2. SITE 463: WESTERN MID-PACIFIC MOUNTAINS!

Shipboard Scientific Party?

HOLE 463

Date occupied: 2 August 1978 (1708Z)

Date departed: 10 August 1978 (15157)

Time on hole: 190.2 hours

Position (latitude; longitude): 21°21.01'N; 174°40.07'E
Water depth (corrected m, echo sounding): 2525
Bottom felt (m, drill pipe): 2532

Penetration (m): 822.5

Number of cores: 92

Total length of cored section (m): 822.5

Total core recovered (m): 301.8

Core recovery (%): 36.6

Oldest sediment cored:
Depth sub-bottom (m): 822.5
Nature: limestone
Age: Early Cretaceous (Barremian)

Basement: Not reached

Principal results: The main objectives at Site 463 (Fig. 1) were to con-
tinuously core to igneous basement, in order to determine the
geologic history of the western Mid-Pacific Mountains and to
recover a complete pelagic record for biostratigraphic and paleo-
ceanographic interpretations. lgneous basement was not reached,
even though 822.5 meters were cored, The sediments and sedimen-
tary rocks were divided into four major lithologic units (Fig. 2).
The oldest unit, at least 190 meters thick, is interbedded pelagic
and clastic limestone of Early Cretaceous (Barremian) age. Shal-
low-water carbonate debris containing oolites, mollusk fragments,
stromatolite fragments, and rare glauconite grains makes up most
of the clastic limestone beds. An overlying unit, 45 meters thick,
consists of cyclic carbonaceous limestone of Early Cretaceous
(early Aptian) age, with volcanic ash. The abundant ash in this in-
terval indicates frequent volcanic activity on nearby islands. The
high organic-carbon content of some beds is strong evidence for a
sequence of anoxic events that are of at least regional and possibly
worldwide importance. The overlying unit, 136 meters thick, is
composed of multicolored pelagic limestone beds with chert as a
common component; it is early Aptian through middle Albian in
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age. The top unit is divided into two sub-units. The oldest sub-unit
is 405 meters thick and ranges in age from late Albian to early
Maastrichtian. Rock and sediment types are nannofossil and fora-
minifer chalk, nannofossil and foraminifer ooze, and limestone
with minor amounts of chert and porcellanite. The youngest sub-
unit of the top lithologic unit, 47 meters thick, is nannofossil ooze
of early Eocene through Pleistocene age. The calcareous plank-
tonic faunas and floras in the Miocene and Pliocene oozes are
heavily dissolved, despite the relatively shallow depth of deposi-
tion at this site, The base of the youngest sub-unit marks a major
hiatus between lower Eocene and lower Maastrichtian sediments.
Seismic-reflection profiles show three major reflectors. The top
one, observed only on the 3.5-kHz records, marks the boundary
between the Tertiary and Maastrichtian nannofossil-ooze beds.
The second one marks the top of the limestone beds, at about 250
meters, that lie within the lower sub-unit of lithologic Unit 1. The
third marks the boundary between the top lithologic unit and the
underlying unit of Lower Cretaceous limestone beds, at about 450
meters sub-bottom depth. At least two reversed-polarity intervals
can be identified in the Chiastozygus litterarius nannoplankton
zone, which may correlate with anomaly MO or a reversed interval
that was identified at DSDP Hole 361 in the south Atlantic.

BACKGROUND AND OBJECTIVES

The late Mesozoic and Cenozoic paleoenvironment
of the central North Pacific region was the main target
of the sites drilled during Leg 62 of the Deep Sea Drill-
ing Project. The deposits were expected to contain re-
mains of several, if not all, important pelagic micro-
fossil groups. The selected sites were therefore located
on structural highs where calcareous sediments are pre-
served, whereas calcareous components have been dis-
solved over wide regions of the deep North Pacific ba-
sins. Carbonate deposits capping the Mid-Pacific Moun-
tains (Hamilton, 1956) southwest of the Hawaiian Ridge
were chosen to be drilled at the first site. We planned to
recover upper Mesozoic and Cenozoic sedimentary sec-
tions, as well as to reach rocks of the Upper Jurassic(?)-
Lower Cretaceous volcanic platform of the northwest-
ern Mid-Pacific Mountains (Larson, 1976). The primary
objective at this site, however, was to obtain lower Ter-
tiary and upper Mesozoic sections. The lower Tertiary
and upper Mesozoic planktonic record is scanty in this
part of the North Pacific; thus, good and complete sec-
tions were needed for both biostratigraphic and pale-
oceanographic interpretations. The study of upper Meso-
zoic and lower Tertiary sediments from this locale would
provide fundamental insight into the characteristics of
planktonic communities, paleocirculations, and fertility
patterns during a period of major biological crises as-
sociated with the Mesozoic/Cenozoic boundary.

The Mid-Pacific Mountains constitute one of the
large aseismic rises in the central and northern Pacific
Ocean whose nature, origin, and age are disputed. Gen-
eral morphology of the Mid-Pacific Mountains is shown
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Figure 1, Location of DSDP sites in the central North Pacific.

in Figure 3. It is not clear how its position is related to
the ancestral plates of the Mesozoic Pacific Ocean (Lar-
son, 1976). Basaltic rocks recovered at Sites 313 and 171
in the eastern Mid-Pacific Mountains are believed to
represent the volcanic basement (Larson, Moberly, et
al., 1975), but they do not necessarily date the main con-
structional phase of the volcanic edifice. It is interesting
to note that the ages obtained for the volcanic rocks
found at Site 313 are 30 m.y. younger than that from
Site 171 (Saito and Ozima, 1973). Dredge hauls from
guyots on the main Mid-Pacific Mountains platform in-
dicate that during late Early and Late Cretaceous times
the guyots were volcanic islands surrounded or capped
by coral reefs (Hamilton, 1956). Since that time they
must have undergone considerable subsidence (Win-
terer, 1976), because most of them are now under a few
hundreds to a few thousands of meters of water.
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The Mid-Pacific Mountains consist of several seg-
ments thought to be part of an ancient fracture-zone-
ridge-crest system that separated the North and South
Pacific Plates during the Early Cretaceous (Larson,
1976). Sites had been drilled during DSDP Legs 6 (Hee-
zen, Fischer, et al., 1971), 17 (Winterer, Ewing, et al.,
1973), and 32 (Larson, Moberly, et al., 1975) in the
Mid-Pacific Mountains, but the holes are on the north-
eastern segment, which probably followed one of the
old fracture-zone trends.

The generalized lithologies of Holes 171 and 313
from the northeastern Mid-Pacific Mountains and a
reconstruction of their probable paleodepths of deposi-
tion are shown in Figure 4. Dominantly calcareous Up-
per Cretacous and Cenozoic sediment sections at both
sites have a hiatus across the Cretaceous/Tertiary bound-
ary, and volcaniclastic sediments were observed in Cam-
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Figure 2. Lithologic column of Hole 463, Mid-Pacific Mountains.

SITE 463

panian deposits. A thick volcaniclastic and limestone se-
quence reaching back into Cenomanian time had to be
penetrated at Site 171 before recovering probably dis-
placed, weathered basalt of the volcanic edifice (Win-
terer, Ewing, et al., 1973). Reworked fossils in the
Cenomanian and plant remains in the volcaniclastic
Turonian and Coniacian suggest that part of Horizon
Guyot reached above the sea surface during Late
Cretaceous time. Unfortunately, the oldest sediments
recovered at Site 171 were not cored continuously. This,
together with poor recovery, makes it impossible to
reconstruct the earliest history of this site in detail,
although a reconstruction of its subsidence suggests that
the region around this site reached above the sea surface
for at least the first 6 m.y. of its existence. It is not clear
whether the basalt recovered below the oldest sediments
at Site 313 (Larson, Moberly, et al., 1975) represents an
extrusive or intrusive volcanic rock, but its mineral
assemblages suggest that it formed late in the volcanic
evolution of these seamounts (Marshall, 1975).

During Leg 62, we planned to sample the segment of
the Mid-Pacific Mountains along the western arm that
follows an ancient fracture-zone trend close to the in-
tersection with the fossil ridge crest (Larson, 1976).
Magnetic anomalies M22 and M20, which abut this part
of the Mid-Pacific Mountains northwest of Site 463,
suggest that the floor of the adjacent deep northwest
Pacific Basin is 140 to 150-m.y. old. All paleontological
data and absolute ages of volcanic rocks from the Mid-
Pacific Mountains indicate that they are Early to mid-
Cretaceous in age. Although these ages range over a
relatively wide time span, at least from Early to Late
Cretaceous, age relationships among the various seg-
ments of the Mid-Pacific Mountains are not clear.

Apparently suitable drill-site locations had been
found along the Mahi 7004 seismic-reflection profile
(Fig. 5A). The anticipated sediment section close to pro-
posed drill site MM-1 (Site 463) was believed to com-
prise an approximately 900-meter-thick section. Three
subsurface reflectors were thought to represent Eocene
cherts, interfaces between the oceanic basement and
overlying Mesozoic limestones, and interfaces between
these limestones and the upper Mesozoic to lower Ceno-
zoic chalks (Fig. 5B).

OPERATIONS

Leg 62 began after scientific staff members were ex-
changed in Majuro lagoon (Marshall Islands) on 28 July
at 0300Z. The first site to be investigated was 874 miles
northeast of Majuro Atoll. Air-gun and magnetometer
gear were streamed at 0455Z, and we proceeded toward
Site 463 on a heading of 015° (Rea et al., this volume).
At 1346Z on 2 August, we turned to a heading of 289°,
paralleling the Mahi 7004 trackline (Fig. 6). At 1645Z,
speed was reduced to 5 knots, and at 1708Z on 2 August
the beacon was dropped. We continued on a course of
289° for a half hour, pulled in the gear, and returned at
1752Z to the beacon. At 1942Z, pipe lowering com-
menced. After the bottom-hole assembly and two stands
of drill pipe were made up and run, a test was made on
the new pressure core barrel (PCB). It was allowed to
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Figure 4. Subsidence and simplified lithologic columns of DSDP Sites 171 (A) (after Winterer, Ewing, et al.,

berly, et al., 1975) in the eastern Mid-Pacific Mountains.

free fall at this point to determine if the tool would
operate properly after landing. After this test, the drill
pipe was made up and run to 2525 meters, when the Bo-
wen sub was picked up. The hole was spudded, and the
mud line was established at 2532 meters.

Water depth at Site 463 is 2525 meters (corrected
from echo sounding; 2532 meters as measured by pipe
length). A 5-second air-gun profile shows a sedimentary
sequence nearly 1-second thick (Fig. 7), consisting of at
least three acoustic layers. Acoustic basement is not visi-
ble. The proposed drilling program consisted of a sin-
gle-bit hole to be continuously cored through the 900-
meter ooze-chalk-limestone section and 100 meters into
oceanic basement, or until bit destruction.

On-site operations were routine. A bit with a 2.25-
inch (570 mm) opening was run, rather than one with a
normal 2.5-inch (635 mm) opening, in order to accom-
modate the pressure core barrel. Therefore, all cores cut
at Site 463 have a somewhat smaller diameter than cores
cut at previously drilled DSDP sites. The hole was con-
tinuously cored to 34 meters sub-bottom, where the first
PCB core was taken (34.0-38.0 m sub-bottom). The
hole again was cored continuously to 199.5 meters,
where the next PCB core was taken (Core 23, 195.5-
199.5 m sub-bottom); subsequently, the hole was con-
tinuously cored to a total sub-bottom depth of 822.5
meters, where it was abandoned because of bit destruc-
tion.

A drilling problem developed while Core 47 was be-
ing cut. After 4 meters had been cut, the pipe became
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1973) and 313 (B) (after Larson, Mo-

stuck and could not be rotated, nor could water be cir-
culated. However, the bumper subs still could be moved,
which indicated that the pipe was stuck below this point.
After working the pipe for 2 hours with pulls of up to
475,000 pounds, the inner core barrel was retrieved, and
circulation was regained. Then 50 barrels of mud were
added, and after 20 minutes the pipe came free and re-
mained free until the hole was completed.

At 0239Z (1439L) on 3 August, the first core was on
board, and we cored continuously until 0852Z (2052L)
on 10 August. Ninety-two cores were attempted, to a
final sub-bottom depth of 822.5 meters (Table 1).
Recovery was 301.8 meters. Core recovery for the hole
averaged 36%. The main reason for the lower recovery
was the chert, which was encountered early and again
intermittently as the hole was deepened. Higher-than-
normal pump pressure was required to prevent plugging
of the bit, which resulted in washing away of softer
sediments. The bit wore out before basement rocks were
penetrated. We left the site at 1530Z (Fig. 6) on 10
August, and steamed 065° to stream the geophysical
gear. After streaming the gear, we returned to the
beacon, passing it about 600 meters to the north on a
heading of 245°. A course of 245° was maintained for
about 1 hour, and we turned to a course of 132° at
1719Z and to 020° at 1805Z in an attempt to pass over
the beacon. This course took us west of Site 463, and we
missed by more than 2 miles. We continued on a course
of 020° for about 1 hour, and about 1940Z we turned to
a new course for Site 464.
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Figure 5. A. Mahi 7004 seismic-reflection profile across the northwest Mid-Pacific Mountains, showing
the proposed location of Site 463, Figure 6 shows the Mahi 7004 track line. B, Provisional pre-drilling
interpretations of possible lithologies and ages, based on the Mahi 7004 seismic-reflection profile.

LITHOLOGIC SUMMARY

Lithologic Subdivision

The sediment section at Site 463 is subdivided into
four lithologic units, the uppermost being subdivided
into two sub-units (Table 2). Divisions are based mainly
on composition, diagenetic features, and sedimentary
structures. Some of the basic sediment data obtained
from this site are given in Appendices A through C.
Complete tabulation of CaCO,; and organic-carbon
contents are given in Dean (this volume).

Sub-unit IA: Nannofossil Ooze (0-46.8 m)

The sediment of this sub-unit is highly disturbed to
soupy nannofossil ooze, dominantly very pale-brown
(10YR 7/4, 10YR 7/3, 10YR 8/3), light-gray (10YR
7/2), light-yellowish-brown (10YR 6/4), pale-brown
(10YR 6/3), and white (10YR 8/2, 10YR 8/1). Mottles
and burrows of similar lithology and color are common.

38

Most contacts in the section are gradational. A transi-
tion occurs over a l-meter interval in Core 2 (7.5-8.5
m), where the nannofossil assemblage increases to over
80% discoasters (Fig. 8). Discoasters remain abundant
(80-98% of all nannofossils) down to Core 4 (29 m).
Below 34 meters in Core 4, discoasters constitute less
than 30% of the nannofossil assemblage. Four small
fragments of Eocene(?) chert, 1 to 4 cm in diameter,
grayish-brown (10YR 5/2) and gray (N6), occur near the
base of Unit IA at 44 to 45.5 meters.

The boundary between Sub-units IA and IB is in Sec-
tion 3 of Core 7, at 46.8 meters sub-bottom. It is easily
distinguished by a color change from brownish-white
(10YR 8/2) above to stark white (lighter than 10Y 8/1)
below a sharp but disturbed contact. The first ap-
pearance of discoasters in the section, and the change
from predominant chalk below to ooze above, occurs at
this boundary. It also marks an early Eocene to early
Maastrichtian hiatus.
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Sub-unit IB: Foraminifer Nannofossil Chalk and
Nannofossil Foraminifer Chalk (46.8-452 m)

The chalk is characterized by its very stark white
color (10YR 8/1, N8, 2.5Y 8/1, and lighter shades). An
exception is the interval in Cores 26 and 27 from 219 to
226.5 meters, which is pinkish-gray (7.5YR 7/2, 7.5YR
7/3) and pink (7.5YR 8/4). The chalk in the upper part
of Unit IB is very uniform (no mottling or bedding).
Faint greenish laminations appear in Core 21, in three 2-
to 3-cm intervals. Mottling, burrows, and laminations
are more common in Core 27 and below, but for the
most part the chalk is uniform and shows no structures.
In many intervals, a soupy, highly disturbed sediment is
encountered; it appears to be formed largely by drilling
disturbance of a poorly lithified chalk. We have de-
scribed these soupy intervals as ‘‘ooze,”’ even though we
have some reservations about use of this term.

The composition of the chalk varies down-section. At
the boundary with Sub-unit IA, foraminifers constitute
less than 10% of the smear-slide components (Appendix
A). Planktonic foraminifers are abundant in the > 63-
mm size fractions (Appendix B)., Their abundance in-
creases to over 30% in Core 11, and remains high
through Core 15; it then becomes variable, usually less
than 20%, throughout the remainder of Sub-unit IB.

Thus, the compositional range of nannofossil chalk to
foraminifer nannofossil chalk to nannofossil foramini-
fer chalk is present in this sub-unit.

Chert, a common component of Sub-unit IB, occurs
for the most part as drilling fragments within the soupy
sections, and as ‘‘drilling biscuits”” within the more-
indurated chalk intervals (Hein et al., this volume). It is
highly variable in color, showing various shades of red,
brown, yellow, gray, and black. Some of the gray chert
is banded and burrow-mottled. Silicified chalk is closely
associated with the chert in Cores 30, 31, 32, 33, and 42;
because of its hardness, it may appear to be limestone.
White porcellanite commonly is observed as rims on the
chert.

The transition between Sub-unit IB and Unit II oc-
curs at about 452 meters. Unfortunately, Core 51 (442.5-
452 m) consists of only a few chert fragments and can-
not be used to determine precisely the boundary. Core
50 belongs in Sub-unit IB, and Core 52 belongs in Unit
11; the boundary between the two units arbitrarily has
been placed at the bottom of Core 51. The boundary
marks the transition from chalk to limestone (except for
the silicified limestones described from Sub-unit IB),
which can also be observed as a change from strongly
recrystallized carbonate (identified as ‘‘carbonate un-
specified’’ in Appendix A) to unrecrystallized nannofos-



Table 1. Site 463 coring summary.

Depth From  Depth Below
Date Drill Floor Sea Floor Length Length
Core  (Aug Time {m) {m) Cored  Recovered

No. 1978) (L) Top Bottom  Top Bottom {m} (m}
1 3 1439 2532.0-2537.5 0.0-5.5 5.5 5.42
2 3 1533 2537.5-2547.0 5.5-15.0 9.5 9.40
3 3 1616 2547,0-2556.5 15.0-24.5 9.5 7.98
4 3 1704 2556.5-2566.0 24,5-34.0 9.5 9.3
5 3 1852 2566.0-2570.0 34.0-38.0 4.0 3.02
6 K] 1947 2570.0-2575.5 38.0-43.5 55 8.23
7 3 2041 2575.5-2585.0 431.5-53.0 9.5 5.14
8 i 2146  2585.0-2594.5 53.0-62.5 9.5 4.05
9 3 2234 2594.5-2604.0 62.5-72.0 9.5 4.35
10 3 2333 2604.0-2613.5 72.0-81.5 9.5 9.25
11 4 0047 2613.5-2623.0 81.5-91.0 9.5 6.80
12 4 0144 2623.0-2632.5 91.0-100.5 9.5 9.02
13 4 0247 2632.5-2642.0 100.5-110.0 9.5 9.33
14 4 0345 2642.0-2651.5  110.0-119.5 9.5 6.57
15 4 0448 2651.5-2661.0  119.5-129.0 9.5 8.60
16 4 0540  2661.0-2670.5  129.0-138.5 9.5 8.80
17 4 0649  2670.5-2680.0  138.5-148.0 9.5 9.53
18 4 0744 2680.0-2689.5  148.0-157.5 9.5 0.59
19 4 0847  2689.5-2609.0  157.5-167.0 9.5 9.65
20 4 0950 2699.0-2708.5  167.0-176.5 9.5 1.41
21 4 1044 2708.5-2718.0  176.5-186.0 9.5 9.32
2 4 1146  2718.0-2727.5  1B6.0-195.5 9.5 6.64
23 4 1245 2727.5-2731.5  195.5-199.5 4.0 1.50
24 4 1338 2731.5-2737.0  199.5-205.0 5.5 4.23
25 4 1436 2737.0-2746.5  205.0-214.5 9.5 2.82
26 4 1528 2746.5-2756.0  214.5-224.0 9.5 8.80
27 4 1640  2756.0-2765.5  224.0-233.5 9.5 2.34
28 4 1746 2765.5-2775.0  233.5-243.0 9.5 0.06
29 4 1848  2775.0-2784.5  243.0-252.5 9.5 0.83
10 4 2005 2784.5-27940  252.5-262.0 9.5 .01
3l 4 2115 2794.0-2803.5  262.0-271.5 9.5 0.51
2 4 2212 2803.5-2813.0  271.5-281.0 9.5 0.25
1 4 2316 2813.0-2822.5  281.0-290.5 9.5 297
34 5 0020 2822.5-2832.0  290.5-300.0 9.5 4.08
35 5 0137  2832.0-2841.5  300.0-309.5 9.5 0.34
i6 5 0314 2841.5-2851.0  309.5-319.0 9.5 0.15
37 5 0427  2851.0-2860.5  319.0-328.5 9.5 0.02
k1] 5 0526  2860.5-2870.0  328.5-338.0 9.5 0.86
39 5 0636  2870.0-2879.5  338.0-347.5 9.5 0.23
40 5 0849  2879.5-2889.0  347.5-3157.0 9.5 0.12
41 5 0952  2889.0-2898.5  357.0-366.5 9.5 0.13
42 5 1103 2898.5-2908.0  366.5-376.0 9.5 0.16
43 ] 1216 2908.0-2917.5  376.0-385.5 9.5 6.40
44 5 1319 2917.5-2927.0  385.5-395.0 9.5 112
45 5 1421 2927.0-2936.5  395.0-404.5 9.5 0.05
46 5 1525 2936.5-2946.0  404.5-414.0 9.5 0.99
47 5 1631  2946.0-2955.5 414.0-423.5 9.5 0.08
48 5 1859  2955.5-2959.5  423.5-427.5 4.0 425
49 5 2049 2959.5-2965.0  427.5-433.0 5.5 0.05
50 5 2200 2965.0-2974.5  433.0-442.5 9.5 0.93
51 5 2300 2974.5-2984.0  442,5-452,0 9.5 0.13
52 6 0024 2984.0-2993.5  452.0-461.5 9.5 0.23
53 6 0212 2993.5-3003.0  461.5-471.0 9.5 1.66
54 6 0406  3003.0-3012.5  471.0-480.5 9.5 0.31
55 6 0530  3012.5-3022.0  480.5-490.0 9.5 1.00
56 6 0732 3022.0-3031.5  490.0-499.5 9.5 1.30
57 6 0944 3031.5-3041.0  499.5-509.0 9.5 242
58 6 1255  3041.0-3050.5  509.0-51B.5 9.5 4.30
59 6 1627  3050.5-3060.0 518.5-528.0 9.5 4.68
60 6 2005 3060.0-3067.5  528.0-535.5 1.5 5.82
6l 6 2207 3067.5-3069.5  535.5-537.5 2.0 1.70
62 7 0102  3069.5-3079.0  537.5-547.0 9.5 4.64
63 7 0328 3079.0-3088.5  547.0-556.5 9.5 3.55
64 7 0600 3088.5-3098.0  556.5-566.0 9.5 4.02
65 7 0820 3098.0-3107.5  566.0-575.5 9.5 335
66 7 1138 3107.5-3117.0  §75.5-585.0 9.5 340
67 7 1345 3117.0-3126.5  585.0-594.5 9.5 298
68 7 1551  3126.5-3136.0  594.5-604.0 9.5 0.57
69 7 1927  3136.0-3145.5  604.0-613.5 9.5 1.60
70 7 2355 3145.5-3155.0 613.5-623.0 9.5 9.61
71 8 0358 3155.0-3164.5  623.0-632.5 9.5 5.56
72 8 0813 3164.5-3174.0  632.5-642.0 9.5 6.60
73 B 1336 3174.0-3183.5  642.0-651.5 9.5 6.20
74 8 1654  3183.5-3193.0 651.5-661.0 9.5 207
75 8 1855  3193.0-3202.5  661.0-670.5 9.5 1.01
76 8 2149 3202.5-3212.0  670.5-680.0 9.5 1.37
7 9 0027 3212.0-3221.5  680.0-689.5 9.5 1.41
78 9 0244  3221.5-3231.0  689.5-699.0 9.5 1.44
9 9 0430 3231.0-3240.5  699.0-708.5 9.5 0.79
80 9 0706 3240.5-3242.0  T08.5-710.5 2.0 0.75
81 9 1010 3242.5-3250.0 T710.5-T18.0 7.5 2.30
82 9 1310 3250.0-3259.5  718.0-727.5 9.5 1.33
83 9 1703 3259.5-3269.0 727.5-737.0 9.5 2.50
84 9 1932 3269.0-3278.5  737.0-746.5 9.5 207
85 9 2252 3278.5-328B.0  746.5-756.0 9.5 k]
86 10 0226 3288.0-3297.5  756.0-765.5 9.5 1.38
87 10 0551  3297.5-3307.0  765.5-775.0 9.5 0.78
88 10 0854  3307.0-3316.5  775.0-784.5 9.5 0.60
89 10 1200 3316.5-3326.0  784.5-794.0 9.5 1.10
90 10 1522 3326.0-3335.5  794.0-803.5 9.5 0.24
91 0 1818  3335.5-3345.0 803.5-813.0 9.5 0.03
92 10 2052 3345.0-33545  813.0-822.5 9.5 0.10
Total 301.8

Percent
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sils and foraminifers. It also marks the transition from
uniform, massive carbonates above to multicolored car-
bonates below.

Unit II: Multicolored Limestone and Silicified
Limestone (452-587.7 m)

The sediment in this unit is characterized by lime-
stone and silicified limestone showing cyclic color varia-
tion on the scale of about 1 to 20 ¢cm (Fig. 9). Most of
the carbonate is recrystallized, but nannofossils and
foraminifers are still recognizable in most smear slides
(Appendix A). An important diagenetic overprint of si-
licification occurs in Unit II, silica replacing up to 80%
of some limestones. Silica contents range from about 10
to 80% in the silicified limestone.

Most intervals show common horizontal laminations
and burrowing, although a few (generally those lightest
in color) appear massive and uniform (Fig. 9). Burrows
are distorted and flattened because of compaction (Fig.
9). For the most part, laminae appear wavy and may be
either continuous or discontinuous across the core. The
cyclic nature of the sediments may indicate that the
sediments underwent a period of differential lithifi-
cation, existing alternately as beds of ooze and chalk
and (or) beds of chalk and limestone. This is shown by
selective fracturing and plastic deformation observed in
adjacent layers. Contacts between cycles may be either
sharp or gradational, but most are gradational and bur-
rowed.

Graded beds are present in Cores 56, 59, and 60 (e.g.,
Core 56, Section 1, 82-97 cm). The gradations are
generally marked by a celor change from dark at the
base of the bed to light at the top. All the sediments in
the graded beds appear to be pelagic; the upper parts of
the graded beds are nannofossil limestone, whereas the
bases are enriched in foraminifers and radiolarians.
Cores 60, 61, 63, 64, 66, and 67 have coarse layers (1-8
cm thick) enriched in radiolarians. Some of the coarse
layers exhibit erosional basal contacts, but the layers ap-
pear to be uniform, coarse-grained intervals, rather
than parts of graded units.

The colors of this cyclic unit are variable down-
section. In Cores 52 through 55, the cycles are alterna-
tions of white limestone and pale-green or greenish-gray
limestone. Cores 57 through 65 have cyclic color alter-
nations of pink, green, brown, and white. Cores 66 and
67 consist of alternations of gray and green limestone.
The coarse-grained, ungraded layers (previously de-
scribed) are very pale brown (10YR 7/3) in Cores 60, 61,
and 63, and light greenish-gray (5Y 7/1 and 56Y 7/1) in
the remainder of the cores in this unit.

Chert is a common component of Unit II and is
found as drilling fragments, nodules, and larger layers
(Hein et al., this volume). The chert is very similar in
most respects, including the range of colors, to that
described from Sub-unit IA.

The boundary between Units II and 111 is determined
by the highest occurrence of ash beds as a common com-
ponent of the sediments. There is one ash layer above
the lower Unit II boundary in Core 62, but this appears
to be an isolated occurrence. The boundary between the
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Table 2. Lithologic units at Site 463.

Sub-bottom
Depth Thickness Age
Unit Lithology Cores (m) (m) (m.y.)
IA  Nannofossil ooze 1-7 0-46.8 46.8 Pleistocene-e. Eocene
(0-50)
IB  Foraminifer nannofossil chalk and 7-51 46.8-452 405.2  E. Maastrichtian to
nannofossil foraminifer chalk 1. Albian (67-103)
II  Multicolored limestone 52-67 452.0-587.7 135.7 L. Albian to e. Aptian
and silicified limestone (103-112)
11l Tuffaceus and carbonaceous 67-71 587.7-632.5 44.8 Early Aptian
limestone (112-113)
IV Interbedded pelagic and clastic 72-92  632.5-822.5 190.0  E. Aptian to
limestone Barremian (113-117)
cm
95~
100
115
105
110|—
l_
Figure 8. Pliocene discoaster ooze from Lithologic Unit IA. A. Plane i
light (x 80). B. SEM photomicrograph (bar scale = 5 pm; 463-2-5, 120
100-101 cm).
two units is placed at the top of the ash bed in Core 67, i
Section 2, at 73 cm.
Unit III: Tuffaceous and Carbonaceous Limestone |
(587.7-632.5 m)
z g 3 3 Z . 125'—
The distinguishing characteristics of this unit are the
occurrence of ash beds and limestones enriched in ash Figure 9. Sedimentary structures in the multicolored limestone of
and organic carbon. These appear within a sequence of Lithologic Unit II (463-59-2, 95-125 cm).
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cyclic color alternations somewhat similar to those
found in Unit II. The cycles are color variations of
white, gray, and green, with darker beds of tuff and car-
bonaceous limestone, on the scale of 1 to 65 cm. Tuff
beds are greenish-black (56Y 2/1) and greenish-gray (5Y
6/1, 5G 4/1); the carbonaceous limestone is olive-black
(5Y 2/1) to greenish-black (56Y 2/1), with organic-
carbon concentrations to >7% (Dean and Claypool,
this volume). Intervals enriched in organic carbon are
horizontally laminated, without any zones of distur-
bance or burrowing (Fig. 10). The lower contacts of the
organic-carbon-rich beds are mostly gradational, and

cm
nor=

115f

120

130

1351

140

Figure 10. Sedimentary structures in the tuffaceous and carbonaceous
limestones of Lithologic Unit III (463-70-5, 110-140 cm).
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the upper contacts are usually sharp, but exceptions are
common. The highest concentration of organic carbon
is in Core 70.

