16%
4 = Rediolarians  25% CARBON-CARBONATE: Silt  22% Volcanic glass.  13%
7 Sponge spicules 2% 162 (2.8,01,23) Clay 70% :mfo_w'lu 3
arians .

1-12 [Radiolarian Mudstone]
Sand ™ Clay minerss  85%

S 18% Veleanieglhss 1%
Clay  T8% Radiolawians 5%
2-138, 4.35 {Radiolarian Nannofouil Marly Limestone]
Sanid 6 8% Clay mineraly 1516%
il 15-28% Carbonate
Clay  T0-80% unspecified  20-28%
Foraminflar k3
CARBON-CARBONATE:  mannafassily 10.20%
177 122, 0.0, 18) HAadiolarians 0%
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SITE 445 HOLE CORE 71 CORED INTERVAL: 664.0-673.5m SITE 445 HOLE CORE 72 CORED INTERVAL: 673.5-683.0m
FOSSIL FOSSIL
= > - >
% |- [_CHARACTER % |- | cHaRACTER =
o |gu 3| 2| crapnic |35 O |Rw 3l 2| crarmic ’;E@ HOLGGIC DESCRIPTION
— = = =W
|z :g g 3 £ E LITHOLOGY ;L_Hg.: LITHOLOGIC DESCRIPTION \Z :g ; \6 £| & | utHotocy =z _._EE Ly
;:lo"qza wl E = 2; ;:'On-(%g :5 BN
z |= [3]%|% S Z |=[8|3)2 e
- o o = = | Z | e
= = A
T L Doeninant Lithology: greenish gray (56 5/1) aften =18 |C™ N 5G 511 Dominant Lithology: greenish gray [5G 5,11 well
= 5G B/ Iaminated Muddy Nannofonil Limestone, Nannofossil g laminated, wall lithified Radiolarian Nannofossil
05 : Limestane, Mucstone, and Nannofossil Mudstons, Marly Limestone, Nannafossil Radiolarian Mudstone,
RP! 1 Distinction of lithologies difficult by wisual chservation. _‘: 1 i 108 31 and Radiolarian Sandy Mudytone,
5
Minor Lithologhes: Section 1, 35-90 em = Mudstone § gi Sedfimantary structurss: parallel luminse thioughout,
passing wa and then a w |8% 5G B Section 1
5651 with sumerous ramemulitos tests (mosthy broken] and = 3%
i blackish, preenish, dark gray mied rock fragmants 2 % . SMEARS:
— fgranules or small pebbies, subangular]. 50-85 cm: very * B 1-25 (Aadiolarian Nannofossl Marly Limestone)
s P LIy coursa Sandions. & .| seen Sand 1% Quartz, Feidspar 7%
= 3 Section 2, 1040 em: dark reddish gray (108 301} 2 2 s 24% Clay minerals  10%
"g' ™ cherty mudstane. Alsa in Sectian 4, 0-35 em, g Clay  75% Huavy minorals,
3 : mica %
1 2 - SR Sedimentary strucTurss: numarous paratlel |eminse & [RP|CPIB m?u;:"m Aol Oparue
2l throughaut, with silty very taint layers. Graded bed in - TRck piNe. - 5%
2 3 Section 1, 36:80 cm. < Voleanic glass 6%
Bt = Foraminiers -3
= P = SMEARS: Narnotossly 4%
g 380 (Nannafonil Mudsions) Diatorms %
Sand 1% Quartz, Feldspar 6% Radiglarigns  15%
3 Silt 1% Cay minerals  40%
4 Clay  B0% Nannalosily 245 1-75 (Nannofosil Rediclanian Mudstonet
— Radiclarians < 10% Sand % Quarte, Feldipar  G%
1 Heawy minaraly, Silt ag% Clay mineraly 15%
8|8 3 = " mica &% Clay 5% Heawy minarati_
= ] mica ™%
= 125 (Muddy Nannofosil Limestone] Opaque
. = Sand 5% Clay minerals  15% minerals 15%
—_— Silt 19% Quartz, Feldspar 2% Voleanic glas 2%
108 31 Clay  BO% Voleanic glass: % Narnalessid 165%
Foraminiters e 3 Diateams Fe
oM | Nannofossis  62% Radiolarians  40%
Distoms %
n Heavy minerals, 1142, 225 [Radiolarien Sandy Muditons)
4 ] mica ™ Sand 10% Cuarte, Feldipas 15-25%
= sit Ao Clary minerals M
— 1145 |Nannafasil Limestone) Cay  50% Hewry minerats,
- Sand e Cray minerals < 10% miea %
B Silt 15% Nannalossils N CARBON-CARBONATE:  (paque
~ Ciay  81% Digtoms o] 121 (3.8.00. 3 mineraly 10
Cuwortz, Febdspsr 3% MNannafosils %
Radiolasiam 30-40%
2:20 [Mudstons)
Sand " Clay minarali  6I%
Sl 16% Nannalowsils  <10%
5 Clay  B4% Radiclarians  <10%
- Heavy minerals,
7 mica %
. Cuarte, Feldspar 3%
q Voo CC (Silty Sandstone)
- Sand  BOX Ouartz, Feldspar 30%
. st 30w Clay mineraht  28%
- Clay 0% Opague
=1 minarats 23
] CARBON-CARBONATE: oy minrals,
& 3 1124 (35.0.0.28) micy
= Carbonaty
= unspecified  10%
1 Foraminifers %
- Manncfossits kS
Radiotarians o
7 ]
BcM| B ec] == --4 ¥
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SITE 445 HOLE CORE 73 CORED INTERVAL: 683.0-892.5 m SITE 445 HOLE CORE 74 CORED INTERVAL: 692.5-702.0 m
FOSSIL - % FOSSIL ol
] r | CHARACTER | Gl g |z CHARACTER | | o
or|xw S| £ | orapmic |o3sals 1oN &l (=g Of & | SRAPHIC loz5|3 LITHOLOGIC DESCRIPTION
=Z X5 alw = = LOGY g.-—ow LITHOLOGIC DESCRIPT 1z |=2|2|8 =| £ | LHolo oYy [Z2=mCy
1z |5812|0 5| & | vtHo P = HE = =
22 2(Z|a al = =323 2 jonl=lZlyg HES =22
=" 9821218 w o= 2 =7 18l% 9 - b ek =)
= |= |9|%|2 B8 | Son L L|Z | I
R i = _
= iy Dominmt Lithology: greenish gray (5GY 4/1) irregularty R —! - Dominant Lithology: dark greenish gray. (5GY 5/1)
: A alternating Sandy Mud and Sandy Siltstons, with FP| |cp 05] = finely aiteranting Nannofossil Marky um;:
= rusmerouwt minor color changes into biack (5 2/2), - — wnd Nannolossil Muditone nncllm.I with rofossil
i 2 1 m i BGY 4/1 Radiolarian Sandy Mudstore in Section 1, with local
g 1 A 56Y 511 Minor Lithologles: Section 1, 0-37 cm, mainty dark A WS dark recidish brown (5YR 2/2) intorbeds [Section 1,
[ A . groenish gray (5G 4/1) Congomarate with ith 1 143-150 ernl. Froquent sty thin layers, with color
gl ™ a more ar less Broken nummullies, and 8 mixture of . a lightening [BGY 6/1) ar darkening (5GY 4711 Whure
= groenish gray, greenish, blackish brownish rock . = lightening, sspect of salt and pepper snm‘an to »
E . fragmunts. . — Sandstone. Nannotossll Marly Limestone (CC1 wi
2 A Section 1, 37-150 cm: Mudstone to 5 ra 1% glawconite.
2 A Mudytone (5GY 511 changing to 25YR 212 at 141-150 I -
om, N — Minor Lithelogy:
§ £ Al 14| sver ] == Saction 1, B0-100 em: Cosrve Sandstone with larga
g al = o Sadimentary stretiares: paraltel laminas throughout, G ] 5GY 81 it and vavious rock fragments.
