2. SITE 366: SIERRA LEONE RISE
The Shipboard Scientific Party's 2

SITE DATA

Date Occupied: 22 February 1975 (1140Z)

Date Departed: | March 1975 (1614Z)

Time on Site: 7 days, 4 hours, 34 minutes

Position:
Holes 336 and 336A: 05°40.7'N, 19°51.1'W

Acqept)ed Water Depth: 2853 corrected meters (echo sound-
ing

Bottom Felt With Drill Pipe at: 2870 meters, below rig floor

Penetration: 850.5 meters

Number of Holes: 2

Number of Cores:
Hole 336: 55
Hole 336A: 39

Total Length of Cored Section: 850.5 meters
Total Core Recovered: 582 meters

Oldest Sediment Cored:
Age: Maestrichtian
Nature: Limestone

BACKGROUND AND OBJECTIVES

Background

The Sierra Leone Rise can be considered the
boundary between the eastern basins of the North and
South Atlantic. It is a broad elevation, oriented
southwest-northeast and centered around 5°N (Figures
1 and 2). At the 4000 meter contour the rise is about 600
km in length and up to 400 km in width. It is separated
from the Guinea Plateau to the northeast by a narrow
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depression, probably the trace of the Guinea Fracture
Zone. The Sierra Leone Rise consists of two
morphological provinces separated by a broad
southwest-northeast depression. Seismic profiles of the
rise recorded by Lamont-Doherty Geological
Observatory’s R/V Vema show that the northwestern
province exhibits a rough topography with high and
steep basement peaks penetrating the sediment cover.
The topography in the southeastern part of the rise is
much smoother, and the rise consists of a broad
basement swell covered with regularly although
moderately stratified sediments forming a southwest-
northeast trending plateau with dimensions of about
100 by 150 km in 2700 to 2900 meters of water (Figure
3). A relatively strong reflector observed in the middle
part of the sedimentary section can be traced to the

.deep basin where it appears to be the equivalent of

Horizon A defined in the western Atlantic., The
maximum thickness of the sedimentary cover observed
on the profiles reaches 1.0 sec in the southern part of
the plateau and 0.9 sec in the northern part where Site
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Figure 1. General location of Site 366 with indication of the main structural trends in the vicinity of Sierra Leone Rise. Solid heavy line indicates the ridge axis;
dashed lines indicate major fracture zones. Bathymetry from Uchupi (1971).

dSTd ANOHT VHU4dIS :99¢€ ALIS



SITE 366: SIERRA LEONE RISE

Y

{- -
CHALLENGER 4

\ ( 1K
1500
TRl
l W\ |V dlomar
= —'_._'::') /

18°

Figure 2. Bathymetry of Sierra Leone Rise in the vicinity of Site 366 (Jacobi and Hayes, in preparation) A, B, and C, on the
Glomar Challenger track refer to PDR profiles displayed in Figure 6.

366 is located, although the acoustic basement is not
always clearly visible. The nature of the acoustic
basement is unknown and, although good continuity
with what is believed to be the oceanic basement of the
adjacent basins can sometimes be observed in the

middle part of the rise, the picture is not as clear in the

northern area. In any case, the nature and age of the
basement, between the rise and the African margin off
Guinea, Sierra Leone, and Liberia, are very poorly
known. The age of the oceanic crust on the western side
of the rise is also poorly known because of the lack of

interpretable magnetic lineations. This results in part
from the low latitude of the area.

During Leg 3 of the Deep Sea Drilling Project, Site
13 was drilled on a small satellite rise near the base of
the eastern flank of the Sierra Leone Rise in 4588
meters of water (Maxwell et al., 1970). Only part of the
scientific objectives of that site could be met because of
technical difficulties. The section sampled consists of
Tertiary carbonate ooze and clay with radiolarian ooze
and chert occurring in the Eocene sediments. The
Upper Cretaceous section was sparsely sampled but

23



SITE 366: SIERRA LEONE RISE

SITE

Seconds

Figure 3. Vema 30 seismic reflection profile recorded on
the eastern part of Sierra Leone Rise (see location on
Figure 2).

consists of chert, limestone, and shale; the oldest
sediments recovered are of Senonian age. Prior to Leg
41, the Tertiary and Upper Cretaceous history of the
rise was still poorly known and the early Cretaceous
history totally unknown.

Objectives

Improvements in the drilling technique and
especially the use of new drill bits which are capable of
better penetration in hard rock led the JOIDES
Atlantic Advisory Panel to consider another attempt at
obtaining a better record of the Cenozoic and Mesozoic
sediments from Sierra Leone Rise. It was decided to
select a site near the top of the rise in order to obtain a
more complete and better-preserved carbonate section.
Furthermore, the Sierra Leone Rise appears to be one
of the few elevated areas of the eastern North Atlantic
clearly separated from the margin and hence from any
large source of terrigenous material.

The three major objectives assigned to this site were
to: (1) obtain a good stratigraphic record for Late
Cretaceous and Tertiary; (2) decipher the subsidence
history of the rise and its possible role as a barrier
capable of restricting the circulation of bottom water
between the North and South Atlantic in the past and;
(3) eventually determine the nature of the basement, if
it could be reached.

Biostratigraphic Record

Sierra Leone Rise was judged to offer one of the best
chances to sample a complete section of the Upper
Cretaceous and Tertiary in a low latitude area. The
main hiatuses observed on many other rises both in the
Atlantic and in other oceans were expected to be either
absent or restricted in time because the rise was
permanently beneath a relatively high-productivity
environment. Therefore, particular attention was to be
directed toward sampling critical stratigraphic units in
the middle Miocene, the Oligocene, lower Eocene to
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lower Paleocene, and the Cretaceous/Tertiary
boundary sections, all times of observed hiatuses on
other rises and in the basins.

Paleocirculation and Subsidence

The major hiatuses mentioned above are probably
directly related to paleocirculation. The Paleocene to
middle Eocene hiatus appears to be of worldwide sig-
nificance because it has been observed in various parts
of the Atlantic and Pacific oceans. A late Eocene to
Oligocene hiatus has been consistently observed in the
North and South Atlantic and appears to be correlated
with a major acoustic reflector on the North African
margin. This reflector extends from Rockall Bank and
Bay of Biscay (Leg 12) to the African margin (Leg 14)
and south in the eastern and western South Atlantic
basins (Legs 39 and 40). A middle Miocene hiatus was
also found during Leg 39 in the southwestern Atlantic.
It is not clear if some of these Tertiary hiatuses can be
directly related to erosion or nondeposition caused by
the initiation of vigorous circulation of Antarctic
Bottom Water, or if they result from a sudden increase
in the dissolution of carbonates, or possibly from a
combination of these two factors. The occurrence of
such hiatuses on Sierra Leone Rise would help to
confirm their oceanwide significance. This site was also
judged to offer a good opportunity to study dissolu-
tion facies during the critical periods indicated above
because of the anticipated purely pelagic (undiluted)
calcareous section. In addition, the possible occurrence
of shallow-water carbonate sediments near the base of
the section should help document the subsidence
history of the Sierra Leone Rise.

Nature of the Basement

The seismic reflection profile recorded at the
proposed site (Figure 3) does not provide a good
picture of the acoustic basement and the nature of this
lowermost reflector is problematical. Although geo-
metric reconstructions of the Atlantic Ocean for the
Early Cretaceous suggest that Sierra Leone Rise lies on
oceanic crust, the origin of such an elevation remains
unclear and it was hoped that by sampling basement
rocks new information could be obtained relative to the
nature of the underlying crust and the mode of
formation of the rise.

STRATEGY

Because the re-entry device was not available for Leg
41, we decided to use the alternate strategy
recommended and successfully used by Schlanger,
Jackson, et al. (1976) during Leg 33. This strategy
consists of washing down with very limited coring in
the upper part of the section until hard layers are
encountered, and continuous coring until the maximum
penetration permissible with one drill bit. Then, if it is
judged that a new bit is necessary for continuously
coring the previously by-passed upper section, the drill
string is retrieved and lowered again. Another option is
to pull the string out of the hole and punch core
continuously the upper soft sediment with the damaged



bit used for the first run. This strategy presents the
advantage of minimizing the rotation time of the bit
before it reaches the harder layers. It also considerably
reduces the total time spent within the hole and
therefore reduces chances of having the hole collapse
before the deep objectives can be reached.