The tuff (ash) beds commonly have horizontal lami-
nations, but several are massive (Vallier and Jefferson,
this volume; Hein and Vanek, this volume). The top and
bottom contacts of the tuff beds may be sharp or grada-
tional. Most gradational contacts are bioturbated.

The lighter-colored beds in Unit III (those without
high concentrations of organic carbon or ash) are usu-
ally burrowed and have wavy laminations. The upper
and lower contacts of these beds usually are grada-
tional. Chert, is common as fragments and layers within
Unit III. Most of this chert is various shades of gray,
although some dark-reddish-brown chert is present.

The boundary between Units III and IV, at the bot-
tom of Core 71, is marked by the disappearance of ash
beds as a common component of the sediment.

Unit IV: Interbedded Pelagic and Clastic Limestone
(632.5-822.5 m)

This unit consists of pelagic limestones and marl-
stones interbedded with clastic, mostly calcareous tur-
bidite and debris-flow deposits. The amount of clastic
sediments increases down-section through Core 89.
Cores 90 to 92 do not contain clastic limestone, but this
may be the result of selective recovery of the pelagic
limestone; these three cores recovered less than 60 cm of
a total of 28.5 meters cored.

The upper part of Unit IV (Cores 72-74) shows cyclic
color alternations of various shades of olive, green, and
white, similar to those in Units II and III. Burrowing,
wispy discontinuous laminae, and streaks are common.
Most contacts are burrowed and gradational, but those
at the bases of redeposited beds are sharp. The first two
clastic turbidites, encountered going down-section occur
in Core 73; they are pale-olive (5Y 6/2) and gray (5Y
6/1) and are composed of granule-size and smaller clasts
of carbonate, pyrite, glauconite, and quartz.

In the remaining cores (75-92), the dominant pelagic
component is light-gray and white limestone, with dark
and contorted laminations (Fig. 11) some of which zre
stylolitic seams. Clastic limestones are interbedded with
the pelagic limestones. Some of the clastic beds are tur-
bidites similar to those described above, but most are
massive beds with rounded clasts showing little or no
gradation in grain size. There is an overall trend for the
maximum size of clasts to increase with increasing depth
in the section (Figure 12). The clast sizes range from less
than 1 mm to several centimeters in diameter; the clasts
are in a silt- and clay-sized matrix. These massive clastic
units first appear in Core 80, and are common through
Core 89. Typical clasts within these massive beds consist
of fine-grained limestones, oolites, echinoderm and mol-
lusk fragments, glauconite, quartz, stromatolite frag-
ments, and basalt(?) chips (Fig. 13). The massive inter-
vals of clastic sediment have a yellow-gray (5Y 7/1)
groundmass, the largest clasts being white (5Y 8/1),
rounded, fine-grained limestone.

A few marlstone beds, generally showing fine bed-
ding and laminations, are also present in Unit IV. These
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Figure 11. Pelagic limestone with contorted laminations from the in-
terbedded clastic and pelagic limestones of Lithologic Unit IV
(463-77-1, 25-40 cm).

are dark greenish-gray (56 4/1) and appear to be
pelagic.

Conclusions

Site 463 contains an incomplete record of sedimenta-
tion and dissolution from the earliest Barremian to Re-
cent. Middle Miocene to late Oligocene, late Oligocene
to late Eocene, early Eocene to early Maastrichtian and
Campanian to Santonian hiatuses are the only impor-
tant interruptions in the record. The site has remained
well above the CCD throughout its history, Important
aspects of the sediments recovered at Site 463 are:

1) Sediments of late Pliocene to late Miocene age
(8.5-29 m) are nannofossil ooze; discoasters comprise
80 to 98% of the nannofossil assemblage. This is prob-
ably the result of increased discoaster productivity, as
well as selective dissolution of coccoliths.

2) The hiatuses at this site are essentially the same as
those at Site 171 on Horizon Guyot, but different from
those at Site 313 in the eastern Mid-Pacific Mountains.

Core
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Figure 12. Variation in maximum clast size as a function of sub-bot-
tom depth, Lithologic Unit IV,

3) A thick middle to Upper Cretaceous section pro-
vides an excellent record of sedimentation. A very high
rate of sedimentation in the early Maastrichtian to late
Campanian (~42 m/m.y.) marks the estimated time of
equatorial crossing.

4) Cyclic alternations of multicolored limestones
overlying carbonaceous limestones of early Aptian age
at this site are similar to cyclic multicolored lithologies
which overlie anoxic sedimentary sequences of the same
age in the Atlantic. Tuffaceous sediments, recording a
period of high volcanic-ash deposition, are interbedded
with the carbonaceous limestones.

5) The oldest unit in the stratigraphic sequence at
Site 463—the interbedded shallow-water clastic lime-
stone and pelagic limestone—probably represents the
shallowest depositional environment. Progressively
younger sediments were deposited in progressively deeper
water as the site subsided.

The sedimentation history at Site 463 can be sum-
marized briefly as follows. During late Barremian time,
the site was close to an oceanic volcanic island which ap-
parently was associated with shallow-water carbonate
banks. Existence of the shallow-water carbonates is
documented by the presence of displaced stromatolites,
oolites, and fragments of echinoderms and large mol-
lusks in the clastic limestone beds of Unit IV (Fig. 13).

As the volcanic basement subsided, shallow-water
sediments were redeposited at intermediate depths, form-
ing clastic-limestone layers interbedded with pelagic
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Tum

Figure 13. Carbonate clasts from Lithologic Unit IV (bar = 1 mm; all cross-polarized light). A. 80-1, 9-11 cm (709.5 m). Oolites and a clast of
oosparite in a micritic calcite matrix, B. 85-2, 136-138 cm (749.5 m). Part of a stromatolite fragment. C. 85-1, 76-78 cm (747.3 m). Oolites in a
matrix of micrite and sparry calcite cement. D. 85-1, 59-61 cm (747.1 m). Part of a large oolite. Fossil fragments and other calcite debris
““floating”” in a matrix of micritic calcite., E. 84-1, 20-22 cm (737.2 m). Fossil fragment with reticulate pattern, partly replaced by SiO,, in a
matrix of micritic calcite.
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limestones (Unit IV, Barremian to early Aptian). The
pelagic limestones and the lack of a diverse benthic-
mollusk fauna suggest that water depth must have been
greater than wave base (greater than about 200 m). Con-
tinued subsidence during deposition of Unit IV is in-
dicated by a decrease in the maximum size of clasts
within the clastic limestone in progressively younger
sediments (Fig. 12). Most of the massive redeposited
beds, which are up to 1 meter thick, show little or no
grain-size grading. This lack of grading tends to rule out
turbidity currents as a mode of transport of the shallow-
water clasts. The lack of size gradation and roundness
of the clasts suggests transport by debris flows, which in
turn suggests relatively short distances of transport. The
uppermost clastic bed in this unit is a granule-size car-
bonate turbidite in Core 73. The younger carbonate
sediments are entirely pelagic.

Shortly after deposition of the last clastic carbonate
beds in the early Aptian, the sedimentary sequence at
Site 463 was marked by a sudden influx of relatively
large volumes of volcanic ash, indicating nearby vol-
canic activity. Volcanic activity lasted approximately 1
m.y. (the time represented by Unit III). The presence of
volcanic ash is coincident with carbonaceous limestone
(organic-carbon content of as much as 7% by weight),
which indicates sediment accumulation under reducing
conditions. Whether the association of volcanic ash and
organic matter is fortuitous or causal is not known,

The multicolored limestone of Unit II was deposited
from the early Aptian to the late Albian. The associa-
tion of carbonaceous sediments underlying multicolored
(green, gray, pink, and red) cyclic sediments is known
from a number of sites in the Atlantic (e.g., Sites 105
and 367) and is almost exactly repeated at Site 463,
although multicolored sediments are somewhat younger
in the Atlantic (Late Cretaceous). The significance of
this relationship is not known.

The remainder of the Cretaceous sediments is repre-
sented dominantly by foraminifer nannofossil ooze and
chalk, with well-preserved microfossils. This suggests
that the sediments were deposited above (or near) the
Cretaceous lysocline. High sedimentation rates charac-
terize the strata of the early Maastrichtian, a time when
the site apparently crossed the equatorial zone of high
productivity.

Accumulation of sediment during the Cenozoic was
much reduced in comparison to the Cretaceous. Ap-
proximately 35 m.y. of the Cenozoic record is missing,
and the pre-Pliocene record which is present has an
average accumulation rate of only 1.0 m/m.y. The dom-
inant sediment type is nannofossil ooze with moderate
to good preservation of microfossils, suggesting deposi-
tion between the lysocline and the CCD.

Carbonate diagenesis at Site 463 reflects the normal
progression of ooze to chalk to limestone. The transi-
tion from ooze to chalk occurs across the early Eocene
to Maastrichtian hiatus and, because of poor recovery
of sediment near the hiatus, is not fully documented.
The upper part of Unit II shows chalk alternating with
ooze, the degree of lithification increasing progressively
to the bottom of the unit. The transition from chalk to
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limestone is not well documented, because of a high
abundance of chert in that interval and poor core
recovery. A diagenetic trend is apparent in the wispy
and wavy laminations, which become progressively
darker and better defined with depth, and eventually
develop into thin, dark stylolitic seams. This suggests
that pressure solution, due to increasing burial, selec-
tively occurs within these laminae, ultimately forming
the stylolitic seams.

Replacement of CaCO; by SiO,, filling of voids by
Si0,, and recrystallization of radiolarians are common
phenomena in Units IB to IV. The general sequence of
silicification (Fig. 14) appears to be as follows:

1) The chambers of foraminifers are partly to com-
pletely filled with SiO,.

2) The chambers of foraminifers are filled with SiO,,
radiolarians are recrystallized, and some of the CaCO;,
matrix is replaced by SiO,.

3) The matrix is completely replaced by SiO,, leaving
only the test walls of foraminifers as CaCOj.

4) Complete replacement of CaCO; by SiO,, and
formation of chert.

INTERSTITIAL-WATER GEOCHEMISTRY

Results of shipboard measurements of pH, alkalin-
ity, salinity, calcium, magnesium, and chlorinity, in in-
terstitial water from seven whole-core sediment samples
are presented in Figure 15. Values of pH are low relative
to surface sea water, ranging from 8.0 in the first core to
6.76 in Core 43, Section 3, 94-100 cm. Both pH and
alkalinity are largely controlled by bacterial production
of CO, and equilibrium with carbonate minerals. Be-
cause of the high carbonate content of the sediments at
Site 463, the interstitial waters are probably close to
saturation with respect to CaCOs;, as CaCO; is dissolved
to offset CO, produced by bacterial activity. As a re-
sult, alkalinity remains relatively constant with depth,
whereas the calcium concentration increases markedly
with depth (Fig. 15). An increase in calcium-ion concen-
tration in interstitial waters commonly is observed in
carbonate-rich deep-sea sediments, particularly in areas
with rapid rates of sediment accumulation, and is attrib-
uted to dissolution of CaCO; at depth (Sayles and
others, 1973).

At Site 463, the increase in calcium with depth is
almost matched by a decrease in magnesium; this in-
verse relationship might imply formation of dolomite,
although none was observed in smear slides of the sedi-
ments. Salinity and chlorinity show little variation from
normal surface sea water, both increasing slightly with
depth (Fig. 15).

The greatest change in interstitial-water chemistry ap-
pears to occur below 225 meters sub-bottom (Fig. 15).
Unfortunately, poor recovery prohibited collection of
interstitial water between Cores 27 and 43 to better de-
fine these changes. This zone of change is indicated by
increases in salinity, chlorinity, and calcium, and by
decreases in pH and magnesium; calcium shows the
greatest change. There is no apparent change in the sedi-
ments that would indicate an increase in rate of dis-
solution of CaCQj; between 225 and 480 meters.



PHYSICAL PROPERTIES

The wet-bulk density of soft sediments was measured
by the analog GRAPE for Cores 1 to 6, and on three
points per section using 2-minute GRAPE for Cores 7 to
48. For pieces of firm sediment (chalk, limestone, and
chert), both the 2-minute GRAPE and gravimetric
methods were used. Sound-velocity measurements occa-
sionally were made on the Saran-wrapped half cores of
firm pieces of chalk, and on almost all mini-core sam-
ples normal to both the vertical and horizontal direc-
tions. All measured values of sound velocity, wet-bulk
density, porosity, and water content are shown in Figure
16.

The sedimentary column penetrated at Site 463 has
been divided into four major and four minor acoustic
units, which are related to the lithologic units and
seismic-reflection data. The values of wet-bulk density
and interval velocity (Appendix D) are averaged for
each acoustic unit and listed in Table 3.

The limestone samples (below Core 26) show velocity
anisotropy, and the mean value of the velocity ratio of
horizontal to vertical direction is about 1.045 under wet
and 1-bar conditions (described in detail by Fujii, this
volume).

PALEOMAGNETISM

Nearly 100 samples of Cretaceous limestones were
taken for paleomagnetic measurements (Sayre, this vol-
ume). A large proportion of the samples of the multi-
colored limestones (Unit II) and tuffaceous and car-
bonaceous limestones (Unit III) carry a stable compo-
nent of magnetization, often similar in direction to the
natural remanent magnetization. The pelagic and clastic
limestones (Unit IV) are more weakly magnetized, and
directional data are less reliable. At least two reversed-
polarity intervals can be identified in the Chiagstozygus
litterarius nannoplankton zone of the early Aptian,
which may correlate with anomaly MO or a reversed in-
terval identified in sediments at DSDP Hole 361 (Keat-
ing and Helsley, 1978). The rest of the Aptian and lower
Albian seems to be normally magnetized. A paleolati-
tude estimate for Units II and III is approximately 10°
farther south than that predicted by recent reconstruc-
tions, the difference perhaps being due to the effects of
compaction, inclination error, the offset dipole, off-ver-
tical drilling, or errors in reconstruction.

CORRELATION OF SEISMIC-REFLECTION
PROFILES AND DRILLING RESULTS

Two strong reflectors are distinct on both the Mahi
7004 (Fig. 5A) and the Glomar Challenger (Fig. 7) air-
gun reflection profiles. These reflectors can be cor-
related with a boundary between lithologic units and
with lithologic changes that occur within units. Less-
distinct reflectors within acoustic units probably corres-
pond to beds with relatively higher seismic velocities,
e.g., limestone and chert layers in the nannofossil-chalk
sequence in acoustic unit II.

Correlation of the seismic-reflection profiles with
drilling results (Fig. 17) shows four acoustic units, of
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which three can be related to lithologic units and sub-
units (Table 2). These four acoustic units include (1) a
top unit (corresponding to Lithologic Unit IA) of nan-
nofossil ooze about 0.06 sec (two-way time) thick; (2) a
second unit (top of Lithologic Sub-unit IB), with a
thickness of about 0.24 sec thick, consisting of chalk
and nannofossil ooze; (3) a third unit, corresponding to
the bottom part of Lithologic Sub-unit IB with a thick-
ness of about 0.19 sec, made up of chalk, limestone, and
chert; and (4) a fourth acoustic unit (Lithologic Units II,
III, and 1V), mostly limestone, partly silicified lime-
stone, and rare chert. The nannofossil ooze of acoustic
unit I is not resolvable on the air-gun seismic-reflection
profiles, but a 3.5-kHz profile (Fig. 18) shows an upper
transparent layer that corresponds to this unit. No inter-
nal reflectors are visible on the 3.5-kHz profile.

The second acoustic unit consists of two major sedi-
ment types—ooze and chalk. All transitions occur be-
tween foraminifer-nannofossil and nannofossil-fora-
minifer oozes, through nannofossil and foraminifer
chalks. A strong reflector at about 0.3 sec DT sub-bot-
tom corresponds to a lithification change from mostly
chalk to a sequence of limestone and chalk with com-
mon chert. This reflector marks the boundary between
acoustic units II and III. Limestone beds probably are
responsible for the strong reflectors.

The bottom acoustic unit (unit IV), which corre-
sponds to Lithologic Units II, III, and IV, has many
strong reflectors that most likely correspond to lime-
stone strata. The variations in lithologies used to define
the lithologic units cannot be resolved on the seismic-re-
flection profiles.

Interval velocities, calculated for the acoustic units
by averaging measurements of individual samples, cor-
respond fairly well to expected interval velocities calcu-
lated from thicknesses of the drilled units. Acoustic unit
11 has an expected velocity of about 1.76 km/s, which is
near the velocity of 1.73 km/s calculated from measure-
ments of individual samples. The third acoustic unit has
an expected velocity of about 2.10 km/s, which also cor-
responds well to the average measured velocity of 2.14
km/s obtained from the individual samples. Acoustic
unit IV has a large range of measured velocities, from
2.76 km/s in the Aptian ashy and carbonaceous lime-
stone beds to 3.63 km/s in the partly silicified limestone
strata of the Barremian sequence. Basement is not ap-
parent on either of the air-gun seismic-reflection pro-
files, and it is impossible to calculate its sub-bottom
depth from the available data.

BIOSTRATIGRAPHY

Biostratigraphic Summary

The 822.5-m-thick sedimentary section continuously
cored at Site 463 represents a sequence from Quaternary
to Barremian. Included are two substantial hiatuses of
16 to 17 m.y., spanning intervals from the Maastricht-
ian through part of the Eocene, and the uppermost
Oligocene through the middle Miocene, respectively.
Another shorter hiatus of about 7 m.y. spans the Santo-
nian and lower Campanian, and a very condensed series
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Figure 14. SiO,-replacement sequence (not in stratigraphic sequence; bar = 1 mm). A. 57-2, 54-56 cm (502 m; Unit II). Chambers of foraminifers
partly to completely filled with SiO,. Tests of foraminifers and matrix are still CaCOj; (cross-polarized light). B. 50-1, 58-60 cm (434 m; Unit
IB). Radiolarians and foraminifers filled with SiO,, and some of the CaCO; matrix replaced by SiO,. Foraminifer tests still CaCOj; (cross-
polarized light). C. 36-1, 0-2 cm (310 m; Unit IB). Radiolarians and foraminifers filled with SiO,. Matrix mostly microcrystalline SiO, with
some CaCO,. Foraminifer tests still CaCOj (plane polarized light). D. 38-1, 10-11 ¢cm (329 m; Unit IB), Replacement of chalk (left) by chert
(right), with a transition zone between (darker gray in center). Radiolarian and foraminifer tests filled with SiO, throughout (cross-polarized
light). E. 69-2, 148-150 cm (607 m; Unit I1I). Radiolarian(?) filled with sparry calcite, and with a scalloped overgrowth of Si0,. Matrix is
microcrystalline calcite (cross-polarized light). F. 69-2, 148-150 cm (607 m; Unit I1I). Contact between microcrystalline CaCO; matrix (left) and
microcrystalline SiO, matrix (right) (cross-polarized light). G. 61-3, 109-111 ¢m (539.5 m; Unit II). Contact between altered volcanic ash (right)
and micritic calcite matrix with foraminifers (left) (cross-polarized light). H. 79-1, 7-9 cm (699.8 m; Unit IV). Parallel orientation and imbrica-
tion of carbonate clasts at contact between bed of clastic limestone and bed of siliceous limestone and chert (cross-polarized light).

(with possible hiatuses) encompasses the middle Eocene
through most of the Oligocene. The Cenozoic sequence
(47 m) is very condensed, whereas Cretaceous deposits
(775.5 m) constitute the largest part of the sedimentary
sequence.

A summary of the various fossil-group zonations
plotted against sub-bottom depths is presented in the
graphic hole summary (Fig. 19).

The sedimentation-rate curve is shown in Figure 20.
There is good agreement between calcareous nanno-
fossils and planktonic foraminifers in age assignments
of recovered sediments throughout the upper 560 me-
ters. Below that level, foraminifers are absent, and sedi-
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ments were dated by nannofossils. Radiolarian zonation
was possible only for Lower Cretaceous strata; it ap-
pears to be in general agreement with the calcareous-
plankton zonation. However, because its calibration to
the absolute time scale and to other fossil-group zona-
tions is poorly documented, the age assignment for the
radiolarian zones represented on Figure 20 remains ten-
tative, No diatoms were observed.

The section consists, from top to bottom, of:

1) 34 meters of upper Neogene (upper Miocene to
Quaternary) nannofossil ooze (Cores 1-4) which con-
tains abundant calcareous plankton. Nannofossils are
mostly well preserved, whereas planktonic foraminifers



Figure 14. (Continued).

are moderately well preserved. Of special interest is the
extraordinary abundance of discoasters in upper Mio-
cene and Pliocene assemblages. Although condensed,
the sequence appears continuous. Core 4 contains a
mixture of reworked sediments of early and middle
Miocene, Oligocene, Eocene, and Late Cretaceous ages.

2) A hiatus at about 34 meters (between Cores 4 and
5), spanning the entire middle and lower Miocene and
uppermost Oligocene, equivalent to a time span of
about 16 m.y.

3) 12.8 meters of Paleogene nannofossil ooze (Cores
5 and 6 and upper 3.3 m of Core 7) which contains
abundant, moderately well preserved calcareous plank-
ton. This section is extremely condensed, with a possible
hiatus between the middle Eocene and the Oligocene.
Reworking of Eocene floras was noted in some Oligo-
cene samples.

4) A hiatus at 46.8 meters (Core 7, Section 3, 30 cm)
which encompasses most of the lower Eocene, the entire
Paleocene, and part of the Maastrichtian. It represents a
time span of approximately 17 m.y.

SITE 463

5) > 350 meters of Upper to middle Cretaceous chalk
and limestone (lower part of Core 7 through Core 47)
which contain common to abundant, poorly preserved
calcareous nannoplankton and abundant planktonic
foraminifers. The latter are mostly well preserved in the
Maastrichtian to upper Campanian (Cores 7-27) and
moderately well preserved in the Coniacian to upper Al-
bian (Cores 28-51). Compared to other Pacific Cre-
taceous sections, the preservation of foraminifers
throughout the upper and middle Cretaceous section at
Site 463 is remarkably good and consistent. The section
appears continuous, except for a possible hiatus (or very
condensed section) which encompasses the lower Cam-
panian and Santonian, (a time span of about 6 m.y.).
Displaced shallower-water benthic foraminifers were
found in most of the Maastrichtian sediments, and in a
few Cenomanian horizons.

6) 400 meters of Lower Cretaceous pelagic limestone
(Cores 48-92), interbedded with clastic limestone in the
lower 190 meters. Calcareous nannofossils are common
and poorly preserved. Foraminifers are rare and poorly
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Figure 15. Interstitial-water geochemistry, Site 463.

preserved down to Core 63 (preservation becoming
poorer downward in the section as recrystallization in-
creases), and are virtually absent below that level.

Radiolarians, which were absent in the overlying
sediments, are common in this part of the sequence;
above 660 meters (Core 74), they are confined to sandy
layers and are recrystallized, whereas below that level
they occur throughout the section and are well pre-
served. However, from nannofossil, paleomagnetic,
and sedimentation-rate data, the lowermost sediments
appear to be Barremian, approximately 118 m.y. old,
near the late/early Barremian boundary.

Nannoplankton

Calcareous nannofossils are present in all 92 cores
from Site 463.

An abbreviated Cenozoic section with several hi-
atuses is recorded in the first seven cores of nannofossil
ooze; thereafter, a relatively complete section of early
Maastrichtian to Barremian age was recovered from
chalks and limestones to the sub-bottom depth of 822.5
meters.

Cenozoic

Species assemblages of late Miocene to Recent, Oligo-
cene, and early to middle Eocene age are recognized in
the first seven cores. A large hiatus between the early
Eocene and early Maastrichtian is recorded in Section
7-3, in which a foraminifer nannofossil chalk is first
encountered.

An apparently complete upper Miocene to Recent se-
quence of nannofossil zones (NN11-NN21) is recog-
nized in the first four cores. The nannofloras are abun-
dant and mostly well preserved (slight to moderate etch-
ing). The upper Miocene and Pliocene assemblages are
marked by an extraordinary abundance of discoasters
and occasionally ceratolithids. In most samples, this
dominance is accentuated by dissolution of most of the
smaller coccoliths.
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The top of Core 1 tentatively has been assigned to
the Gephyrocapsa oceanica (NN20)/Emiliania huxleyi
(NN21) zonal interval. Sample 463-1-1, 97 cm can be
assigned to the Gephyrocapsa oceanica (NN20) Zone.
Samples from Sections 1-2 and 1-3 are assigned to the
Pseudoemiliania lacunosa (NN19) Zone. Samples from
Sections 1-4 to 4,CC contain a succession of species,
mostly discoasters and ceratolithids, readily assignable
to the standard zones of late Miocene to Pliocene age.
Samples from Core 4 contain, in addition to the re-
stricted index species Discoaster quinqueramus (NN11),
an irregular mixture of reworked index species of early
and middle Miocene, Oligocene, and early to middle
Miocene age. Allochthonous species of Oligocene and
early to middle Eocene age are the same as those found
below in stratigraphic superposition (Core 5 to Section
7-3).

The next distinct biostratigraphic unit (Core 5 to Sec-
tion 6-6) is recognized by the presence of Sphenolithus
predistentus, S. distentus, and S. speudoradians. The
co-occurrence of these species permits assignment to the
Sphenolithus predistentus (NP23)/Sphenolithus disten-
tus (NP24) zonal interval, Samples from this interval do
not contain helicosphaerids, pontosphaerids, or rhab-
dosphaerids. Nannofossil assemblages are abundant,
but generally slightly to moderately overgrown. Certain
samples contain reworked species of early to middle
Eocene age.

Sample 6,CC contains a diagnostic and moderately
well-preserved assemblage of middle Eocene age which
probably correlates with the lower part of the Discoaster
tani nodifer (NP16) Zone. Samples from Sections 7-1 to
7-3 contain moderately well-preserved nannofloras of
the Discoaster lodoensis (NP13) Zone, of late early
Eocene age.

Mesozoic

Abundant to rare, but poorly preserved nannofossil
assemblages are found throughout the Cretaceous sec-



tion. The Cretaceous sediments in Samples 463-7-3, 30
cm through 92,CC can be divided into 12 intervals.

1) Lower Maastrichtian (7-3, 30 cm to 16,CC): Ar-
kangelskiella cymbiformis Zone.

2) Upper Campanian to lower Maastrichtian (17-1,
29-30 cm to 22,CC): Tetralithus trifidus Zone.

3) Upper Campanian (23-1, 51-52 cm to 25-2, 62-63
cm): Tetralithus gothicus Zone.

4) Coniacian to upper Campanian (25,CC to 30,CC).
The common to abundant assemblages in this interval
are characterized by the lack of certain index species.
The upper limit of this zonal interval is determined. by
the first occurrence of Tetralithus gothicus, and the
lower limit by the last occurrence of Corollithion achy-
losum.

5) Turonian (31,CC to 37,CC). The top of this zonal
interval is determined by the last occurrence of Cor-
ollithion achylosum, and the lower limit by the. last oc-
currence of Lithraphidites alatus.

6) Uppermost Albian to lowermost Turonian (38-1,
29-30 cm to 50-1, 52-53 cm): Lithraphidites alatus
Zone.

7) Upper Albian (50,CC to 52,CC): Eiffellithus tur-
riseiffeli Zone.

8) Middle Albian (53-1, 122-124 cm to 55-1, 22-23
cm): Prediscosphaera cretacea Zone.

9) Lower Albian (55-1 [base] to 59,CC): Parhab-
dolithus angustus Zone (upper part). The upper limit of
this zonal interval is determined by the first occurrence
of Prediscosphaera cretacea, and the lower limit by the
last occurrence of Nannoconus bucheri.

10) Upper Aptian (60,CC to 65-1, 7-8 cm): Parhab-
dolithus angustus Zone (lower part). This zonal interval
can be characterized by the co-occurrence of Lithas-
trinus floralis and Nannoconus bucheri.

11) Lower Aptian (65,CC to 78-1, 87-88 cm): Chi-
astozygus litterarius Zone.

12) Barremian (79-1, 36-37 cm to 92,CC): Micran-
tholithus obtusus Zone. The absence of resistant Calcic-
alathina oblongata strongly suggests that drilling at Site
463 terminated in sediments of Barremian age.

Foraminifers

A visual estimate of the relative abundance of the
main components of the sediment coarse fraction is pre-
sented in Appendix B. Foraminifers are the dominant
constituent of the Neogene, Paleogene, and Cretaceous
ooze and chalk recovered in Cores 1 through 50. They
are moderately well to poorly preserved in the Neogene
(Cores 1-4), moderately well preserved in the Oligocene
(Core 5), well preserved in the Eocene through Conia-
cian (Cores 6-27), and moderately well-preserved in the
remaining Cretaceous chalks (Cores 30-50); in the lat-
ter, recrystallization is noticeable, and chalk aggregates
constitute a significant amount of the coarse fraction.

In the Lower Cretaceous limestone, below Core 50,
radiolarians and limestone chips constitute the main
components of the coarse fraction. Foraminifers are
rare and poorly preserved in Cores 52 to 67 (Albian and
Aptian), becoming rarer and more poorly preserved as
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recrystallization becomes more and more pronounced
down-section; foraminifers disappear below Core 67.

Neogene

The highest sample from Core 1 (1-1, 7-9 cm) is
Quaternary in age (Zone N22), as indicated by the pres-
ence of Globorotalia truncatulinoides. Section 1,CC is
attributed to the upper Pliocene (N21), based on the
presence of Globigerinoides fistulosus at a biostrati-
graphic level above the last occurrence of Sphaeroidinel-
lopsis spp. (known to have become extinct 2.8 m.y.
ago), as the latter species were not found. Although rare
occurrences of temperate species (Globorotalia crassa-
formis, G. inflata) were observed, the faunal assem-
blage appears to represent significantly warmer water
than that at the top of the core. Two tropical species, S.
dehiscens and G. cultrata, constitute most of the fauna.

Section 2,CC is lower Pliocene (N19-N20), based on
the co-occurrence of Sphaeroilinellopsis spp. and G.
tumida. The fauna is largely dominated by two resis-
tant, warm-water species, Sphaeroidinellopsis seminu-
lina and S. subdehiscens, probably as a result of dissolu-
tion of a warm-water assemblage.