] 2 5GY4N except in the very coarse layers, 2 ] E Sectian 3, 10-107 em: graded-becded Conglomerats
(2 & Harmal graded beds throughout. k with farge broken nummulites and various blackish,
s |5 Al S Lenticular bedding in Section 2, BO-90 cm e dark grasnish, beownish, dark reddish , rock fragments.
1 e™ ) T T Section 4, 125138 cm and Section 5, 120-128 cm,
A raw Silt dike in Saction 2, 56-60 cm. =
E o | el upper halt of CC thin layers of coarse snsdstone
3] % E SMEARS: ‘E 5 with various rock fragmentr
5 = 1145, 255 | Radiciarian Sandy Mudriane) o jv_‘_;(_llﬂ i ...
= olch - I%5E v
& i B s o Gy et 19338 s JEAaduy Section 4,86 o, Nurmeusparate amine i Setions
j - 25-50% Haavy minsal .y 4 {:\, ¥ andt 2, Microfsult in Section 1 at 28 snd 35 cm,
< A ra\ savan o mLmM. G 11.15% s ! R 5G 411 Graded beds throughout, inereasing in Sections 4 and &,
ce 3 E 3 Lenticular badding in Saction 2, 47-50 cm. Crow bedding
£ Al 1A minoraly w5% in Section 1, 55 em and Seetion 3, 135 om,
< A Nannofossils 3 4% . — o
e Ractiolaei 1018% = :
= iten g @ ﬁ 1-120, CC (Nannoforsil Marly Limestana)
1103 Sandy Mud, ) o g — Sand B1T7R Onaarts, Feltspar  3- 5%
Sand  15% Cheartz, Fuldipar 20% 2 E E S 20-50% Clay minarats 12-18%
Sy 25% Clay minarals 0% ¥ = Clay 1768% Hnn- minesals,
Clay  60% Huawy minerats, = |y cMm BGY 4/1 mica 512
m.qmm o Z a A Op:-:m. M
@ i .
ol § A Nennofosslh  40-44%
Foraminifers ko o — Racolarians T10%
Nannotossils a% Ee Gilsuzonits (CC) 1%
Rodiolarians  10% § A . ) s .
TR
S 5] Fay Sand 30% Cuartr, Feidspar 10%
CC [Vitric Calcarsous Sandy Mudytons) ™ Silt 4% Clay minerals  30%
Sand  20% Cuarrr, Feidspar 8% A Clay 40% Hl:’vﬂmlnlril- i
Silr 0% Clay minersh  45%
Clay  50% Hewey minerals, FPiCP & é Ommﬂ_uul L &
irserals
op::.: = é Nannofossils 16%
j Radiolarians 0%
CARBON-CARBONATE: minerals kg & -
284 (18,00, 14 Volcanic glass  16% —
Foraminifers ~ :;:'ﬂ {;‘:MMII Mudtone] i -
Nannofcasit Cuartz, Feldspar
n:m: : . st 30% Clay minerals  40%
- Clay 3% Hegry minerals,
- mice n
] Nennalosils  268%
5 - Padiolarians %
] CARBON-CARBONATE:
n voip 289 (4.3,0.1,35)
7 .
RP|FM| B cc -
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SITE 446 HOLE CORE_75  CORED ¢ 702.07115m SITE 445 HOLE CORE 76  CORED INTERVAL:  711.5721.0m
FOSSIL - FOSSIL >
o |- | cHaracTer S | |cHaracter | | e
ol 2 o GRAPH =3
Or |aw " 5 = | GRAPHIC LITHOLOGIC DESCRIPTION 141 1 g & Lo':y 2. LITHOLOGIC DESCRIPTION
1z (221216 G| & | wmowoey 1z |52|218 5| & | utHo 3520
“390.‘2«- w| E walonl<|Z|w wl = =233
£ =M ElZ|a w E I =t 5 e ¥ prepei [
g = S|
N FEE o= |Rz|E
< finely al ing Nannofossil
Dominant Lithology: dark greenish gray {5GY 4/1) : Mh;: umun:“’mu v alvernat -:;. o
1o gray (N5) Sandy Mudstone, bt bpwe--Namplircet Sy Wudisgan ans: Eamnolos]
Mannek Limastons, snd Radiclarian Manno- 1 Limastone—Nannafossil Marly Limesone; dominanily
v “-!' i “. en - dark greenish gray (BGY 4/1), formang line colos band
fossll Muditons in Sections 1 10 5: Calcanvour 1 5G4/ alternation of darker and lighter throughout; largs
1 Santstone in Section 6. Genarally color darkening FP|AP e bprutleohnhisio. )
saven o i it and Inhheming L }imusnty 10 Sarme Sand layers with color lightening (carbonates) =
FPjAM (7411 (e i), Cominuions Wit ucuntice, light gray. Mennofossil lamestone and nennofouil sndy
locally passing 1.2 Calcarsous Mutstone with sitty oy -7 e (195 S78)
laiyers [Section 1, Saction 2 1op, Section 3, base). o L % Section 1, 0-36 am and 110-130 om,
Calesreous Gi.nﬂv Muditone (Section 2, 145 em) with coaren gravally Sandetons grading ugward knto fine
TA% glauconite, E Sandvtonae/Siltatons, with Toraminifors and grayish green
5GY 7 iy clams. Color dark (NS] sait and pepper.
M Semencary ;Imlm' " -1 Section B, 0-6 em, Foraminiferal Lithic Conglomerats,
Gradd berds at Euctioris ) 104 itk many . wath both round and anguler clasts {runmulites,
FM 2 PR 9 ko) smcimices el oy o pobrioiy 210 AP 2] 8 timestona, sandstans, mudstone, bacalt{7), quartz,
thick, in the Pasfytene. | 3 gnvcorite]
Sections 1 10 4 | layers, clay layers), Microfmitts, B
scour fewtures |n Sectian 2 snd 3. Minor bioturbation 1 Sedimuntory structure: paraliel laminae theoughaut
¥ Sucdong 3 dnd 3, Howded ey ey, Ok srsmnily | al Gradud beds mainly in Sections 1,2, 4, snd 5 base.
Sy U Setitnn § 4B - Minar biotusbiation in Sections 1, 2, 4 and 6. Clay
SMEARS 3 clasty in Section 1, 110:130 cm, Changes in deformation
# Sandy p direction in Section 1 = 107 10§ -, Section 2107 2~
2.146 [Calcarsous Mudstone} — 4 3 ‘E‘ B 105 —
Sand 15% Cusarez, Feldspar 10% Section 35— 1o - 57, Section 5 o o
Sl 40% Clay minerals  36% 5G 4/1 "
= P SMEARS:
= 3 Clay 25% Heavy minersis. _ APlap 3 . eI ;
= o i il Z Sand B% Ouarts, Feldspar 1% Volcanic gl 2%
b miowral o H S0t 10% Clay minersls  45% Carbonste
Fi "r::" ‘“ g Clay BE% Opague minerals 6%  umpecified  10%
z aramini
= Nannotoil 10% = Hu.!?' minwraly, Mannafossily any
2|2 " 2= mica £
E § Radiolarians 5% 4 §
|3 i 8 H 575 (Nannofossil Sandy Mudstane) %
y Limesto 2|5 Sand 15% Ouartz, Feldspar 7% Foraminifers
é § il i L v i r: Gilt 5% Clay minerals  25% Nennofossily ok
H 4 gty Ot H » =5 cP 4 Al BGY 4/1 Clay 70% Opaque minerals 3% Radiclariam 0%
S 20% Clay mln._mn o 4 R Aty Riauconits "
g Clay 76% Heavy minerals, 5 mica %
E mica % g Carbonate
Opaque iied  16%
g minerals % | b
2 Fecomin § = 375 (Nsnnofossis Limestone)
A fppicifiel ;30K 4] Sand 5% Clay minerals < 10% Foraminifers  <5%
Nlﬂ!\nfﬂ:ﬂll 4% — St 15% Ouwtz, Feidipar 5% Mannofossiy B1%
% Rachotariens A CP| — Clay 80% Opeque minerals 5% HRadioleriurs < 10%