OPERATIONS

The site was approached from the south (Figure 4)
on a course parallel to that of the reference profile
Vema 30 from Lamont-Doherty Geological
Observatory. The Lamont track was nearly intercepted
on a 274° course at 0936 hr (local time) on 22 February
1975. The ship then steamed north for about 35 minutes
and altered course to 340° for the final approach to the
site. The seismic record obtained onboard (Figure 5)
compared relatively well with the Lamont Vema 30
reference profile so it was decided to reduce speed and
drop the beacon underway whenever a suitable location
could be observed.

Ideally, the site should be located in a syncline and as
far away as possible from the northern slope. Such a
location was reached at 5°41'N and 19°51'W. The
seismic reflection profile shows a series of parallel
reflectors comparable to those observed on the Lamont
profile.

A pre-soaked beacon was dropped at 1040 hr (local
time) and several minutes later, after observing that the
sediment section appeared undisturbed and complete
on the profile, the seismic gear was retrieved and the
ship reversed course to “lock on” over the beacon. The
PDR water depth read 2847 meters corrected.

Running in drill pipe commenced immediately and
the bottom was felt by the driller at 1948 hr (local time)
when the total length of pipe below the rig floor
reached 2870 meters. The drill pipe water depth of 2860
meters was accepted as the Site 366 water depth.
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Figure 4. Track of Glomar Challenger approaching and
leaving Site 366. Dotted line is track of Vema 30 used as
a reference profile for selection of the site.
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The first core was punched without rotation or
circulation for five meters. Another core, immediately
below the first one, was obtained in the same manner.
Then the intermittent coring of the upper section
began, down to 366 meters. Below that level, coring was
continuous (Table 1). Recovery was generally good to
excellent in chalk except in the most cherty part of the
section, The rate of penetration varied with minor
changes in the lithology and ranged from about 25
minutes to over | hr per core, depending mainly on the
chert content. After a succession of long marly
limestone cores, characterized by a very good recovery
(Table 1), Core 52 recovered only a small, tapered core-
catcher sample. Core 53 yielded the same result.
Because the water pressure gauge indicated an
anomalously high reading while pumping the core
barrel down, it was felt that the bit might be plugged
and the center bit was dropped in order to clear it.
Another attempt at coring (Core 54) was unsuccessful
and the operation was repeated with mud pumped
down at high pressure. The core barrel was dropped for
Core 55 and again retrieved empty. The continuing
high water pressure indication suggested that the bit
was still plugged and it was decided to pull out of the
hole, terminating Hole 366 at a total depth of 850.5
meters sub-bottom.

The drill string was retrieved and the bit was on deck
at 1130 hr (local time) on 27 February. It was found
plugged by tightly packed sediment, as predicted. The
sediment plug was thick enough so as to prevent correct
seating and latching of the core barrel. Otherwise the
drill bit was in good condition except for slightly sticky
cones and some missing inserts. The Teflon rings of the
bit seal were broken, although none of them blocked
the entrance of the core barrel. The rings were replaced
before the bit was put back in place. It was decided to
use the same bit to continuously core the relatively soft
upper part of the section down to 366 meters sub-
bottom. Drill pipe was run down for drilling Hole 366A
and the sea floor was reached at 2041 hr (local time)
when the total length of the drill string recorded 2869
meters below the rig floor.

Coring was continuous with a relatwely good
recovery except in some of the soft chalk layers. Neither
broken circulation nor minor pumping seemed to prove
very effective in solving that problem. Coring was
terminated after Core 39A had been cut at 0918 hr onl
March. At that time, the total penetration in Hole 366A
was 367 meters sub-bottom, | meter deeper than the
depth at which continuous coring started in Hole 366.
The drill string was recovered and the ship was
underway on 2 March at 1514 hr. The post-site survey
consisted of a run at 5 knots over the beacon on the
same course as the final approach (see profile on Figure
5). Cruise speed was resumed shortly thereafter and the
course was set toward Site 367.

A sonobuoy record was attempted on site, using
various frequency settings, but because the buoy had to
be tethered, neither wide-angle reflections nor
refractions were expected. The sonobuoy record was
terminated when the ship began backing over the
airguns. Weather conditions were excellent during the
entire week spent on site and this probably accounts in
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Figure 5. Glomar Challenger seismic reflection profile recorded while approaching and leaving Site 366.

part for the good record of the drill bit prior to its
plugging.

UNDERWAY OBSERVATIONS

The PDR profiles (Figure 6) recorded along the
approach courses exhibit some interesting features. The
record obtained in the Sierra Leone Basin abyssal plain
(Figure 6a) shows a smooth sea floor and several (up to
four) subbottom reflectors. Such penetration with a 12-
kHz PDR can be related to the possible occurrence of
very fine-grained and soft sediments at the sea floor,
which suggests a low-energy environment with minimal
bottom-water circulation in recent times. While
approaching the base of Sierrg Leone Rise, the
character of the PDR record changed and the occur-
rence of small depressions at the base of basement
peaks (Figure 6b) is indicative of some bottom-current
circulation. Finally the upper part of the rise (Figure
6¢c) exhibits a relatively rough microtopography
suggesting some erosion by bottom currents. The
seismic reflection profile recorded while approaching
the site (Figure 3) shows particularly good evidence of
such erosion where a channel is cutting relatively deep
within the upper part of the sedimentary section.

LITHOLOGY -

Introduction

The sediments of Site 366 are predominantly a
pelagic carbonate facies. We subdivided the section into
four units, based on composition and color. Table 2
summarizes the lithologic sequence.

Lithologic Descriptions

Unit 1—Nannofossil Marl and Ooze
(Cores 1A through 15A, Section 4)

This unit is composed of nannofossil marl and ooze
with varying abundances of foraminifers, radiolarians,
and diatoms. The first seven cores sampled nannofossil
ooze and marl of moderate yellowish brown (10YR5/4)
to dark yellowish brown (10YRS5/8) color with CaCOs
contents ranging from 47% to 88%. The next eight cores
are classified as nannofossil oozes on the basis of higher
CaCO;s content (64% to 86%). They are very light gray
(N8) to light olive-gray (5Y6/1). The whole unit is
mottled, and in places contains very thin (5 to 15 ¢cm)
clay interbeds. This unit contains rare to common (1%
to 25%) foraminifers, rare radiolarians (only in the
Pleistocene section), diatoms, black ferromanganese (?)
flecks, and fish debris. Cores | and 2 contain both
marine and fresh-water diatoms and opal phytoliths.

Intense drilling disturbance in this unit precludes any
further detailed description of sedimentary structures,
contacts, or interbeds.

Unit 2—Cyclic Alternations of Nannofossil Qoze or
Nannofossil Chalk and Nannofossil Marl or Pelagic Clay
(Cores 15A, Section 5 [Hole 366A], through Core 16
[Hole 366])

This unit consists of cyclic alternations of nanno-
fossil ooze and nannofossil marl (CaCOs ranges from
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TABLE 1
Coring Summary, Site 366