Because of poor preservation and probable dissolu-
tion of most of the taxa, the age of Section 3,CC cannot
be determined precisely. It belongs to the zonal interval
from N14 to N19 or N20 (middle Miocene to lower Plio-
cene), as shown by the occurrence of ‘‘Globigerina’
nepenthes. This species dominates the fauna and is ac-
companied by common S. seminulina and S. subdehis-
cens. Section 4,CC contains the same middle Miocene to
lower Pliocene planktonic assemblage as above, but
mixed with a large amount of Eocene and Oligocene
faunas and a few Upper Cretaceous species.

Benthic foraminifers are characteristic of a bathyal
environment. They include Favocassidulina favus, Pla-
nulina wuellerstorfi, Melonis pompilioides, Oridorsalis
umbonatus, Eggerella bradyi, Uvigerina sp., and Stilo-
stomella sp.

Paleogene and Cretaceous

Paleogene foraminifers occur in Cores 4 to 7, and
Cretaceous foraminifers in Cores 7 to 67. Whereas Pa-
leogene faunas are strongly mixed, a probably continu-
ous and generally well-preserved Cretaceous sequence
was recovered.

The Paleogene contains admixtures of Oligocene,
Eocene, and Paleocene forms. Index fossils include C.
cubensis, and G. ampliapertura in the Oligocene and G.
barri, M. aragonensis, T. cerroazulensis, M. aegra, and
M. velascoensis in the Paleocene.

Maastrichtian. the G. contusa (Cores 7-12) and the
G. scutilla (Cores 15-20) zones were recognized. The
foraminifers are well preserved, and are faunas diverse.
The late Maastrichtian index species Raceniguembelina
fructicosa is not present at this site.

Campanian. the zonal interval from the G. calcarata
Zone to the G. subspinosa Zone (Cores 21 -25) and the
G. elevata Zone (Cores 24 and 25) were recognized.
Fossils are well preserved, although there are large con-
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Figure 16, Wet-bulk density and compressional-wave velocity along the vertical direction plotted as a function of hole depth
(see Appendix D for individual measurements). Lithologic unit, mean wave velocity, and two-way travel times are also in-
dicated. Broken lines indicate mean values of wet-bulk density and velocity for each subdivided layer; dash-dot lines in-

dicate values averaged over each lithologic unit.

centrations of test fragments. G. subspinosa is present
in the G. elevata Zone, placing it in the Campanian, not
the Santonian.

Turonian to Coniacian. the G. rensi-G. sigali (Cores
6-29), G. helvetica (Cores 33-34), and H. lehmanni
(34,CC-38) Zones were identified. Whiteinella and
Rotalipora are present, along with several species of
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heterohelicids and globigerinids. The planktonic fora-
minifers are only moderately well preserved, and occa-
sionally badly recrystallized (30,CC). Benthic foramini-
fers are rare.

Cenomanian. The R. cushmani Zone (Cores 39-43)
and the R. gandolfi-R. greenhornensis zonal interval
(Cores 44-47) were recognized. Rotaliporids are numer-
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Figure 16. (Continued).

ous, diverse, and generally well preserved; they include
R. reicheli, R. turonica, R. brotzeni, R. appeninica, and
R. montsalvensis.

Albian. Planktonic foraminifers are occasionally
moderately well preserved, but poor preservation is
more typical through this interval. Species of Praeglo-
botruncana, Ticinella, and Rotalipora and numerous
hedbergellids are present. No shackoinids were found at
this site.

Aptian. The foraminifers are small and very poorly
preserved. Only Globigerinelloides algerianus and a few

small hedbergellids are present, along with some benthic
foraminifers.

Radiolarians

Abundance and Preservation

Three intervals can be defined in the sedimentary se-
quence at Site 463 on the basis of radiolarian occur-
rences:

1) Cores 1 through 55, in which radiolarians are
mainly absent. Only a few un-identifiable fragments
were found in Cores 1, 2, 30, 52, and 53.
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Table 3. Physical properties of acoustic units at Site 463.

Sub-bottom
Acoustic Depth Densitay Velocity DT Lithologic
Unit (m) (g/em?)  (km/s) (sec) Unit
1 0-47 1.61 1.53 0.06 IA
(45-450)* (1.83)* (1.95) (0.41) (IB)
11 7-250 1.82 1.73 0.24 IB
51 250-450 1.91 2.14 0.19 1B
IVA 450-588 2.15 3.14 0.09 11
B 588-633 2.18 2.76 0.04 111
C 633-670 2.13 2.89 0.02 v
D 670-823 2.41 3.63 0.09 v

Note: A value in parenthesis is simple average for lithologic Unit IB.

2) Cores 56 through 74, in which radiolarians are
confined to sandy layers. The tests are usually recrystal-
lized, and many internal molds of iron oxide or pyrite
(with or without the original skeleton) were observed.
The interval molds are composed of iron oxide down to
Core 63, and or pyrite below that level.

3) Cores 75 to 92, in which mostly well-preserved
radiolarians occur consistently throughout the section.

Internal molds of pyrite were also observed in this inter-
val.

In the lowermost few cores, a few samples contain
well-preserved tests together with recrystallized tests and
internal molds. The co-occurrence of these three types
of radiolarians probably results from turbidite displace-
ment. Displacement in these samples is also suggested
by (1) low-diversity assemblages, (2) sorting of the
abundant, well-preserved, spherical tests, and (3) frag-
mentation of all Nasselaria tests.

Radiolarian Biostratigraphy

The zonation of Foreman (1975), established at
DSDP Leg 32 sites, was followed. Three zones were
identified in the Lower Cretaceous: the Acaeniotyle um-
bilicata Zone in Cores 56 through 70, the Eucyrtis tenuis
Zone in Cores 70 through 89, and the Sethocapsa
trachyostraca Zone in Cores 89 through 92. The calibra-
tion of these radiolarian zones to the absolute time scale
and to calcareous-fossil zonations, however, is poorly
documented. At this stage of knowledge, chronostratig-
raphy of the Lower Cretaceous is difficult to establish
solely on the basis of radiolarians.
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Figure 17. Correlation of drilling time, lithology, acoustic units and seismic-reflection profile at Site 463.
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Figure 18. Seismic-reflection profile (3.5 kHz) along Glomar Challenger track line, made during approach to Site 463.

From the data of calcareous plankton, paleomagnet-
ics, and sedimentation rates at Site 463, it appears that
the A. umbilicata/E. tenuis zonal boundary occurs in
the Aptian, and the E. tenuis/S. trachyostraca bound-
ary in the Barremian.

SEDIMENTATION RATES

Average sedimentation rates at Site 463 have been
estimated (Table 4) using the time scales given in the In-
troduction to this volume. Corrections for differential
compaction have not been applied. Data from each
fossil group are reported on Figure 20, a mean sedi-
mentation-rate curve.

The oldest reliable paleontological datum recognized
at Site 463 is the last occurrence of the nannofossil Nan-
noconus colomii, which marks the Aptian/Barremian
boundary. Sediments deposited during the early late
Aptian in the interval between the level of this datum
(718 m) and 556.5 meters (where the G. algerianus
planktonic-foraminifer zone was identified, in good
agreement with the P. angustus/C. literrarius nannofos-
sil-zone boundary) accumulated at an average rate of 36
m/m.y. Assuming a constant sedimentation rate for the
lowermost 104.5 meters of the section, the hole ter-
minated in Barremian sediments approximately 118
m.y. old (at the upper/lower Barremian boundary).
This is in good agreement with the nannofossil data, as
the species Calcicalathina oblongata, which last occurs
in the uppermost lower Barremian, was not found.

The relatively high sedimentation rate of 36 to 37
m/m.y. for the lower 265 meters of Hole 463 probably
resulted from the influx of debris from shallow-water
carbonates. The sedimentation rate of the overlying
pelagic limestone decreases to an average value of 11
m/m.y. during the late Aptian through the early Santo-
nian. From an examination of the sedimentation-rate
curve for that interval of time, it appears that sedimen-
tation decreased slightly in the late Albian, whereas it
increased in the early and middle Cenomanian during
the time of maximum chert deposition (poorest recovery
in Cores 40 through 50).

The highest occurrence of the nannofossil Nan-
noconus bucheri, whose level of extinction marks the

Aptian/Albian boundary, is deeper than the level of this
boundary as indicated by the sedimentation-rate curve
(Fig. 20), and it is probable that the upper range of this
species is curtailed here.

Sedimentation during the late Santonian and most of
the Campanian appears to have been very reduced, hav-
ing a low value of 2 m/m.y. This was followed by an
abrupt and marked increase during the late Campanian
and early Maastrichtian. Sediments were deposited dur-
ing that time at an average rate of 42 m/m.y. This high
value may result from the equatorial crossing of the site
at this time, according to the Lancelot and Larson
(1975) tectonic model for Pacific Plate motion (Fig. 21).
It is also noticeable that an influx of displaced shallow-
water benthic foraminifers occurred in the sediments
deposited during that interval of high accumulation
rate.

A major hiatus of 17 m.y. spans the Cretaceous/Ter-
tiary boundary. Sedimentation resumed very slowly in
the late early Eocene. During the remainder of the
Paleogene, sediments accumulated at the very reduced
average rate of 0.5 m/m.y. Although a number of fossil
zones were recognized in their normal sequential order,
some hiatuses may have occurred during that interval of
time.

After a major hiatus of 16 m.y., spanning the late
Oligocene and the entire early and middle Miocene,
sedimentation resumed again in the late Miocene. It was
accompanied by reworking of sediments deposited dur-
ing the preceding time of slow deposition or non-
deposition at the site (Late Cretaceous, Eocene, Oligo-
cene, early and middle Miocene). From that time, sedi-
mentation appears to have been undisturbed and con-
tinuous through the late Miocene to Pleistocene,
although very slow (average rate 3.5 m/m.y.).

SUMMARY AND CONCLUSIONS

Regional Framework

The Mid-Pacific Mountains, presently located in the
central subtropical North Pacific (Fig. 1) are an ancient
structural high rising 2000 to 3000 meters above the sur-
rounding abyssal plain, whose crust is believed to be
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Figure 19. Biostratigraphy of Site 463.
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Late Jurassic to Early Cretaceous in age (Larson, 1976).
Because of their structurally high position, the western
Mid-Pacific Mountains were expected to be a favorable
locale for obtaining a thick, homogeneous fossiliferous
sediment section for studies of the Mesozoic and Ce-
nozoic paleoenvironments of the central Pacific. It was
hoped that the age of the oldest sediments and recovery
of basement rocks would help unravel the history of
construction, destruction, and subsidence of one of the
major aseismic rises which constitutes a fragment of the
ancient Mesozoic Pacific Plate, Horizontal movement
of the western Mid-Pacific Mountains (Fig. 21) could be
documented by studies of microfossils, lithologies, sedi-
mentation rates, and paleomagnetism. Because the east-
ern segment of the Mid-Pacific Mountains was drilled
during DSDP Legs 6, 17, and 32, a location on the
western Mid-Pacific Mountains segment was selected
for Site 463 of DSDP Leg 62.

Stratigraphic Framework

The sedimentary sequence recovered from Hole 463
provides a record of carbonate sedimentation from the
Early Cretaceous through the Quaternary. A site-sum-
mary chart (Fig. 22) presents most of the geochemical,
physical-properties, grain-size, and mineralogical data.

The site has been situated above the CCD throughout
its history. The Lower Cretaceous (Barremian) to Qua-
ternary sediments have two 16- to 17-m.y. hiatuses that
span intervals from the late Maastrichtian through early
Eocene and late Oligocene through middle Miocene. A
minor hiatus, or condensed section, occurs in the late
Coniacian to early Campanian interval.

The sediment section is divided into four major units,
based on lithology. From oldest to youngest, these are a
Barremian and lower Aptian limestone unit (Unit IV),
a mid-Aptian ashy- and carbonaceous-limestone unit
(Unit I1I), an upper Aptian and lower Albian limestone
unit (Unit II), and an upper Albian through Quaternary
chalk and ooze unit (Unit I). The youngest unit is fur-

ther divided into two sub-units, the older is late Albian
to late Maastrichtian in age (Sub-unit IB) and the
younger is early Eocene to Quaternary in age (Sub-unit
IA).

Unit IV, the Barremian and lower Aptian limestone
sequence, is more than 190 meters thick. The exact
thickness cannot be ascertained, because coring ter-
minated in the unit. The rocks are pelagic limestone and
marlstone, interbedded with clastic limestone that con-
tains shallow-water debris, including mollusk, echino-
derm, and stromatolite fragments, oolites, rare glaucon-
ite, and basalt fragments. Both the frequency of clastic-
limestone beds and the maximum sizes of the clasts in-
crease down-section (Fig. 12). The sedimentation rate
was high, even though compaction and recrystallization
effects have not been accounted for in the calculation
(Fig. 20). Nannofossils, poorly preserved and sparse,
are not older than Barremian. Foraminifers are absent,
probably because of recrystallization. Radiolarians are
moderately well preserved, and the lower 20 meters be-
long to the Sethocapsa trachyostrata Zone, which has
been correlated with both Valanginian nannofossils and
Barremian foraminifers of DSDP Sites 306 and 307.

At least two reversed-polarity intervals have been
identified in the early Aptian. Chiastozygus litterarius
nannoplankton zone, in sediment Units III and IV,
which may correlate with anomaly MO, or with a re-
versed-interval identified at DSDP Hole 361. The lower-
most sediments are thought to be Barremian, (about 118
m.y. old) based on nannofossil and sedimentation-rate
data. Strong seismic reflectors, as observed on air-gun
seismic-reflection profiles, occur throughout this unit
(Fig. 7). Average velocities (V}) are 3.63 km/s for the
section below 670 meters, and 2.89 km/s from 630 to
670 meters (Fig. 17).

Unit III is a 45-meter-thick, lower Aptian cyclic
limestone unit that contains abundant volcanic ash and
a sequence of organic-rich limestones. The volcanic ash
and carbonaceous limestones are superimposed on an
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Table 4. Thicknesses and sedimentation rates at Site 463.

Sub-bottom Average
Depth of Lower Sedimentation
Boundary Thickness Rate
Series/Stage (m) (m) (m/m.y.)
Pleistocene-upper Miocene 34 34 35
Oligocene-Eocene 46.8 12.8 0.5
Maastrichtian 176.5 129.7 52
Campanian 214.5 38 5
Santonian 224 9.5 6
Coniacian 262 38 10
Turonian 290.5 28.5 5
Cenomanian 433 142.5 18
Albian 528 95 12
Aptian 718 190 27
Barremian 822.5 104.5 36

alternating cyclic limestone unit similar to the overlying
unit. The almost complete disappearance of volcanic-
ash beds marks the boundary between Units III and IV.
The organic-rich zone, confined to Cores 70 and 71, at
depths of 613 to 623 meters, has a maximum organic-
carbon content of about 7%. Chert occurs in the unit,
but is relatively rare. Foraminifers are absent, but both
nannofossils and radiolarians are present. The nanno-

SITE 463

fossils are poorly preserved, but readily identifiable.
Radiolarians are reworked and are found in sand layers;
part of the radiolarian fauna is probably displaced. The
calibration of radiolarian zones to the absolute time
scale and to calcareous-fossil zonations is poorly docu-
mented at present. Physical properties reflect the vol-
canic and organic-carbon constituents of the sediment.
Velocities (¥,) are low, with a mean of about 2.76 km/s
(Fig. 17).

Unit II, the lower Aptian to lower Albian pelagic
limestone, is 136 meters thick and represents about 9
m.y. of deposition. A notable characteristic of this unit
is its several pastel colors, which seem to alternate in
cycles. Contacts between cycles or colors are both gra-
dational and sharp, although most are gradational and
burrowed. Graded beds are rare and made up entirely of
microfossils, with foraminifers and radiolarians at the
base and calcareous nannofossils at the top. Chert is a
common component. Radiolarians are reworked and
occur only in sand layers. Internal molds consist of iron
oxides down to Core 63, and below that core of pyrite.
Above Core 56, radiolarians are absent. Foraminifers
are rare and poorly preserved; nannofossils are common

60°

1 1 60°

I I 1 | 1 1
135° 150° 165° 180° -165° -150°

1 1 1
-135° -120° -105° -80° -75° -60°

Figure 21. Paths back-tracked through geologic time (10-m.y. increments) for DSDP Leg 32 drill sites and Site 463, accord-
ing to the rotation model of the Pacific Plate described by Lancelot and Larson (1975).
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Figure 22. Site-summary chart, Site 463, western Mid-Pacific Mountains. The data for the summary are compiled from the following sources: %
CaCO0; and % organic carbon from Dean (this volume); density, % porosity, water content (% water), and sound velocity from Appendix D
(this chapter) and Fujii (this volume); % sand, silt, and clay from Appendix E (this chapter); and clay mineralogy from Appendix C (this

chapter) and Nagel and Schumann (this volume).

to rare, and also poorly preserved. Sedimentation rates
are relatively low (~ 15 m/m.y.) compared with those of
the underlying units. The top of this unit marks a major
acoustic boundary that shows up as a very strong reflec-
tor on air-gun seismic-reflection profiles (Fig. 17). Ve-
locities (¥,) measured in the laboratory average about
3.14 km/s.

Nannofossil foraminifer chalk and foraminifer nan-
nofossil chalk are the major lithologies of Unit IB,
which makes up 405 meters of late Albian to late
Maastrichtian age sediment (~103-67 m.y.). Rare
chert, porcellanite, and limestone constitute parts of the
stratigraphic sequence. The chalk is very uniform,
mostly stark white, with some mottling, burrows, and
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Figure 22. (Continued).

laminations. Foraminifers are well preserved in Santo-
nian through upper Maastrichtian sediments, and are
moderately well preserved in the older part of this unit.
Nannofossils are abundant to common, and most are
poorly preserved. Certain key species are absent in
sediments of late Turonian to late Campanian age.
Radiolarians are absent. The top of the unit is marked
by a 17-m.y. late Maastrichtian to early Eocene hiatus.
Sedimentation rates from late Albian to early Santonian
averaged about 15 m/m.y., followed by a late Conacian
to middle Campanian hiatus. Rates abruptly increased
during the late Campanian and early Maastrichtian to
about 42 m/m.y. This increased rate probably corre-

sponds to the equatorial crossing of the site (Lancelot
and Larson, 1975), and in small part to an influx of
displaced shallow-water components. Sound velocity
(V,) measurements on individual samples averaged 1.73
km/s, which agrees well with the interval velocity
measured on the air-gun seismic reflection profiles.
The top unit of Hole 463, Unit IA, is 47 meters thick
and spans the early Eocene to Pleistocene (about 50
m.y.). The sediment is mainly nannofossil ooze with
varying amounts of foraminifers. The sequence is
greatly condensed; a major hiatus of about 16 m.y. oc-
curs in the latest Oligocene through middle Miocene in-
terval, separating 13 meters of Paleogene ooze from 34
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meters of Neogene ooze. A hiatus may occur between
the Eocene and Oligocene strata. Nannofossils are well
preserved in the Neogene, and moderately well pre-
served in the Paleogene. An extraordinary abundance of
discoasters occurs in the upper Miocene and Pliocene
assemblages. Planktonic foraminifers are moderately
well to poorly preserved in the Neogene and Oligocene,
and well preserved in the Eocene. Siliceous microfossils
are absent from the Paleogene, when sedimentation
rates averaged only about 0.5 m/m.y. The slow deposi-
tion in part may be caused by short-time hiatuses. Sedi-
mentation rates averaged about 3.5 m/m.y. in the late
Miocene to Pleistocene, and all calcareous-microfossil
zones are present. Sound velocities (V) of individual
samples average about 1.53 km/s and agree well with
the expected interval velocity calculated from seismic-
reflection profiles.

Post-Depositional Changes

Major post-depositional (diagenetic) changes in the
sediment column involved calcium carbonate changing
from biogenic ooze through chalk to limestone, silica
changing through porcellanite to chert, and alteration
of volcanic ash to smectite and other clay minerals.

Carbonate diagenesis at Site 463 apparently reflects
the normal progression from ooze to chalk to limestone,
similar to that outlined by Schlanger and Douglas
(1974). Microscope evidence shows a major reduction in
calcareous microfossils with depth, a reduction in
porosity with depth, and the development of cement
and overgrowths on undissolved microfossils. This dia-
genesis is also reflected by changes of physical prop-
erties with depth. Major changes in carbonate diagen-
esis are apparent at about 250 meters, where some chalk
beds have been transformed to limestone, and at about
450 meters (between Units I and II), where most chalk
has been converted to limestone.

Silica diagenesis is evident throughout most of the
Cretaceous strata in Hole 463. All graduations from
siliceous limestone to porcellanite to chert are evident,
Significant changes can be observed from microscope
studies, including replacement of calcite by silica min-
erals, void filling, and recrystallization of radiolarians
(Fig. 12). Diagenesis has not followed a simple progres-
sion, as outlined by Wise and Weaver (1974); rather, it
seems to have been influenced more by the lithologies
and mineralogies of the sediment (Lancelot, 1973) and
by burrows (Hein et al., this volume).

Lithologic Unit III contains organic-rich limestone
and volcanic ash. The organic-carbon content of one
sample is over 7%. The volcanic ash has changed in part
to clay, probably caused by a glass-to-smectite conver-
sion.

Physical properties of the sediments reflect the dia-
genetic changes. Density and sound velocity increase
with lithification, whereas porosity decreases. The ooze-
chalk-limestone transitions show the progressive chan-
ges well. Ooze has high porosity (50-70%), low density
(1.5-1.7 g/cm?), and low velocity (1.53 km/s). Chalk
has lower porosity (45-60%), higher density (1.7-2.0 g/
cm?), and higher velocity (1.7-1.9 km/s). Limestone in
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lithologic Unit 4 has high density (2.1-2.4 g/cm?) and
high velocities (2.9-3.6 km/s). Limestone in Unit 3,
with its included volcanic ash and organic carbon, has a
density of almost 2.2 g/cm? and a velocity of 2.76 km/s,
values significantly lower than those in both underlying
and overlying limestones. The acoustic stratigraphy re-
flects the diagenetic changes, as shown by Schlanger and
Douglas (1974). Prominent reflectors occur at ooze/
chalk and chalk/limestone transitions, and possibly
where thick chert beds are present.

Depositional History of the Western Mid-Pacific
Mountains from Early Cretaceous to Recent Times

The litho- and biostratigraphic framework obtained
from the sediment column penetrated at Site 463 allows
us to describe the evolution of the depositional environ-
ment in the wesern Mid-Pacific Mountains. At present,
the age of the Mid-Pacific Mountains is not well known
(Larson, 1976). However, the oldest sediments at Site
463 are of Barremian age, approximately 20 m.y. older
than those overlying basaltic rocks at Site 171 (Win-
terer, Ewing, et al., 1973), and approximately 40 m.y.
older than those overlying the volcanic basement at Site
313 (Larson, Moberly, et al., 1975). It is clear, there-
fore, that the structural high of the western Mid-Pacific
Mountains is considerably older than previously be-
lieved. Comparison with the results obtained at the
other sites, where basement rocks have been reached
after penetrating the entire sediment column (Fig. 1),
makes it clear that the Mid-Pacific Mountains represent
a complex structural high whose segments have been
built or added to by volcanic events stretching over the
extraordinarily long time of at least 40 m.y.

It is difficult to reconstruct the paleodepth of the
oldest deposits at Site 463 because they consist of
pelagic limestones interbedded with layers rich in clastic
calcareous components (Fig. 13), probably displaced
from contemporary neritic environments nearby. Shal-
low-water fossil assemblages dredged from the flanks of
several guyots in the Mid-Pacific Mountains (Hamilton,
1956; Lonsdale et al., 1972) support the idea that many
of the submarine volcanoes which surmount this plat-
form were tropical islands surrounded by reefs or car-
bonate banks during parts of the Early and Late Creta-
ceous. These deposits, probably close to the coast lines
of the ancient volcanic islands, plus the shape and size
of the largest components in the detrital limestones, sug-
gest that the source for this material was close by, prob-
ably the flat-topped seamount which was crossed during
the approach to the site (Fig. 7; Rea et al., this volume).

Because all shallow-water components are apparently
displaced, they do not offer direct evidence for the
paleodepth of their host strata. The associated pelagic
limestones unfortunately lack any fossil evidence of
abundant benthic fauna (except large burrows). Because
it is known that diverse mollusk faunas populated the
flanks of adjacent guyots down to several hundreds of
meters water depth (Kauffman, 1976), we assume that
these limestones were laid down in intermediate water
depths. The rapidly diminishing sedimentation rates
(Fig. 20), the decreasing number of layers with displaced



material, and the decreasing size of the reworked lime-
stone clasts (Fig. 12) in successively younger sediments
indicate that the depositional paleoenvironment at Site
463 deepened rapidly during late Barremian and early
Aptian time.

During an approximately 2-m.y. interval in Aptian
time (about 112-113 m.y. ago) ashes, which occur as
dark readily discernible horizons in the pelagic deposits,
mark a period of extensive volcanic activity, which may
be contemporaneous with the generation of the volcanic
basement of the eastern Mid-Pacific Mountains (Win-
terer, Ewing, et al., 1973)..In part of this interval, the
greenish-black and greenish-gray volcanic ashes are in-
tercalated with greenish-black to olive-black limestones
and marly clays. The extraordinarily high organic-
carbon content and the lamination of several intervals in
these rocks (Fig. 10) suggest the development of an
oxygen-poor depositional environment. Although most
of this interval reveals signs of benthic life, several
horizons with thin laminations suggest that the interface
between reducing and oxidizing environments coincided
with the benthic boundary, or even that it moved into
the overlying water masses. Because well-oxygenated
sediments of the same age have been sampled elsewhere
in the deep Pacific basins (Schlanger and Jenkyns,
1976), the possibility of an ocean-wide euxinic paleoen-
vironment in the mid-Cretaceous Pacific can be ex-
cluded. Although the development of an oceanic mid-
water oxygen minimum has been suggested as a possible
cause for the widespread occurrence of anoxic lithofa-
cies not only in the Pacific, but also in the Indian and
Atlantic Oceans, the coincidence of the oxygen-poor
palecenvironment with significant Early Cretaceous
volcanism in the western equatorial Pacific, as observed
in the Mid-Pacific Mountains and other locations, re-
quires further investigation.

After cessation of volcanic activity during the Ap-
tian, deposition of calcareous sediments continued as
the site slowly subsided. The pink, pale-green, greenish-
gray, brown, and white limestones with their frequent
and apparently cyclic color changes, the graded coarser
beds enriched in foraminifers and radiolarians at their
bases, and the wavy laminations document a period of
pelagic sedimentation at this site (Fig. 9). It is par-
ticularly interesting to note that the guyots adjacent to
Site 463 no longer contributed shallow-water debris, as
the displaced material consists entirely of siliceous and
calcareous remains of fossil plankton.

The thick interval of Upper Cretaceous calcareous
ooze and chalk (more than 400 m) with extraordinarily
well-preserved microfossils represents the time when
this site passed under the high-productivity zone of the
equatorial current system (Fig. 21). Important changes
in the sedimentation rates of the dominantly pelagic
biogenic deposits suggest that major fluctuations of this
current regime were not restricted to the Cenozoic (van
Andel et al., 1975), but that they occurred during late
Mesozoic times as well.

The calcareous-ooze sequence deposited during the
Cenozoic at Site 463 is unexpectedly thin and incom-
plete. This interval, less than 50 meters thick, includes
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long hiatuses spanning the late Oligocene to middle
Miocene and late Maastrichtian to middle Eocene,
whereas the condensed sections between these hiatuses
and deposits younger than middle Miocene are typical
examples of sediments laid down at intermediate water
depths, well above the CCD, under the oligotrophic cen-
tral subtropical water masses of the North Pacific. The
hiatuses are the result of major revolutions of the
intermediate water masses, which lead not only to
hiatuses, but also to the widespread occurrence of re-
worked pelagic fossils of Miocene, Oligocene, Eocene
and Late Cretaceous age. The upper Miocene and
Pliocene nannofossil oozes consist almost entirely of
discoasters; it is not yet clear whether this peculiar com-
position is the result of specialized algal floras in the
oligotrophic central subtropical North Pacific surface-
water masses, or the result of selective dissolution of the
smaller coccoliths and (or) of mechanical separation of
the biogenic sediment components.

Highlights of the Site 463 Coring Record

1. Recovery of Barremian to Quaternary sediments
document a 118-m.y. history of the western Mid-Pacific
Mountains, which once reached above the sea surface
but have subsided to 2 to 3 km water depth.

2. Horizons with displaced shallow-water carbonate
components interbedded with pelagic limestone of Bar-
remian and early Aptian age document the presence of a
shallow-water carbonate environment in the Mid-Pa-
cific Mountains.

3. Penetration of a lower Aptian sequence of vol-
canic ashes, clays, and carbonaceous limestones which
are in part intensely laminated, indicating a series of
paleoceanographic events resulting in deep-sea sedi-
ments with high organic-carbon concentrations.

4. Recovery of volcanic ashes which date the Early
Cretaceous eruptive events in the western Mid-Pacific
Mountains.

5. Successful construction of an Early Cretaceous
biostratigraphic framework.

6. Recovery of an expanded calcareous Upper Creta-
ceous sedimentary section with uniquely well-preserved
foraminifer and nannofossil taphocoenoses.

7. Penetration of an unexpectedly thin, partly con-
densed, and incomplete Cenozoic section with horizons
where calcareous fossil assemblages are severely af-
fected by dissolution.