[ b ce . BGY 4N Heavy minerals, Glaueanite TR
5 E125 |Rstholarian Nannolonil Mudstone) 5 —] lca an
S % Quartz, Feldpar 3% B
St 15% Clay minerals  33% _— cel oot Mty Limarions)
Gy 00 Hisny i Sind 108 Ouartr, Feldspar 6%
mmm el o A Sh 30% Clay minaral < 10%
o = T Clav 6% Opanua minerals "
Vil gaks ™ A Heavy minarals,
Nannofossily 0% - mica %
it R Nannatosills am
s = Radiolarians ™
FP & N4 6150 (Cabeareoin Sandytona) -] . CARBON-CARBOMATE:
Swnd 70%  Ouartz, Fukdspar 20%  Carbonate 4 woio 274 (258, 0.1, 231
Sih 20% Clay mineraly ™ urspecified 7% =]
Clay 10% Haavy minerals, Foraminifers o] .
mica 1% 3
Opaque minevals 50%
B ] and lithic 7 B
] oo ST T .
cc] W Feice| 8 cc
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SITE 445 HOLE CORE 77 CORED INTERVAL:  721.0-7305m SITE 45  HOLE CORE 78  CORED INTERVAL:  730.5-740.0 m
FOSSIL - N FOSSIL
] b [CHARACTER | o=, G o | GHARACTER [ s
Q ] ol 0. o i =
=Z|52lalg 2| B | GRAPHIC lo3z58, LITHOLOGIC DESCRIPTION i e A 2| g | SharMic 8. LITHOLOGIC DESCRIPTION
LZlwo|=|2 G| & [ HITHOLOGY Eeizrym Lz|28|2(8 G| & | urHoloGy[Zzien2e
Rl EE I EAE S a2z M FHE i sa2%
- = 3 v (=4 = QT
= = |2|Z|2 =5 SR IELF 5l
s —
FPiAm x Dominant Lithology: cominantly creenieh gray CPIFP Daminant Lithology: massive, haed, laminated, dark
e [5G 4/1), hard, laminazed; finely elternating greenish gray (SGY 4/1 to 5G 4/1) silty Nannofousil
5 & - Radiclarian Nannofossil Marly Limestans— — Mudstone. Carbonates are chiafly nannofossily tests,
1 = * f;:;:‘ Nannafossil Limestone {lighter colored) and 1 é . lnr;:iwt;um. :-kswq: dark biuish gray (58 4/1)
= i T b e A amaros tmoatore, v Cagertrdy swinge
| Bucon te . = 3 3
=1 (] benses, slight to no biotrubations. Some groded beds,
% Minor Lithologies: Section 2, 43-88 cm [alwo & currant ripples, clasty, Chisfly horizontal laminas.
m:“m”:;f;‘:’.ﬁ.m:'" i - Minar Lithology: [ Sections 1, 2,3, &, 5, and B,
5 Y4
M v with mudstone leminations, Presence of numaraus lam| Liard i presance of Conglomerate layers, sometimes graded
BGY 4/1 i i with numaraus white nummalites, dayions clasts,
mEY &N b N“""’“:"“""""' chrt, '"‘F . f":‘"" L mare or less sbundant glauconite and various rock
angular puml -agments, hasalt, Foraméniters
2 Tragroesnts somwtimes uniilled with glauconite, 2 o '\'l:"-m :ﬂﬂﬂ.wﬂllaM,mudllom, Igneous
Thin Sendatons layers [Sections 4 snd 5). e
i EARS:
¥ laminee
1.2 (topl, 3 and 4, toguther with graded becks. Changes ;:‘:. 2—&;‘!5 [Nannatassil :‘"e?’m 5o
in deformation direction in Section 1, 000 cm - &, o) arz, I‘M
Section 1, 90 to 160 cm & —, Section 4, 100 cm It Clay minerals 20-B5%
FP 8, Soction 5, 30 cm — 5 ~. Evidence of s Clay 7585% Opaqua minerals 0 6%
CP frregular laminations, lanses, stringar, clams, rip-up CM AM Heavy mingrals,
and other currenm figures. Minor and local bioturbation. i ::f‘m 2;;
i 3
3 . SMEARS: a Foraminifars TH 5%
175, 375 (Radiolarian Nannofonsil Marly Limestone) Glaucanite (675 I
Sand 5% Ouartz, Foldwpar 3 5% CARI .
it 15% Clay minerals <10% 218 ?::'::R;;"‘TE'
§ Clay 80% Opague minerals % AN
] Haavy minerals, mica 3% £z
".f Nannofousils  4BE1% g2
g AM) Radialarians F s w CM|
= Glauconite % -1 E SGY 4N
2
s |@
sevan 575 (Nannofossl Limestons| = =
= % Sand % OQuartz, Feldypar 3% : 4
= Sitt 0% Clay minarals <10%
2 Clay B5% Opaque mineralt % 5
o .
B Heavy mirerals, G
2 m - S
Mannatoulhs BE% %
: Faraminifers % 3
2 [CPIAM Glaucanite % 3| |
5
‘; CC (Mannclonil Mudstans! g
- Sand  E% CQuarrz, Feldupar % cP -
8 ) St 18%  Clyminesls  40% B 5
] Clay 80% Oporue minersls 2%
a Meavy minerals,
mica "
E: 1 Nannolossils m
3_‘ = Foraminiten % -
4] ] Glauconite " £
BB
] 3
- CARBON-CARBONATE: A
4 wvoi 2.23(3.7,0.1,30) P
& 3 [ b
] 1 wvoip
71 3 7|
ce|ce| 8 ce| - . cc Qb g
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SITE 445 HOLE CORE 79  CORED INTERVAL: 740.0-749.5 m SITE M5 HOLE CORE 80 CORED INTERVAL: 749.0-749.5 m
FOSSIL o FOSSIL
L | CHABACTER |, o 5 |n |cnaracter | o=l
2. G| 2 | GRAPHIC |pal>=5 2- o| & | erarHIC |o3/5=2
b e ol & 3 RIPTION el |oew o & C logizsie
s ;g e 3 | B | utHoloey ;;125 LITHOLOGIC DESC s} S :% 2 8 = £ | urHoloey ";‘-EE UTHOLDGIC DESCRIPTION
Bl EE FELH ul = 5223 7 [onl2|2 13 H faazs
= |z |8l=|2 2l =z |z |Bl=|4 o8
- o1z =] pres - 1z 1% Y= e bt
. ] sax4n Dominant Lithology: dominantiy dark greenish gray Dominant, Lithology: dark greanish gray (56 4/1 ta
- (BGY 4/1); Ninely altoemating, laminated Nannafossil 56 4/1) nannatossiks rich Mudstone, Sandy Mudstons
03 Limestone (lighter) and Nannofouil Mudstone FM| with numerous silE layers and laminations throughour ,
1 § {cdarker], with cosrser grained white Limestone i . 5GY 5 qlaucanite stresks
voIip {foramniniera-rich) (Sections 1 to B); rathes massive cP
1.0 darker colored Nannatossil Mudstons (Sections 8 and 7, eIt layars generdly show s shatp contact st base,
CC); all the sediments with 1% glasconite, sharg lower el & radational one urwards. Sequence snd inictse
= boundaries often gradational upwards, Evidance of soft identical 1o Care 70, Some lanws, clay siresks, carbanate:
. sodiment o and mad, i | rich vdimant uresks; generally nacmal graded beds,
= Current scours at base of coarse units, somatimes rip-up Bt somutimes intmss [Section 3, 145 cm, Section 6§,
i ety clwy clusts, lsminations throughout, 25 and 53 em), Bioturhation minar tn moderate.
CFAR : Minor Lithelogy: Section 2, 145-150 em = Conglomerats Frlom SMEARS:
T sGan arading upward 1o sand. Red and black mudstone chunks 175, 2.86, 2.906 (Nannofassil Mudstone)