Depth From Depth Below
Date Drill Floor Sea Floor Cored Recovered Recovery
Core (Feb. 1975) Time (m) (m) (m) (m) (%)
Hole 366
i 22 2029  2870.0-2875.0 0.0-5.0 5.0 5.2 100
2 22 2138  2875.0-2884.5 5.0-14.5 9.5 y e 81
3 22 2345  2989.0-2998.5 119.0-128.5 9.5 9.4 99
4 23 0255 3112.5-3122.0 242.5-252.0 9.5 3.8 40
5 23 0600  3236.0-3245.5 366.0-375.5 9.5 9.5 100
6 23 0709  3245.5-3255.0 375.5-385.0 9.5 8.1 85
7 23 0815 3255.0-3264.5 385.0-394.5 9.5 6.75 71
8 23 0930 3264.5-3274.0 394.5-404.0 9.5 4.85 51
9 23 1050  3274.0-3283.5 404.0-413.5 9.5 5.95 63
10 23 1158  3283.5-3293.0 413.5-423.0 9.5 9.1 96
11 23 1327  3293.0-3302.5 423.0-432.5 9.5 1.65 17
12 23 1451  3302.5-3312.0 432.5-442.0 9.5 5.8 61
13 23 1612 3312.0-3321.5 442.0-451.5 9.5 34 36
14 23 1725 3321.5-3331.0 451.5-461.0 9.5 6.9 73
15 23 1847  3331.0-3340.5 461.0-470.5 9.5 31 33
16 23 2011 3340.5-3350.0 470.5-480.0 9.5 3.2 34
17 23 2205 3350.0-3359.5 480.0-489.5 9.5 0.5 5
18 24 0023  3359.5-3369.0 489.5-499.0 9.5 0.5 5
19 24 0202  3369.0-3378.5 499.0-508.5 9.5 1.1 12
20 24 0415  3378.5-3388.0 508.5-518.0 9.5 1.8 19
21 24 0635 3388.0-3397.5 518.0-527.5 9.5 3.5 37
22 24 0821 3397.5-3407.0 527.5-537.0 9.5 3.2 34
23 24 1035  3407.0-3416.5 537.0-546.5 9.5 3.1 33
24 24 1322 3416.5-3426.0 546.5-556.0 9.5 4.9 52
25 24 1533 3426.0-3435.5 556.0-565.5 9.5 1.8 19
26 24 1733 3435.5-3445.0 565.5-575.0 9.5 3:2 34
27 24 1938  3445.0-3454.5 575.0-584.5 9.5 1.5 79
28 24 2139 3454.5-3464.0 584.5-594.0 9.5 6.5 68
29 24 2316  3464.0-3473.5 594.0-603.5 9.5 6.0 63
30 25 0125 3473.5-3483.0 603.5-613.0 9.5 0.6 6
31 25 0338  3483.0-3492.5 613.0-622.5 9.5 5.6 59
32 25 0545  3492.5-3502.0 622.5-632.0 9.5 7.0 74
33 25 0747  3502.0-3511.5 632.0-641.5 9.5 6.4 67
34 25 0940  3511.5-3521.0 641.5-651.0 9.5 6.7 71
35 25 1140  3521.0-3530.5 651.0-660.5 9.5 7.8 82
36 25 1319 3530.5-3540.0 660.5-670.0 9.5 7.1 75
37 25 1444 3540.0-3549.5 670.0-679.5 9.5 8.8 93
38 25 1601  3549.5-3559.0 679.5-689.0 9.5 8.3 87
39 25 1720  3559.0-3568.5 689.0-698.5 9.5 8.1 85
40 25 1845  3568.5-3578.0 698.5-708.0 9.5 8.8 93
41 25 2004  3578.0-3587.5 708.0-717.5 9.5 8.2 86
42 25 2140  3587.5-3597.0 717.5-727.0 9.5 9.5 100
43 25 2344 3597.0-3606.5 727.0-736.5 9.5 9.5 100
44 26 0213  3606.5-3616.0 736.5-746.0 9.5 79
45 26 0444  3616.0-3625.5 746.0-755.5 9.5 90
46 26 0715 3625.5-3635.0 755.5-765.0 9.5 38
47 26 0915 3635.0-3644.5 765.0-774.5 9.5 100+
48 26 1225  3644.5-3654.0 774.5-784.0 9.5 100+
49 26 1408  3654.0-3663.5 784.0-793.5 9.5 92
50 26 1610  3663.5-3673.0 793.5-803.0 9.5 67
51 26 1759  3673.0-3682.5 803.0-812.5 9.5 100+
52 26 1941 3682.5-3692.0 812.5-822.0 9.5 2
53 26 2119 3692.0-3701.5 822.0-831.5 9.5 2
54 27 0036 3701.5-3711.0 831.5-841.0 9.5 0
55 27 0440 3711.0-3720.5 841.0-850.5 9.5 0
518.0 59
1 27 2124 2869.0-2875.0 0.0-6.0 6.0 6.0 100
2 27 2227  2875.0-2884.5 6.0-15.5 9.5 9.5 100
3 27 2318  2884.5-2894.0 15.5-25.0 9.5 8.6 91
4 28 0008  2894.0-2903.5 25.0-34.5 9.5 9.2 97
5 28 0058  2903.5-2913.0 34.5-44.0 9.5 9.3 98
6 28 0144 2913.0-2922.5 44.0-53.5 9.5 8.6 91
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TABLE 1 — Continued

Depth From Depth Below
Date Drill Floor Sea Floor Cored Recovered Recovery

Core (Feb. 1975) Time (m) (m) (m) (m) (%)
Hole 366A — Continued

T 28 0233  2922.5-2932.0 53.5-63.0 9.5 6.0 95

8 28 0320 2932.0-2941.5 63.0-72.5 9.5 8.8 93

9 28 0415  2941.5-2951.0 72.5-82.0 9.5 8.4 88
10 28 0511  2951.0-2960.5 82.0-91.5 9.5 1.6 17
11 28 0604  2960.5-2970.0 91.5-101.0 9.5 8.4 88
12 28 0656  2970.0-2979.5 101.0-110.5 9.5 8.8 93
13 28 0748  2979.5-2989.0 110.5-120.0 9.5 T3 77
14 28 0846  2989.0-2998.5 120.0-129.5 9.5 9.5 100
15 28 0935  2998.5-3008.0 129.5-139.0 9.5 9.5 100
16 28 1045  3008.0-3017.5 139.0-148.5 9.5 7.4 78
17 28 1145  3017.5-3027.0 148.5-158.0 9.5 9.5 100
18 28 1237  3027.0-3036.5 158.0-167.5 9.5 8.6 91
19 28 1325 3036.5-3046.0 167.5-177.0 9.5 0.0 0
20 28 1433 3046.0-3055.5 177.0-186.5 9.5 3.5 37
21 ' 28 1545  3055.5-3065.0 186.5-196.0 9.5 9.5 100
22 28 1633  3065.0-3074.5 196.0-205.5 9.5 2.5 26
23 28 1730  3074.5-3084.0 205.5-215.0 9.5 9.1 96
24 28 1818  3084.0-3093.5 215.0-224.5 9.5 2.4 25
25 28 1914  3093.5-3103.0 224.5-234.0 9.5 1.5 16
26 28 2009  3103.0-3112.5 234.0-243.5 9.5 7.2 76
27 28 2058  3112.5-3122.0 243.5-253.0 9.5 8.3 87
28 28 2157  3122.0-3131.5 253.0-262.5 9.5 9.5 100
29 28 2251 3131.5-3141.0 262.5-272.0 9.5 8.6 91
30 28 2347  3141.0-3150.5 272.0-281.5 9.5 9.3 98

March

31 1 0048 3150.5-3160.0 281.5-291.0 9.5 6.5 68
32 1 0225  3160.0-3169.5 291.0-300.5 9.5 0.2 2
33 1 0319  3169.5-3179.0 300.5-310.0 9.5 8.4 88
34 1 0424  3179.0-3188.5 310.0-319.5 9.5 8.7 92
N | 0523  3188.5-3198.0 319.5-329.0 9.5 7.9 83
36 1 0624  3198.0-3207.5 329.0-338.5 9.5 6.6 70
37 1 0720  3207.5-3217.0 338.5-348.0 .5 8.0 84
38 1 0820  3217.0-3226.5 348.0-357.5 9.5 6.2 65
39 1 0918  3226.5-3236.0 357.5-367.0 9.5 6.1 64
Total 367.0 278.0 76

41% to 90%) which grade into cycles of nannofossil
chalk (60% to 90% CaCOs) and pelagic clay in Cores
23A through 16. The nannofossil ooze and nannofossil
chalk are typically light greenish-gray (5GY8/1). The
ooze becomes semilithified at 366 meters and thus is
classified as chalk. The CaCQOs content of these
sediments varies from 65% to 90%. Burrows are
common in this facies (see Harrington, this volume),
especially Chondrites and Zoophycos, and some Hel-
minthoida. Clay, foraminifers, radiolarians, fish debris,
and ferromanganese(?) flecks and liesegang halos are
rare to common and appear throughout these
sediments. The halos are especially common around
burrows (Figure 7).

The nannofossil marl and pelagic clay are yellowish
brown (10YRS5/4; marl) to dark greenish gray (5G6/1;
pelagic clay). They are both burrowed with Zoophycos
and Chondrites and some sections show thin parallel,
horizontal laminations. Smear-slide analyses show rare
to common nannofossils, radiolarians, sponge spicules,
fish debris, and common diatoms. The varying
abundance of nannofossils and lack of foraminifers
distinguish this facies from the nannofossil ooze and
chalk.

28

Each cycle of Unit 2 is characterized by a nannofossil
ooze overlying a nannofossil marl, or chalk over pelagic
clay. The cycles vary from 10 ¢cm to over 50 c¢cm in
thickness, and the more calcareous facies is always the
thicker of the two components. Within each cycle the
contact between the lower marl and the upper ooze is
gradational, but the boundary separating individual
cycles is generally sharp. See Dean et al., this volume,
for more detailed description of these cycles.