8. Correlation of the seismic reflectors to chalk,
chert, and limestone interfaces by means of sediment
physical properties. The absence of Cenozoic chert lay-
ers and the condensed and fragmentary Cenozoic record
of Site 463 were unexpected.
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* = minor lithology

APPENDIX A

Smear-Slide Summary, Site 463
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Appendix A. Continued.
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Appendix A. Continued.
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Appendix A. Continued.
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APPENDIX B
Coarse-Fraction Components, Site 463.
Bulk Mineralogy (%) Clay Mineralogy (%)
Sub-bottom
Interval Depth Clay Minerals Clinoptil-

Core  Section {em) Sample (m) + Volcanic Glass Quartz Feldspar Carbonates Opal-CT  Pyrite olite Others Smectite  [ilite Chlorite Kaolinite Others
1 3 20-22 1 3.2 14.1 2.6 _ 833 —_ - — — — 74.5 17.9 7.6 —
4 4 82-84 2 29.33 48 1.0 — 94.2 - 20 60.0 20! -
T 3 90-92 3 47.41 E 8 | - — 9.9 — - — 17.1 T 5.2 Cpt
B 2 35-37 4 54.86 1.7 - - 92.3 —_ — — - 19.5 734 71 Cpt
9 2 46-48 - 64.47 5.8 - — 94.2 - - - - 100 —_ - Cpt

10 4 88-90 6 77.39 14.4 | — B4.6 —_ — — — — 100 - - Cpt
12 4 56-58 T 96.07 6.4 - - 93.6 - - - — — 100 - == Cpt
17 3 83-85 B 142.34 12.8 9 - 813 — - - — 18.9 74.5 - 6.5 =
21 E | 130-132 9 180.81 115 I3 _ 87.2 - _ —_ — 11.7 88.3 — = -
22 3 10-112 10 190.11 5.8 Tr. — 94.2 — —_ _ - 226 77.4 - - ad
24 3 61-63 11 23.12 7.8 — — 9.2 - - — 36.0 64.0 — — -
26 3 124-126 12 218.75 9.8 0.5 89.7 - - _ 18.4 §1.6 — — -
30 1 106-108 13 253.57 9.1 0.5 90.4 — — _ 15.4 B2.5 0.3 L7 -
34 3 70-72 14 294.21 1.7 - - 923 - — — — 26.4 68.7 4.8 —
38 | 31-33 15 328.82 79 1.1 - 91.0 - - - - 2.9 7.0 1.4 8.7 =
43 k} 45-46 16 379.45 5.3 0.5 - 94.2 - - - ] BT 5.2 5.1 -
48 3 50-52 17 427.01 10.3 1.6 - 82.1 — — — - 11.1 71.8 1.1

50 | 36-38 18 43337 8.5 5.6 — 859 — — — — 18.1 75.1 6.7 - —
55 | 100-101 19 481.50 9.7 8.2 - 82.1 - - _ - 7.7 923 - - —
57 | 81-82 20 500.21 13.6 8.2 - 78.2 == - - -_ 100 — _— - —_
58 3 T-8 21 512.07 17.8 10.4 — T8 = - - - 58.3 41.7 — — -
61 1 107-108 2 536.57 16.8 1.8 — 65.4 — - - - 100 — — — -
62 2 15-20 2 539.17 24.1 9.1 4.0 62.8 — — — _ 100 — - —_ —
66 2 84-86 24 571.85 9.4 8.5 —_ 82.1 - - - 53 654.7 - - -
67 2 108-109 25 587.58 19.1 36.0 -_ 4.9 - - —_ - 10 878 2.2 - —_
69 1 145-146 26 605.45 92.4 — 3.0 — — 4.6 - — 100 - — — -
70 | 96-97 7 614.46 68.0 15.6 38 8 1 4 —_ 3.4 66.6 o == -
70 6 A40-41 28 621.40 56.0 22 - 18 11 7 — - — — - - —_
70 7 25-26 29 622.75 57.0 9 - 320 - - 7 100 —_ -
71 3 100-121 30 627.20 528 5.2 ~1 41.0 — — —_ - 83.5 16.5 — — =
82 cC 0-1 i 721.30 19.0 34, - 26.9 — - _ — 100 — - — -
Ba 2 46-47 32 T18.96 6.6 126 — 80.8 . = == _— == - — —
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APPENDIX C
Bulk Mineralogy and Clay Mineralogy, Site 463 (see Nagel and Schumann, this volume)
Coarse-Fraction Components P:  present
R: rare <5%
R-C: rare to
common} 5-25%
= < C: common
=] 2 .
= -k a8 C-A: common
g g & .| 8 & to abundant 25-50%
5 z b= £ E S . A: abundant 75%
g =8 g g sl & % g ‘; 21 vaA: very
By E e« B % uE. E é .g Zz B % abundant >90%
= s & & & 8 =| 3 5 8 8 P:  poor
El .| 8 ? 5 2 '§ = -'.; g £ E E 3 § £ | M: moderate
El205(% 5 £ £ 2| 5 £ § g|2 £ 3 @ E|O o
Sample Slg|lE|l& & & &8 =|d € £ & 5|& 8 6 3 6 Comments
1-1, 7-9 ¢cm M A C R P P P
1,CC M |CA|CA| R
2,CC P C A R P
3,CcC P & A R P P
4,CC M A |RC| R R
5,CC P |CA|CA| R P P R R R
6,CC G A R R P
7,CcC M |VA| R R
8,CC M-G| VA R R P
9.CC M | VA |RC| R
10,CC M | VA |RC| R P P
11,CC M | VA |RC| R R
12,CC M A |RC| R R R
13,CC M | VA |RC| R R
14,CC G | VA |RC| R P R
15,CC
16,CC G |VA |RC| R R
17,CC G |VA |RC| R R
18,CC
19,CC G |VA |RC| R
20,CC Lot of small sized
21,CC G A C R R
22,CC G A C R
23,CC G|A|C/[R P P P R [ ot of small sized
24,CC G|A|lC|Rr R }
25,CC G A C R R
26,CC G A C R R
271.CC G A C R R
30,CC P-M| A R R-C
31,Ccc R VA
33,CcC M VA | C R R P
34,CC M |VA| C R R R
35,CC M |VA| C | R R
37,cC P [VA| C | R R R }very small
38,CC P |VA| C R P P R R |J coarse fraction
39,CC M A C R R R-C P
40,CC PPM| C | R | R (o} R-C } very small
4]1,CC P C R R [ & R |J coarse fract.
42,CC PM| C R R A R
43,CC M C R R C R
4,cC M|C|R|R A R
46,CC M C R R P P C é
48,CC M A R R P P C
v (R(A|E|E . : Cors oo
52,CC M |RC| R R A R-C R-C
53,CC P R R R A R-C
54,CC P |R-C| R R A R-C
55,CC VP | R VA
56,CC P R R R A R
57,CC P R VA
58,CC P R R R-C VA
59,CC VA
63,CC P R A
64,CC VA
65,CC VA
66,CC P P P P* P VA *silicified
67,CC P R A R R C R
70,CC C R A
75,CC VA
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APPENDIX D
Physical-Property Measurements, Site 463 (see Fujii, this volume)

GRAPE
Velocity Wet-Bulk Density
(km/s) (g/cm~) Gravimetric
Sub-bottom Horiz. Heat Den. Mean
Interval Depth Porosity  Conductivily  W.C. (g/ Porosity Impedance Wet-Bulk
Core  Sect. {em) (m) Vert. Hy Hy Mean (gg = 2.7) (%) (keal/mh«"C) (%)  ¢m”) (%) (10° g/emes) Remarks Density
1 #1) 0.0-5.5 #2) #1) Averaged +5cm
Nannofossil Ooze BRN (I0YR 8/4)
2 75 1.66 62.2 31.52 {I-A: cores 1 o 6)
3 45 1.67 61.7 (1-A: cores | to 6)
4 40 1.65 62.8 (1-A: cores | 1o 6)
2 1 75 5.5-15.0 1.66 62,2 (1-A: cores | to 6) (10YR 7/3 -~ 8/2)
2 75 — 1.50 1.52 T0.4 2.28 (I-A: cores | to 6) (10YR 7/3 - 8/2)
3 75 1.51 1.0 (I-A: cores | to 6) (10YR 7/3 - 8/2)
4 75 1.54 69.3 (1-A: cores 1 10 6) (10YR 7/3 ~ 8/2)
(] 75 1.55 68.8 2.40 (I-A: cores I 1o 6) (I0YR 7/3 - 8/2)
7 20-23 - 1.55 2 (l-A: cores | to 6) (10YR 7/3 - B/2)
3 2 ] 15.0-24.5 1.54 69.1 (I-A: cores 1 to 6) (10YR 7/3)
4 75 1.59 66.6 (I-A: cores | 1o 6) (I0YR 7/3)
5 75 1.56 68.2 (I-A: cores 1 10 6) (10YR 7/3)
6 (incomplete data belt slipping)
4 3 75 24.5-34.0 1.56 68.2 Nannofossil ooze (10YR 7/4 ~ 7/2)
6 75 1.74 57.3 Nannofossil coze (10YR 7/4 ~ 7/2)
5 | 15 34.0-38.0 1.69 60.6 Nannofossil ooze (10YR 774 = 7/2)
56-58 36.45
6 2 10 38.0-43.5 1.70 60.0 MNannofossil coze (10YR 774 ~ 7/2)
120-122 #2) 33.25 #)2) Analog GRAPE data
7 1 43.5-53.0 Cores 7 to 48
121-126 30.45 Foraminifer Nannofossil Chalk
(10YR 7/3) and
2 30,75, 120043} 1.76 56.1 Nannofossil Foraminifer Chalk
(1-B: cores 7 1o 51)
3 30, 75, 120 (10) 1.60 1.75 56.9 2.80 Nannofossil Foraminifer Chalk
124-126 (106) 1.68 35,30 294 (1-B; cores 7 1o 51)
8 1 30, 75, 120 53.0-62.5 1.33 81.8 Nannofossil Foraminifer Chalk
(1-B: cores 7 1o 51)
2 30, 75, 120 207 374 Nannofossil Foraminifer Chalk
(1-B: cores 7 10 51)
119-121 534N 2.59 0.55 2.57 1.38 13.72 (Chert nodule)
i 25, 50 1.60 65.9 (10YR 7/3)
26-27 37.713
9 1 15, 70, 120 62.5-72.0 [ B 5.9 {Chert nodule)
2 30, 75, 122 1.7 581 (Chert nodule)
36-38 501
3 30, 80, 90 1.81 533 {Chert nodule)
10 1 100-102 72.0-81.5 35.96 (Chert nodule)
2 77-80 2.45(7) 2.51 17.94 1.%9 4.9 4.88 (Chert nodule)
10 4 30, 75, 120 1.76 56.1 Foraminifer Nannofossil Chalk
(10YR 7/3) and
5 30, 75, 120 1.7 59.9 Nannofossil Foraminifer Chalk
6 30, 75, 120 1.7 56.4 Nannofossil Foraminifer Chalk
11 1 B8-90 81.5-91.0 2.73 33.35 1.76 51.2 (Mannofossil Chalk)
5 25, 50 L7 9.0 (Nannofossil Chalk)
12 1 16-17 91.0-100.5 33.67
2 30, 75, 120 1.81 513 (Nannofossil Chalk)
3 30, 75, 120 1.83 51.8 (Nannofossil Chalk)
4 30, 75, 120 1.80 519 (Nannofossil Chalk)
5 30, 75, 120 1.78 55.0 (Nannofossil Chalk)
13 2 94-95 100.5-110.0 34.66 Foraminifer-Nannofossil Chalk
5 30, 75, 120 1.97 435 Foraminifer-Nannofossil Chalk
14 1 30, 75,120 110.0-119.5 1.83 52.2 Foraminifer-Nannofossil Chalk
102-104 2.74 3409 175 S8.1 (Foraminifer-Nannofossil Chalk)
i 30, 75, 120 178 54.9 {(Foraminifer-Nannofossil Chalk)
15 1 30, 75, 120 119.5-129.0 1.76 559 Foraminifer-Nannofossil Chalk
TR-80 2.76 37.08 1.75 58.2 (10YR 8/1)
3 30, 75, 120 1.80 537 (lighter than 10YR 8/1)
5 30, 75, 120 1.80 54.0 (lighter than 10¥YR 8/1)
16 2 30, 75, 120 129.0-138.5 1.80 53.8 {with chert chips)
4 30, 75, 120 1.80 538 (with chert chips)
6 30, 75, 120 1.82 526 {with chert chips)
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Appendix D. Continued.

GRAPE
Velocity Wet-Bulk Density
(km/s) {g/cm™) Gravimelric
Sub-bottom Horiz. Heat Den. Mean
Interval Depth Porosity  Conductivity  W.C. (g Porosity 1 rpndanfe Wet-Bulk
Core  Sect. {cm) (m) Vert. Hy Hz  Mean (pg = 2.7) (%) (keal/mh="C)1 (%) em?) (%) (107 g/cm*es) Remarks Density
17 | 45-47 138.5-148.0 5.247) Chert nodule
2 a0, 75, 120 1.87 49.5 Foraminifer-Nannofossil Chalk
4 10, 75, 120 1.82 528 (disturbed with chalk pieces)
6 30, 75, 120 1.87 49.8 Foraminifer-Nannofossil Ooze
19 1 60-62 157.5-167.0 24.95 Foraminifer-Nannofossil Chalk
2 30, 75, 120 1.82 52.7 Foraminifer-Nannofossil Chalk
4 30, 75, 120 1.84 5.6 Foraminifer-Nannofossil Chalk
6 30, 75, 120 1.80 538 (with chert chips)
20 | 70, 90, 110 167.0-176.5 2.02 40.6 (with chert chips)
BO-82 31.60 (with chert chips)
21 | 53-55 176.5-186.0 30.69 {with chert chips)
2 30, 75, 120 1.54 51.4 {chert chips)
4 30, 75, 120 1.84 51.3 (chert chips)
6 30, 75, 120 1.90 41.5 (cherl chips)
22 | 55-51 186.0-195.5 3048 Foraminifer-Nannofossil
2 30, 75, 120 1.87 49.8 {chalk and chert)
4 30, 75, 110 185 51.0 {Ooze and chalk)
2 I 35, 80, 115 195.5-199.5 1.82 52.4 (Ooze and chalk)
24 I 30, 75, 120 199.5-205.0 1.92 46.8 (Ooze and chalk)
f6-68 26.02 {Ooze and chalk)
3 40,80 1.88 48.7 {Ooze and chalk)
25 2 40, 80 205.0-214.5 1.81 53.0 Foraminifer-Nannofossil Chalk
26 I 58-61 214.5-224.0 (1.649) 1.69 (1.85) 313 Foraminifer-Nannofossil Chalk
1o-112 34.20
3 30, 75, 120 1.85 310 (some chert frag.)
6 30, 75, 120 1.85 51.0 (firm and soupy)
5 46-48 1.7l 1.74 kT3 2.74 1332 1.76 7.2 306 Foraminifer-Nannotossil Chalk
(Firm) (Minicore)
5 50-52 112 1.73 1.73 Foraminifer-Nannofossil Chalk
(Firm) (split core)
27 1 50, 90, 130 224.0-233,5 1.80 54.1 Foraminifer-Nannofossil Chalk
(Firm) (Pink 7.5YR 8/4)
108-109 i3.13
140-142 1.91 1.78 1.85 2.74 32.18 1.78 559 3.40
cC — 5.30(M Chert nodule
29 I 40 243.0-252.5 .86 50.5 (5YR 7/1)
14-36 1.79 181 1.80 (1.84) 3.29 (firm Chalk)
52-54 2,18 30,17 1.82 53.7 (firm Chalk)
30 1 30, 75, 120 252.5-262.0 1.94 45.6 Limestone and Chalk
130-132 23.79
2 30, 75, 120 1.93 46.1 Nannofossil Chalk and Limestone
87-89 2.14 2.21 218 2.70 22.61 1.97 435 4,22 Chalk (light grey green)
cC — 2.51 2.60(7) 2.48 17.50 1.99 139 499 Limestone (white)
3l 1 4-6 262.0-271.5 2.75 26.72 1.90 449.5
33 I 30, 75, 120 281.0-290.5 2.00 41.5
107-109 29.73
137-139 2.06 217N 212 (2.00) 4,12 {firm Chalk)
3 2 30, 75, 120 1.81 53.0
34 1 108-110 250.5-300.0 29.37
70-712 1.91 2.00 1.96 (1.81) 1.46 Foraminifer-Nannofossil Chalk
2 20, 75, 120 1.90 47.8
142-144 210 2.02 2.06 (1.90) 199 Foraminifer-Nannofossil Chalk
3 35, 65 1.82 523 » (grey stripe Vel to H)
5 cC 17-18 300.0-309.5 2.68 30.26 1.80 53.2
iR 1 40-42 328.5-338.0 2.69 26.08 1.89 48.1
43 1 30, 75, 120 176.0-385.5 1.93 46.0
3 20, 50, 80 1.95 44.6
5 25, 50 1.75 57.0
48 1 119-121 423.5-427.5 23.85
2 30, 75, 120 1.96 44.1
i 25, 60, 85 2.05 9.
53 | 121-123 460.5-471.0 2.365 2.32 237 2.35 2.15 32.65 2.70 17.01 2.11 35.07 5.04 Green Limestone (2.13)
2 5777 5.59 = 5.68 2.64 0.37 2.67 1.56 2.60 4.02 15,12 Chert (pale brown) (2.62)
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Appendix D. Continued.

Velocity Wet-Bulk
(km/s) Giravimetric

Sub-bottom Horiz, Heat Den. Mean

Interval Depth Porosity  Conductivity W.C, @/ Porosity In?pcdan e Wet-Bulk

Core  Sect. {cm) (m) Vert. Hy Ha  Mean  (gg = 2.7) (o) (keal/mh«°C) (%) cm”) (%) (10° g/em=es) Remarks Density
54 L g 471-480.5 2.54(7) 2.55 2.53 2.54 2.11 35.24 2.73 18.69 2.08 37.96 532 Limestone (white) (2.10)
5.52(7) 5.61 5.57 2.60 2.86 2.67 1.94 2.59 4.89 14.32 Chert (pale brown) (2.60)
55 1 19-21 4R0.5-490 2.40 2.42 243} 242 217 31.55 2.70 15.23 2.16 3216 5.20 Limestone (Green) 2.17)
T79-81 4937 53 —_ 5.15 245 12.05 .61 2.97 2.50 71.23 12.20 Chert (Gray) (2.48)
56 | 93-95 490-499.5 2.56 2.24 21.33 2.70 14.62 2.18 312 5.66 Limestone {(Gray) {2.21)
57 1 £6-88 499 5-509 1.56 70 3173 3.66 2.48 13.12 213 7.91 2.41 18.60 §.70 Limestane (brown}) (2.46)
2 2-4 2.53 2.56 2.60  2.56 2.14 33.59 2.69 1588 2,14 33,10 5.41 Limestone (Gray) (2.14)
58 I 40-42 509.0-518.5 366 a7 s 175 2.45 15.08 2.1 B.19 2.40 19.17 8.88 Limestone (pale-brown) (2.43)
2 53-55 4 l44 359 348 2.39 18.70 2.73 9.85 2.35 22.57 8.08 Limestone (light Gray) (2.37)
3 29-31 .09 31.42 144 332 .39 18.74 2.74 877 2.39 20.48 7.39 Limestone (Green and plate brown) {2.39)
cC (5) .77 397 395 390 2.51 11.63 272 501 251 12,27 9.46 Limestone (pale brown) (2.51)
59 1 65-68 518.5-528 362 .75 241 17.47 2.73 8.77 2.39 20.42 8.69 Limestone (White) (2.40)
i B9-9] 3.08 13 2.36 20.05 2.1 8.51 239 19.82 7.32 Limestone (pale brown) (2.38)
60 2 61-63 528-535.5 3.25 340 2.32 22.80 .70 10.69 2,30 24.00 1.51 Limestone (pale brown) (2.31)
4 67-69 2.91 319 2.38 19.13 o 912 236 20.98 6.90 Limestone (dark brown) (2.37)
61 1 48-50 $35.5-517.5 4.07 4.45 2.53 10.16 2.69 6.16 2.45 14.73 10.13 Limestone (brown} (2.49)
62 1 15-17 537.5-547 2.64 2.85 233 21.95 2.65 11.11 2.26 24.46 6.08 Limestone (Grey) (coarse grain) (2.30)
3 95-97 3.23 1.48 2.39 18.82 2.67 426 282 21.01 7.61 Limestone (pale brown-Gray) (2.36)
63 1 9-11 547-556.5 3.37 .61 1.51 3,50 235 21.03 2.67 10.06 2.30 22.58 7.84 Limestone (pale brown and Pink) {2.33)
2 117-119 3.28 .51 342 340 2.34 21.58 2.70 11.39 2.27 25.29 7.56 Limestone (white) (2.31)
64 1 35-37 556.5-566 2.98 3.23 325 35 2.26 26.35 271 14.20 2.20 30.48 6.65 Limestone (white) (2.23)
2 110-112 i3 144 a2z 1y 240 17.78 2.74 9.82 2.35 22.53 7.86 Limestone (brown) (2.38)
65 1 64-66 566-575.5 323 3144 139 338 2.31 23.27 274 11.14 2.31 25.11 746 Limestone (pale brown 1o pink) (2.31)
2 40-42 ido 3.81 369 365 2.40 18.19 2T 9.67 234 22.06 8.20 Limestone (pale brown) (2.37)
66 1 57-59 5§75.5-585 3.06 3.35 330 324 232 22.81 271 1212 2.26 26.74 7.01 Limestone (white to gray) (2.29)
2 20-21 SB5-594.5 ERVCS 344 3.21 3.23 232 22.45 271 13.45 2.22 29.15 6.90 Limestone (Gray) (2.27)
67 | 69-71 5B85-594.5 124 349 3147 .40 2.43 16.38 2.72 9.84 2.3 22.48 7.73 Limestone (Gray) (2.39)
2 21-23 32 333 36 3129 2.34 21.65 2.7 1204 2.26 26.60 7.18 Limestone (Gray) (2.30)
649 2 25-26 607-613.5 2.15 262 2,14 kXN g 269 15,10 2.16 31.85 527 Limestone (2.15)
98-100 2.27 243 2.20 29.65 2.73 14.26 2.21 30.71 5.01 Limestone (Gray-Green) (2.21)
70 1 59-61 613.5-623 342 3.58 2.19 30.42 2.55 11.02 219 23.56 7.49 Limestone (Gray) (2.19)

Black inclusion
4 66-68 2.53 3.00 2,23 28.00 2.83 1839 214 38.37 5.53 Limestone (Gray) 2.19)
5 113-115 2.67 2.68 .39 15.40 1.98 29,84 5.29 Limestone (Black) (1.98)
71 1 21-23 623-632.5 2.24 2.45 1,95 44.89 2.51 22.23 1.90 41.14 4.3 Limestone (Green) (1.93)
71 2 121-123 623-632.5 2.93 3.38 136 322 2.34 21.64 2,70 11.77 2.26 25.99 6.34 Limestone (white) Coarse grain (2.30)
72 2 102-104 632.5-642 2,98 312 2.8 36.47 179N 13.90 1.62 21.96 6.23 Limestone (Gray) (2.09)
3 30-32 2.92 3.06 2.09 36.72 2,52 13.61 2.10 27.92 6.12 Limestone (Gray) (2.10)
73 1 B-10 642-651.5 3.56 378 2.40 17.91 2.65 £.00 2.35 18.35 B.46 Limestone (light Gray) (2.38)
2 103105 RN 308 211 35.49 2.49 13.30 2.09 27.32 6,32 Limestone (Gray) (2.10)
74 1 76-78 651.5-661.0 2,56 2,76 1.99 42.72 247 16.75 2.00 32.69 5.1 Limestone (Green) (2.00)
16 1 41-43 670.5-680 3.40 3.55 234 21.52 2.62 10,66 2.25 23.41 11.80 Limestone (White, black inclusion) (2.30)
1 123-125 2.33 2,30 2.09 36.58 2,53 18.64 1.99 36.13 4.75 Limestone (Gray) (2.04)
77 1 30-32 680-689.5 116 329 2.35 20,74 2,63 9.70 2.28 21.61 7.32 Limestone (White, black sirips) (2.32)
8 1 44-46 6HY.5-699 155 158 2.3 21.40 2.69 10.16 231 22.92 8.25 Limestone (White, black strips) {2.33)
79 1 42-44 699-6T08.5 4.61 4.63 2.58 6,94 268 4.66 2.49 135 11.69 Limestone (White) (2.54)
RO 1 36-38 T708.5-710.5 393 4.17 Z:37 7.75 2n 4.24 2.54 10.50 10.04 (Coral Reef Sed) (Pebbly) (2.56)
81 1 T6-78 TI0.5-T18.0 397 4.05 2.65 3.26 2.71 .79 255 9.43 10.32 (Coral Reef Sed.) (2.60)
Pebbly Limestone

82 1 31-33 T18.0-721.5 .12 343 236 20.23 2,68 10.48 2.29 23.45 7.25 Limestone (Gray) (2.33)
83 1 G6-68 721.5-737.0 2.5 2.74 2.20 29.64 2.66 14.32 216 30.26 6.00 Limestone (White) (2.18)
2 30-32 3.80 4.19 243 15.87 2.88 7.68 253 18.97 9.42 Limestone (White and Gray Stripe) {2.48)
84 I 28-30 737.0-746.5 4.02 4.20 2.48 18.05 2.90 6.24 2.60 15.83 10.21 Limestone (Pebhly) (2.54)
| 114-116 346 167 2.38 19.28 2.88 8.66 2.49 21.06 8.43 Limestone (light Gray) (2.44)
85 I 43-45 746.5-756.0 324 168 2.26 26.42 270 B.45 2.37 19.54 7.50 Limestone (Gray) (2.32)
2 62-64 4.29 4.59 2.57 7.62 27 5.61 248 13.56 0.3 Limestone {Pebbly) (2.53)
"6 1 6-8 756.0-765.5 4.53 4.87 2.58 7.12 2.68 5.08 2.48 12.28 11.46 Limestone (White) (2.33)
#E | 82-84 T75.0-784.5 393 4.20 2.56 8.10 2.69 6.07 2.45 14.53 9.84 Limestone (Pebbly) 2.51)
89 1 38-40 784.5-794.0 3.52 A58 2.45 14.70 272 8.48 .39 19.75 8.52 Limestone (Gray) (2.42)
1 96-98 3.78 392 .46 14.53 2.36 8.4 212 17.85 9.30 Limestone (Gray, Coarse Grain) (2.46)

Note: (7) = measurement of direction is questionable.
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APPENDIX E
Grain-Size Analysis, Site 463

Sub-bottom

Interval Depth Sand Silt Clay
Hole Core Section (cm) (m) (%) (%) (%) Classification
463 1 2 28.0 1.78 10.8 25.3 64.0 Silty clay
463 1 4 28.0 4.78 12,5 337 53.8 Silty clay
463 2 2 60.0 7.60 8.3 25.5 66.2 Silty clay
463 2 4 60.0 10.60 5.7 347 59.6 Silty clay
463 3 2 58.0 17.08 2.4 40.1 57.5 Silty clay
463 3 4 58.0 20.08 2.1 351 62.8 Silty clay
463 4 2 58.0 26.58 1.5 56.3 42.2 Clayey silt
463 4 4 58.0 29.58 39.3 449 15.8 Sandy silt
463 5 2 54.0 36.04 0.5 57.5 41.9 Clayey silt
463 6 2 42.0 39.92 1.0 55.2 43.8 Clayey silt
463 6 4 42.0 42.92 1.1 557 43.2 Clayey silt
463 7 2 60.0 45.60 2.4 597 38.0 Clayey silt
463 7 3 110.0 47.60 5.4 458 48.8 Silty clay
463 10 3 70.0 75.70 18.1 357 46.2 Silty clay
463 10 5 70.0 78.70 12.1 454 42,5 Clayey silt
463 12 4 40.0 95.90 12.8  39.7 47.5 Silty clay
463 13 2 58.0 102.58 13.7 41.8 445 Silty clay
463 14 4 40.0 114.90 15.1 443 40.6 Clayey silt
463 15 2 67.0 121.67 6.7 45.5 47.8 Silty clay
463 15 4 67.0 124.67 7.1 433 49.6 Silty clay
463 16 2 54.0 131.04 3.9 48.9 47.2 Clayey silt
463 16 6 54.0 137.04 13.8 447 41.5 Clayey silt
463 17 2 103.0 141.03 27.8 309 41.2 Sand-silt-clay
463 17 4 103.0 144.03 7.8 39.0 53.2 Silty clay
463 19 2 118.0 160.18 6.1 463 47.6 Silty clay
463 19 4 60.0 162.60 7.4 459 46.7 Silty clay
463 20 1 68.0 167.68 1.8  41.4 569 Silty clay
463 21 2 109.0 179.09 6.4 383 552 Silty clay
463 21 4 107.0 182.07 2.8 438 53.4 Silty clay
463 22 2 40.0 187.90 27 345 62.8 Silty clay
463 22 4 57.0 191.07 1.8 37.4 60.8 Silty clay
463 23 1 25.0 195.75 2.7 47.6 49.7 Silty clay
463 24 2 116.0 202.16 1.0 36.0 63.1 Silty clay
463 25 2 40.0 206.90 5.5 53.0 415 Clayey silt
463 26 2 87.0 216.87 8.0 56.1 359 Clayey silt
463 26 4 92.0 219.92 7.7 56.5 35.8 Clayey silt
463 27 2 24.0 225.74 17. 47.9 343 Clayey silt
463 29 1 52.0 243.52 94 50.5 40.1 Clayey silt
463 30 1 66.0 253.16 11.0 28.1 60.9 Silty clay
463 34 2 42.0 292.42 6.2 56.7 37.1 Clayey silt
463 35 cC 14.0 300.44 52 376 57.2 Silty clay
463 38 1 10.0 328.60 1.2 427 56.1 Silty clay
463 43 2 40.0 377.90 1.8 214 76.8 Clay
463 43 4 40.0 380.90 1.5 26.1 72.4 Silty clay
463 48 2 100.0 426.00 47 232 72.1 Silty clay
463 55 1 92.0 481.42 10.8 39.3 49.8 Silty clay
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SITE 463 HOLE cORe 5 CORED INTERVAL 34010 380m SITE 463  HOLE CORE 6 CORED INTERVAL  38.0t04356m
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.5 to 50.0
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1w+ "L lo B26-B40, 905 and 920 cm. The chart is dark yaliow = L_L-L‘L—J»- | w120 e, Chert nodules oray (N7 and 10YR 8/1) medium
| g P Tl ol brown (10YR 4/4] and gray {10YR /1 and 10 4/1) 1 _J‘-I_J_' (o] gray [5Y B/1) and very dark gray (N3, NA) In colar with
Fa . Tha parcallanit is light gray (5Y 7/1) and whita (10 2 g g e By o 2ones of paccellanite light gray (10YR /1, N7) and
i e s L YREM. -y white (7.5¥R 8/1, 10¥R B/1, snd 5¥ B/1) sre found
e _l_—l- Lo 1+ o St | 0} . «t 36, 50, 134, 214, B85 and 630 om, Same of the
q'4 _|_‘L_; SMEAR SLIDE SUMMARY % ~ ‘_4-_._-'-0 chatk shows laminations (210 em).
) el el i 0 120 1135 250 360 660 F-— = o |
AG Friati el |t Cavonam unspes. — —— 2 TrTr a2 TE SMEAR SLIDE SUMMARY %
T Foraminiters 510 12z 12 12 AG 2| 4 ew 1100 238 575
2 I Ao Nannolossls 85 90 B8 B8 @8 4 i Ve | Carbonate unspee, Tr Tr  —
g b Rl P i A0 Foraminifers 12 % 40
= _L_l_'I-J. Sifica and lron Content:  4.50 | _I__‘_-L o Nannotossily 88 75 60
- _L.I_'L'J. o] Lightar S0, - m Ty L"'-_l_—'— o
- than - . 3 273
o L P o Lo 10YR 81 Fe _T-F-"‘J_J‘ ﬂ::‘;:d e s %
] "'_1| o] Carbonate Content: 381 = 60% G —-r:rlu,:"'_LJ‘ 9 Lk Fa - 0,17%
Ry pi ey 'I'.l. o “4.52 - 07% :T—T,J.."'_n..""' | . i
. _L.ll Bt _Z| AT, + 4O 10YR 81 Carbonats Coment: 270 = 62%
|ag T, Ao (. Es Il 331=91%
3| .&;.1.:0 5 3 3} I s 6 i
i =4
I =10 £(5 . ‘rt“*.g‘“ x
I P Dl I =1 I LS s Bt B
i T 0 < 5 1110
g = _A_'LJ_J' o ": .u_"'.l_ lo}
B t'1 B ey
£ |zz B R 1Yo
4 T _I__I__I_A o] Tl _I_‘L.L
§ § Slas i *ilo| |- s :-,-::jl:.a.._h.a_ O
4 gt 4] IO
# 4 A, 40 o
i : L7 O B Rl ) o
S = _L.L-I-A. e J..-I-_l_ o
L (o] I+ | o
= e el L] —--v-_'_*.'.n__._.i.
R B SRR W Rl £
4 s 10 i o g
Y = b | O
ey L0 & T o
gl B 1 . R et S
1o =3 1]
e TTL'.:.‘L_LJ‘ 3 *+:_ of |-
5 ' -Lx' 1| O AM CP| B = S -
i
1 40
i Byl T
po Bt e
ju LB el B e
S 4 4ol
JraA Yo
B el Tyl |
ST L o
""L_l.“".l..J'
o | i el 1 § ) .
L A S
& - 4o
_‘T“'.J._ .J.i o]
e 1 Bt g P
:-rI._L.I..A_J- o
T | -,
AP et o 3,40