2 T . nd several other kinds of ithic fragmants, 2 Sund  7-20% Ouarts, Feldipar 3+ 7%
= N . il 13-20% Clay mincals  30-48%
= SMEARS: £ 10R 272 Clay 2060% Opague minsrals  D-20%
T 275, 375 (Nannotousil Limitana) ol Haawy minarats,
== Quertz, Feldspar 2. 3% Nannofowils  60-70% 1 mica 210%

= : Clay minerals  10:17%  Glauganie " ¢ Foraminifen 3. 5%
= r Opague minerals 2. 5% o A Nonnofossile 10-40%
% — Heavy minerals, =4 Glaueanite 1 2%
I FP) —ery v aA mica [N -
& T wry =] lem | CARBON.CARBONATE
- — 2.95 [Limestone) F-4 = 259 (25,01, 20}
4 1 = 7 Quartz, Feldspar 1% banste 2 3 H
m— Clay minerals 0% umspecified  B7% E cP o
= Opaque minarals 1% Foraminilens  20% 2 !
- — Haavy minaess, Glauconits % 2 "
E = mica g8 =]
= =y W 8 V|
H = = 4:75, 6120, CC [Nannofossil Mudstone) s | B
E 2 = || Sand 310% Ouarty, Faldipnr  2-15% Tl 5GY 4,
S| @ |cplep = — St 715% Clay mirerals  10-40% - 5G4,
= = Clay 75.00% Opsque minerals  510% 6N saan
g 4 Sy i Haavy minerals, g 4
5|2 — — mica 1- 6% 1
k = M Fominifers 3 5% ]
5 = || Nannofowsils  26-40% g
= - — Glauconits =
5 L 16120, €c) " 8]
£ = CARBON-CARBONATE: ==
@ = [ 248(1.7.00.13) =
E i == M [
T
5 = 56 4/ ? =Nk
] === —
: = |!
="
=
=
T
FriFm M —
6 6 —
T5YR N/
voio
7 7 .
PICM| B cC b Ty * cC
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HOLE CORE g1  CORED INTERVAL:

IS¢

SITE 445 759.0-768.5 m SITE M5 HOLE CORE 82 CORED INTERVAL: 768.5-778.0 m
FOSSIL . o FOS55IL =
] 5 | CHARACTER | s U | | cuaRacTeR ] | 8%,
o i —or = (=] el =
e P-4 P 9| & | SRAPHIC lagiz53 LITHOLOGIC DESCRIPTION et [ 98 alg| © "”:'é: 3iz3(8) LITHOLOGIC DESCRIPTION
1z 22120 G| @ | uTHOLOGY Exich oo 1z L2210 G| & |vTHOLO GY Zxich o
£7[o8|2|2 |5 s St el T e P Wl o= 225
= )= = = a 2 i =
= |= [o|g|=2 B[l = ) = |= |9(F|2 Sl S
Dominant Lithology:
n Dominant Lithology: dark ofive gray (5Y 321 10 Dark greeniah gray (SGY 411} hard Mudstone snd
M | iark greenish gray (6GY 4/1) Calesrscus Sandy Sanly Mudvtone, frequently interbadided with very
EP Mudstane with st and send interbeds, and 1% 5GY 41 thin layers or lsminae of Siltstone, fine ond coarse
1 svam @auconite. Laminations throughout, fraquent = Sandstone, Inan ireeqular alteration, Silt amd wnd
gaded bedding, often intense in Section 1. RPCM & layors, often normally graded bedded, ncreass
. Ocewrrence af irmegular laminee, lenses, contorted = dhowrwards, togethar with an increase in CaCOy
beds, shump structures (Section 4, 5080 cml, Fay content {Section 5, 32 cm).
chiyey o sandy streaks, macrofaults. Bioturbation
- absent or minar. Secimentary structures! graded beds maindy in
= A sedimants in Section 1, 50, 63, 84, snd 122 cm,
SMEARS: = and Sections 3 and 4 (ong bad from Section 3 110
565, £-20 {Calcareous Mudsione) m m to Section 4, 13 em) and Section 5 {ooarse sandstorne:
ICM, v v SandTR- 5% Duartz, Foldspar 10-25% BGY 411 caltarnous shedls and subangular rock pebbles), Laminas
g Silt 40-55% Clay minerals  37-85% treguent in Sectians 1, 2,3, &, and 5. Flaser and
2 N Clay 40.60% Opsque minersly 5% 3 . contorted heddings in Sections 3 and B especially
Heavy minerats, = FM = Frequent lerses.
mica 715% H N as
Carbonate E SMEARS:
unspecified  10-18% 2 =] 280, 4123 (Mudstons)
MNannofossils 3 B 1 Sand TR- B% Cuartr, Fetdspar 15%
Glaucanite (620) 1% g — St 3542% Cloy miowrals 45.55%
2 — Clay 8065% Opague minrali 510%
8 o 186, 1140, 3-93 (Caleaswous Sandy Mudstons) 4 A Husey minerals,
= oy Sad 10-30% Quarte, Feldpar 10-20% I = mica 7-20%
o |FP ] Sat 10.60% Clay minerals  D-52% = = Nannofassils P
3 W Clay 2540% Opaque mineraly  310% g| ™ f i
2 . Heawy minerals, s IFP 1100, 3125
- = mica 10:20% 2 Sand 20-25% Quartz, Faldepsr 30-40%
£ 1 Cartianate A = St 65% Clay minersls  6518%
Rl urspecifind  5-50% & Clay 10-15% Opagque mineraly 13-14%
§ g = Nannofossits  315% - fay Heawy minerds
S1E ! Glauconite (CC) % Lt mica zxnz:
S - Nannofossls 3
2|3 - = CARBON-CARBONATE — s
g : e 2411.7,000, 13 o 5-32 (Limestane]
% 4 L Sand 15% Quaitz, Feldsrar 10%
5 CM sl S 7E% Clay minerals  <5%
£ ! Clay 10% Opegue minerals 3%
E Heavy minerals,
@ L mica 0%
Al CARBON TE
g 120 (1.1, 0.0, 8 unspecitied  70%
? . MNannotosily - 3
4
FR|FM 0
¢ =
P
L
1] .
Fm —
6 =
7
ad i K cc - == S
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SITE 445 HOLE CORE 83 CORED INTERVAL: 778.0-787.56m SITE 445 HOLE CORE 84 CORED INTERVAL: 787.5797.0m
FOSSIL o FOSSIL e
S » | CHARACTER | gl O |= | CHARACTER | sl=d,
o 0| | crapHIC |4/5=5 9,12 2 5
Gt mw ol = c =35 FE Q| = | GRAPHIC
1z ;% 23 § 5| £ | urHoLoey gk LITHOLOGIC DESCRIPTION e :5 ¢ 8 : E LITHOLO GY [22 eg: LITHOLOGIC DESCRIPTION
2 B - 2| Y
AR 2693l | |22
= i e b - - E z 2 S vl S
o]
Dominant Lithology: mainky dark greenish gray Q
(6GY 4/1), hard Sandy Mudstone, Mudstone, and FP ;o] | Dominant Lithologies:
Calcarsous Sandy Mudstone, interbeddad with many = Section 1 — Sandy Mudstane, with fine laminations,
GV 4 sandy thin layers and laminations. Graded beds ] benses, patches, C0 strogks.
1 Geur ot soime intervals, and micro-comalitions sned 1 = "

FPIFM) freq ¥ occur laminated = Section 7 — Sty Mudstones, Siltitones, Sanditone,
rudstone. Graded conglomarats snd coarse sandstane - R ‘/\ Mudstones; white calcareous streaks; coarss bids
interbeds: at Section 3, 140 cm to Sectiond, 52 cm, a B 5GY 41 without laminations,