Unit 3—Cyclic Alternations of Nannofossil Chalk and
Porcellanite or Chert, and Siliceous Limestone
(Cores 17 through 37)

Cyclic alternations of nannofossil chalk and siliceous
limestone, porcellanite, and minor chert nodules
characterize Unit 3. The nannofossil chalk is similar in
most respects to that of Unit 2. They are light greenish
gray (5GY8/1), semilithified, burrowed with
Zoophycos, Chondrites, and some halo-rimmed
burrows, and are laminated in some sections. The
chalks have rare foraminifers and radiolarians and
common euhedral and subhedral calcite. This facies
grades into a siliceous limestone with depth, the
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TABLE 2
Lithostratigraphy at Site 366
Unit Lithology Cores Age
1 Nanno marls and oozes 1A through 15A Pleistocene through
(010 136 m) middle Miocene
2 Cyclic alternations of nanno  15A through 39A Middle Miocene
oozes or chalks and marls or 5 through 16 through middle
pelagic clays (136 to 480 m) Eocene

3 Cyclic alternations of nanno 17 through 37 Middle Eocene
chalks and porcellanites/ (480 to 679.5 m) through early
cherts or siliceous lime- Eocene
stones

4 Limestones and marlstones 38 through 55 Early Eocene to

(679.5 to 850.5 m)  Upper Cretaceous

<

7

1

1 cm
e

Figure 7. Section of Sample 41-366-21-2, 117-
126 c¢m, showing manganese (?) liesegang
halos which are common throughout Unit
2

uppermost occurring in Core 26, Section 2 (567 m). The
youngest cherts occur in Core 19, Section 1 (508 m).

The porcellanite is light gray (N7) and shows
subconchoidal fracturing. These often grade into light
olive-gray (5Y6/1) chert, especially in burrows and
within thin laminae. A typical sequence consists of
about 15 cm of chalk, overlying about 10 cm of
silicified limestone, or porcellanite. Chert nodules,
when present, occur in the bottom 5 cm of the siliceous
limestone or porcellanite.

By Core 29 (594 m) the nannofossil chalk grades into
an argillaceous limestone-siliceous limestone (CaCOa
ranges from 68% to 84%). These are light gray (N8) to
light greenish gray (5GY8/1) and have abundant
ferromanganese(?) flecks, streaks, and laminae. The
limestone is faintly laminated and contains abundant
burrows. Thin interbeds of shale occur within the
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argillaceous limestone. Recrystallized calcite and
calcite overgrowths on nannofossils are common in
smear slides. Each cycle in this interval averages about
25 to 40 cm in length (4 to 6 cycles per core section),
with about two-thirds of the cycle being the argilla-
ceous limestone and one-third being the chert, por-
cellanite, or siliceous limestone.

The biogenic compositions of the two facies
(siliceous limestone and argillaceous limestone), based
on smear-slide descriptions, are quite similar; the clay
and silica content are the main differences between
facies, Both lithologies have abundant euhedral and
subhedral calcite, rare foraminifers and radiolarians,
and common nannofossils.

Unit 4—Limestone and Marlstone (Cores 38 through 55)

The principal lithologies of Unit 4 are greenish gray
(5G6/1) argillaceous limestone and light gray (N7)
siliceous limestone which grade with depth into light
olive-gray (5Y6/1) marlstone (Core 48, Section 3, 776
m) having carbonate contents between 62% and 71%.
This unit is thinly laminated and burrowed, with
common thin (2 to 4 cm) shaly interbeds. Smear slides
contain rare foraminifers and nannofossils, and
abundant recrystallized calcite. Radiolarians become
very rare to absent in this unit. Disseminated pyrite
occurs in zones from Cores 44 through 46.

Thin (~5 cm) interbeds and lenses of calcarenite
occurs from Core 41, Section 6, 130 cm, through Core
44, Section 5. These calcarenites contain abundant
foraminifers (CaCQs content around 75%) with rare to
common clay. They could represent lag deposits caused
by current winnowing. The calcarenite lenses are
commonly rimmed by a darker halo.

By Core 48, Section 3 (776 m), the above siliceous
and argillaceous limestones have graded into a light
olive-gray marlstone (CaCOs content 60%). The
marlstone differs from the overlying limestone not only
in composition but also in degree of cementation.
Burrows, especially Chondrites and Zoophycos, are well
developed in this lithology.

Summary

Overall, the sediments recovered at Site 366 provide
an almost continuous record of open-marine pelagic
conditions for the entire Cenozoic. The high CaCO:
content of the section indicates that the Sierra Leone
Rise has been above the CCD throughout the
Cenozoic.

Unit 4 contains evidence of current winnowing, the
only apparent breaks in sedimentation found in the
entire section. The induration of the sediments and the
occurrence of flattened burrows suggest a considerable
amount of compaction,.

The lower to middle Eocene section (Unit 3) consists
of chalk and limestone of varying clay content. The
variations in relative proportions of clay and CaCOs
are interpreted as the result of CaCOs dissolution, and
by dilution by terrigenous material (Dean et al., this
volume). Cycles of CaCOs and clay, with periodicities
on the order of 7000 to 21,000 years, are modified by
post-depositional cementation by SiO2 and CaCOs.



Sediments with the highest CaCOs content were
selected for both CaCOs and SiO2 cementation, during
diagenesis, which in alternations of siliceous limestone,
and either chalk, marl, or argillaceous limestone, all
containing more clay than the siliceous limestone.

The middle Eocene to middle Miocene chalks and
marls (Unit 2) are also cyclic, but the cycles are
relatively simple variations in proportions of CaCOs
and clay and unmodified by CaCOs of SiO:
cementation. Here, the two lithologies which make up a
cycle, nannofossil ooze or chalk alternating with
nannofossil marl or pelagic clay, are also interpreted as
being mainly the result of CaCOs dissolution. The
periodicities of these dissolution cycles are on the order
of 30,000 to 50,000 years.

The middle Miocene to Holocene sediments (Unit 1)
probably represent conditions prevailing on the Sierra
Leone Rise today. Unfortunately, drilling disturbance
was too intense to allow interpretation of any cyclicity.

The section sampled at Site 366 represents an
excellent example of progressive diagenesis with depth
in pelagic carbonate sediments (see Gardner et al., this
volume). Unit 1 shows no obvious diagenetic features
and minimal compaction, but Unit 2 shows evidence of
compaction in some zones. This is followed in Unit 3 by
calcite overgrowths on nannofossils, an increase in the
number of zones showing compaction, and extensive
cementation by CaCOs; and SiO:. Unit 4 shows
extensive calcite overgrowths on nannofossils, sparry
calcite infilling of foraminifer tests and almost all of the
unit shows evidence of compaction and cementation.

The carbonate cycles of Site 366 can be correlated
with equivalent cycles recovered from Leg 40, Site 363
and 362A, on the Walvis Ridge and Leg 39, Site 354, on
the Ceara Rise (see Dean et al., this volume),

GEOCHEMICAL MEASUREMENTS

Carbon/Nitrogen Measurements

A method for shipboard measurements of organic
carbon to total nitrogen ratios was developed while at
this site using the Hewlett-Packard Model 185B CHN
Analyzer. Details of the method are given in the
Introduction (this volume).

Results for organic carbon and carbon:nitrogen
determinations for Site 366 are given in Table 3. All
weight percentages have been converted to total dry
weight basis or atomic ratio for carbon:nitrogen. The
sparsity of sampling in the upper sediment as well as
low precision encountered in the method prevents any
meaningful interpretation. An electronic problem in the
CHN Analyzer prevented analyses of sediments from
Hole 366A.

Interstitial Gas Analysis

No cores at Site 366 yielded noticeable gas; however,
gas bubbles formed in Cores 8A, 19A, and 21A while
waiting to be split. Sampling both through the end caps
and liner failed to detect light hydrocarbons. Sections
8A-6 and 18A-4 had elevated CO2. Assuming 300 ppm
CO:2 for ocean air, the CO: concentration was 1817
ppm of gas recovered for Section 8A-6 and 1631 ppm
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for Section 18A-4. Gas in Section 21A-1 had no
significant increase in COsz.

Carbonate Bomb Measurements

The results of the “Carbonate Bomb™ measurements
for percent CaCOs are given in Table 4 and Figure 8 for
Site 366. In order to help interpret the wide variations
in percent CaCOs, the lithology at each sampling
interval in the cores is also given in Table 5. This
lithology is based on the visual description and smear-
slide examination made as soon as the cores were split.

Interstitial Water Chemistry

At Site 366, five whole sections, 6 cm long, were
squeezed to collect samples for interstitial water
chemistry. By Core 20-1, the sediment is so lithified that
excessive hydraulic pressures are necessary, hence
preventing further sampling down in the section. An
additional six samples were squeezed at Hole 366A.
Results are tabulated in Table 5 and graphic
representation appears in Figure 9.