£9% ALIS



£9% ALIS

10.0m
SITE 463 HOLE CORE 13 CORED INTERVAL 1005101
SITE 463 HOLE CORE 12 CORED INTERVAL 91.0t01005m Z =
-3 FOSSIL = g CHARACTER
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5 |2 =T " M EMREE 12| crarmec LITHOLOGIC DESCRIPTION
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2 T . g +.
R + 45 sio, = £ T
g L ol gt U Fe - v m o ol gl | Siliea and Iron Content: 267
Frofptie & = s TR TR 5o, - S
B e i e} Lighter Carbonats Content: £| % + T, 1710 Fo - 037%
— than
. _Li-L o T0vR 81 3 & 3T -l-i-l- © Carbonews Coment:  *2.60 = 04
J T g < B e Rk B 385 01%
i ] % —_P'T"J-J_'LJ_' 8 - bt
:TT,J._I:L |0 = R S # | Lighter
- e R Py S g 3| Jrata | i
3 —‘I'_m__l_ - = i pitiu St S [o]
-1 i Mgl
- 1 1 g Sl et Bz ¥ 8 2 — g W Th
5§12 i Bl S z Lo
Ee T+, Ho iz T
5 B i ; 47T 0
i J' -t Yo | F ]
£ 4T, 4, 1110
:E 3 J“_l.:_l. o i & 3- ..Li.l_ o
1%« AT 1 Frkdatlo
S ATt e i 3 = - 4
AG) T ] 3|z ] o}
1T o ] 4 3 o e
4 R : B S S L
B e o - 2 b= ."_|__I_J_ O
i o 3 i By g & Y
e e = - - ol
i 1~1I'L_|_ o et e
1 ‘|'J_ 311k 2t 10
i el e P 1 AL
-4_" 21O AL
o g gl P St | 9 B 8 Fo|
- - 10 L
e 'L_L 4 L _L_L o)
AG 4] e L 5 41
5| Jd+ 4o i ]
—T. .;.,J'-I-] [o] _L_.l_.l.. o
i el e | by P et I .0
3 L 10 A (gt I,
4L o m S _‘__Jq o}
i ] i I
ERE £ty 5 ok i Byl Hhre L6/}
- s [o] L]
£ o g s o A el By s
[, L+ 40 — F S &
— 4 1 S
T ] Byl Lo | I B8
B |0 & F4 ]
L [ - P I S e Ny Lo
I 4 — £ |
e e B g e o B
EAE H o i S el e l
AT 'I Lo = | S 1l I
- al. 7 B il
= o = TS ol = £ P




€8

:53 HOLE CORE 14 CORED INTERVAL 110.0t0 119.5m SITE 463 HOLE CORE 15 CORED INTERVAL 1195101200 m
I CHARRETER ] Aancy
?( = CHARACTER
SulEl2] 2 gl 2 g 5
S21E| 3 2| £ GRAPHIC S glale LA
= E = o GR
.‘_é £ g z HE LITHDLOGY i LITHOLOGIC DESCRIPTION 'k _§ & 5 H £l B lﬂnmgr LITHOLOGIC DESCRIPTION
E lale|3 g 8l = 3 2 ws z < E 2| o
g |= i g% =§ § £ 3 i 3 B ”». = =
= 2 = =3 =9
ERHEIEE Eo § g g H B ap é
= ] A o]
7] o NANNOFOSSIL FORAMINIFER CHALK AND OOZE Jvoio
05— I % Shightly disturbed chaik with sougry aoze intervals, 2 | - 1 | NANNOFOSSIL FORAMINIFER CHALK AND
B | N Dark geay (N3 and dark red (25Y R 478 chert chios and 55|k 0.5 e FORAMINIFER NANNOFOSSIL CHALK
] - pebiles are found in the intervals from 040 and 150 E2(3 ™ I e s Chalk, modrately to slightly disturbed with soupy
| 244 cm. Gray ING) larminae in the chalk occur at 346 g g . —— ” 20005 of ooze, White (lighter than 10YR B/1) In calor,
1.0 (o] el 348, 501806, and 557655 cm, The gray is due to B 5 1.0-] ] | Chert fragments, very dark gray (N3} in color, with
N | . Lighter Ayrite, g i o -1 1 Tight gray (NT) rims of porcailanite are gt 7—15 cm
1 o than il [ g e e and ot B10-B67 cm,
z . ro—
o | w8 SMEAR 5LIDE SUMMARY % H g 5 ] 1
= o 1100 1120 3100 4104 35]|s - 0 SMEAR SLIDE SUMMARY %
7 M S | ag =0 190 300 580
= (o] Pyrite S e = T ] = | Micronodules S e L
. o Foraminifars B B/ 0 W B e i gy e | | Zeolite - T T
2 - Nannotossils 85 (] 60 4] -1 L L - Caleite rhombs - Tr Tr
R 9 21 3 =9 P Foaminfen 30 % 20
_ | - Silica and Iron Content: 452 . el o Nannofassits w65 80
iz 7 woy . S5 = L 10YR 811 .
z 3 | Fe B 0.19% e s 1 Carbonate Content: 250 - 66%
3 e 380=01%
2 |g n | Corbonats Comant: ~ *1-46 = 62% e |
n 3 | 2100 = 91% Zﬁb |
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SITE 483 HOLE CORE 16 CORED INTERVAL 129.010 138.6m SITE 463 HOLE CORE 17 CORED INTERVAL  138.5 1o 148.0m
< FOSSIL E FOSSIL
: E CHARACTER i ; CHARACTER
g |= NEE “w g8 |=z.lzl=2Ts F
e |2%] 5 3 gl g GRAPHIC ex |2¥| 5] 5 AR GRAPHIC 4 o
i E§ £ g : E| 2 | uwooey L . LITHOLOGIC DESCRIPTION HEHE g é El £ | umotoey g LITHOLOGIC DESCRIPTION
S HHH A $FE £ 1755|318 |®| 2 £ FH
Folg |5|%|5]z FiEE R HEHEHE FEH
=] - . o =] - | Z o b
=
- o AP i 1
G voip FORAMINIFER NANNOFOSSIL CHALK .E ! FORAMINIFER NANNDFOSSIL CHALK
0.5~ | | oty b Wity d"m'mcwi .”w'hdb' N o Siightly to moderatuly disturbed chalk with some
e e PN soupy ooze intervals. Both are white {lightar than 10YR o5 e beecciated and soupy zones, white (10YR 8/1 and
| e 81] in color, Very dark gray chert nadule (5Y 1) AG M B . i r— I lighter) in color, The first 50 cm contaim sbundant
B i v | with white porcallanita rim (10YR /1) 43 om. &  — | fragmants of very dark gray (NI), yellowish red
o Lt | gray chert chip at 235 cm. Very dark chart chips and e 4 r;:ﬁ 5/8) .::Ir“ EN:;'svmt u;‘; 5 cm in site,
-_,—ru ——— | L nadules {BY 371) from 380 em 1o 895 em dispersed | At BAE-70 em amall chaet chips s sbundant,
S e I apuylo themimint, [ dark gray (BY 4/1) mnd very dark grey (5¥ /1) in
] P chort naduls and some chi 5Y
3 o I o ! :?:Tl:r_ulu nm:.se::n ¢ D'M\‘l‘“\l_ '
Ad = 1120 370 650 Adl ! )
e Purite i SMEAR SLIDE SUMMARY %
g "1 'Y i Foraminitors 20 15 15 Ad]
[ L ! B0 BS B - bt e
. __r_r S y—— .y Mannofassils 4 Opagues - T -
e wamrs l Siica and Iron Content: 258 } Foeaminifars 5 16 %
= = | | 3 - Mannotasils as BS 5
T sio; = o
B e e —— F» - 0.15% 1
B | omrar | Silica and lron Content:  2-80
- - 14
! Lighter Carborate Content: *2.62 = 0% (o} :, = ntn
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SITE 463  HOLE CORE 18 CORED INTERVAL 148010 157.56m SITE 463 HOLE CORE 19 CORED INTERVAL  157.5to 167.0m
-] OSSIL £ FOSSIL
- g CHARACTER - ; CHARACTER
§_ SulElz]2 gl & GRAPHIE §... GulB| 2|8 gl g GRAPHIC
'z |[ES| & g b | ¥ LITHOLOGY a LITHOLOGIC DESCRIPTION = |E8IE E 4 =B LITHOLOGY LITHOLOGIC DESCRIPTION
e N HETE gl ¥ EEF e HHEHAREE ] 2
£ |E |3]¢2 EE R " ErE
F1E |E[3|3)|E £-§ Fois 13| 5|23 T +H
a |% g G B ofi b} 5 |a]|= a &
T
< AG 7
o NANNOFOSSIL CHALK ] FORAMINIFER NANNOFOSSIL OOZE AND CHALK
] Shightly disturbed chalk (010 em] snd drilling l'.l.&—_ T E——— Moderatsly to slightly disturbed chalk with zones of
5 - bmccia balow — chalk mixed with char. Chart ] e Mighly disturbed 1o soupy breccia and coze, Bath whit
& o 28Y 81 tragments are several mm in dismeter and are 1 i oy . [NB} in color, Abundant chart nodules very dark grey IN3)
=2 |aml o whits [2.6Y /1) gray (NG) and red (2.6YR 4/6) ol m = - in color, with some having light gray (N7) porcailanite
= Al o {01 S . rime at 813, 110117, 123143, 152, 210, 394, 698,
2 1 BE2 and D06 cm. Zones af chart chips are a1 0-230,
s SMEAR SLIDE SUMMARY % 3
g %.., P i — S 377402, 620630, 70678 and 780784 om.
] Foraminifars 8 e L .
I ﬁ% SMEAR SLIDE SUMMARY %
Nanrofossiia 0 1
= o i — ( 170 370 S50
i L Caicite Ahombs~ Tr — —
Agl T L . Foraminifers 25 20 20
s e —— l = Nenafowls 75 80 80
= 1
o — Silica and Iron Content: 260
g LIS ¥ L = 20%
] l Fe - 0.14%
—_'_f-_l_--l—
5 . S o Carbonats Contant: *250 - 56%
s e L 3427 - 92%
e 470 = 96%
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SITE 463 HOLE CORE_20 CORED INTERVAL  167.0 10 176.6 m SITE 463 HOLE CORE 21 CORED INTERVAL 1765 t0 186.0 m
g FOSSIL H OsSIL
& § CHARACTER s CHARACTER
M EMAEE z| 2 §g.,=:;* zle "
= |2 = GRAPHIC & H 1K =] GRAPHIC 8
s =+ E i £ bl LITHOLOGY LITHOLOGIC DESCRIPTION | EE|E g 2 £ w LITHOLOGY LITHOLOGIC DESCRIPTION
PR ER H I " FEM e5|27 2155l 18l g BEEd
S HHHUEE a A AHHHUEE
e |El2 gl= = g Fole [8|5|5)2 E §
= HEAEA L = = cl=|=|d =
(o] e
T
5 [o] FORAMINIFER NANNOFOSSIL CHALK . : Lt FORAMINIFER NANNOFOSSIL CHALK
g o srm-wuu:.ql-::n:rwd;::,mhlﬂn [AG [T ——— Whize (N8, 10YR 8/1) chalk. Slightly ta highly
TE color {NB], Chert nodules, very gray in e digturbed, Intervals st 184~ 186 cm, 188200 e,
i - e color (N3], st 90 and t@ e, Chert chips, wery 1 B L L wnd 491 =484 cm show faint greenish horizontsl
%u . dark gray (N3} bn color, in tha intervaly from I-V: T wavy lamingtions or stresks, Brown to dark brown
H op - 0-58 cm and 100115 erm. g P e mn [7.5YR 4/4) chert nodules are at 315 and 455 cm,
o |AG P o T e e e Chart chips of the same color are found in the
SMEAR SLIDE SUMMARY % i e e intervali: 0—4 e, 270347 cm, 440450 om,
> ;o.au T and 867870 em,
araminifars -1 e b
I e S
Mannofossis a0 I S —r— . SMEAR SLIDE SUMMARY %
b e e W 235 270 470 655
Silica and Iron Content:  1-102 G| B enE————— N ] I
- LA R — .
510, 2 2 | . Faraminifers o W BB
Feo - 0,14% B L o v v Nannofossits B0 80 B85 80
B e Chart fragmens  — — — B
Carbonats Comtent: 1e7-0i% § A I |. |
185 = g% £ B B g e | Silica and fron Content:  2-103
" [ e ——— N8 5iy - %
z g2 2L v e 1en Fa - 029
g e
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SITE 463  HOLE CORE 22 CORED INTERVAL 186010 1965 m SITE 463 HOLE CORE 24 CORED INTERVAL 199510 2050 m
s FOSSIL o FOSSIL
@ ; CHARACTER i g CHARACTER
g |=ulels z|lw B |z [elalz e
S |Bu|E| 2|2 ol & GRAPHIC e |5 HE] g| 2 GRAPHIC |
IE =§ 5 z E E LITHOLOGY a LITHOLOGIC DESCRIPTION i ,;é E 8 : E E LITHOLOGY F LITHOLOGIC DESCRIPTION
£ 1E HHEBEIE + TH e R HEEHBEE 4 FH
£ |5 HERE = § Folg g HEE E :
EEHHEE E EAHHHE FEH
= [T
e S Erm—e |
o
- AGH
A9 v FORAMINIFER NANNOFOSSIL CHALK AND DOZE = FORAMINIFER NANNOFOSSIL CHALK AND 00ZE
o5 bl Alternating chalk and ooze with the caze showing the = Alrermating layers of chalk and oaze — the core being mone
] = greater ditturbance, Bath are white (lighter than NE), . highty disturbed. Chert pabbles, dark reddish brown
1 — 1 " Dark roddish brown (SYR 3/3) chert it found at 3 1 {5YR 344} in color, sre o1 80 cm, and fragmants of the
‘n_: ﬁi | and 91 cm, Reddish brown chert (SYR 4/3) in st same colored chert are mixed into the Core-Catcher,
. i 645657 em. b 417430 em,
T
] == | SMEAR SLIDE SUMMARY % : SMEAR SLIDE SUMMARY %
o 180 380 640 170 370
7 s Opagues Tr -_— — Chart Tr —
Ag! ~ _ Chert rm 4 Ligae Foraminifers 12N
g : Fonminifes 12 12 17 L iha Nannofossls B8 89
==t LN Nantvo ossib 87 88 B3 e[ - :
2 - 21 2 s Silica and lron Contamt: ~ 2.119
7 n Silica and lron Content: 254 !. Tz T n iy 0%
- s - 30% 5 E I o T Fa - 0.16%
1 I Fe - 012% :E—"—’—"—_;_, 3 I=
I I B E b 5 ooy . Carbonats Contant: 2121 = 95%
= — Carbonats Contant: 258 =07% 3 el e 334 =BE%
5| ] — 3904 - BO% i v
Z lag - - "4.56 =93% o e .:
g 4 L Al s I L it
— 1 - n I
,E “,'g = 3 P .
; i 3l 3 - .. . e |
— i Ly ¥
. =
A v
o Al P ce] |
. SITE 463 HOLE CORE 25 CORED INTERVAL 205.010 2145 m
g FOSSIL
AG| 4 - ; CHARACTER
g |=ulz2ls =z
] 2 g 2
‘,'é EH § HER G LITHOLOGIC DESCRIPTION
S HEHHAREE TEF
e @ 2Zlz g E §
s |8|5[3]2 3
E . et
ha B ) e T— FORAMINIFER NANNOFOSSIL CHALK AND ODZE
AG| AP [ o5 fn——— Mainly chalk with some intarvals of ooze, white (N8
- o S and lighter) in color, The chalk i maderately disturbed
- U e —— with the aoze more highly disturbed, Chart nodules,
5 L — v— . dark raddich brown [GYR 2/3) in color, e a1 10, 21,
10— el 130140 cm, The nodube s 10 em alio has a band
SITE 483 HOLE CORE 23 CORED INTERVAL 1955 to 1985 m g = ‘ of whits [5YR 8/1) chert,
2 FOSSIL H i
. ; CHARACTER W . e SMEAR SLIDE SUMMARY %
a3 |= z| w E AGH = F— 180
=c |22 E i 2| & GHAPHIC LITHOLOGIC DESCRIPTION _ === [ o * Foraminifers )
..I.E gé H E i B LITHOLOGY le s z ] T — Nansiafaslly g
A HHHHREE : : e | |
F |8 |g gz 3 g j“ A, . i Silica and Iron Content:  2.53
s |2 z|a 3 5 2 2 e 50, pu 2.0%
= | ¢ = RS
£ - .u NANNOFOSSIL FORAMINIFER CHALK AND 00ZE aglar || STt i Carbiosi Gkt 2,26 = B6%
E |3z |ar x| o o Altarnating layaes of soze and chalk with the cozs more es S 251 =pE%
S L | T T ¥ a highly disturbed. Both white [lighter than N8) in eolos,
1 T Recldish brown (BYR 4/4) chert chips are prasant in the
L Lighter interval 0-5 am,
P 1.0 il tha
g . 3] = | e SMEAR SLIDE SUMMARY %
LI Ll i n o . 170
ccla o Forominifers 35
6,“;”‘ A I D | Nannofossils 5
Silica and lron Content: 130
5i0y - 0%
Fe - 012%
Carbonate Content: 128 =05%
1-131 = D%
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SITE 483 HOLE CORE 28 CORED INTEAVAL 214510 224.0 m SITE 463 HOLE CORE 27 CORED INTERVAL 224.0 1023356 m
E FOSSIL 2 FOSSIL
CHARACTER CHARACTER
* % % |3
8 lz.l2ls zle E = == 2| @
e e g S| & GRAPHIC E S, |Ex(2|2|3 gl = GRAPHIC
H £ § & z ElE LITHOLOGY |, 2 2 LITHOLOGIC DESCRIPTION 2|8 Elt g 2 E E Pl el LITHOLOGIC DESCRIPTION
o S HHEFHEE !5“ A HHEHHEEE EokH ¢
- a = = E =
il - 2 = 5 F |z HEEE = g
ERHEHE 3 s |§lzl&(3 TE
y m ] B o e
- r;’- a J) FORAMINIFER NANNDFOSSIL AND NANNOFOSSIL 4= FORAMINIFER NANNOFOSSIL CHALK AND DOZE
g u_‘_‘ FORAMINIFER CHALK [ 05 T 1 ol TEYR A4 Muderately disturbed chalk afternating with soupy oam
] E - Altornating moderately distrbed challe and highly B s " and breceia; bath phnk [7.5Y R B/4) to pinkish gray
= 1 = o disturbed soupy oomr. The aburdance of focaminifers g z . et 0 . [7.5YR 7/3) in color. A dark reddish brown chert
é,: . genorally increases downcare, Tha upper 440 om is = ) -4 nodule (BYR 372) is at 64 om, Fragments of the sama
1.0 white N/8 and the remainder is pinkish gray (7.6YR 7721, § i colored chart are found at 0—480, 62— 75, and 210-
5] Diark gray [N4) chert fragmants are 1 75-80 em; reddish s o F33em,
- yollow (7.5 R 6/8) chert fragments re at 435 cm; = -]
=] (o] and dark reddish brown (2.5YR 34, 5YR 3/7) chert E |3 L 15YR I SMEAR SLIDE SUMMARY %
Iragments are ut 465—470 cm, BT0—675 cm and 340 E g 185
]l o L4 Lightar BEG em. Twn dark reddish brown charm nodulss am 2 |s o Corbonate untpee,  Tr
n than #t 25 and B85 cm, | rsveRea Foraminifers 20
-] o e " § Cale. nannofossils 80
paM 2 - -~ SMEAR SLIDE SUMMARY 5
7 280 3135 480 535 685 AG| P = Silica and Iron Comtent: 28
) s0; = 6.0
= Chart — | — Tt T Fo - 2%
Foraminilers 26 10 a0 N 1
o Kannotossi ] a0 B0 B9 &7 Carbonate Content: 211 = 03%
235« 79%
i 7 =0 Silica and lron Contant: 250 4128
It siog = o 40%
i . — | Fe - 0.10% 0.27%
Sl % o SITE 463 HOLE CORE 28 CORED INTERVAL 233510 243.0m
3 e - i Carbonmas Content: 220 - BE% o FOSSIL
=it 287 - 0E% - 5 CHARACTER
I e Y mn 4102 = 95% 4 = z| w
B e e 9 ¢8a_— I E i B & GRAPHIC
£ o — on- i3 :é i g E E § LITHOLOGY b LITHOLOGIC DESCRIFTION
il i LI S—— Ll wz 2™ 2 2 g o n
] | —— = |E eld w £
3 I e E |2 H HEE E g
] o e 3 & |2]2]|2|a E
] -y = aaaaaaaaaa
4 . ‘ . CHERT
] Fragments of dark raddish brown (2.5YR 3/4) and
o ey * | 7svrez dark red (2.5YR 3/6) chert. Small pits in the chart
8 o are filleet with light red (25YR B/6) undetermined
e ki sediment. Some porcellanite rims of white [10YR 8/1)
= are prosent
e T T0
ro—
ru
7] 1 - I s ol pood
S LB — SITE 463 HOLE CORE 28 CORED INTERVAL 243010 2525 m
- ot l g FOSSIL
5 1 i (o] " § CHARACTER
[y b = = i 10 8 leul2]a z| w
= - oulEl = o| =
3 TE|EE|E 4 5 HE l.frl::épro’gv LITHOLOGIC DESCRIPTION
JE|2R|z| g3 TR EE ko g
r = Elelz w e
¢ e £ 12 |2 EH § 5 E g
= § = i 3 -
: e s
E £ o P NANNDFOSSIL FORAMINIFER CHALK
» ’5 & 1 Moderately disturbed chalk, white [5Y 8/1] in
& - 8 = = » color with tome light gray (5 7/1) mortling.
e |3 | Dok roddish becwn chart (5YF /21 i 813 cm
@ =~ -+ and &2 em. The Core-Catchor, 75-82 em, i
g 1) campossd of dark recdish brewn (5YR 3/2)
g |8 chart with rims of gray [N7] limestone.
AG|CP - E
SMEAR SLIDE SUMMARY %
5 © 170
Carbonamw uipes.  Tr
Foraminiters 40
Nannofcssik &0
Silica and Iron Content: 112
50, = 59%
Fe = 0EE%
Carbonate Content: 112 = 0%
158 =81%
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SITE 463 HOLE CORE 30 CORED INTERVAL 252.5-262.0m SITE 462  HOLE CORE 33 CORED INTERVAL 281.010 2805m
8 F ] 1
- 0SSIL 2 FOSSIL
‘ g CHARACTER 5 = CHARACTER
g g A = zZl g 3 H 1E z| w
& |02 H S| | cramic 2. |Eu|E| 2| S|l | anarnic
12 £8 E z £ E LITHOLOGY ” LITHOLOGIC DESCRIPTION I .‘;E H ] z E E LITHOLOGY LITHOLOGIC DESCRIPTION
i ] 3 ! gl = g ERE 271 |5 % 2 g = g -
18 C F |2 3|E = ;
g |8 g i E E EAHHHE E =
L CHALK AND SILICEOUS o
Em’;ﬁ?‘ o FORAMINIFER NANNOFOSSIL CHALK AND CHERT
i 20-50 em: Dominantly dark gray (N3], dark reddish
Undisturbed white (5 8/1] chalk and limestone
1 with stightly darker busrow mattling, gray (5Y 5/1) 1 (o] ;akw‘n E;E‘R mrvﬁ;fﬂ :: ::: :3&1:‘1‘:‘-{:
and same wavy leminations. Some soupy areas of (o] vy I, h 4
drilling breccin. Limestone [silicified?): 0—4, 4044, me those ":u;su em} mixed with chafk with many one
E Y &)1 7375, 164170, 195203, 244762, 257280, 5 o] |= ‘:;‘q’f:nm_‘c‘::‘l:“"::"“" m L0
& and 200-300 em. Chalk: 426, 4473, B0-150, I~y 0 sl PSR
€ |z ABO-1B4. 170 1TE; s H05-244 s = 178185 em: Chert, dark reddish brown SYR 3/4).
S |z i ¥ ' 2 g o] i 185222 em: Whita (6 8/1) chalk.,
a2 | x 222300 em: Highly breceiated chalk with dark
H 5 SMEAR SLIDE smd‘d;m;ﬂ El o vodkdish hrowm (YR 3/4] chert nodules at 227 and 263
g =
E i Carbonate unipes. Tr Tr 3 b
Foramirifers 12 s
= § 2 — Sncioei e 2 o SMEAR SLIDE sun:rllz\r;w
" = o Carbon :
g e Silica and Iron Contant: 130 ol I Fumi:::’”’“b‘ ‘: 3
cal A — O EY 8/1 80y = 3% Nawodost
T T 1 an ik 80 90
AM P ec| ——— Fo - 039% i fo]
== - b I S
Corbonsts Contant;  *1:30 = B&% Sl Bon C
2.35=78% A
Fe - 0.34%
Carbonate Comtent: “1-106 = 01%
SITE 463  HOLE coRe 31 CORED INTERVAL 262.010271.5m 2107 = B3%
% FOSSIL
@ ; CHARACTER
-MEMAEE zla
=22 = ol E GRAFHIC
1215 § ; § g 5| £ | utHowoay b » LITHOLOGIC DESCRIFTION SITE 463 HOLE CORE 34 CORED INTERVAL  290.5 to 300.0 m
S E HEE ! H o = FOSSIL
12 |5|38)¢E E 5 & ; CHARACTER
5 |flz]|a)a & g |2 "OEE 2| @
TrTasasa0 S EHEEE 2 [ N omamn: LITHOLOGIC DESCAIFTION
M 1 Tasaal0 1§ zs H = Gl E LITHOLOGY L
= A4 . LIMESTONE AND CHERT I § 3 g @l g Eo )
L A drilling breecia consisting of lragments of whits = |3 L H E o
{5Y 8/1) and bght geay (BY 7/1) limestons and = FHEIE g &
dark gray chert (M3, B4) up 1o B em in length. ] — 0O
Some fragments show replscement of limestone - n 5Y a1
& by chart. 5 . R o, ——— FOHAMINIFER NANNOFOSSIL AND NANNOFOSSIL
k] 05 ] FORAMINIFER CHALK
H SMEAR SLIDE SUMMARY % H . Undisturbed chalk, except for beeccisted top, white
£l . =2 1 - . {6Y B/1) and greenish gray [5GY 7/1) in calor. Dark
L Voleanic glass ™ = ] recidiah brown [SYR 3/3, SYR 3/2) and gray (5YR
Carbonate Rhombs 2 ] 1.0} 6/1) chert at 2, 76, 175, 189, 205, 288, 388 and
Faraminiters 5 = I 393 cm. Chert fragments in the intervals from 315—
Nannclossils aa E sran 332 em and 388410 cm, Faint whisy laminse
Radialarisns T 3 I Tight gray (BY 7/1) in color st 204 cm,
Sillea and Iron Content: 13 | o SMEAR SLIDE SUMMARY %
5i0, - a.6% -f. — ) 135 175 345 380
Fo - 0.54% i N - Formminifers & 15 40 30
vt £ | 5 = —— eal SGYI Nannptossils 9% 85 B0 70
te Contant; *14 =p5% = . n
112-81% 2 . S : Silica and lron Content:  2.70
3 ‘ I 510 - 4.0%
] - | Fe - 0.23%
SITE 463 HOLE CORE 32 CORED INTERVAL 2715t0281.0m o ] | .
Ty FOSSIL T & r o — BY 811 Carbonate Content: Qx-g
-] £ = -
H CHARACTER 2 3 . %
AAOHE z| 2 Y et | ]
H1 I HEE [ BUAPIC LITHOLOGIC DESCRIPTION =
B 5 LITHOLOGY 5 E o
w3 ="5 5 s gl = 3 8 5 i
= = |3 ] C s51s . .
I £ 5 3 g v
S HHHE 3 S e =
RES 1 T AAA
4 cc] oo A AA|
LIMESTOME AND CHERT
i A driliing breccis consisting of about 15 pleces
E of white (5Y B/1) limestons and dark redish brown
- {SY R 3/2) dark reddish gray (5YR 4/2) and very
dork gray (N3} chart,
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SITE 463  HOLE CORE 35  CORED INTERVAL  300.0 10 309.5m SITE 463 HOLE CORE 3 CORED INTERVAL  328.5t0 1380m
g FOSSIL 4 FOSSIL
2 ; CHARACTER v = CHARACTER
FREMBERE El & g ] w[y z|lw
oW g -] o wl|B| 2 FAR
e ZE|E E : HE CARARHIE. g LITHOLOGIC DESCRIPTION =E ’ES HEIE R iThac. LITHOLOGIC DESCRIPTION
wd b " NlzZ|lE| = w
§§3°'§ 2| ¢ E‘- g=g§gsg 2| ¢ o g
=18 | HEHH 5 ; 18 |5|3 HE E 5
ES zl21a 3 ERHEIHE E
'} 1 '}
£ o 1| == &) IANMOYESIL CHALK. .5 [ = Sa—— FORAMINIFER NANNOFOSSIL GHALK
r la T—=—"="5o &Y 8n Breccuted 10 undisturbed chalk, white [E?&'II I color. Chert !S E laG — ' . White chalk (YF: 8/1) with gray (N6] wavy laminations (016
gl B agrrants are fouod in the brecciated secrions, 015 em and 26.34 cm. SE|Ey " EYR 811 i 60-78 cml and groanish gray wavy leminatiom (SGY 811} from
FlE Tha chart is dark reddlih brown (SYR 3/4) and gray (5YR 8/1) in caloe 2|z § o w eyl b ot ety il
4360 em. Chert nodule, mottied 1 NB} and dork
E SMEAR SLIDE SUMMARY % gq AP AP it “:’““ i :m. e, Ght gray gray
120 x
= Micronodules Te SMEAR SLIDE SUMMARY %
Carbonate unsp. 15 126
Foraminitars ' e . T
Nannofasils 84 Foraminitar 20
Nannofossily B0
Silica snd Iron Content:  1-14
§0z = 5.1% Sitica and Iron Contant: 167
Fe = 02 $i0p = 1%
Fe = 0.34%
Carbanate Contem: "5 = 9%
Carbonate Content: *142 - BB%
SITE 463 HOLE CORE 36 CORED INTERVAL 3095 10 319.0m
ER
§ 3 glals Z|l 2 SITE 463 HOLE CORE 39  CORED INTERVAL 338010 3475m
- HE 8|5 GRAPHIC o FOSSIL
e "§ g s E £l E | uthoroay LITHOLOGIC DESCRIPTION E AR
wS HHE ] & g g
F il - § § HEE gl & GRAPHIC
S RHHHE E 3 1 HEE El B | u¥iotoay LITHOLOGIC DESCRIPTION
B LY L 2 wS [EIN[E|Q| < vl £ "
gl jam 1 B “&—E |t.- SILICIFIED LIMESTONE AND CHERT z | (3 g 8 ! w| = F = -
5 2L H = [ ] =
g = A drilling breccia eontaining four pebbles of white [10YR 8/1) =4 al=|=< E = B §
s g silicifiod limestone. Two pebibles of chert: ane gray (YR 6/1) with L S N TELEE
= :m:::mm:\:n [SYR 7/1). one dark reddish beawn (5Y R 33) with P cc| LA B8 1 | . FORAMINIFER § A NG T
z g Ton tragmants of dark gray (N3, N&) chert snd & fow fragmenn
SMEAR SLIDE SUMMARY % § of white {5YR B/1) chalk,
118 bl e SMEAR SLIDE SUMMARY %
Pyrite 1 S S =
Carbonate unsp, g 5
Faraminifers 1 = é | Pytite Tr
] Foraminifers 0
Silics and lron Content: 113 = Nannatossils 0
siog = 73%
Fe - 0.31%
Carbanate Contant: 110 - 35%
SITE 463  HOLE CORE 37  CORED INTERVAL 3190103285 m
;‘ FOSSIL .
§ Z CHARACTER
= 2 s F4 <]
<1 2 3
A E § g i | anae.. LITHOLOGIC DESCHIPTION
Slzn|z i @
A HHHHEGE Sy
o z = =
s 8|3 g a 3 §
g 1 + NANNOFOSSIL CHALK
!g One fragment of white (SR 8/1) chalk, 2 cm I dlamanar
48
E
x
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SITE 463 HOLE CORE 40  CORED INTERVAL 34750 357.0m SITE 463 HOLE CORE 42  CORED INTERvVAL 366510 376.0m
o
E [ o [E [ euteithn
§ NEMEIEIE HE 8 |zu|2]z ] HE "
A EH R 2l & GRAPHIC LITHOLOGIC DESCRIPTION -3 E MR P LITHOLOGIC DESCRIPTION
1z |Eo|L g E Bl £ LITHOLOGY 1Z1EE1 5 £ B LITHOLOGY L "
M HEE ! ] 3 = TR ENH R ! wl g i 8
BB (FE1E1E |7 E+H N ERHEEE ExH
AHHEHE T EE A HHHE FEH
r . CHERT-FORAMINIFER NANNOFOSSIL CHALK cMA/ cc| frjjAAsddl [ |- CHERT AND FORAMINIFER NANNOFOSSIL LIMESTONE
i Emice cC Pabbies of dark gray (N3] to gray (NB] il o5 0f P <l 1 Black [5Y 2/1) chert fragments and white [NBI limestone fragmants,
g lightar gray INBJ. The chart pebbles hivs whits [NB) poreelianitn
E rimt. Orw fragment of white [10YR 8/1) chalk, .g SMEAR SLIDE SUMMARY %
2 s cc
g 3 SMEAR SLIDE SUMMARY % E|E Caic, homin T
H £ 3 i Farsminiters 15
E Al Carbonate ump, T L] Nannotossite 85
E Foraminiten % g ]
2 Nannolossily % 5
§ -
=
= =
H -
«
a1 357.0 1o 366.5 m
lﬂIE um o R CORED NIFRTAL SITE 463 HOLE CORE_43  CORED INTERVAL  376.0 to 3866 m
H A o FOSSIL
= |E CHARACTER ; CHARACTER
o
§,_ Swl2l 2 3 g g GRAPHIC ” - ERAERE Zl e
= HELE 5| B | umHoloay LTHALOLIC DEIORIPTION e 22| E 2 & GRAPHIC LITHOLOGIC DESCAIPTION
Zlan|z < ol w 2 1Z|ESlE § z ElE LITHOLOGY
w3 = [} dm| = ol w
£ 127 15]8)2 H w| = = g w3 | 51312 B3 E 2
= I zlE == 2 |= H 2|3 L. = 4
18 |z|2 S E g E lg |2 HIE =]
s |8]2]2]|a B = H ; 5|3 T8 3
3 Jaasasia CHERT 5 3 o0zE
CPlAP VY IV l I Four pieees of bisek{EY 2/1) char, one with 10me earbonate R -+ 2 T40 b i ALK AP bt
adhering ko it F+=r+"o White (N8 and lighter) soupy oote with & faw intervals of chalk, Dark
M n L e - aray (N4) to black (N2} chert nodules a1 11 cm, 251 cm, 276 cm, and
GJ‘J__'F‘_I_""_'_“! o] 675 am, The interval fram 150 om to 395 cm contains chert fragments,
£ = b :i‘:_":-__'_j Q1" SMEAR SLIDE SUMMARY %