Section 5 0-12 em, and Section 5, 38.57 em, with -
numarous smadl fragments of calcarnous fossil sheily = Section 3 — graded Sandstones Brecciz 1o 98 om;
and sutangular to subrounded pabbles, 2 Musdstones, Silty Mudstones at 98-150 cm. lragments
§ = lithics wp o 5em, inclutfing ignecus, large foraminiters.
SMEARS: 2 Balow 98 crm = altoration of fire Mudytone/Silty
375, 4-53 (Calcarsous Sandy Mudstone) il raX 5G4 Mudstone without laminations.
o 2 Sand 15:25% Quartz, Faldspar 17-20% E 8 & 9
:: {CM Silt  45-50% Clay minerals  29-38% w i = SMEARS:
Clay 25-40%, Opaques minerals  25% % - 171 [Sandy Mudstana)
= Heavy minerals, Bl g Sard 2% Quartz, Felcspar 10%
5 mica B17% =5 |7 \& St 40w Mica 18%
5 Carbonats & Clay 0% Heavy minerals 4%
] unspocified  16-33% Clay minerals  43%
3 Nannotossils 3 5% Voleankc glann 6%
H bl Fa) Opaque minerals 10%
5 5 178 (Sandy Mudstona) Elne Carbonate
Sand 25% Quartz, Feldspar 20% & - urapecifies 5%
o a sayan s ao% Clay minerals 4% [ a b Nannofossits 2%
3|9 |eplem Clay 35% Opaquu i
E 5 mineraly 0% R 2:85 (Mudstane)
g Heavy minerats, 7 . Sand 5% Cuarre, Feldspar 16%
B mica 18% — Silh 25% Wi o
3 Cartanate 1 Clay 70% Heavy minerals 2%
ungpegified 5% — Clay minersls  50%
g‘ Nannotossily »n ] Opegue mineraly 10%
P 7 Vpleanic glass 8%
B5-17, CC (Mudstone) =1 Casbiormte
4 . Sand  7-10% Quiartz, Feldspar 10-12% " ] umpecitied 4%
St 25:30% Clay minerals  38-82% Nannglonils m
AP Clay BO-B8% Opague
minesals B-10% - 3119 [Silty Mud)
Hoavy minerals, - Quartz, Feldspar 10%
mica 4% ] Clay minrals  45%
Nanrofouwie  TR- 6%
- 1 CC (SHry Sandatona)
CARBON-CARBONATE: VoID Sand 76% Lithies, Opaques 0%
1-10411.1,0.2,8) e
FP =3 CARBON-CARBONATE:
5 5 a 1-120(08.0.1, 6
FM B
L E
T
Frle| B el Fimisia=
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SITE 445 HOLE CORE 85  CORED INTERVAL: 787.0-806.5 m SITE 445 HOLE CORE B6  CORED INTERVAL: BOG6.5-816.0m
FOSSIL i\ FOSSIL i
% |~ | cHARACTER % |~ [ CHARACTER
exlzwl T, 8| & | orarmic =8 LITHOLOGIC DESCRIPTION Orlsw 8| £ | orarwic L2 HOLOGI RIPTION
1z [R312|0 5| & | utHolosY ;g.‘: 1z (52|28 [ £ | utHorocy [Z2lEm on LITHOLOGIC DESCRIPT
;=°”3§S oz ;55‘ 23|on|3|Z g @l = ER
- |z iir—| = | - |= =
Fo|= (9|22 B snin] = = |= |9 ; 2 v
AP | P . [P ;
inant Lithologies: cP Dominant Lithologies:
Mudstons snd Sandy Muditons. Section 1 = alternating Muditons and Muddy
M Section 1 = lpe, sltemating Sendstons snd Sltstone. - Silttone; lighter carbonate wreaks
! Pt Sy e Section 2 = irregular alternations of Mudstona, J . Section 2 = Silty Mudstone, with Tew silt layers.
FM Siltstone, Clay patches in sitty meudy matrix 100115 =
e, 130.150 &m. S Sectinn 3 = a1 per Saction 2, same |leminations;
P = BGY 411 Mudstone with nanroicnis,
- Section 3 = attarration of Silty Mudstone and soft =
=] fine Cluystome, with laminations ireguler et 0-22 cm, =z Section 4 = Muddy Sittstone, Sifty Mudstone,
L) 22-88 £m: alternating Mudstane and Siitriane without @ EM Sandy Mudrtons, graded bads, convolute beds,
= [ ians. Lenticular saft-sed H lammirige lenses,
= B
& 56V 411 Minor Lithologies: 3 v SMEARS:
= 2 L Sanddstone £ 2 1.80 (Mudstone with Carbonate)
o FM Section 1, 14135 em = irceguiar graded bed; very coarse E Sind % Quartz, Feldepar 7%
_ aptletto 10 pRia0s, comRoR o 160k ragmanis — § 8 St 26% Mica "
= Igneous and wdimentary — and petecypod frgments. ' Clay 67% Heavy minarats ™
a . EY#N H Clay minerals 67%
£ SMEARS: ﬁ Opaque minerals 6%
8 BGY 411 275 (Cal e Mudstone) 3 g Volcanic glass. "
2| @ BY 411 Sand 20%  Quartz, Feldspar 10% E [RP Carbonaty
g[8 Sl 40%  Heswy minerals 3% @ P unspecitied %
a3 Clay 40%  Clay minerals  38% g Foraminifors ™
§ g 3 zlua iy 2% & 3 sGY 411 Nannatassils ™
2|y PP 5GY 411 m:m-u - 9 ta 1.60 {Sandy Clayay Musdstons)
= Sponge spicules 1% | SR Send 20% Ouartz, Foidipar  15%
# St 55% Opaques, Lithics  28%
8 2:138 IMucdstone} Clay 26%
;g Send E%  Ouariz, Feldspar 26%
H . St 35X Heawy minerals 5% 3108 (Mucdstans with Nanaotossils)
§ = Gay 63%  Clay minenals  42% FP Sand 3% Quaniz, Feldspar 25%
o 4 ::‘Cl Tragments : Sik 2™ Clay minesals 5%
- T :-;: fw 2 Clay 7o Mannotossity ™
P 4 el . unpecified 4% 4 i | 480 (Sancy Mudstona|
l Zeolites ] ] Bandl 20% Ouarte, Feldspar  16%
= Silt  30% Clay minarals 57%
=Y 420 (Mudstane) 5 Clay 50% Heary minesals 1o
= Sand 6%  Quartz, Foldspar 16% 3]
— 5GY 4N St 20% Heavy minerals  11% 2 CC (Silty Sandstone)
o L] Clay 75%  Clay minerals  B2% -t Sard T0% Cuartr, Feldspar  13%
- Rock fragments 8% a S 20% Opogues, Lithics 5%
B Volownk:gliss: 2% E Clay 10% Clay mirerals En
=) Carbanate - Carbonate
5 ] tnspecified ™ g h ungpocified %
4 489 (Calcarvous Sandy Mudstone) ] CARBON-CARBONATE:
- Sand 40%  Cuartz, Feldgpar 16% . 148 01.4.02. 100
7 Silt A0%  Hoavy minerals  12% j voID
- Clay 20%  Clayminarsls  15%
1 voID Rock fragments  20% 1
- Voleanic glass TR B
& Carbarate 9
-5 unspecified  29% 4
- CC (Slity Mudstona) .
& ] Sand 15%  Quartz, Feldspar 15% 6 9
i S 40w Heavy minerals  10% 1
— Clay 45%  Clay minaraly  48% =]
. Rock fragments  20% 3
= Volcanic glass % -
Carbonate =
7 ungpecified  B% 7 E
2 CARBON-CARBONATE: .
FPiFP| 8 I =1 264 (0:2,00, 1) cPicM| B B *| saran
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SITE 445 H O:OESSI |. CORE B7  CORED INTERVAL: 816.0-825.6 m SITE 445 HOLE CORE B8  CORED INTERVAL: 825.5-835.0 m
FOSSIL
»
3 |o | cHamacren | glEd % |, | cHARACTER ula
P& “ o e < Z| w 2
2 law o| = | GraPHIC 2 O O| 2 | cRaPHIC |p3l5=ls
1z |o2|2l8 | E [ iithoioey Laleon LITHOLOGIC DESCRIPTION -2l 13- T 2| & APHIC lodlzale | LITHOLOGIC DESCRIPTION
ws (mo|=| 2 Gl @ =2lsulsz) 1z 521210 5| & | virHoLO GY ZaluriB)
S HH PR = 2[Rzl | (3] 2 =
- | i [ b4
= = |9|F|2 ol = = § Zla B
Dominent Lithalogies: Dosminant Lithologies:
. Seetlon | = altesnating Sdty Mudstone and Muddy - A Section 1 = alterrating Silty MudstoneModdy
r Siltstons, grading. i Siltstones, Canvalute beds, graded, slump structures,
1 .
Section 2 = alternating Slity Mudsions, Maddy Sil1- ¥ Soctlon 3 = slwernation of ity Mudstons, Muddy
stone, Sandytone, Numerous sediment strichures, R 10 1 I Sittatones with I i N
SGY 41 * fragmants, ?
Section 3 = Calcarsous Mudstone with sediment £ BGY 401
e i e, o, S ht
: YR with faminan, utes, g mierofaults —
ﬁ:::;— Clayey Siltstone, with grading, Sump A Lpeniae local darkening,
om . = Section 4 = Muddy Siltstons, Sty Mudston:
N 2 SGY 4N 'Sec!mlrﬁ - Sty ""‘.'"""‘.“""" COy laminations, JA‘ w coarser henes, wrringery, laminations, microfaulty
% oedl colar darkening: microfaults L 2 Ly Fip-p chints,
8 B 5GY 401
« Section § = Sitty Ssndione Sections § and 6 = — dips. Mudutons with coarser
Bib At Harminiationss, stringers, lunses, White COg laminations
= e -‘m' - = ealearenitng; microtmdts, curmant seour
= E Sand 2% Quarts, Feldepar 16% ]
H - SMEARS:
§ e ?;.'.. m Clay minerals o% o a 1400 (Sandy Silty Mudstone}
2 o b .| FE = 5GY 411 Sand 30% Cuartz, Fubupar 20%
E < 2 O ; S A0% Clay mineraly 53%
E:: B = 75 (Muds! 0
8 § 3 ] = Shicdvion k> = £ L 3 Clay 30% Mannafossily ™
s|E A St a0% Heawy minerals 5% § ‘§ = 190 (Silty Mudstone)
g o 1 FaX Clay 3% Opagques, Lithics. 15% ¥ g B Sand 20% Ouarte, Fekdspsr  25%
C = e % ] 7] Sho 40% Clay rmineraly 4
g — urspecitied % - § - Clay 40% Lithics 5%
g =1 = ] Mannafossils 0%