PHYSICAL PROPERTIES

Lithologic variations throughout the sequence are
strongly reflected in the physical properties data (see
Trabant, this volume, for description of techniques
used). This site allows a comparison of physical
properties to be made between siliceous and calcareous
sediments. No major unconformities were discovered at
this site, thus all changes in physical properties may be
attributed directly to primary variations in sedimenta-
tion and to diagenetic effects caused by compaction,
cementation, and dissolution.

Bulk Properties

Bulk-property measurements were taken from one
section of each core for bulk density, water content,
void ratio, porosity, and specific gravity solids. Sound
velocity and shear strength data were obtained, where
feasible, prior to sampling for bulk properties measure-
ments.

Porosities are equitable values in the description of
sediment bulk properties but any of the other
parameters would have been just as descriptive. A plot
of porosities against depth is shown in Figure 10. The
lithologic boundaries correspond with sharp changes in
porosity values. Each unit is characterized by definite
porosity ranges. The lowest values (10% to 15%) occur
within the interbedded cherts and porcellanites of Unit
3. Two zones with relatively high porosities occur
within the early Miocene (150 to 250 m) and early
Eocene (600 to 700 m) where accumulation rates were
high 40 and 60 m/m.y., respectively. Porosities within
the lower Miocene section of nannofossil ooze and marl
range between 60% and 65%. The chalk and limestone
within the lower Eocene interval have porosities
ranging between 35% and 45%. It is possible that
overlying chert layers and argillaceous limestone layers
have sealed off this lower zone and subsequently
reduced the process of compaction by preventing the
upward flux of pore water.
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TABLE 3
Carbon and Nitrogen Analyses at Site 366
% Organic C C/N
Sample Depth (total dry wt. basis) (atomic ratio)

(Interval in cm) (m) ¥ SD x SD Remarks

3-4, 84-85 126 0.046 0.010 7.0 1.0

3-5, 76-77 127 0.049 0.012 4.8 04

7-3,71-72 394 0.113  0.020 2:7 1.0
12-3, 76-77 441 0.094  0.003 5.5 04 Residue from CO4 Bomb
16-2, 7-8 471 0.082  0.060 44 1.8
19-2, 103-104 508 0.129 0.021 7.6 1.2
22-1, 49-50 528 0.148 0.017 6.6 1.9 Residue from CO4 Bomb
25-2, 60-61 565 0.106 0.014 4.6 1.6
26-2, 1-2 574 0.567  0.001 11.6 1.8 Green clay layer
31-2,111-112 620 0.084  0.008 7.4 1.2
34-5, 133-134 651 0.080 0.014 6.4 1.9
37-3, 25-26 675 0.100 0.014 3.0 1.2
40-3, 77-78 705 0.047 0.013 8.0 3.6
44-3, 86-87 740 0.126  0.030 50 27

Shear Strengths

Only a few shear strength measurements were
obtained to a depth of 160 meters below the sea floor
due to the limited upper sequence of soft unconsol-
idated sediments, and the disturbed nature of these
samples. Variations in shear strength (cohesion as
measured by the miniature-vane apparatus) strongly
reflect the lithologic change from Unit 1 to Unit 2.
Shear strengths range between 0.3 and 1.8 kg/cm? with
the nannofossil marl and ooze of Unit 1, whereas they
increase to over 5.0 kg/cm? within the firmer chalk and
marl of Unit 2.

Acoustic Velocities

Compressional wave velocities (Vp) were obtained
using the Hamilton Frame velocimeter. Soft sediments
were tested in split liners, but the more indurated chalk,
limestone, and chert were cut into small cubes (20 to 50
cm?® each) and velocities obtained both vertically and
horizontally.

A plot of velocity versus depth is presented in Figure
I1. These show a slow increase in velocity down to 400
meters, where nannofossil ooze and marl grade into
indurated chalk. Velocities at this depth begin
increasing rapidly to nearly 3.0 km/sec, and inter-
layered chert produces velocities at and above 4.0
km/sec. Below this interval a noticeable reduction in
velocities is observed between a depth of 600 to 700
meters which corresponds to the previously discussed
high porosity zone. Velocities within the deepest
sediments penetrated range between 2.8 and 2.9
km/sec.

Anisotropy between horizontal and vertical measure-
ments of Vp within chert layers is quite large. Vertical
velocities are markedly /ower, as was found to be the
case for similar cherts retrieved during Leg 32 (Site
303). This directional dependence was attributed by
Marshall (1975) to the presence of unsilicified or less
silicified (porcellanite) interlayers within the chert.

Summary

Mass physical properties data for Site 366 (sum-
marized in Trabant, this volume) do not display simple
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relationships which can be correlated with either depth
or time. Diagenetic processes other than compaction
appear to have taken place.

The upper Eocene chert and limestone section has
higher velocities (Vp) and lower porosities than
adjacent lithologic units.

Lower Eocene sediments are highly porous,
considering the depth of burial (600 to 700 m) and the
Vp values are consequently low (1.9 to 2.3 km/sec).
This lower Eocene section can be considered under
consolidated in terms of physical property data,
whereas the overlying chert and limestone unit appears
overcompacted due to cementation effects.

BIOSTRATIGRAPHY

The most noteworthy feature of this site is the
biostratigraphic continuity of the Cenozoic, based on
identification of the zonal succession of foraminifers,
nannofossils, and radiolarians. Only minor hiatuses
were detected. A substantial portion of the Cenozoic
section contains well-preserved diatom assemblages as
well. Consequently, there exists at this site an excellent
opportunity to establish a more precise diatom
zonation for the tropical Atlantic, and to determine
precise correlations between the zonal boundaries for
all of the microfossil groups. The proposed correlation
between the principal zonal successions is included in
the biostratigraphic synthesis (Cepek et al., this
volume).

The Cretaceous-Tertiary boundary occurs near the
base of the site, but was not sampled due to technical
difficulties (see operations resume). Two foraminiferal
zones (Globorotalia eugubina Zone-G. pseudobulloides
Zone, and Abathomphalus mayaroensis Zone) and two
nannofossil zones (Markalius inversus Zone and
Nephrolithus frequens Zone/Micula mura Zone), which
correspond to the lowermost Danian and uppermost
Maestrichtian stages, were not recovered. Presumably,
these zones are represented in the unsampled strati-
graphic intervals (about 20 m thick) at the base of the
hole. The evidence suggests that there is no depositional
hiatus at the Cretaceous/Tertiary boundary on the
Sierra Leone Rise.



TABLE 4

% CaCOg - Carbonate Bomb Analyses, for Site 366

Sample Depth

(Interval in cm) (m) % CaCO3 Lithology
Hole 366

3-1, 25-26 120 72 Nanno ooze

3-2, 25-26 121 83 Nanno ooze

3-4, 84-85 125 59 Nanno ocoze

3-5, 82-83 127 62 Nanno ooze

4-2, 136-137 249 79 Nanno chalk

6-3, 64-65 380 79 Nanno chalk

7-3,71-72 391 83 Nanno chalk

9-3, 61-62 411 79 Nanno chalk

10-2, 58-59 415 72 Nanno chalk

11-1, 52-53 430 75 Nanno chalk

12-3, 76-77 439 58 Clay and nanno chalk
13-2, 82-83 449 54 Nanno chalk

14-3, 82-83 457 14 Nanno chalk
15-1, 54-55 467 83 Nanno chalk
16-2, 7-8 4717 73 Nanno chalk
19-1, 103-104 508 83 Nanno chalk
20-2, 131-132 517 79 Nanno chalk
21-2, B1-82 525 92 Nanno chalk
22-1, 49-50 534 83 Nanno chalk
23-1, 63-64 544 37 Siliceous limestone/

porcellanite

23-1, 68-69 544 87 Chalk
24-2, 105-106 552 37 Porcellanite
24-2, 110-111 552 79 Chalk
25-2, 60-61 563 40 Porcellanite
26-3, 81-82 574 73 Chalk
27-2, 79-80 579 62 Siliceous limestone
28-3, 58-59 590 62 Argillaceous limestone
29-2, 37-38 599 67 Argilaceous limestone
30-1, 111-112 613 29 Chert limestone
31-2, 134-135 619 14 Argillaceous limestone
34-5,133-134 650 55 Argillaceous limestone
35-3,113-114 653 56 Argillaceous limestone
36-3, 33-34 665 58 Argillaceous limestone
37-3, 25-26 673 37 Argillaceous limestone
38-3,47-48 683 46 Argillaceous limestone
39-3, 123-124 693 55 Argillaceous limestone
40-3, 77-78 702 47 Argillaceous limestone
41-3, 76-77 712 56 Argillaceous limestone
42-3, 123-124 722 71 Argillaceous limestone
43-3, 128-129 731 72 Siliceous limestone
44-3, 24-25 740 4 Shale
45-3,43-44 750 71 Limestone
46-3, 64-65 764 65 Siliceous limestone
47-3,42-43 769 65 Siliceous limestone
48-3, 44-45 718 58 Marlstone
49-3, 85-86 788 57 Marlstone
50-3, 107-108 798 65 Marlstone
51-2,77-78 805 72 Argillaceous limestone
Hole 366A