E = 1o 4% 175 385 530
g 5 :4._-.-1—.-:"_'—| 0 '\::u_e,-.ic s :r = :’r
3 HW="+"Ho rity " "

= il Ch - T —
I gl e o nert b
by pliley ity 13 Micronodules -— '
2 j—l--v- 1o Foraminifers 1" 16 7
e 4
s ¥ _‘j-..'.:._‘__'__‘ & Narnatessity B9 85 03
: lam| o Pl g piey, Silics and Iron Content %: 139 =
(o]
Z |z 2 = R B s i 803 = 0%
E B Y :_' -'.-T':o Fa - 062%
5 g '.'-l-}-r:h—:-_ﬂ g
& E z .er_r"r‘_'_ﬂ
g 440
Sl o
§ 2 1_-7—_'_'10
g 4 — "o
o e Ty o
2
p 3 .y il 2 4
: lam| T-TJO
= |
2 = 0.6.
Lo
- ‘I'K' -] hod
- T__0
-I‘_r_-r_| . {
'*r:-'-'f:rﬂ e
| u T O
-.-"m.-;E]o
iy B Lighter
o]
4 Voo 2 than N8
AT
. R L (o]
P
5 Ar—T—"=0o| |-
— by i
s
ecl 270
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SITE 463 HOLE CORE 44  COREDINTERVAL 385510 3950m SITE 463 HOLE CORE 47  CORED INTERVAL #414.0104235m
g OSSIL S FOSSIL
» g CHARACTER § § CHARACTER
- EMEHE HE -MNE z| e u
*e gg 5 ] g E g N iref b LITHOLOGIC DESCRIPTION sz Eé % i ; E g R . LITHOLOGIC DESCRIPTION
w3 g™ &l3 = b4 wh |z 3 3 2
£l HHE HREE o+ 5 £ 153 g g g 8| F e g
-1 =3 2 a =3
H § HEIE F:E ERHEHEE
YWY TYTYy X R i
JAAAAAAANICY w2 CHERT AND NANNOFOSSIL CHALK o lec
E Jasdddan . 0 Drilling Breccia CHERT
E 1|05 RETT YT ¥ N 088 em: Drilling induced graded bed of chert chips, black (N2] 10 Vary dack gray (N4], gray [NS] and Fight gray (N7}
z ] Adsaaa |O gray [N5). 10 mm at the botwom to | mm o1 the tog, E I color. Irregularly motthed with some white (N8)
] ot JAAsasaa|n BO-B6 em: White (NB] clisturbed chalk with chert chips. porcltanite,
S |32 T i « [ ne 86-116 cm: Vary dark gray {5 3/1), gray {NB) and black (N2) chert g =
i 2 lem ae! o AAAALAAIO N2, N8, A few pinces af nannofasyil chalk are presant. E
H s CC|  Jasasadd 5Y 31 E
=134 SMEAR SLIDE SUMMARY % s
=
. 182
L3 Chert Te
§ Pyrite Tr
Foeaminifers 8
i Nannatomils 2
=
SITE 463 HOLE CORE 48 CORED INTERVAL 4235w 427.6m
14 FOSSIL
i é CHARACTER
SITE 463  HOLE CORE 45 COREDINTERVAL 3950104046 m 8 |=.[2]2 El e
[ FosSIL i EE § £l e e, R LITHOLOGIC DESCRIPTION
" ; CHARACTER g 5|35|z 51212 @l g = 2
- EMEEE HE M HEHE £l
= HEE E|E | heessy LITHOLOGIC DESCRIFTION s |Blz]2]a B
w3 |ZN|E % | g 3 -1 T8 Ery
H =
= |5 |28 g i E - NANNOFOSSIL CHALK
ENHEIEE = 271 8 \Wiien [tighter than NB) chalk, highly disturbed by
Er rYYYYYVY 3 drilfing. Chips of light gray (N6, N7) chert ara present
5 s RS Yy yrd B CHERT a1: 0-5, 6665, 130177, 209237, 308320, and
2 Five pebliles of chert, gray (NS to dark gray (N4]. White (N8] % * 376-383 om,
E porcallanite on o lisgment | -
13 SMEAR SLIDE SUMMARY
5 g s 180 360
|z i Pyrite L (-
§ E { Cabonate unipes. 3 Tr
- : i Faraminifers 1w w0
3 % "= Mannctassils & 80
4
Sifica and lron Contant: 7 228
= Lighter 50y - BT%  9.8%
5 (=] than Fe - 026% 030%
g2 T ke
SITE 463 HOLE CORE 46 CORED INTERVAL  404.5 to 414.0 m 3 ; é e Carbonats Contant: 370 = 91%
g FOSSIL 4 =
CHARACTER 1
5 3.3 i (2] ¢ 1
=f-) 2 el =
TE E§ % § 5 5 g qu:;&:gf LITHOLOGIC DESCRIFTION E
A HE I HEE H £ E 3 3 .
|8 255818 = ; e .
M HEIEE 3
dAsaasaa lam il g
] AAAAA A CHERT
z PP S FYYYYYYY 077 awa Geadaet iy bewccl uf eters, ey SITE 463 HOLE CORE 48 CORED INTERVAL  427.610433.0m
= 057 AbdAAA (N4, NS} and redl (10R 3/6) In color, with soma 5
k] T white [NB) parcellanite, 0,5=1 mm st the top snd = FOSSIL
g AdAbdia 2 cm at the bottam. % |5 CHARACTER
g = fom| ar cC| | AdAadda 77103 cm: Pebbie of it gray (N7) and dark gray M EMABE El 2 | onarmic
(hea) chert, \F FEle = = 'E LITHOLOGY LITHOLOGIC DESCRIPTION
. e HHEHAREE £ 3
S £ E i H E g
& A HEHHE
E | ar T Adaaa v CHERT AND FORAMINIFER
. e NANNOFOSSIL CHALK
[ T Three pebbies of banded chert gray (NG, light
i i ey (N7}, and white (N8 in color. One white
2 1E% (NB} pebble of chatk,
3
g i SMEAR SLIDE SUMMARY %
e~ cc
1 Micranodules 1
E Chert -}
E] Faraminifers. 15
e Cabc. nannofossils 78
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SITE 463  HOLE CcOoRE_50 CORED INTERVAL  433.0 to 442.5m SITE 463 HOLE CORE 53 CORED INTERVAL 461510 471.0m
£2 FOSSIL @ FOSSIL
v z CHARACTER i é CHARACTER
MEMEOBE z| 2 RMBEE HE
2 Hi u e 0215 5| 3 ol = GRAPHI =
3 A HE ; E|E onamle, L2EH LITHOLOGIC DESCRIPTION H EE £ g H I T e k g, LITHOLOGIC DESCRIFTION
A H T H £ TE g1 5 5[2|8] (3] 2 + FE
N HEHE EHH N RHHEHE EEE §
M HEIEH 6 5 o & |2]2 H &2
i | AAAALALL NE to W7 T AAa|O
z B -~ NANNDFDSSIL CHALK AND CHERT =YW le) s 1ED LIMESTONE AND CHERT
] 2| | 1 b pedew 026 em: Five pieces of gray to light gray ING-N7) r— (Drilling Breceia)
2 I3 MG R BT N s g EY B/ chert, 1 AAA|D 0106 em: Sanu! of limestane mnd chert fragmenty,
47 | 2530 em: Two pisces of slkiceaus limestore whith = i — o whita (NB), geay (NB), and brown {7.5YR Bi4, 7.5YR
4 o7 T S s (M) in calor. §| 8 - Add 474} in color,
£ P I — 30-91 cm: Chalk, white (NB) 10 very wery pale green 22 o= aaal@ 105165 em: Larga fragments of chert, light gray
{19 cator on chart} with darkes green gray (SGY B/1) 215 g oS = o . (W8, N7), gray INS) and dark gray (N4] in color,
g Burraw monling. One piece ot 6065 cm is pale blus 2 r—— and limestone, white [N8], and pale green (SGY 8/1}
3 goeen (5BG 871) with darker (EBG B/1) mottiing. F | 3x Fr 4aa o n codor,
B Some lsminations ere presnt. RP| AP ] O —— Ad ol [“s
5 |2 SMEAR SLIDE SUMMARY %
£ SMEAR SLIDE SUNMARY % | 1903
L 145 Carbonate unspoc, 85
_3 Volcanks glass Tr Forsminifers 10
Pyrite T Nanngfossily 5
Corbongte urispec. 3
5 Foraminifen 5 prt Silica and lron Content:  CC-26
= Nannofossily a2 ? 8i0y = (5,9
! Fo = 0.32%
Silica and lron Contant: 139 ]
5i0, - 18% Carbon-Carbonata: ccae
Fr - 05% % Carbonate M
= % Organie Carbon 01%
Carbon-Carbonate: 1.38
% Carbonats 758
% Organic Carbon o1 '
SITE 463 HOLE CORE 54 CORED INTERVAL 4710 to 480.6m
; FOSSIL
SITE 463 HOLE CORE 51 CORED INTERVAL 442510 462.0 m § H CHARACTER
b L Eul2l2]2 gl &
. E CHMARACTER = gé E g g HE Lﬁ':.‘?;‘_"sgv L3RS LITHOLOGIC DESCRIPTION
o a8
§- EMEHE § 3|2 GRAPHIC £71E 13) g3 g ul s EE %
cIEE|E El= LITHOLOGIC DESCRIPTION |z z|a|% S S
HEEHE | £ | uHology g |51£|13)|3 3
wS |EN|E < # E H 2 s |2 2|5
& |3 g IS &
N HE R E Jaaa .
Folg |2|2]3]% ==F _ |nefer ac| A8 % .
x o £ | = 3 = @ F E L
I a; i|a B B e 7= = — AND CHERT
he CC = ‘A‘Aﬂﬁ&ﬂﬂ f“‘ § | Six pieces of limestons, white (lightor than NB) with
E o = CHERT 3 greenish gray (5GY 7/1) burrows — maknly horizontal.
_B|52 Five pieces of gray to light gray (NS—N7) chert. i H Fivn pieces of chart, white (1DYR 8711, with rolicts
3 E“ €'k E of burrows.
= -
‘2 E i “s- L SMEAR SLIDE SUMMARY %
H b2 ccs ez
« g Cubonate unipse, B0 55
= 5 Foraminifars 2% 30
[ o Nannotossily 15 16
f
SITE 463 HOLE CORE 52 CORED INTERVAL  452.0t0 481. 6m
g FOSSIL
- é CHARACTER
g |zuea El &
A HE § ElE | Snamic, LITHOLOGIC DESCRIFTION
wS|ZN|2| 2% 7| |g)¢ 3
] E HELE =
F |8 |E g 815 E 55 & g
s |2 il= 3
(™ ccl AN AEATS |;
CP‘ ‘ﬂ &4 CHERT—PORACELLANITE-LIMESTONE
[ Parcellanite fragments are dominant, white (NE)
Lt with small mottles of chort, gray (N5). Chert
£ fragmants are light gray (N7}, Whits (5 B/1)
) §§ limestone fragments ane faraminifer-nannofoil
HEE: fimestone.
S
| &
5 .Eu. SMEAR SLIDE SUMMARY %
cc
2 Carbonate unpec, B0
« Foraminifers 15
Nannofossits 5

£9% HLIS
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SITE 483  HOLE CORE 556 CORED INTERVAL 4805 to 480.0 m SITE 463 HOLE CORE 57 CORED INTERVAL 4995 10 509.0 m
Ly FOSSIL 2 FOSSIL
- § CHARACTER § ; CHARACTER
-REMEHE Elg EMARE z| 2
s % g =l g g go| onaie, LITHOLOGIC DESCRIPTION st EHEEIE 2 E Pl LITHOLOGIC DESCRIPTION
w3lzNg 5 g al g w3 M| E ] g -l 3 o
= = 3 ) = i = 5 a “ I =l -
18 (g A I Blg = g
= |2|3|2|5 g |5 2|3 g
P By Yyi=—x a === =
-1_'1 / Jana == SILICEOUS LIMESTONE AND CHERT — L LIMESTONE
-t ¥ YL =" Greanish gray (SGY 7/1] viliceous limestone with T B mm—— ~ Cyelic siemations of pale pinkish white (5YR 8/11,
1 o e voene white (lightar than NB} limestone fragmants, = 0 e pinkish groy (SYR &2 and BYR 7/21, redidish gray
55 E * el = — Laminations are comman 2 & result of burrvws and i 1 Ll L (5P 6/2) and pale greenish gray (5GY 8/1) limestone.
25 Epelerl 8 Jaaa = berkding. Same fimastanes show silicificatian, Chert z e Laminations owing to busrow flattening and aciginal
< — — fragments are white (N8) or gray (NS and NE) with = 1 _.__; T—— bedding are commen. Charts, dark reddish brown
g E Tightar and darker patches. _g 3 % B o= . {SYR 3/2) and reddish gray (SYR 6/2) are present o
=& I |~ 7, 6269, 78, 100103, and 126130 cm. The
i SMEAR SLIDE SUMMARY ¥ Lo T . eyelic alternations are on the sesle of eantimetors in
i, 15 160 E Lot Jongth,
§|3 Calcite thombs~ — T = L] T —— P
33 Cartonato unspee, B0 BD 1 [ES g = SMEAR SLIDE SUMMARY %
g|~ Forsminifars w0 W R 2 o 129 1112 14
i Nannotossils T T é ‘:"3 I Carbonate unspec, B0 80 85
S)% « §|relFp cc Foraminiters ° 2 10
[ Silica and fron Content: 14 ‘- =1 N tossids ™o T 5
£ 50, = 7%
g Fe - ns% Silica and Iron Content: 1-18 [green} 119 (pink)
] s sioy - 13% 1%
Y Carbonste Content: 1464 = 87% Fs - 0.54% 051
Carbonats Contert: 144 = Ba%
SITE 463  HOLE CORE 56 CORED INTERVAL 490.010 4995 m Carbon-Carbonate: 116 220
g FOSSIL T % Carbonate 866 891
v, E CHARACTER % Organic Carbon 02 o
M ENBE z|
fE gg H g § g | EhebHc A LITHOLGGIC DESCRIFTION
w < w 5
é g i FH g g o 3 P E & SITE 463  HOLE cORe 58 CORED INTERVAL 509.0t051856m
& § HEE B a5 5 ] FOSSIL
' e o Bl
i it [ CHALK-L CHERT R EAREE zle
H P S s Chert, ight racdish brown |5YH £73), in the e HE : E| B | imetosy LITHOLOGIC DESCAIPTION
o 1|05 fmn intarvals 0-8 and 5281 cm. w3 2" g 513 g a2 g
T T T = = z12 H
TS Silctied limestone, very pals brown (10 7/3), LRI i
«|RP| P |CP T e with faint horizontal leminations in the intervals =
. 812 and B1-73 &m, 0T .
2 s ™ NANNOFOSSIL LIMESTONE
2 Chalk, pale gray green [5G B/1) communly P — —— 1 Cyelic alternations of pale pinkish whits (5YR 8/1),
i grading downward into darker gray green (5GY 7/1 ——— - piniish gray (5YR 62, BYR 7/2), reddish gray
1.3 and BGY 6/1) reflocting graed beds. Horizontsl ) kAR | | rorpt A hibinh i s nin )
F |23 burrawing comenon, ey i silicified limestane. Pinkish and reddish colors pre-
3 Bl B 1. . ey dominate, Laminations awing to butrow flattening snd
SMEAR SLIDE SUMMARY % 1 - bedding are common. Chverts dark reddish brcwn
S ToE M z = - [SYR 3/2) and dark gray (N4) in calar are founsd
| = & ok atB5-60, 102-103, 124, 166, 200214, 265202,
5! . W18 8 = 3 ] ® 335, 348350, 376~381, 301396, and 431 em.
2| Famitiny L 5 bad 2 e T Tha eyelic alurnations sre on the crder of centimetars
< Nannatomils % 80 40 = - L= ] in tength,
Radialarians T - B | = CiEaR L I—-
g ; ; 9 P - SMEAR SLIDE SUMMARY %
© Silica and Iron Comtent:  1:22 a2 i 2 ———— 107 195
: Sioy g 26% | g e B Cusrtz 1 T
Fa - 0.38% £ m e o] Pyrite [T =
B A —— - Carbonate unspes. 13 10
Carbonate Content: 193 = 83% < |= Naonoicaily 86 90
: o P k=~foc
= Carbon-Carbonata: 195 §; i B P o Slicsand Iron Content: 110 114 314 320 388 371
- — 558 = |1 === - (gnenl lpink]  {green) (pink)  (pink) (green)
% Organic Carbon P = | si0, - 56w 195% 3% 2% 2% 45%
3 M = Fa - 061% 03F% 042% 1% 1I% 08
: ——— i
¥ Ak ot Carbonate Comtent: 210« 70%
Cjpm s n
———— a Carbon-Carbonate: 110 310
crle — 1 % Carbonate 800 B18
T e L) % Drganic Carbon o1 03