A 370 (Cateareous Mudstons) 8 i Carbonate
-1 Sand B% -
% = el ;32: g . SGY 4N, urapectlicd "™
- o —9 N4
5 R ] iy BGY 41 Cay G5% . 270 (Silty Mudstone)
4] 4 hu = H 20% 4 ] Sand 15% Ouanz, Feldspar  15%
E n i iy iond - St 45% Clay minerals 5%
o Clay 40%
o] Sand 4% Quartz, Feidiper 500 %
St 60% Clay minerals % 6115 (Silty Sandy Mucstone}
Clay 38% Voleanic ghass 5% Sand 50% Ouartz, Fulitspar  40%
St 30% Clay mineraly 51%
575 (Sdvy Mudstana) 20%
Sind 5% Quartz, Feldmar  18% RPY kel o
aln A S 4 Clay minesshs 6% Ha CARBON CARBONATE:
. BGY 4/1 Clay 50% Carbonawe 164 (04,013
ungpecified o s| 3
Forsminifers Fil Fm 4
A Nannotoesi ™ . -
680 Silty Sandstone) |
Sand 55% Ouartz, Feldspar  15%
St 30% Lithics 60% 1
Clay 15% Carbonate E
FM| BGY 411 untpacifiod = 7 ﬁv an,
CARBON-CARBONATE: -
& AT IS 1-70.01.3,0.0, 10)
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SITE 45 HOLE CORE_ 89  CORED INTERVAL: B35.0.844.5 m SITE 445 HOLE CORE 90 CORED INTERVAL: 84458540 m
= FOSSIL " FOSSIL 5
g e | CHARRCYER Bl % |~ | CHARACTER 2 i
O 2 2 B o,.|% = =
== :gl: & 2| B | SharHic loZiz5R ) LITHOLOGIC DESCRIPTION o L 2| &, auanmIG g LITHOLOGIC DESCRIPTION
1z |=3|%|8 i muowev e Lz [23|2|8 5| & | utnoloey ;E"'
£2|on5(2 13 “l = =R ;=’gu§zg “l £ ooz
s |= [9]|F|2 G S = |= |9|Z|=2 =
Fay Daminant Lithology: Mudstons, dack greanish gray Fa\ Dominant L L
with dark gray Mudstone, Sandy Jones scattered Generally dark greenish gray (56 4/1] with reddish,
dwoughout are graded, fining upward sequences in B|RP . blun grasn bisck brown colors for elasts.
1 o sevan irregular lanses. Also clayey lansas . Units irrogular = i w
2 mm to 2 em. Thicker tandly units show load casts. . 5G4 Section 1, 12:71 em = conglomerste grading upward 1o
1 « Riprup clasts of claystone. Extenstve micrataults. {:\ Santstonn/Silttones; 2150 em — repatithes. Saries of
High CaCO3 content. Sandysilty stringers thioughout. Conglomerate-Silt-Mud with Mudstons a5 1-2 mm
Salr sedimant deformation, . laminatipns; 50-75 cm — Bassl Conglomerate Mudstons
with intorbedded Silt/Sandstone Muditons from 50.60
5GY 411 Minor Lithalagies: Al cm; 7585 em — interbeds lenses of Sandstone/Sittstone:
with N& 1) Conglomarate, dutky red — Sandy Conglomerate = 85120 em — Conglomeraty-teeccia, rounded fragments
with reddish black and green clasts. g up to 2 cm; 120-150 cm — basal Conglomerate uprwards
AP|FM — g Ay 10 siltstane with interbeds of Sand-Sit. Fragments =
Al 25YA 32 12) Sandstane — rounded snct sngailar fragments. w o chart, macdstann
2 — of chert, mudstone, limestone, 0.5 to 3 om. Fining unward. £ 2
A b Section 2, 0-22 e — upsward fining, Conglomerate
— BGY 411 SMEARS: = Sandstona with sharp contact to Sitrtone at 72 cm;
él 175 |Siliesous Cabcarnaus Lithic Sandstone) * 2285 em bl Conglomerate aliowed by intarbeds
Sandd 15% Quartz, Feidspar  20% of Sand-Sitt-Mued. Longlomerate sgain st 30-40 om,
Siln 30 Clay minarsis 5% -é 45-40 cm, B5-150 e - basal conglomer ate with Intei-
|- Clay 55% Heavy Dpsque min. 7% o hodded series of Sand-Silts, Mudstona. Soft sedimant
Voleane gl i Ay deformation features; grading poot , iounded fragments.
frered BGY 411 Carbanate fass |
M with N4 unspecified W% ray Section 3, 035 om — conpiomerate continues from
Glaucanite 1% ] Section 2; 3565 cm basal conglomerate fining upwand
s 3 Zeolites % 3 10 sandstone-siltstons with soft sediment defarmation;
£ Iawrge fragmonts sattie in silt; 85-150 om — serie of
= bree 1101 [Lithie Sandrtone) e . insterbeddest Sty Madstones with sand 4t lonses,
= |8 Sand 65% Quarts, Felthomr 1% Cavuauiata o,
B S 20% Clay minarah "
ﬁ 3 Clay 15% Heovy oeaue min. 21% Core-Catcher — Clayey Sandy Sitstone, upward fining,
= | 3 - 5GY 411 Livhiey % . Laeninated.
T |5 o) whth N4 Carbonate g
g = A unspecitied 12% ] SMEARS:
5| |m Y Garconite b . 183 (Calcarsous Silty Mudstons)
g 4 | Zeolites " 4 - 241 (Sandy Lithic Siltstone)
i 475 (Silty Mudstone) ] :':“; :“"“"“; &ty Miscvons]
a Sand 20% Quartz, Fuldipss 25% -] o it """‘s"“" ol
St 50% Clay minnrals 47% ] wyey Sandy Siltstane
SGY AR Clay 0% H_«w!ﬂwﬂw min. 17% . CARBON.CARBONATE:
i i i 2108 10.0.1, 81
E with NA Carbonate m 0.0,
— urgpocitied 5 B,
—] Glmsconite L] -
Zeolites % =
M = I - 1 wvoio
5 B-75 {Silty Mucdstone) 5 a
|1 Sand 10% Ouantz, Feldspar  20% "
% st 30% Ty minerals 721 -
Clay 70% Heavy /Opague min, 0% =
g Carbonate .
= unspecified 3 =
=] Mangangss ™ ]
= ﬁv 4n ©C (Mudytone) ]
M Sand &% Cusrtr, Feldipar  25% —
S 36% Clay mineraly 5% 1
6 Clay 80% Haarvy /Opsue min. 10% L] :|
Walcanic glas. TR B
Carbonate =
unspecilied k1 -
CARBON-CARBONATE: .
367112,00,00
7 SGY 411 72 3
<= BGY 411 BB cC I e 4
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SITE #45 HOLE CORE 91  CORED INTERVAL: B54.0863.6m SITE 445 HOLE CORE 92  CORED INTERVAL:  8635873.0m
FOs5IL i FOSSIL -
= =
o = CHARACTER - o = CHARACTER
9|2 | 2| orarnic o2uls O |Suw 3| & | orapmic |pZza3
3= iy 2 3 = = W OLOGIC DESCRIPTION
1z |52|2|8 5| B | umoloey EZRE 3. LITHOLOGIC DESCRIPTION 12 (222|8 £l & | Limotooy B2 0 LITHOLOGIC
al
S F P e g2oNgIZlgl | (5] 2 25z
= |a = N =
: |= [9]3|2 Al s = |= |9[2|2 &
Dominant Lithelogy: Conglomarate Doeninant Lithology:
- Diark groanish gray (SGY 4/1) with reds, gresns A Section 1 — varkegated Lithic Conglomerats,
Fragrments; cabcite reaction in cement round clagt sizn T mm to & om, Clasts in limestone,
' Teaganants. B 1 BGY 411 wndesite, basalt, mudstone, ete. mnd sho form
B matrix with minge €04 and elay; munded much
Section 1, 0-30 em — Conglomarats which fim mare than angular, No orientatian, no grading, to
RP| é. dawnward; 30-40 cm — Conglomarate at 30 crm Secthon 2, 38 e, Decrease in size toward bass
ra\ load cants into Silty Sandy Mudstons to Conglomarate
| ee] at 40 em; soft wediment deformation; 45150 cm ~ Section 2 — interbeddod mixture of variegated
[see] cyehie wrien of Conglomerates, Sanditones; Conglomerate and Sanditons. Sie increme
wague size grading upwand; soft sediment disturbance. dowrward (graced].
e Saction 2 = saries of Interbedred Sandstons Section 3 = mixture of Lithic Canglomarste and
? Conglomerste with red, green dosts, only one sharp Sandstone; possibly graded,
2 boundary at 60 om with Sandstons sbove Conglomerats; 2
deformation, load casts; generslly fines upward. 0-38 cm —
Conglomarats fram Sestion 2 3348 cm — basal Fa
interbedded with Sendstona finkng up; MNate: Graded sanditone recovered «h Section 1
4870 en — massive Sandstone, no grading: 70-80 cm - & has sed and green lithic fragmenta; graded.
- intermixed Canglomerste-Sandstons, poor grading; 5
&1 BO-150 £m — busal conglomerate Tining upward 1o A ﬁkﬁzﬂ;?ﬂmﬁ.
Sandytons or Conglomerats Sandstons 1o Limastons Al 245{03.00.7
clasts at base, BGY 471
3 Section 3 — variegated Lithic Conglomerate round 3
fragments 1 mm to 2 em. Vague sine decreas up
wetion into Section 4
. N
Section 4 — variegated Lithic Conglomerate 1 /mm to 3 BGY 41
om casts and as matrix; CO. in matrix. Continues to cc N4
Section 6 at 30 om.
u.&.t. Section & ~ 0-33 ingated Lithic
33-B0 cm basal Camglomerste with vogue contact 1o
ureieriying Sandstone — fires upward 10 Lardstons;
4 é BO-105 em — bassl Conglomerate with interbedded
Sandstane. Large (3 el limastone cla,
CARBON-CARBONATE:
255 (1.9,00, 1581
A
=]
8 5
& 3
-
i
7 =
cC Trsarei b