2-3, 66-67 10 56 Nanno marl

3-3, 63-64 19 68 Nanno marl

4-3, 24-25 28 49 Nanno marl

5-3, 76-77 38 66 Nanno marl

7-3, 44-45 57 46 Nanno marl

8-3, 104-105 67 92 Nanno ooze

9-3,77-78 76 86 Nanno ooze
10-1, 54-55 90 84 Nanno ooze
11-3, 54-55 95 83 Nanno ooze
12-3, 110-111 105 72 Nanno ooze
14-3, 91-92 124 68 Nanno ocoze
15-3, 103-104 134 60 Nanno ooze
16-3, 140-141 145 60 Nanno ooze
17-3, 90-91 152 72 Nanno ooze
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TABLE 4 — Continued

Depth
Sample Subbottom
(Interval in cm) (m) % CaCO4 Lithology
Hole 366A — Continued
18-3, 83-84 162 81 Chalk
20-3, 104-105 186 77 Chalk
21-3, 74-75 190 79 Chalk
23-1, 26-27 205 7 Pelagic clay
23-1, 45-46 205 71 Chalk
23-3,72-73 208 80 Chalk
23-3, 78-79 208 22 Clay
24-2, 95-96 223 80 Chalk
26-3, 113-114 240 80 Chalk
27-3, 108-109 247 78 Chalk
28-3, 76-717 257 76 Chalk
29-3, 72-73 266 79 Chalk
30-3, 54-55 276 73 Chalk
31-3, 84-85 287 81 Chalk
33-3, 84-85 305 76 Chalk
34-3, 7879 314 76 Chalk
35-3,73-74 323 80 Chalk
36-3, 53-54 334 69 Clay
37-3, 96-97 343 84 Nanno ooze
38-3, 45-46 353 85 Chalk
39-3, 91-92 364 86 Chalk
Foraminifers
Cenozoic

Foraminiferal assemblages of Cores 1, 2, 1A, 2A, and
3A are Pleistocene in age. They contain rich and diverse
assemblages of planktonic foraminifers. However,
specimens of Globigerina bulloides and Globorotalia
inflata are rare. This assemblage has a tropical-
subtropical character and very good preservation.

The presence of pink Globigerina ruber and Globi-
gerinoides rubescens in Cores | and |A indicates a late
Pleistocene age but the occurrence of Globorotalia
tumida flexuosa gives a minimum age of 80,000 yr B.P..
We have subdivided the Pleistocene sequence (Globo-
rotalia truncatulinoides Zone) into Globorotalia crassa-
Jormis viola Subzone, the Globorotalia crassaformis
hessi Subzone, and the Globigerina calida -calida
Subzone. 2

Benthic foraminifera are scarce and represented by
Pullenia, Sphaeroidina, Cassidulina, Uvigerina, thin-
walled miliolids and nodosariids, all deep-water forms.

Pliocene assemblages were recovered in Cores 4A
through S9A. The upper zone of Pliocene (the
Globorotalia tosaensis Zone) was identified in Core 4A,
Section | through 3, but the index species is missing.

The Globorotalia miocenica Zone is found in Cores
4A through 6A and was divided into two subzones; the
Globorotalia exilis Subzone and the Globigerinoides
fistulosus Subzone. '

The assemblage of planktonic - foraminifers from
Cores 6A through 9A are assigned to the Globorotalia
margaritae evoluta Zone. )

Tropical and subtropical species of planktonic
foraminifers are well-preserved, abundant and, with the
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scarcity of benthic foraminifers, testify to open marine
pelagic environments.
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Cores 10A, 11A, and the upper part of the 12A have
rich assemblages of tropical-subtropical planktonic
foraminifers which are correlated with the Globorotalia
margaritae margaritae Zone, a transitional zone
between Pliocene and Miocene. Globorotalia tumida
tumida was not found. Evidently, in the Sierra Leone
Rise section as well as in other areas of the Atlantic and
Caribbean regions, this species appears later in the
Pliocene.

Faunas of lower and upper Miocene are well
developed and can be divided into a number of zones,
whereas the section of middle Miocene is condensed
and only three zones are recognized. Our use of upper
Miocene includes the Messinian and Tortonian stages.
The abundant planktonic foraminifers of the Globo-
rotalia plesiotumida Zone (Cores 12A and 13A) are well
or moderately preserved and have tropical to sub-
tropical affinities. Low benthic/planktonic foraminifer
ratios suggest deep-water pelagic conditions.

The Globorotalia acostaensis Zone (Cores 3, 14A, and
I5A, upper part) has numerous specimens of
Globorotalia acostaensis, but G. plesiotumida, G.
dutertrei, and Candeina nitida nitida are absent. The
microfauna has a tropical to subtropical affinity, good
preservation, and indicates deep-water conditions.

Upper and middle Miocene sediments are separated
by a small hiatus with three zones missing: the Globo-
rotalia continuosa Zone; Globigerina nepenthes/Globo-
rotalia siakensis Zone; and the Sphaeroidinellopsis sub-
dehiscens | Globigerina druryi Zone.

Middle Miocene faunas are found in Cores 15A and
16A. They belong to the Globorotalia fohsi lobata Zone,
Globorotalia fohsi/fohsi Zone, and Globorotalia
peripheroronda Zone. Good to moderately preserved
faunas are seen throughout this interval. A peculiar
feature of the microfauna is the presence of CI.
bermudezi and a scarcity of Orbulinas. We separated the
middle and lower Miocene by a hiatus within Core
16A, which corresponds to two zones: the Orbulinas
suturalis-Globorotalia peripheroronda Zone and the
Praeorbulina glomerosa Zone.

The only zone of the lower Miocene not found is the
Praeorbulina glomerosa Zone. Cores 16A through 18A
are attributed to the Globigerinatella insueta-Globi-
gerinoides trilobus Zone. The specific composition of
planktonic foraminifers enables a precise zonal
definition even though the zonal marker (G. insueta) is
extremely rare. Cores 20A through 22A contain faunas
correlated with the Globigerinita stainforthi-Globi-
gerinita dissimilis zones. Cores 23A through 26A
represent the Globigerinita dissimilis Zone. Cores 4 and
26A, 28A, Section | include the oldest Miocene micro-
fauna, the Globigerinoides primordius-Globorotalia
kugleri Zone. We consider the lower Miocene
planktonic foraminifers to be tropical to subtropical
assemblages. The ratios between planktonic and
benthic foraminifers indicates deep-water conditions
through the early Miocene.

Rich planktonic foraminiferal assemblages in the
upper part of the section allowed us to carry out the
standard Oligocene zonation but in the lower part of
the section foraminifers are fairly rare, badly preserved,
and our zonation becomes tentative.



SITE 366: SIERRA LEONE RISE

TABLE 5
Summary of Shipboard Geochemical Data From Interstitial Water at Site 366
Sample Depth Alkalinity  Salinity (o Rl Mg+t cl

(Interval in cm) (m) pH (meg/kg)  (“Joo) (mmoles/l)  (mmoles/l)  (°/oo)
Hole 366

1-2, 0-6 1.5 7.30 3.43 35.2 11.72 52.90 19.24

3-5, 0-6 131.5 6.86 5.90 35.5 19.90 54.57 19.11

4-2, 144-150  248.5 6.79 5.82 35.8 24.19 56.53 17.98

5-5,142-150 375.5 6.78 5.42 36.0 27.03 56.24 19.38
10-4, 144-150 419.5 7.07 4.22 38.0 33.67 56.24 19.31
15-2, 0-10 462.5 6.82 4.47 36.3 34.92 57.41 19.31
30-1, 135-150  510.0 6.85 0.60 36.0 42,75 56.39 19.05
Hole 366A

1-3, 144-150 4.5 T.52 3.22 35.2 11.34 53.84 19.48
5-4, 144-150 40.5 T:1:3 4.06 35.8 13.42 54.58 19.72

9-5, 144-150 80.0 7.03 4.70 35.8 15.80 55.39 19.96
14-5, 144-150 127.5 6.93 5.98 36.0 20.06 56.86 19.82
20-2, 144-150  180.0 6.84 6.47 36.0 23.82 58.12 19.82
26-3, 144-150  238.5 6.76 6.99 36.3 28.18 59.15 20.06

The uppermost zone (Globorotalia kugleri Zone s. s.)
of the Oligocene appears in Cores 28A and 29A.
Sample 29A, CC contains planktonic foraminifers
transitional to the microfauna of the underlying
Globigerina ciperoensis Zone. Cores 30A through 33A,
Section 1, are correlated to the Globigerina ciperoensis
Zone. Cores 33A through 39A, Section 1, belong to the
Globorotalia opima opima Zone. Sediments of the
Globorotalia kugleri s. s., Globigerina ciperoensis, and
Globorotalia opima opima zones are marked by
abundant or common planktonic foraminifers with
good to moderate states of preservation, suggesting
tropical to subtropical conditions.