SITE 463  HOLE CORE 59 CORED INTERVAL 5185106280 m SITE 463  HOLE CORE 60 CORED INTERVAL  528.0 to 536.6 m
g FOSS! ] F
3 s CHARACTER - H cnnﬁﬁﬁé%m
g =022 2zl w 8 |2 =
g, |Bul2|2(2 gl GRAFHIC @ EMEIRIE gl &
S |EE|E 2 E o LITHOLOGY, i LITHOLOGIC DESCRIPTION =e|EE|d z gl w GRAPHIC = LITHOLOGIC DESCRIPTION
.é,; g-u z < g 2 ; 3 EF “-‘5 ;u ; E g E E LITHOLOGY Ei ”
E ] = 9
E |g § HEE g- § § E 'g HE g 2 =
& |2|F]a|a G o & 8 g Z|:
- — — e
= ™ NANNDFOSSIL LIMESTONE " o P .
B Cyelic altamations of pale pinkish white (EYR 8/1), 1 AL E
| pinkish gray (BYR 6/2, BYR 7/2), reddish gray (5YR - ;ﬁ’mm‘ulw.mkmm Wi
E/2), pale greenish gray (SGY B/1), and greenish gray et i : -
! T s (BGY 71, BGY 6/1] silicoous and silcitiod nannofossil 1 L By SR N, By ""‘"“ st iy
8 1 e = limestane, Greenish grays predominate in the first hoed | Coarse layer ;@;’amzm_‘“vgu"“’r;""““
= " sactioe, Secticny 2 aed 3atiou s inreme.n the e Ao cycles of vary paly brown (108 7/3) nannofossil
——— - phnkish and redaish hues and Sections 4 and Core: ] st oot st s i
e oyt C‘:"' ';J:’“"“ﬂ"‘m“"’i’:ﬁ"“"'."' e . - Layees, The nanevfossil-limestene commonly shaws
n T T . o "9':“"“""‘"41 iy w"""i"“"‘ YR 2 ®| Coane layer laminations owing to flattened burrows and bedding.
- - it ek Jrwye UMdY, dwih reckdi byt v b~ Thesa ase not apparent in the nannofosi-forsminifer
1 sy (6 6/1], pinkish gray (7.5YR 8/2), brawn : L Coaree layer X Pink o i
= 17,5 5/2) and greenish gray (5G 6/1) in colar arm AM | |, ] SR S SO S e
o o ——— fovans ot 48, 0. 7, 184180, 708 290300, 380 1K == L] Coarss layer ovir the gresnish anes. Graded beds s found at:
5 % 2 ———— 400405, 450453, and 600502 cm, Graded bedks 2 x| [ 85~ 100 and 140143 e, Cherts, reddish gray
E T I - Coarus layer (YR 5/2), dark roddish gray (SYR 4/2), dark reddish
< - > — occur st B0—BS, B8-54, 109—120, 120131, 210- 5 —
P : brown (5YR /4, 5YR 3/3) ars found st 6065 em,
AbpEEAL i 216, 250260, 270280, 324329, 382388, 3 8 | | g il
ol B = A15—421, and 4275434 cm, < —— | 1e ~77 em, 95 cm, 120125 cm, and 584 cm,
= .
| = g 1| | SMEAR SLIDE SUMMARY %
5 f 8 m S"'EA“"'“M"‘““‘:“ T = —_—— LA®_ | Coarse layer 1100 2119 2126
3 P 4 ! 1| | Coarse layer Hewry minerals  — o 2
& =& - - o :‘olmnlcglu Te — E i B8 e Coarse laver Valeanic glass . T
£ g lcite rthamts Tr — 4 I s e ™
E = =4 S Coars layer Micranadules —_— 1
E 2 4 o9& Sw—. W ® a | T [ Coarte layer Carbonate unspec, 56 16 28
: 3 E ) Mannafossits 0 1515 E: 3 ===== - R Foeaminifers I 10
: ; g ——— - Mannafossils 20 80 5
s & Silica and Iron Content % 11 17 106 1114 3108 3120 = B ey ™ Fdiolstians 5 —  —
| = 5'0: - igreant [greon) (green) ipink] (pink]  (pink) - e ——— Py
3 B . » 3% 36N 46N 41% 4% 20% | e e 1 Silkca and lron Content: 210 2193 31 35
0.37% 12% 037N OB% 051% 04w Je—r—rrx = foreen] (pink)  (groen)  {pink |
. B e Si, - LE T [ | T T
: Carbonate Content: 110 = 80% B —— ] Coarse layer Fa - OAE% 7% 058%  1.6%
t? 216 = B6% T ; T ; T ™
= |B|RP|B < 1 b ) r
Carbon-Carbonate: 118 Ak -] ] T T - Carbonate Content: 242 = BE%
AP e e —
e Ba ; 4 e Loome laym Corbon-Carbonata: 118 178 3110
) == - % Carbonate 800 17 BAd
¢ o e n Coarse layer % Organic Carbon 0.1 01 01
= T —l_r X —
SITE 483  HOLE CORE 61 CORED INTERVAL 535510537.5m
1 FOSSIL
& E CHARACTER
EREMARE z| e
EEE I E ol & GRAPHIC
1 g :g % E 5 E LITHOLOGY LITHOLOGIC DESCRIFTION
I = 2 1
i E = g al = wE e}
= 18 [5]5]3]z EEH
= |2|2|2]|5 5 G
£ ": = [~=|m,
= lap —— cel NANNOFOSSIL AND NANNOFOSSIL FORAMINIFER
5 ==——— I i LIMESTONE
E 0. ook . Caarse layer Cyelic slternations of pale pinkish white (5YR 8/1),
& d 1  — — - pinkish gray (6YR 6/2, BYR 7/2), reddish gray (SYR
- el - 5/2), pale greenish geay (5GY B/1), and dark greenish
< z = = Coarw layer ray (BGY 7/1, BGY 6/1) nannofauil limestone. Also
u L ===l Caarse layer cycles of vary pabe brawn (10YR 7/3) nannafassil
i = faruminifer (imestone which are indicated as “coarse™
| E 2 ==  — o |ayers, The nannofossil [imestons commanly shows lamin-
- E R = —— - Calcite rhomby ations owing 1o flattened burrows and bedding. The
2 |32 P oo === rarnotosil forsminiter limestana is uniorm withour
< | structures. Pink, red, and brown colors predominent in
. this core, A dark reddish brown (5YR 3/3) chert is
E ¥ found w17 em. The cyelic slternations are on the
2 iy of o fow centimeters to 20 centimetars,
E Silica and iron Comtant:  1:28 {pink) 128
C] 8i0y - 205% 0%
. Fe - 0.78% 0.79%
Carban-Carbonate; 120 128
% Carbonate 558 541
i % Organle Carbon 0.1 0.0
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SITE 463 HOLE CORE 62 CORED INTERVAL 537510 547.0m SITE 483 HOLE CORE 63 CORED INTERVAL  547.0 1o 556.6 m
= SSIL g SSIL
- g CHARACTER § g CHARACTER
g |z.lz2T2 w . elalz "
e |2Els g é § o LITHOLOGIC DESCRIPTION A g 3 § o E LITHOLOGIC DESCRIPTION
e HHEHPREE 1 PEIFR IR gl¥ sk Ay
N =] CEEY 2 R HBE E
S A - = colg |2 g% E §
LR HEIEE FE R HEIED 3
T ==
e ——" LIMESTONE -
——— . ~iFe LIMESTONE
o === Cyciic shtwmations of pinkish white (SYR 82, . Cytlic slternations of pale pinkish white (8YR 8/1),
L= pinkish gray {SYR 1/2, 5YR B/2), rediish gray v ® pinkish gray (5YR 672, BYR 7721, recdish gray (BYR
f = ;_ T : — I5YR 572, 5YA ml,w-mnmimvsn‘:. I fonnr 5/21, pabe greenish grary (BGY 8/1), and greanish gray
——— Lo areenish gray (SGY 7/1, BGY €11, 6G 611, 56 51, - Y 211, 6. 671) Avicamn limestose. Wast
AM P o and dark greenkih gray 1o greenish biack (56 41 to 10 e - " stlonil: Landretkios tnd burtous
= - GBG 4/1) siliceous Fmestane. Moit contacts are B — Y contacts ane grad . Laminat
e ——— A ol +—— are comman. One coarser layer (sandy) enfichod
== . Y idutornd ind Dylyosnic | Lanidont e o i forsminifers s st 357361 em, White (NB) and
g e commaon as & result of flatoened burrows and bedding. e (e and dark gray chart it at 7278 em and 8083 cm
e Chierts, gray (NB) and geeenish hlack [SBG 4/1) are = o ,Amu::;nuwlh.ﬂuu'unllmnlﬂﬁlu?or:!n
5 3 i FEpaasE e 1 160184 and 335333 cm. A greenish black = =t Pinkish colors predaminats in This core. "
- 3 e e~ altaredd ash is at 215222 om. Tha first section & § (3 I =— head
< H T dominated by pinkish colors, the sscond by gresnish ) s - == =
3 | T P caton, the last s sightly dominatad by pinkish ones. 2 gg e | i ) L AT
‘E s 2 e e at Iternations are on the scalo of to 5183 2 = — it i =
. === shoue 160m, L ===l e b
) & e - =5 =T - souregees . - "
-] = s === o SMEAR SLIDE SUMMARY % o s —— o Carbonae bnspec, 60 80 =
} £ e — . 183 189 1906 1137 224 232 270 2122 21312 33 = . Foraminifers —~ a0
2 B T ) ™) 3 s —— E) N ™ =L i e
g 3 —— Quartz e e (S ] 3 53 r——x~t Fediolarlans -_— - T
h —— Feldupar T - T o— n 5‘:% 4 -
g d o ——— Clay (aggrogues}— — — — — — — — 0 5| e = 1 Silica und lron Content: 22 25 €C10 CC16
_: = .—_:—. . Voleanioglass — ——- — = Tt Tr 85 Tr 30 £ < |rerm| AP : T I‘ T : [ Coars layar [pinkh  [grean) {pink] (grean)
3 e W Hematite T T T ™ T M — T — E CC| . e Si0y 2 = bix 30% 1%
e e ™ Cwbumpec. B 50 B 80 0 7 T 80 T E Fa - 19% D3% 1I% DA%
e Calelm thombs ——  ——  — — — = — Tt — ]
3 T T Foraminifers 40 40 10 40 30 B — W0 — B Carbonate Content: 147 = 79%
i N ———— Meorotowsih Tr W Tr Tr Tt T+ Tt Tr  — bl
1 T —T T
pIEE e Silica and Iron Contént: 217 236 378 384 Carbon-Carbonate: 1128 22 2428 CC-10
cc = = (gresn)  (pink)  fgreen)  (pink) % Carbanate 833 558 758 G608
oo ek 5i0, - ®% 3% 1w 2% % Organic Carbon 0.1 o1 00 o)
s Fr = 049% 067X 043%  054%
: Carbonate Content: 1401 =67%
Carbon-Carbonate: 214 271 240 2118 364
% Carbonate 608 126 308 613 7548
i 00 01 01 13 o
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SITE 463  HOLE CORE B4 CORED INTERVAL 5565 t0 566.0 m SITE 463  HOLE CORE 66 CORED INTERvVAL 5765t 5850m
g FOSSIL o FOSSIL
é s CHARACTER = 5 CHARACTER
Sul2] 2 Zl g g |=.l2ls z| @ !
TE ::_: B g E é o e 4 LITHOLOGC OESCHIRTION TE £ % H § g 2l & Lf‘,’:ﬁ*}:g, 3 LITHOLOGIC DESCRIFTION
A HEFHEEE £ F] N HHHEREE =N
g |8 H L E § z |k 13|52
s [5|5|5|z2 FE |2 |2|2|5]|% 5
g |E|Z|e|5 3 ] s [2|3]|2]8
= NANNOFOSSIL AND FORAMINIFER e .
Y= N NANNOFOSSIL LIMESTONE ] .| Coanselnyer RADIOLARIAN NANNOFOSSIL LIMESTONE
as — Cyclic attarnations of pale red (2.5Y R 6/2], darkc ] e Cyelic altarnations of whils [SY 8/1, N8, 10VR /1),
cmlar i it pos beown (75YR 4/2], and tight groaniah gray (SY 21, [ ———— tight gray (5¥ 7/1), groen (BGY 8/1, 7/1; BG 8/1, 7/1;
E| 1 =T o | Goarlover 5GY 7/1) silicaous limestonn, Most cantacts ara e BY 7/1), and dark green (5GY 6/1,5/1; 56 8/1, 5/1)
3 —— gradational. Laminaticns and bursows s cammon 1 e ——. fimestons, Contacts are gradational, Coarss layors are
E 10—  e— throwghaut, but mest obvious in the pale red units, 10- I _T_- S Coarse layer enriched i radiolsrians and eppeas 1o have erosionsl
 — Chert is foursd a1 31, 274, 336, and 400 cm, Coanse B e e x wy (N7, 10YR 6/1),
5| v == Layars, anriched in radiolarians and recrystallized AL AR 36-40, 126-132,
= L.yt foraminifars, light greenish gray (5Y 7/1, 5GY 7/1) . === T — 194196, 245, 265-271, 311, 332-334, 346, and
< == in color, are at: 6371, 178186, 262-285, 316— = el 375301 cm. Altermations arg on the scalt of
AP = 320, 328331, and 352-355 cm. Alternations are 5 el ap = contimeters to 45 em. Grays predominats over the
——— . Coarse Layer on the scale of cantimetsrs 1o 25 cm. Reddish colors § ———— greens.

1 = J—1—4‘_—-1—:-—1- peadominate in this core. One bivalve fragment ar € £ RO AR

|3 = 35 em. g & A Rk Coarse fayee SMEAR SLIDE SUMMARY %
1 —— <| z 2 128 1108 1140
5|z Ty - SMEAR SLIDE SUMMARY % £ :mo [ M) i
£k ——— = 135 e g § - Quartz S T
% ne — Foldspar T - = 5 Dpaques e
=] T— ._;_ T H Coorse layer WVaoleanic glass Tr — % WValcanic glass - Tr -
e Hix Opaques - 1 < Carbonate unspec. 30 16 20
oM T Coarse layer Carbonate unspec, 20 15 A Nannofossits 0 B8 75
AP ———— 1 toum bgr Faraminifers = 15 Coana layer Radialarians W — I
" T Nennafassili 80 ]
! 3 === Dok Uyyir 3 Carbonate Content; 384 = 77%
—_— Silica and lron Content: 281 288 2931 2137 e 378 = 88%
T (pink]  {green) (green) [pink) arl mp E‘—'.'
8 | ne iR == == $i0y - % 4% 23% 4% Carbion-Carbonate; 110 310
1 Fe - 19%  044% 059% 1.6% % Carbonate 1000 70.8
2 % Qrganéc Carbon 0.1 0.1
Carbonate Content:  2.34 = B5%
252 = 69%
Carbon-Carborats: 168 3§ 320
s % Carbonate 633 600 517 SITE 463  HOLE CORE 67 CORED INTERVAL 586.0t06945m
% Organic Carbon 0.1 0.1 0.1 m yee
i g CHMH.\CTEI!
- EMEIEE 21 2 | onam
SITE 463 HOLE CORE 65 CORED INTERAVAL  566.0 to 675.6 m i EHHEE W LITHOLOGIC DESCAIPTION
rosiL M HHHERHE
- CHARACTER z 5 i § 5|5
M EMHEE ¥ | s RHEIHE
H B e 5l E | umhoroay LITHOLOGIC DESCRIPTION AP ‘Coarse Layer
o 3|z 5 - g h H & NANNOFOSSIL LIMESTONE
z |B g 2|E e Cyclic aiterations of light bluish gray (58 7/1}, light
2 832 g H § Coarse liyer allve gray [5Y &/1), medium biuish gray 58 5/1),

= = 2 Tight gray IN7), and greenish black (5G 2/1) sificoous
i L 2 == 1 B o ! limestane, Most contacts ame gradational, Laminations
< ne L m— —— L] oy NANNOFOSSIL LIMESTONE .E and burrows are comemon. Erosional contaets ace at:
£ | 2 s kY Cvelic altenation of pinkish white (5YR 8/2), g 61, B1, 100, 106, 122, 145, 151, 156, 226, 270, snd
E - 0 Ty bl pinkish gray (5YR 7/2, BYR 6/2], reddish gray = F " - 300 em, Charts, light gray (N7) and dark gray (N4)
= E‘ 1 = [t (BYR 6/2, YR 4/2), pele grwwnish gray {SGY o in cotor, arm found st 1626, 85, 8604, 110,

i Ak dokdan || 8/1), geanish gray (8GY 7/1, 5GY &/1, 6GY 5/1, g 1 137140, 241-245, and 148 150 em. Alternations
- LY 10— P 56 4/1), and greanish black (5BG 4/1), Laminations £ ame on the scaly of contimatans to 50 cm. Bluish gray
£ il O and bumows §re eomincn. Contacts am wiuslly grads- 2 ‘colars predominante.
< —— e vianal. Cherts, gray (NG, greenish gray (SGY 7/1), e
§ = > aray (SYR 5/1], light gray {5YR 71}, and geayish E SMEAR SLIDE SUMMARY %

o = ST ‘v frown (10YR 6/2), a0 a1 05 co, 43-50 cm, B0 cm, 1134 274
=z m|® 1 ool = 121 cm, 230 cm, snd 146156 om. Alternations < 1 m?:::"' MM
g i L . e an the scale of centimetors 1o 15 cm, Ap Cuartz ™ o—

i —— - Faldsaar — T
- 2 —— - SMEAR SLIDE SUMMARY % Voo e
B - e 120 266 P ——— Pyrite _— T
§ . £ L Heavy minerals —_ Tr RP| FP Fic]. [ —— i Carbonate unspec, 10 2
= ﬁ ] Velcanic glass —_ T Mannatossils 5 —
1 Carbonate unspec. 13 25 Radiolarians B —
?‘ - boo Foraminifers 5 0
pri B c Hannafossils 80 58 Silica and lron Content: 256
== e Ftadiolarlans 2z — sio, - 3%
3 3 . B =l Fa - 0.40%
z aaw Carbonmts Content:  2.16 = BE%
Eu APl B = { 221 = T3% Carbonata Content:  1-24 = 58%
g Carbon-Carbonate: 14 37 Carbion-Carbonats: 125 274
£ % Carbonate B9.1 758 % Carbonate B33 182
e % Organic Carbon 0,1 0.1 % Orgamle Carbon 0.1 0.1
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463 HOLE CORED INTER 504.5 to 604.0 m 463  HOLE co 613.5 to 623.0 m
= FOSSIL 2 FOSSIL
i ; CHARACTER - 5 CHARACTER
R ENAE z| e M EMAE z| =
5 ,9.3 i g z g E Lﬁi’:mfw LITHOLOGIC DESCRIPTION =E ES H § g 2 In‘f" LITHOLOGIC DESCRIPTION
e HHE R E s A HHEHREE e
g |E HEH 2 5 = |5 |Z|%|5]5 5
& |2]3|2|a s [2[2]|3|a 3
B e I BYR 41 ] !
¥ o ::f*"m LIMESTONE AND CHERT DRILLING BRECCIA SILICIFIED L ABHY L
lFe 4 NT+ N8 011 snd 3242 cm: Chert fragmans, brownish gray = LIMESTONE
= (BYR 4/1) gewy (NI wnd white (NB) in color F Cychic altemanions ot bluith white (58 8/1), medium light gray {NE),
z 11-32 and 42—67 em: Limastone fragments gresnish light biluish gray (58 7/1), medium bluish gray {58 5/1), greenish
2 aray [5G B/1, 5G B/1), preenish black {5G 2/1), light - gray (6G B/1), olive blsck (5 2/1), greanish black [5G 2/1] limastone.
B gray INT) and white (N8] in coloe 0 Contacts sre both sharp end gradational. Darker layers show fine
E a paraliel laminations withaut bummewing and are enrichad in arganic
= SMEAR SLIDE SUMMARY % Z carbon, Burrows ars abundant in the fighter colored sections. Some
o Lz R - dark by ase ensriched In valcanic ssh, Many horizons ate snriched
T [ P = i ealeite rhombs 2-3 mm in slze. Alternations are on the scabe of
5 Ciartr L T - centimeters to 60 om.
‘sa Feldapar — T = ‘_: - ;
X Clay — 30 . SMEAR SLIDE SUMMARY %
£ Vaicanic ghais w70 ——m— 14 167 195 240 &N 17
< Pytite T Tr q T s - Quartz - - Tr 18 - &
Narnofasits LU E I Foldspar —_— = T == - W
ke —— WVoleanic glass s — 1B — —
Carbon-Carbonate: 116 122 'g S e— — Pyrine T T T — 10 -
% Carbonate 866 183 — = T Organie carbon = A - 20 —_
% Organic Carbon 0.7 0.1 i _: = ;—r Casbonate uniec, B5 100 8 8 FL -3
z B s— — Cabcite rhombs == T TRk R R 1Y
i ce R Nannofossils T T T - —
2 e
463 HOLE CORED INTERVAL  604.0 to 613.6 m § T Silica and lron Content: 169 335 641
[ FOSSIL E: —— = 6% 87% 86%
; CHARACTER & = Fa - D.65% 17% 1.7%
5; E 2 ? gl g GRAPHIC T :—: o Carbonate Content: 565 = 37%
EG|E g E £l E | umoLeey LITHOLOGIC DESCRIPTION _—— 508 = 2T%
an|z < w =3 - " ——
SHHHARHE Bd: S==== s
2 2|8 B o
= =
- HEIEH 3 § cp s Organic Carbion: 585 = 0.2%
- —_— Te——— 589 «26%
TTYYTYIL = E T 5110475
E === NANNOFOSSIL LIMESTONE e —
e Clic ahernations of bhukh white (58 /1), medium —— Carbon Carbonate: 132 1100 258 284 2116 332
o biuish gray (58 5/11, light bluish gray (58 7/1), s % Carbonts 267 150 222 17 B3 207
Tty Aaad greenish gray (5G 8/1), light gray IN7), and dark e % OrganicCarbon 00 03 1.5 06 24 61
greenish gray (5G 4/1, 5G 2/1) siliceous limestone, e e
Ash bed Aah bachs, graenish black [5GY 2/1), and graenish ——— 332 333 3103 &3 CCO G0
gray (5G 6711 in color, eoe at: 80, 110, 146150, e % Carbonute %7 17 15 35 293 192
= and 206300 em. Burrow and bedding laminations cp - ——— %OrganicCarbon 41 06 05 01 01 07
= ks Ash bed are common. Mast contacts are gradational, Cherts, S
g ¢ brownish gray [SYR 4/1], light olive gray (57 8/1),
g ok reddish brown (YR 32, dark gray (SYA 4/1), T
5 g very dark gray (10YR 3/1), and light gray (N7} in
Blia color, are found at: 13-27, 66-50, 102, 152 161, & T
= = 208-211, and 266 cm. Alternations are on the scals 2 e —————
E 3= il of centimeters to 25 cm. H .
3 ——
4 i —
3 SMEAR SLIDE SUMMARY % ——
t 110 142 176 1140 CC3 CC8 s e
< #ah bed L] ) ——
Tr — T T 1 — -
e ——— T o— =T -t A ——
——— - = WO — BB B ——
1 — m— - Tr —-_— = == Tr
AP |AP —— Volcanic glas T - — T T —
- L T
Carbonate unspec. 0 5 -- 48 -— 53
Nannofossits a B Tr S0 Tr 40
Raiolariar —_ = — — —
7 .
Silica and Iron Cantent: 130 140 A oo
) s 21% 8 |me| AP ez
= 0.83% 2.9%
Carbonate Comtent:  2-18 = 85%
2:30 = 42%
Corbon-Carbonate: 148 316 341
% Carbanate 758 300 258
% Organjc Carbon 15 08 16
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CORE 71 CORED INTERVAL  623.0 10 632.6 m SITE 463 HOLE CORE 72 CORED INTERVAL  §32.5 to 642.0m
< 08811 B FOSSIL
; CHARACTER « |& CHARACTER
Gulf|z 5| e RAPHIC " §-— &3 HETE 8 % GRAPHIC LITHOLOGIC DESCRETION
£Z|El g | B | e, g LITHOLOGIC DESCRIPTION S HEE £| E | umiowecy |3
z|E o =] a| = -
R HHHAREE 3 8 N - ] al = EekEH 2
5 |32 & Fola FHEE ==
g 3 = S |5|=|<]=2 | g
ERHE 3 g |2|3[d]a 7
AAAAAAAL
2 ~ASH = 3 = = SILICIFIED LIMESTONE
ol :‘::m‘:%;“:sSJME VLI ETONIE FP T : 2 : I : i Cyclic aitarnations of light gray [BY 771, N7), light
o. ey—+ Cyelic alterations of greenish gray (5G 6/1), dark 05— : T : T = grewnish gray (5GY :‘rl_.scvsru.liw;;n:pgm
1 —r— greenish gray (5G 4/1), white {5G /1), medium 1 ==t B Ls:a_.rn.wllwnlurd-:m{ﬁzs"m m':;m-
=== upobun b eiuhesil i e = m::;‘howmu“lrmu:imlﬂnn*x':m:m
1 — :.‘ : T gray green (5GY 8/1), and dark greenish gray (EGY 1 ———— —
L 41 limestone and ashy limestona. Calgareous ash, oy b Coaltvia Tilbed vited asm fairly sharp, but nm:rlﬁ:hﬂ;::l;:w
s — areenish black (5G 2/1) snd olive black [8Y 2/1) in L= —— 1 T.“G;]ﬂ:::kmq:‘ m:s’.‘:;\!un.r_"
B s oobor is lound a1 3641, B6-—B1, 120126, 208— - :—-—‘ == i B greenizh gray
——r 211, 225230, and 614 cm. Cherts, gray (NS) and Fo —— = maoderate brown (SYR 3/4) in colar, oocur at:
e light gray (N8} in caloe, are found at 200-295 em, P e ool * 0- 16, 420-424, 437 and 626 om, Altsrnations
B — —— " 497499, and 538542 cm. Alterstions are on == .a.e e on tha scale of centimaten t 50 cm.
—— the scale of centimeters to 20 cm, Most contacts ———
i o) are sharp. Burrows are commen ai: B5—81, 233- 260, —— SMEAR SLIDE SUMMARY %
2 - 0 285-260, 315-320, 333349, 365387, 400-435, 2 —— 215 240 427 427 440
== = 458, 520522, and 562576 cm. e = = tu:l
i —— e — . anz - ——
4 e S E— ) T T T -
5 = MMAR T e E Volcani T o— B —Te
g ey SMEARISLIDE sU u; ‘M:sa 280 439 = " oo Caicite fllled vein nmm:::“ — — 1 ——
g aksaia Quartz PIgghl g S g - = |{ Pyrite — T 2 T —
: Feld 10 — E e - Carbonste unspee.  ©6 831 75 100100
5 =====gwQ P i T HERRE === [ Clotdambs T —
g B Volcanic glass o i g ¢ ——— oo Nannafosils s 2 12 —_——
e Opaques —_ 2 = — z == o Aadiolarians T 8 — =
p————— 100 — 3
i 3 P e il T % 3 e Silicaand Iron Content: 238 384 462
i pEse=m— o L e oo so, = 3% 46% 3%
—_ Silles and Iron Content: 1110 1921 1134 ! : < Fo - L0% 067% 0.40%
— i - 7% 60% =
e Fe - e wn Cabon-Carbonate: 237 360 420 485
ge————— o ool % Carbonats 566 518 233 668
- p— Carbonte Contont:  1:98 = 1.5% E" % OrganicCarbon 01 01 14 01
— - 1123= E5% e
b 276 = 8.5% o
4 E 321 =36% —— v [ ]
3 o ¥ o —— Lod ©
e Organic Carbon: 196 = 0.1% ===~
- 1123= 05% 1
276 = 05% 3 ol
CarbonCorbonate: 130 187 1124 1133 274 478 '
% Carbonats 175 28 28 M2 67 84 PP & =
%OmganicCarbon 02 00 04 02 04 0.1 .
==
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SITE 463  HOLE CORE 73 CORED INTERVAL 642010 6516m SITE 463  HOLE CORE ™ CORED INTERVAL 651.510861.0m
Q2 FOSSIL H FOsSIL
¥ 5 CHARACTER v = CHARACTER
-
- EMAEE 2l e 8 |l=.l2l® z| =
gx IE-S g g 3 g w L?&%’ro'g‘r LITHOLOGIC DESCRIPTION e ,E_g “la E 2 E- LRRARHIG 5 LITHOLDGIC DESCRIPTION
wd |EN|E H Ol w 2 @ ug affz|9|% 8| & 0GY g .
£ (27 5 82| 8] (| % st I I e
=12 15|35z SEles 3 SN R R
s |2 z|& 3 = EHEED & Bl b &
T T cc*
CP I—; = T T Coarwe Liyer
= LIMESTONE e . LIMESTONE
0. = Dominamily greenish gray (SGY 7/1, SGY 81) & 5] — ; T ; Coarse layer Cyelic alternations of yallowish gray (Y 7/1), light
— limestane with subitle varigtions of Tight greenish = 0 e Coarse aysr bluish gray (58 7/1), dark greenish gray (56 4/1),
1 — gray [SGY B/1), greenich gray (5G 8/1] and dark 3 1 T — —" g::um light greenish gray (SGY 7/1), greenith gray (56 6/1),
et grmanish gray (56 4/1] sliceous and silicifid lima. £ r——rt - and olive [5Y &/1] wllesaus imestone, Burroving and
1 ;_ T stone. Boundaries are gradational. Burrows, dis- § s FM 1.0 i ‘; :.mll‘na;:mmm.a:nlrnwal\-v;;ign:;uzr
T tinuaus [aminations and streaks ane comeman 2 ok ook minae. Cosrse sandy lyers are at: 19, 35, 50, 85,
i = Turbidites are present at JB0—413 and 610-812 crn. z — = and 7273 cm, Charts. dark gray (N3], afive Diack
== sGY I These are pale olive (5 B/3} and gray (5Y &/1) in § £ {5 201} and dark groenish gray (5G 4/1) in color,
s — ;;"Y‘,I color and are compoted of granule-size and smaller H T are at' 121, 137140, 166— 170, and 180162 tm
T clasts of carbonate, pyrite, glauconite and quarts = 2 M Course layer
et The contacts of the graced bed are shar. o L summ_miwm‘n;'!-‘ 5
M col 3 1108 1.
2 = SMEAR SLIDE SUMMARY % =] =y Ouartz is }5 —
— 137 1900 387 397 3107 Feldsgar -
AP —= Febdspar Tr —_ T _—— Haavy minerals Tr -_— -
2 T WVolcanic plass — Tt T —— Volcanic glass 5 3 -
= e Zeolite -_— T Tr _— Pyrite —_— - Tr
5| 3 . Carbonate umspec, 100 100 85 95100 Corbonate unspes, 80 B8 100
& H : Caleite rhombs T Tt 5 5 — Calcitn dhamby o — T
£ [ = Nannofousiis ™ T T —— Hannafosais Lo W Wk
5 i = Pyrite - ™ T Aadinlasiarms - 1 =
£ T ShHica and Iron Content: 1-36 148 158 Silica and Iron Conftent: 128
] 3 — si0; = 6% 65% 1% 50, = 4%
£ — i Fe - 19% DS7% 0.67% Fs - 0%
W B  — T" o 5Y 63
= P r Cwrbonate Contemt: 475« E% Carbonate Content: 213« B6%
== leesed 480 « 30%
AP Carbon-Carbanate: 110 130
: Carbon-Carborets; 138 148 150 399 % Carbonate 87 &
% Carbonste 42 W2 293 815 % Organic Carbon 0.1 0.1
== 5GY 711 %OmnicCabon 02 01 00 06
S m— s and
=1 —— - BGY 61
T L I - T -
4 e - SITE 463  HOLE CORE 75 CORED INTERVAL 661010 670.5m
T v_'_. I 2 FOSSIL
AP ==== u |5 CHARACTER
pe=—— B
T 2 z (ula]le z| @«
— bool A H R EE GRAPHIC LITHOLOGIE DESCRIPTION
—_ | 1= |585 H Bl E | umhowosy |
il cc| T svan L2127 8[3)8] |#]2 E
Flg [2|2|5]% o
= |2|s]2|3 E
M| —— BY 71 LIMESTONE
5 1os Amm ey Light gray green (5 711 to white (N8) limestone
= e e —" with dark greenish gray (SGY 4/1] laminae. Dna layer of
-§ —_——— dark gray (N4] chert at 4850 com and one piece of
H —— ;_ chert s at 103 em,
E| |re|me leel ==
E Silica and Iron Content: 152
i £ 5i05 - %
< Fe - oars
i f
5 G Carbon-Corbonate: 151 180
“ % Carbonats 891 200
% Organic Carbon 0.1 0.1
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SITE 463 HOLE CORE 76 CORED INTERVAL _ 670.5 to 680.0 m SITE 463 HOLE CORE 78 CORED INTERVAL 689510 699.0m
2 FOSSIL o FOSSIL
v s CHARACTER = ; CHARACTER
8 |z l2l% z| w ! g 2.9z z| w
oul s g = af L A B ol =
f'g ZE|E| 8 g E| B | uiiorey |28 L LITHOLOGIC DESCRIPTION TE|EE|E| 8 § ElE | Piotoey LITHOLOGIC DESCRIPTION
22 EV 12 8| 2 g @l 2 3 i wI NI Z1 &l g ol I
= 5 H =) = g = = 2 ]
cole |slE|Ez E S R R E
ENHEHHE EEEE 3 R HEIEE E
. LIMESTONE AND CHERT
z H f:ﬂ”‘ Doeminantly white o light gray (5Y 8/1-8Y 7/1] z LIMESTONE ~RADIOLARIAN LIMESTONE
I 8 EY 711 tragmants of silicified limestone, showing whitpy ! AP Dominantly white [NB] to Bght gray (N7) limestone
! g o laminae, dark gresnish gray (SG 4/1) and greenish 1 with burrows and gray (N} wavy lamirations. A
3| % black (56 2/1) in color, Derker, wetl-laminated g = " e racded bed of limestone {2 mm snd finee), light gray
E_ wections groyish black (5GY 2/1) in color sne a1 F 10 . (10¥R 7/1) in colar, i at 1722 cm. Radiodarisn
! & 7880 and 100— 105 cm, Cherts, light gray (N7), g E“ cr e w7 Vimestones, gray (5Y 5/11, light grav (10YR 7/1), ared
2! pp adl] 5 grry (NS}, and dari gray IN3) in color, are found at v dark gray (N4} in colar with a sandy texture, sre
E NI+ BY 21 34-40, 4951, 90-55, 104106, 111120, 126 ol AP found ot 3640, 71, 83-85, B304, and 103110
E| [rele e 150 and 165~ 170 em, em. A medium biulsh gray 158 5/1) calcarsous ashy
< L clay ot 117-110om,
SMEAR SLIDE SUMMARY %
126 1123 SMEAR SLIDE SUMMARY %
() 138 171 108
Quartz — } 10 Ouares - I w —
Feldspar — Foldspar —
Clay -— % Clay — m &
Glauconite - Tr Glaucanite Tr —_ —
Caleite rhombs. — B Pyrite - 5 -
Carbonate unispec. 80 85 Voicanic glass _— — 3B
Foraminiters 20 — Carbonate unspec. 60 35 20
Ratiolarians @0 30 -
Silica and Iron Conteat: 1 Hannotuesils ——
S0, sa%,
Fe - 031% Silica and Iron Content: .74
1%
Carbonutn Contant; 146 = 41% Fa 0.32%
Carbon-Carbonate: 170 Carbon-Carbonate: 134 1118
% Carbonats 87 % Carbonate 833 33
% Organic Carbon 0.1 % Organie Carbon 0.1 0.1
SITE 483 HOLE CORE 79 CORED INTERVAL 689.0 to Vidbm
SITE 463  HOLE cORE 77 CORED INTERvAL 680.0t0 689.5m g FOSSIL
T CHARACTER
S L SEETOT T I8z
g |z T I EHEHE BlE | e LITHOLOGIE DE
M EE EE 3 GRAPHIC MARE E § 3 G| & | umowey | a I DESGRIFTION
3 § £ E & 5 LITHOLOGY LITHOLOGIC DESCAIPTION H ils 2| = E El
w3 H ily 2 F HE =
H HEIELE ERHEHE 3
S AHEHHE : B
= g e . A LIMESTONE-CHERT
LIMESTONE AND CHERT 1| o5 %3 s Darminansly whits (NE) limestons with wavy
H sY 71 White (5 B/1) and light gray [5Y 7/1) imestone i - Tueninattions of gray (NEJ. One interval from
AP and with dark greenish gray (5G 4/1) and graenish biack IR 1 5560 cm s more massive — without laminations,
. 1 5Y8M (SGY 2/1) wavy Tamirms and thin beds, Charts, =y The insarval from 618 cm shows thres wmall
£ fight gray (NT), beownish black (5YR 2/1), snd g graded beds, gray (10YR B11) 1o durk gray |10V
] dark gray (NA) in color, are at 10-13; 17-18, 4/1) ot the tiase and whits [10YR 8/2) at the top.
! B 4858, BO—B5, 95, 125130 and 136— 140 cm. ui Clasta are from 1 em to fines sizes. Cherts, dark
u gray [N4) and dark gravish brown [10YR A/Z) in
Silica and Iron Content: 180 color, are st 0-2 om, 19-22 em, 35-39 om,
m: = "% 4547 cm and B9 cm.
Fe - 0.34%
Carhon-Carbonate: 7
Carbon Carbonate: 180 S-Earbonoie 04
% Carbonats 858 % Ovganic Carbon 0.1
% Organic Carbon 0.1
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SITE 463 HOLE CORE 80 CORED INTERVAL 708.010 710.6m SITE 483 HOLE CORE B2 CORED INTERVAL  718.010 727.5 m
2 FOSSIL < o
g 551L
5 g SHARACTER « |5 CHARACTER
" elalg z|lw = g [Julw= z| »
T | = cle= GRAPHIC w pwl|E| = 5| =
12 §§ HEE £| & | vwoloey E LITHOLOGIC DESCRIPTION 1 HE § gl ® GRAPHIC LITHOLOGIC DESCRIPTION
M HEE & o HIHHEE 5| 5 | vTHoLogy
M AHHHHEME i HaHHHHEEE
F |8 g £ = |= z
5 |3|3[3]8 i A HEHEE
% = — 5Y 7M1+
= = CLASTIC LIMESTONE == : s LIMESTONE AND SILICIFIED LIMESTONE
= s 1|os£ = T Possitsle talus breccia, daminantty light gray [N7), _ 0.5 = T - BY B/ Daominantly light gray {SY 7/1, N3] and light
——— with gray (M6} laminations snd white (10YR 8/1) ES i = T olive gray (5Y 6:2] limestone with darker wavy
P . ‘
g £3 T pobbles up 10 2 crm in size. The unit is massive, 575 s 1 — : Byan laminations with ge3y (5Y §/1] laminated sandy
gleg cm. A spackied imestone, very pale brown (10YR 3 ik * = svan horirons st 31-52 snd 141145 om. A dastic,
a S‘ B/3) and dark gray (N4] is ol 0—4 e A gray INSY E| % o 8Y 711+ sand-sized, unlt of the dominant colars is at
& and dark gray chart |s at 4—86 cm. ] s— L H0-87 cm with granules at 8799 cm. Dark gray
£ =T {5 4/1} chert Is at 16 and B3-B5 em,
SMEAR SLIDE SUMMARY % ® —— BY B/
170 170 H RP{RM cc —— 5 701 SMEAR SLIDE SUMMARY %
m} £ 145 197 1433
Pyrite T T w Criartz T — =
Calcite rhomin - Tr Feldspar Tr _— -
Corbonate unspee. 100 100 Clay 0w — -
Pyrite Tr Tr L
Carbonate sggrrgates 30 10 30
Carbonate unipec. 55 b B0
Cateite thombss 5 15 10
SITE 463  HOLE CORE 81 CORED INTERVAL 7105 t0 7180 m 5‘"““""‘_‘7’"“"‘: ;::
g FOSSIL Fe E
- g CHARACTER e
38.__ Swlg]| 2 1 Zl 2 I Carbon-Carbonate 143 1116
e HEE HE I_”:mg? LITHOLOGIC DESCRIPTION % Carbonate 200 133
wS|IR|Z)E) < w 7 “ % Organic Carbon 0.1 0.2
= ol & g H| = = =
£ |E |3 2 = 3
G HEIEIE 2 i
M HHHE 3 3
CLASTIC LIMESTONE SITE 463 HOLE CORE 83 CORED INTERVAL  727.5 to 737.0m
P . Patibly clastic limestone, granulesize rounded 2 FOSSIL
3 clasts, white (5 8/1) in color, in @ yellowish o 5 CHARACTER
= 1 gray [6Y /1) groundmass. A few pebbie-size ] = AEEB z| »
H E white clasts are present. Faint hori zontst bedding v ug H I H 8| & GRAPHIC
E 1.0 & result of grain alignment. A folded 3 EN HE £ 5l E LITHOLOGY LITHOLOGIC DESCRIPTION
;. . occurs st 183185 em, Dark geay ehert (10YR 7/1) w3 =553 g ol g 3 2
= 3 sy with soma fight gray (10YR 71} contorted banding = E HHEE E
k wnd ecur at 150158 and 211-214 am, = |2]|2]|2|5 5
sY 8N = R
E i = SMEAR SLIDE SUMMARY % ——— s
u 2 140 1113 o e LIMESTONE
Pyrite — T o ——— Light gray (5 7/1, N7) limestones with darker
AP|FM c m Calcite rhombs )t = === lenses, {aminae ard contortod laménae, Clastie lime-
Carbonate sggregates 25 — 1 e m—— stones with granule-size carbonate ot 98— 100 snd
Carbonate untoee. 75 100 e——r—r— Coarse luysr 245285 cm. Pabblesize clasts ar 256263 cm.
P —
Silicn and Iron Content: 218 e e— SMEAR SLIDE SUMMARY %
8i0, = "% et 127 cCA3
Fa - 0.30% —— Cuartz —= -
. Feldipar — T
Carbon-Carbonats: 218 T Clay -cabonate
% Carbonate 83 § é _—— Zx4 mm pyrita ogregates T 40
% Organic Carbon 0.1 ] 2 —_—— Valcanic glas - v
: —r Pyrite — T
=  —
z P— l Brown aggregate: 3 —
= s Carbonate unspec, 8 @
T Coarsa |
: _——— e S Calcita thombs § =
A cc . Aadiolarisns - Tr
B Silica and Iron Coment: 289 243
5i0y - 6% 2%
Fe - 0.38% 0.49%
Carbon-Casbonats: 289 243
% Carbonate 741 683
% Organic Carbon 0.1 0.1
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SITE 463 HOLE CORE B4 CORED INTERVAL 737.010 7466 m SITE 483 HOLE CORE 86 CORED INTERVAL 7560 to 7656 m
] FOSSIL a2 FOSSI T
« |E CHARACTER « £ CHARACTER
e
g |zul2lzlz Z| 2 8 |zu|e]ale z|l @ o
- |2 = =3 - GRAPHIC S H I E ol = GRAPHIC
VE :§ E ] % E g LITHOLOGY s . LITHOLOGIC DESCRIPTION TE ,;é L 3 z H E LITHOLDGY i LITHOLDGIC DESCRIPTION
R HH B 4 K A HEFH R +FH
F |la |2|E|5|z5 E 3 F 18 |z H 5|z E
S HEIEE E kS & |2 HE E 2
———m= R EEEERR]
AM o e e = = - N8 T T T NB
= |_] CLASTIC LIMESTONE s P a8 LR
e ———— Erosoheriy o ot | hbskoo (s, yeay (5. 211) 5 05 = i 10YREBA, 0-31, 95135 em: Vry light gray (N8) limestone
e N sY I i color, with pebble and granule size clasts of 3 —— 8/2 and it aneroum ek griry: N1 w0 IR Vil T,
z 1 e e ] white (N8} limeriona. No apparsnt size gradation _5 1 T TRV ibath continuous and discontinucus scros the cofe,
[ Ty af cleets, but 1ome horlsantal orientation of i B2 E 31-85 cm: White and fight gray (10YR 7/1) pebbly
H T === - elongated clasts. White “pelagic” limastons (NB) £ 1 limestane. Graded from 31-37 em and massive from
5| N = Wan with darker wevy lsminations is at 011, 111-117 -E i | ne 4085 cm, An erosional boundary &t the 1op af
E Lo T EleF b b a |u Re|RG the massive unit. Pebbles montly light colors (NG,
= N —— N, 5Y B/1) and shades of pale brown [10YR B72,
8 3 —— SMEAR SLIDE SUMMARY % B/3, 874}, Clases sre carbonate, nolites, moflusk
i I 8Y 71 19, 4128 et with some basalt?, chert, pyrite, and
u-.: 2 = = Calcits rhomin m — glauconite,
M| e Coboorm iz, X, 109 Cherts, light geay (N9, NA, N7). dark gray (N3),
and ollve grary (5Y 4/1) In eolor e a1 5 cm,
and D085 cm.
SMEAR SLIDE SUMMARY %
SITE 463 HOLE CORE 86 CORED INTERVAL 748510 766.0m i i
g FOSSIL Pyrite b
é H CHARACTER Organie Carbion T —
Eulf] 3 Zl g 5 Carbonste unepec. 85 100
‘fg gs A g E w | GRARWC LITHOLDGIC DESCRIPTION Caltite thoenbs 5 -
Nz "
A HE R £+
FO1E |2|F|5)|5 = ;
FRHEHE 5
9  m— = = SITE 463  HOLE CORE 87 CORED INTERVAL 7655 t0 775.0m
F- T T T Ll =
P o e o =qu: s CLASTIC LIMESTONE E = Fm%
—_——— Daminantly fight alive gray (5¥ 7/1) clastic § g HARAGTER
=== limetzons of rounded to subrounded 1and and = [eT=2T2 z| 2
' E==—r la gramusle-size grais groded from 20— 141 and Ee S E g 3 2l & Lﬁ_‘}‘mgv 4 LITHOLOGIC DESCRIFTION
g o = ec| BYN 135154 om — mainty oolites. Clastic pabibly ws ;N z T 2 ;. 3 ER
1 T — Timestone, ungraded from 185284 cm. Intervals 2 & |3]2 g ! i =
. ——— with wavy and contortsd laminse, without 12 |5 E EHE E" !
£ _—_—— clasts, arn at 015, 184181, and 284263 em. o LT 2
3 ==——x = Intervals of greanish gray (5G B/1) horizontally e [
§ FM =] S —— —— beod F y:ar} laiminated “paligic™ limastons sre ot 15-20 = s L] LIMESTONE
L T sy and 150153 cm. Light groy (N7} and dark B 1 g 7
] . ——— o I LA G g b _.§ - Vezy light geay (NB) limestone with numerous
* Bl s il e oray (N3) i d " £ |g2 (] dark gray to black wavy laminations, both
E = :— = :— snd 331 e, gg i continuous and discontinuous scross the core.
1 ! T = Chart, NB) 1o dask gray (N4 in colar,
% 2 1o c SMEAR SLIDE SUMMARY % 5 £ it aglig v
i == sY 11 119 230 W
a T T Cluarte Tr T
e m— Feltiepar T T
o e— = Hewvy mineral Tr T
- E N7 Clay -_ 5
ccl | Y Volcania glase LA SITE 463  HOLE CORE BB CORED INTERAVAL 775.0t0 7845 m
T L Pyrite 2 3 o
B FOSSIL
Carbonste unipec. 98 al ; CHARACTER
Nannofossils Tr —_ § 2 aE zl e
= g & GR.
Silics ared Iran Contant: 175 “.'E Eé i i E g ,_,,,,z{':;g, A UITHOLOGIC DESCRIPTION
= 1% w3 e =13 @ 3
Fa - 0.37% 2 % g § % - =
=
Cabon-Curbonste: 118 178 —'2# o T TYTE
% Carbonats 333 858 z Fg
% Organie Carbon 0.2 0.1 —_—== L LIMESTONE
§ Ld P4 1 P === = tavr e, e 036 om: Vary light gray (NB) limestone with
3 e 10YR 771 numerous dark gray to black wavy liminee, both
F