Section 4 — Bimodal Conglomarate up 1o 3556 mm
sty to spproximately 3 em. Angular fragmants
ineraase grading finkng up from bate (coarse clasts ot
base),

Core-Catcher — varisgated pebiblo oycles.

CARBON-CARBONATE:
2140 (0.4, 00,3

SITE 445 HOLE CORE 93 CORED INTERVAL: B73.0882.5m SITE 445 HOLE CORE 94  CORED INTERVAL: B82.5892.0m
FOSssIL FOSSIL =
: - CHARACTER : = CHARACTER
2 [Fu 8 s o2 8| £ | orarmic 2555
&C et I 1Y 2 2. LITHOLOGIC DESCRIPTION R =1 Y P 2l s v G"v z518. LITHOLOGIC DESCRIPTION
LZ|w0|2|2 I 35 LZ Ia5|E|2 5l & | LUTHOLD =
= S lowm|« Z|a s =;| 2 lom Zln w| = = :g
Z |z |52 " == i |2 % Gl
-l |22 = = |= |B12|3 i
Dosminant Lithology: o Dominant Lithology: Conglomerate.
Sections 1 snd 2 — variegated Lithie Conglomatats. [aes) Basic dark greenish gray {5G 4/1] with
Dark greenish gray with reds, greem, dack greens, red and green clasts.
1 browns. Fragment size up to 15 €m, 1 mm minimum. B 1
B sGY Al Sizes bimodal = >34 em = clagt, <14 mm = matrix, B A Section 1, 058 cm — hasal Canglomerats with load
Matrlx; high in Caliy, Large size clastics incroasn . cwit boundary to Sandstons at 55 cm. Decresse size
downward ot expende o matrix (grading?]. Clasts = - upward ;;Mm 3t 30 em io:r\ud UﬂsLﬂ:lsl:\lxl!
hatalt, (smastons, andesits, red ang green modatones, Tone to 10.cm, and bedding dip « ; em =
chert, and metsmorphics(?), serpentina? (igneous baaal mediuen bimodal Dm'mlm,‘ﬁmm uprward
dowrward). Baalt clast at 80-105 em in Section 1 s inte Conglomarats Sandstons a1 110 em {55 1o 100)
subrourded. with i liing of 1o 55 cm
b and appearance of grading with intarmixing rounded
Section 3 = beginning st 140 em in Section 2, - tragments. Dip bolow 70 em b = with saft sediment
Conglomerate becomes unimodal (no large class) macrotaulr.
imatrix only}, Dark greenish gray with red,green T e
aned white clasts, coment approximately -2 mm. on 2, om — contimmtion al
Novﬁmsuuﬂamlnsmt ! B n&nlnnl.mumu:mo.um.7; lﬁ:n.murnu

- series of Sand

marging into S7

clast sire 10 2 em, solt sedemient loed casts, 8070 em =
bimadal Conglomerate. 70, 80 to 160 em = basal himodal

i d 1o ut 123 em
with harizon tal bedding and to 70 or B0 cm. Bmal
Conglomeruts 1o 35 cm of Section 3,

Section 3, 0-40 cm — bimacdal varsegated Conglomerats
fing dawn; vagus boundary at 40 em. 4067 em —

‘daminant Sanditone down boundary gradational to
conglomerats. 67-140 em — himodal Conglomerats
(3 em clasts) fins deown and upward, 140-150 cm —
Sandone—Conglomersee.

B>

I\

Section 4, 0-30, 40 om — inturmaxed; 30, 4075 e =
intermixed 1o Conglomerate at 75 em; pebibile conglomerate
starts at 150 em o Section 5.

CARBON-CARBONATE:

2102 (0.4, 00, 3
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