By contrast, planktonic foraminifers of the lower
part of the Oligocene (Cores 39A and 5 through 9) are
few or even rare with poor to moderate preservation.
We have correlated the sediments of Cores 39A, 5, and
6, Section 1 through 5, to the Globigerina ampliapertura
Zone. Core 6, Section 6, is correlated to the Globigerina
sellii Zone and Cores 7 through 9, Section 4, to the
Globigerina sellii-Globigerina tapuriensis zones.

Benthic foraminifers in Cores 39A and 5 through 9
are more numerous and diverse compared to benthic
microfauna or overlying zones. However, they also
suggest deep-water conditions.

The upper and middle Eocene section has
impoverished and poorly preserved microfaunas but
the lower Eocene has relatively rich planktonic
foraminifer faunas. Upper Eocene faunas are found in
Cores 9, CC through 15. The uppermost zone of the
upper Eocene (the Globigerina gortanii-Globorotalia
centralis Zone), transitional to the Oligocene, is found
in Core 10. Corroded deep-water benthic foraminifers
are common. Cores 16 through 19 include compara-
tively diverse planktonic foraminifers and can be
assigned to the Truncorotaloides rohri Zone. The micro-
fauna is poor in underlying sediments. Core 20 is
assigned to the Truncorotaloides rohri-Orbulinoides
beckmanni zones. Cores 24 through 26 are assigned to
the Globorotalia lehneri-Globigerapsis kugleri zones.
Cores 27 and 28 belong to the Globigerapsis kugleri-

Hantkenina aragonensis zones. Representatives of
Orbulinoides, Hantkenina, Globigerinatheca, and keeled
Globorotalia are missing or nearly absent. Benthic
foraminifers are also very rare.

A thick succession of lower Eocene sediments
contain very distinctive assemblages of planktonic
foraminifers and all four zones of lower Eocene are
found. Cores 29 through 31 correspond to the
Globorotalia palmeri Zone. Cores 32 through 37 are
attributed to the undifferentiated Globorotalia
palmerae/Globorotalia aragonensis zones. Cores 38
through 40 belong to the Globorotalia aragonensis
Zone. Core 40, Section 5 to Core 41, Section 5 has the
microfauna of the Globorotalia formosa formosa Zone.
Core 41, Section 6, contains poorly preserved
planktonic foraminifers. The appearance of
Globorotalia subbotinae suggests the transition to the
underlying zone of this name. Cores 42 and 43, Section
1 are characterized by a typical assemblage of the
Globorotalia subbotinae Zone.

The late Paleocene is well represented but the lower
Paleocene is relatively condensed. The lowermost part
of the Danian stage (the Globigerina eugubina Zone and
the Globigerina pseudobulloides Zone) is missing due to
drilling difficulties. Cores 43 through 47, Section 2,
correspond to the upper Paleocene Globorotalia
velascoensis Zone. Cores 47 through 49, Section 3, are
attributed to the Globorotalia pseudomenardii Zone.
Core 50 is correlated to the Globorotalia pusilla Zone
s.s. of the lower Paleocene. Core 51, Section 1, belongs
to the Globorotalia angulata Zone. Core 51, Section 2
through CC is correlated with the Acarinina uncinata
Zone of the lower Paleocene. Cores 52 and 53 have
been assigned to the Globorotalia trinidadensis Zone.
Chiloguembelina are common in this section.
Preservation of the planktonic foraminifers is poor in
the upper part of the upper Paleocene and abundance is
rare to few. In the lower part of the upper Paleocene
and the lower Paleocene, the preservation is better and
foraminifers are more numerous. Benthic foraminifers
are rare, suggesting deep-water sedimentation.
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Figure 9. Plot of geochemical data from interstitial water at Site 366.

Mesozoic

Upper Cretaceous (Maestrichtian) faunas were
encountered only in a sample recovered from the bit
after retrieval of the drilling equipment. The depth of
the sample is uncertain because the lowermost two
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cores were empty. The foraminifer fauna contains
abundant planktonic specimens and large benthic
forms. Preservation is moderate and, in comparison
with Upper Cretaceous faunas from Tethys-Caribbean
tropical to subtropical regions, the size of planktonic
foraminifers is diminished. The Maestrichtian stage,
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species consist of agglutinated primitive forms and
higher developed species as well as calcareous forms.
The benthic biofacies suggests an environment not as
deep as indicated for the Paleogene. The reduced size of
most planktonic foraminifers suggests unfavorable
conditions at the sea surface.

Calcareous Nannoplankton

A rich sequence of moderately preserved nanno-
floras, ranging in age from uppermost Cretaceous
(Lithraphidites quadratus Zone) to Quaternary
(Emiliania huxleyi Zone), was recovered at Site 366.
After preliminary investigation, the nannofossils show
no evidence for significant hiatuses and reworked
specimens are extremely rare.

Representatives of the genus Braarudosphaera, which
are indicators of shallow water and which are reported
from South Atlantic legs (Leg 3, Sites 14, 17, 19, 20, 22;
Leg 40, Sites 362, 363) in Oligocene chalks, were not
found at this site.

Cenozoic

Pleistocene assemblages were recovered in Hole 366,
Cores | and 2, and in Hole 366A, Cores 1A, 2A, and
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Figure 11. Plot of sonic velocity versus depth at Site 366.

Globotruncana contusa Zone is identified in these
samples. Globotruncana (Abathomphalus) mayaroensis
was not found in the material, so the uppermost zone of
the Maestrichtian may not be represented. Benthic

3A. The assemblage of coccoliths is rich and fairly well
preserved. Core 1 in Hole 366 from the top to Section 1,
and Core 1A in Hole 366A from the top to Section 4,
belong to the Emiliania huxleyi Zone. The Gephyro-
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capsa oceanica Zone is represented in Hole 366 in the
interval Core 1, Section 2, to Sample 1, CC and in Hole
366A in the interval below Core 1, Section 4. Core 2 in
Hole 366, and Cores 2A and 3A in Hole 366A, belong
to the Emiliania ovata Subzone. No reworked cocco-
liths were found and no significant overgrowth or
dissolution was observed.

Pliocene floras were recovered in Hole 366A to a
depth of 82 meters. Common to abundant and
generally well-preserved Pliocene coccolith assemblages
of a rich tropical flora are indicative of the Discoaster
brouweri Zone in Cores 4A to 6A and the
Reticulofenestra pseudoumbilica Zone in Cores 7A and
8A. The samples are rich in discoasters, especially D.
pentaradiatus and D. brouweri, which suggests warm
waters. Many of the discoasters are broken in some
slides but no significant overgrowth was observed. We
use the Miocene/Pliocene boundary as the level
between the Ceratolithus acutus Subzone and Tri-
quetrorhabdulus rugosus Subzone which is found in
Cores 9A and 10A.

Miocene assemblages are found in Cores 3 and 4 and
10A to 28A, giving the Miocene at least a 142.5 meter
thickness. Upper Miocene coccoliths are abundant in
Cores 10A to 12A and preservation is moderate. From
Core 13A (~110 m) to the Paleocene, the coccoliths are
poorly to moderately preserved. Core 13A is assigned
to the Catinaster calyculus Subzone. The middle
Miocene is represented in Cores 13A to 18A.
Assemblages of coccoliths are abundant, but
moderately or poorly preserved. Great abundances of
tropical zonal marker species, such as Discoaster
hamatus, Catinaster coalitus, Discoaster exilis, and
Spenolithus heteromorphus aid zonation. Cores 20A to
28A and Core 4 are lower Miocene and the floras
indicate the presence of the Helicopontosphaera
ampliaperta Zone, Sphenolithus belemnos Zone, and
Triquetrorhabdulus carinatus Zone. Specimens are
slightly to moderately overgrown. Warm-water taxa,
Discoaster, Sphenolithus, and Triquetrorhabdulus are
abundant. We place the Oligocene/Miocene boundary
(Cores 27A and 28A) within the Discoaster deflandrei
Subzone of the Triquetrorhabdulus carinatus Zone.