£, taeniy {R]

continuous and ditcontinuous acrots the core.
3567 e White (10YR B/1, 10YR 8/2) and

light gray (1OYR 7/1) pabbly limestons, The intarval
from 5558 cm is graded, the rest s massive. Clasts
wre mostly white to gray in color and are cacbonates,
oolites, snd mollugk debris. Gray and dark gray

[NB, N chert i at 3—6 cm.

Carbon-Corbonats: 134
% Carbonate 9.1
% Organio Carban 0.1

£9% LIS
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SITE 463  HOLE CORE 89 CORED INTERVAL 784,510 784.0m SITE 463 HOLE cope N CORED INTERVAL 803510 813.0m
- FOSSIL e FOSSIL
- E CHARACTER % ; CHARACTER
8 leole2lule z| w 8 l=.lzl2ls z|l e
o = = I B =]
n.”g_ I E g B ey B LITHOLOGIC DESCRIFTION 1 HEIE HE B Loty LITHOLOGIC DESCRIPTION
N HHHAREE 23 o g5 |3N[2( 513 8| g 2otz
EEREHEHE s EHE £705 |38z & FEH
Fle |gl%]|8]= E H = |8 |5|3[5|k = §
= HEHEHEBE 5 = =) L|Z]=|8 o o
et e fauf | 4 x
= AM TR S LIMESTONE AND CHERT c LIMESTONE
g | = Light olive geay (BY 7/1) limestone. Wavy and Ore 3 em piocs of light pray (6Y 7/1) limestone
H E§ 1 as T e contorted laminae of dark gray and black in the with faint whispy |leminations.
i ‘.;§ o T 5Y 711 interval 5-84 em_ Clastic limestons of the same color _ u
2 'ﬂ_‘. = -5 -.’(-_. from Bd=113 cm, generally sand size graing, no !‘ & SMEAR SLIDE SUMMARY %
RP 1 T s apparent bedding. Cherts, dark gray (10YR 4/1, 3 E oe2
AG T N3 anc light pray (NE) in color, are at 0-5, 31, 44, £ s iy o
£ 5965, and 8485 em. = |3 Carborate unspes, 100
w i =
SMEAR SLIDE SUMMARY % S|z
1-856 2 =
Clay aggrogates a0 1 H
Valeanic glas Tr & g
Pyrite 1L g
Carbanate unspec. 60 §
Hannolosil T s “
SITE 483 HOLE CORE 90 CORED INTERVAL 794.0108035m SITE 463  HOLE CORE 92 CORED INTERVAL B13.0t08225m
2 FOSSIL 2 FOSSIL
- 5 CHARACTER — « |E [TcHamacTER
R ERARE z| @ g |2 =TsT= @
Ew = g = wlz| d 3
iE HHEEIE 5l E LAoLoGY LITHOLOGIC DESCRIFTION A E F | .5- g | e LITHOLOGIC DESCRIPTION
@3 HHEHEEE Bafz X o w5 (ENZ) 8] S gl ¥ £
F HHHE B B 2T E |2 2|8 kS K
< = - =
ERHHEHE FE£H ERHEHE TEH
RG T I I = . - —
1 . e Re [AG 1 i
e lag 1 I LIMESTONE i =

Barremisn

&, systemparata (R}
M. obtuzis [N]

Pebbles of Himestona, light gray (N8 10 5Y 7/1) in
calor, with derk gray and black wavy laminations.
Some show green (BG 6/2) parting surfacer. One
dark gray {M&) chen pebbie ot the bottom.

Carbon-Carbonate: 11
% Carbanate 818
% Organic Carbon 0.1

‘Barremian [powsible Uppar Hautarlvisn)

5 rystemporata (R} M. abtusus (N)

LIMESTONE AND CHERT

White [10YR 8/1] limestong with some wavy
Laminations {3 péeces). Cherrs, light gray INB.
HY,AOYR 7711 aed white (SYR BI1) are ot
the top nd battem of the section,

£9% ALIS



463-1
: .3 ~ GRAPE
Density (g cm ™) B 2 min. GRAPE
X Syringe
9 i 1.19
Water Content (wt%) @ 2min. GRAPE
{ Syringe
86.6 46.6
[ 1 1 i
Compressional Wave z Horiz.sgonicv\hlal.
m/ssc) Vert. Sonic Vel.
Velocity (k = Undiff. Sonic Vel,
1.’3 " 2;3 2
M S
1
=1
=2
2
= <
—~3 -
3
=4
=5
4
-s —
5
=7
= -
-8
6
— 0 o

—0 cm

—150

1-1

1-2

1-3

1-4

1cC
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SITE 463

463-2 |
Density (g em™) @ 2 min. GRAPE
X Syringe
? : 119
Water Content (wt%) & 2 min. GRAPE
Q Syringe
86.6 46.6
'} 1 1 L
Compressional Wave 3coriz.s§oqicv\lfl.
ert. nic vVel.
Velocky (Kimpeet  _yinditt, Soric Vai,
1.3 23
1 i 1 1
M S
1
=1
~2
> 2
_3 —
3
~4
-5
4
=
-6 —
5
=7
-8
6
-s =
>

106
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SITE 463

463-3
Density (g em™) @ 2 min. GRAPE
X Syringe
] . 1.9
Water Content (wt%) © 2 min. GRAPE
{ Syringe
86.6 ; “.‘6 )
Compressional Wave Esoriz.sso:r_\icvvlal_
ocity (km/sec) ert. Sonic Vel.
Ndtoolty e —= Undiff. Sonic Vel.
1.3 23
1 1 i '
L s
1
=1
~2
2
—3 A
3
—4
~5
4
—6 il
5
~7
-8
6
o) _

3-6 3,cC
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SITE 463

463-4
3 ~ GRAPE
Density (g cm™) 3 2 min. GRAPE
X Syringe
1..1 z 21
Water Content (wt%) & 2 min. GRAPE
Q Syringe
7:’:.3 i 33.3 i
Compressional Wave D> Horiz. Sonic Vel.
elocity (km/sec) 4+ Vert. Sonic Vel.
v Uk -+ Undiff. Sonic Vel.
23 313
M s
1
=1
~2
2
3
~4
-5
4
-8 -
5
=7
-8
6
-9 -

108
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463-5
Density (g em™) 3 2 min. GRAPE
X Syringe
? : 1.9
Water Content {w O 2 min. GRAPE
¢ Syringe
86.6 46.6
] ] ' 1
Compressional Wave ‘I:; ‘I-}oriz.sgonicvvlel.
ert. Sonic Vel.
Velochy (missa . yinaitt, Sonic Vel,
1.3 23
M s
[? @
1
-1
~2
2
—3 o
3
-4
-5
4
—6 -
5
=7
-8
6
-9 -

SITE 463
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SITE 463

463-6
Density (g om ™) B 2 min. GRAPE
X Syringe
? 1 1:o
Water Content (wt%) O 2 min. GRAPE
¢ Syringe
s ) “s .
Compressional Wave D= Horiz. Sonic Vel.
elocity (kmy/sec) + Vert. Sonic Vel.
¥ Ui —= Undiff. Sonic Vel.
1.3 : 23 .
M s
1
=1
-2
2
<
-3 —
3
-4
-5
4
=] =
5
~7
-8
6
-. -

110
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463-7
3 ~ GRAP
Density (g cm ™) @ 2 min. GRAPE
X Syringe
? i 1;9
Water Content (wt%) & 2 min. GRAPE
¢ Syringe
86.6 46.6
L 1 s 1
Compressional Wave r ‘l';oril.s‘s:;‘r_\icvv?l.
ert. ic Vel.
Velosity (km/se)  ___ (snditt. Soriic Ve,
1.3 23
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SITE 463

463-17 Y
.3 ~
Density (gem ™) B 2 min. GRAPE
X Syringe
1.0 . 2.0
Water Content (wt%) O 2 min. GRAPE
¢ Syringe
80.0 40.0
1 1 I 8 L
Compressional Wave [> Horiz. Sonic Vel.
= + Vert. Sonic Vel,
Velocity (km/sme) i onic Vel.
45 5.5
1 1 L L
M S
L. -
1
=1
€} a
~-2
G 3 2
Q G
-3 -
3
-4
e} a3
~5
o a 4
(e} &G
-6 =
5
~7
e =
G 3
-8
G 3 6
r
G a
-0 =]
—150

171 172 173 174 1756 176 177 47 cC

121



SITE 463
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SITE 463
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SITE 463
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SITE 463
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Compressional Wave i’ Horiz. Sor_'liche?.

Vel k Vert. Sonic Vel.
slocity (km/ssc) — Undiff. Sonic Vel.
1.8 ; 28

M s

s

+ Db G & o

—2

-3

69-3 69,CC
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SITE 463

463-70
. .3 ~ GRAPE
Density (g cm ™) 8 2 min. GRAPE
X Syringe
1.3 2.3
1 1 1
Water Content (wt%) & 2 min. GRAPE
¢ Syringe
73.3 33.3
1 1 1 1
Compressional Wave [> Horiz. Sonic Vel.
P + Vert, Sonic Vel.
Velockty (kevasel i et Sonic Ve,
1.8 28
1 1 i 1
M S
i G % @b
1
—1
=2
2
—3 o)
3
—~4
~5
+ >E< Bo 4
-6 -
5
~7
+ b <Y
-8
6
—9 -

/0-7 /0,CC
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463-71
. 3 ~ GRAPE
Density (g cm ™) 8 2 miln. GRAPE
X Syringe
13 . 23
Water Content (wt%) O 2 min. GRAPE
Q Syringe
733 333
4 1

1
Compressional Wave > Horiz, Sonic Vel.
Velocity (km/sec)

+ Vert. Sonic Vel.
—= Undiff. Sonic Vel.

1.8 28
1 ¥ 5
g s
+ PG XE &
1
—1
—2
2
+ OGCx 3w
-3 b
3
—4
=5
4
-—6 =

71-4

71,CcC

SITE 463
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SITE 463

463-72
: 3 ~ GRAPE —0cm g
Density (g em ™) @ 2 min. GRAPE
X Syringe -
1.3 23
1 1 1
Water Content (wt%) © 2 min. GRAPE| |-
{ Syringe
73.3 33.3 m
L 1 1 L
Compressional Wave _l:\l}lnriz.sgnpicvvlel. |
s ert. nic vel,
Velocity (kmjssc)  ___ ;.\ 5its. Sonic Ve,
i . s 25
M s
JdF
—1
r
—50
-2
2| =
— b3 G T o
_3 - L
G DD o
3 i
~4
—5 =
4
—100
-6 -
sl [
—125
~-8
s p—
—9 - -
—150

725  72,CC
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463-73
. 3 ~ GRAP
Density (g em™) @ 2 min. GRAPE
X Syringe
1.6 " 26
L
Water Content (wt%) & 2 min. GRAPE
{ Syringe
73.3 33.3
1 i 1
Compressional Wave ? coriz. SonicVVtI!I.
i ert. Sonic Vel.
VelocityTkmbedl 7 tinitt, Senme Vi,
2.3 3.3
1 1 1 L
M X3 + 6> ¢
1
=1
=2
2
i B8 >o &
-3
463-74
g ~ GRAPE
Density (g cm 3] 8 2 min. GRAPE
X Syringe
9 b 1:9
Water Content (wt%) & 2 min. GRAPE
{ Syringe
86.6 46.6
L 1 1 1

Compressional Wave [> Horiz. Sonic Vel.

oci s8¢) 4+ Vert. Sonic Vel.
Nslosity:tki —= Undiff. Sonic Vel.
1.3
1

2.3
L L
M s

C # DhX
-1

734

73,CC

74-1

SITE 463

74-2

74,CC
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SITE 463
463-76 (463-75 NO DATA

) 3 ~ GRAPE
Density (g cm™) 3 2 min. GRAPE
X Syringe
1.3 2.3
1 1 1
Water Content (wt%) & 2 min. GRAPE
{ Syringe
73.3 33.3
1 1 1 1
Compressional Wave 2 Horiz. SopicVVTl.
itv (k Vert. Sonic Vel.
Viiacity:(knyssa) —= Undiff. Sonic Vel.
1.8 28
L 1 1 1
M S
|
- Xird D
1
1
G- Gx B &
463-77
. -3 ~ GRAPE
Density (g cm ™) @ 2 min. GRAPE
X Syrinae
1.4 2.4
1 1 L
Water Content (wt%) @ 2 min. GRAPE
¢ Syringe
66.6 26.6
1 1 1

Compressional Wave D> Horiz. Sonic Vel.

& 4 Vert. Sonic Vel.
Velocity (km/sec)  —_ /) et Sonic Vel.

18 28 \
= A 1 1 1 s g
X c H &

[
1
=1

U 0@ 900mA!

>
>

—150

75-1 75,CC 76-1 76,CC 771
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463-78
2 .3 ~ GRAPE
Density (g cm ™) 3 2 min. GRAPE
X Syringe
1.6 26
1 1 H
Water Content (wt%) © 2 min. GRAPE
¢ Syringe
733 33.3
1 1 N

Compressional Wave [> Horiz. Sonic Vel.

Velocity (km/sec) "_':_ E:’"gl ffso;;f;i\:a\l‘;et

23 3.3
1 1 L L
M S
< P Cl T <]
1
—1
463-79
; = ~ GRAPE
Density (g em™) @ 2 min, GRAPE
X Syringe
2.0 3.0
i 1 1
Water Content (wt%)  C 2 min. GRAPE
{ Syringe
73.3 33.3
1 1 1 L

Compressional Wave [> Horiz, Sonic Vel.

; + Vert. Sonic Vel.
Velocity (km/sec) | o e onic Vel.

28 38
1 1 1
M S
|
B % 3 Bod
1
—1
463-80 =
‘ 3 ~ GRAPE
Density (gem ™) 3 2 min. GRAPE
X Syringe
2.0 i 3.0
Water Content (wt%)  C 2 min. GRAPE
¢ Syringe
733 333
1 | ! 1

Compressional Wave [> Horiz. Sonic Vel.

. 4+ Vert. Sonic Vel.
k
Velocity {knissel  __ \sndiith, Sonic Vi,
28
1

38
1 i !
M S

|
»a + D Gae

1

YW

5§
AR
L

» 84

d
p:

&

r

P

K

SITE 463
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SITE 463
463-81

) .3 ~ GRAPE
Density (gcm ™) 3 2 min. GRAPE
X Syringe
2.0 3.0
1 1 I
Water Content (wt%) @ 2 min. GRAPE
¢ Syringe
7:'!.3 L 331.3 ;
Compressional Wave i‘- Horiz. Sonicv\ffl.
ity (k Vert. Sonic Vel.
Valaity (kenfsedl T [S00F Sonic Vil,
28 38
L L L
M s
x 3 + D
=
463-82 _
z =3 ~ GRAPE
Denaity (gem.™) 3 2 min. GRAPE
X Syringe
1i3 i 2;3
Water Content (wt%) & 2 min. GRAPE
¢ Syringe
733 33.3
[1 .
Compressional Wave 12+> \I-}oriz.sgot_\icv\!fl.
3 ert. nic vel.
Velocity (key®e  __ 1 diff. Sonic Val,
1.8 28
1 1 1
M S
=4l 2
1
~1
463-83
. .3 ~ GRAPE
Density (g cm ©) @ 2 min. GRAPE
X Syringe
1.6 2.6
] 1 1
Water Content (wt%) O 2 min. GRAPE
{ Syringe
73'.3 33l.3 "
Compressional Wave ? Horiz. Sonichfl.
i ' Vert. Sonic Vel.
Velooity Tkainor: s vt Sonio Vi,
23 33
L 1 L
M S
B+ 3 [C) & .
-1
Bx & ¢
-2 ]

154

T

81-2 81,CC 82-1 82,cC

83,CC



463-84
) 3 ~ GRAPE
Density (g em ™) G 2 min. GRAPE
X Syringe
2.1 3.1
L 1 H
Water Content (wt%) & 2min. GRAPE
{ Syringe
53.3 13.3
1 1 r 1

Compressional Wave > Horiz. Sonic Vel.

X 4+ Vert. Sonic Vel.
Velocity (kmfee) T o 0 e Vel.

5.0 | 6.0 1
M S
H X 0 & D
1
—1
ax B &
463-85 —
. 3 ~ GRAPE
Density (gem ™) B 2 min. GRAPE
X Syrinae
23 3.3
L 1 L
Water Content (wt%) & 2 min. GRAPE
Q Syringe
53.3 13.3
1 1 i :
Compressional Wave E‘ Horiz.sgonicv\ffl-
) Vert. Sonic Vel.
Velocity (km/sec) '\ 1if. Sonic Vel.
3.0 4.0
1 L = }
™M S
| GFxiP> O &
1
=
~2
x 3 G+ >
2
—3

SITE 463
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SITE 463

463-86 _ 0
_ 3 ~ GRAPE e
Density (g cm™) 3 2 min, GRAPE
X Syringe -
2i3 i 3:3
Water Content (wt%) © 2 min. GRAPE| |=
{ Syringe
73I.3 ) 33I.3 4 [ —
Compressional Wave E" \F:Oriz.sgor_\icv\hlil. L L =
i ert. Sonic Vel. >
Veloshty (kevesed T e Sanic Ve, 5
A4 : 42 , 25 Vo
M X 13 ES [€ 3 1
1| [ ?’
.—1 - ;
N
R >
e =3
463-88
S NiTe —50 ™
_ 3 ~ GRAPE %
Density (gem ™) @ 2 min. GRAPE - _\
X Syringe = '{n
2;0 § 3;0 -
Water Content (wt%) @ 2 min. GRAPE| |- L~
{ Syringe
86.6 46.6 -
L 1 I 1

Compressional Wave > Horiz. Sonic Vel.
Velocity (km/sec) T+ Vert. Sonic Vel. | =

— Undiff. Sonic Vel. —
28 3.8
L L 1 L —75
M s -
= ‘ Ny ; B
xB8 + b oo P
—1 -
-
463-89 tis-
: 3 ~ GRAPE —100 §
Density (gecm ) B 2 min. GRAPE
X Syringe -
1.6 i 2.6
L L
Water Content (wt%) @ 2min. GRAPE| L
{ Syringe
73-'3 . 3:!.3 < o

Compressional Wave [> Horiz. Sonic Vel.

; 4+ Vert. Sonic Vel.
Velocity (knvsee) 7 (e conic vel.| |

2:3 L 3-'3 1
M s[ 125

a@0:iBh0e

-1 x E] B Dy

463-87, 90, 91, 92 NO DATA 150

86-1 86,CC 871 88-1 89-1 801 91,cC 921
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