Cores 29A to 39A are of Oligocene age. The highest
three Oligocene zones are present in these cores:
Sphenolithus ciperoensis Zone, Sphenolithus distentus
Zone, and Sphenolithus predistentus Zone. Cyclicargo-
lithus floridanus and sphenolith species dominate the
assemblages. The continuation of the Oligocene section
is found in Hole 366, which was continuously cored
from Cores 5 to 53 (366 to 832 m) through the Paleo-
gene. The lowest sample of Hole 366A (39A, CC) is
from the same stratigraphic level as sample 366-5, CC.
In Hole 366 (Cores 6 to 10) Oligocene sediment from
the Helicopontosphaera reticulata Zone and Spheno-
lithus predistentus Zone were recovered. Discoasters,
which are the indicators for warm waters, are sparse or
missing in the lower Oligocene in Cores 6 to 8. Species
present are Discoaster deflandrei, D. nodifer, and D.
tanii.

Core 10, CC contains a late Eocene coccolith
assemblage including Discoaster barbadiensis and
Reticulofenestra reticulata. Discoasters outnumber
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chiasmoliths, which are absent from many samples in
upper Eocene Cores 10 to 16. Only low-latitude
zonation can be applied. Determination of coccoliths in
Cores 14 to 18 is difficult because of moderate to thick
overgrowth and fragmentation of specimens. This part
of the Eocene belongs to the Reticulofenestra umbilica
and Discoaster barbadiensis zones. The coccoliths are
no better through the middle Eocene (Cores 18 to 32).
Only Discoaster barbadiensis and D. strictus, among the
discoasters, retain their identity in the limestone and
chert lithology.

Discoasters are few or common in the lower Eocene
(Cores 32 to 41). Eocene assemblages are very poorly
preserved and not common. They show partial
overgrowth and partial dissolution.

Our Paleocene/Eocene boundary is assumed
between the Discoaster multiradiatus Zone and the
Discoaster diastypus Zone which is represented in Cores
41 or 42. Paleocene assemblages of coccoliths are found
in Cores 42 to 53. The following zones were identified:
Discoaster multiradiatus Zone, Discoaster mohleri
Zone, Heliolithus kleinpellii Zone, Fasciculithus
tympaniformis Zone, and Cruciplacolithus tenuis Zone.
The abundance of coccoliths is few to abundant, and
preservation is moderate to poor.

It is possible that the section on Sierra Leone Rise is
continuous from uppermost Cretaceous to Paleocene.
However, a distance of about 20 meters exists between
the lowest Paleocene C. tenuis Zone (Core 53) and the
upper Maestrichtian L. quadratus Zone (Sample 55,
CQC).

Mesozoic

Rich assemblages of late Maestrichtian age cocco-
liths were identified in Sample 55, CC belonging to the
Lithraphidites quadratus Zone.

Radiolarians

Radiolarians are common and well preserved only
within two stratigraphic intervals cored at Site 366: the
late Pleistocene and the middle Miocene to lower
Eocene. Radiolarians are absent in all other samples
examined. It is possible that some calcified radiolarian
tests may be present in the Paleocene and lower Eocene
sediments, but none have been identified by standard
preparation procedures.

The following Cenozoic radiolarian zonal bound-
aries (see Johnson, this volume; Riedel and Sanfilippo,
1974) have been identified within the early Neogene
and Paleogene sediments cored at Site 366.

The base of the Dorcadospyris alata Zone lies
between 157 and 158 meters in Core 17A. The base of
the Calocycletta costata Zone lies between 163 and 164
meters in Core 18A. The base of the Stichocorys wolffii
Zone lies between the bottom of Core 20A and the top
of Core 21A. The base of the Stichocorys delmontensis
Zone lies between the bottom of Core 25A and the top
of Core 26A. The base of the Cyrtocapsella tetrapera
Zone lies between 246 and 248 meters in Core 27A. The
base of the Lychnocanoma elongata Zone lies between
270 and 277 meters in Cores 29A and 30A. The base of
the Dorcadospyris ateuchus Zone lies between 341 and
342 meters in Core 37A. The base of the Theocyrtis



tuberosa Zone lies between 405 and 413.5 meters in
Core 9. The base of the Theocyrtis tuberosa Zone lies
between 489.5 and 499 meters between Sample 17, CC
and Core 19, Section 1. The Podocyrtis goetheana Zone
was identified only in Section 19-1. The base of the
Podocyrtis chalara Zone lies between 519 and 520
meters in Core 21. The base of the Podocyrtis mitra
Zone lies between 530 and 537 meters in Core 22. The
base of the Podocyrtis ampla Zone lies between 540 and
546.5 meters in Core 23. The base of the Thyrosocyrtis
triacantha Zone lies between 590 and 591 meters in
Core 28. The base of the Theocampe mongolfier Zone
lies between 601 and 603.5 meters in Core 29. The base
of the Theocotyle cryptocephala cryptocephala Zone and
Phormocyrtis striata striata Zone lies in the interval
below 622.5 meters in Core 31. Radiolarians were very
rare and poorly preserved in all samples examined from
below this depth.

The absence of identifiable radiolarians in much of
the upper Neogene section and in the Paleocene section
is noteworthy, and may have significant paleo-
oceanographic implications. The Sierra Leone Rise
evidently was not receiving significant siliceous skeletal
material during a 15 m.y. interval from the middle
Miocene until the late Pleistocene. Evidently the
present locations of the zones of upwelling and high
productivity in the equatorial Atlantic do not
correspond with the positions of these zones during
most of the late Neogene. A more precise documenta-
tion of this late Pleistocene shift in the circulation
characteristics of the region will require a more
extensive examination of the late Neogene deposi-
tional record over a*wide geographic region within the
equatorial Atlantic, including Site 354, Leg 39, Ceara
Rise, where similaf observations were reported.

The absence of Radiolaria from the earliest Cenozoic
sediments at this site may have a similar paleoclimatic
explanation, or alternatively may be explained in terms
of diagenetic effects. The increasingly poorer
preservation of the radiolarian assemblages with depth
in the Eocene sediments strongly suggests a diagenetic
alteration of the siliceous skeletal material, perhaps to
calcite. However, examination of the coarse fractions
before acid treatment failed to reveal identifiable
calcified radiolaridn tests, suggesting that perhaps
siliceous sedimentation did not occur in the region
during the earliest Cenozoic. An additional possibility
is that silica was indeed deposited during the early
Paleogene, but that diagenetic effects caused vertical
migration of the silica and redeposition as chert in the
overlying middle and late Eocene sediments. The
resolution of the questions of silica accumulation
during the early Cenozoic requires a more detailed
examination of the cherts and of the coarse fraction
within the early Cenozoic material.

Summary

Several additional preliminary observations can be
made concerning the biostratigraphic succession
recovered at Site 366:

1) The abundance and the degree of preservation of
the different mictofossil groups vary considerably
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within the sampled interval. Diagenesis, dissolution,
and variations in primary productivity all appear to be
controlling factors in producing the variations
observed. For example, the absence of Radiolaria from
the middle Miocene to upper Pleistocene sediments is
almost certainly indicative of substantial geographic
migrations in the location and/or the intensity of
upwelling in the eastern equatorial Atlantic. The
increasingly poorer preservation of nannofossil
assemblages with increasing age between the middle
Miocene and Paleocene is probably a consequence of
diagenetic overgrowths of calcite on the nannofossil
specimens. The impoverished and poorly preserved
foraminiferal faunas of the middle Eocene through
lower Oligocene is perhaps a result of selective
dissolution. All of these factors (diagenesis, dissolution,
productivity) and perhaps others have played a major
role in controlling the rates and types of sediments
supplied to the sea floor and the effects of post-
depositional alterations which we can observe.

2) Assemblages of al/l microfossil groups are
remarkably free of contamination by reworking. None
of the samples examined yielded evidence of vertical
mixing or lateral redeposition. Particle-by-particle
deposition of pelagic skeletal debris has been the
dominant sedimentation process on this portion of the
Sierra Leone Rise during the entire Cenozoic.

3) All microfossil groups represent tropical to
subtropical assemblages for the entire Cenozoic. There
is no evidence for any intrusions of extra-tropical water
masses for significant periods of time during the
Tertiary.

4) The water depth at Site 366 did not change
substantially during the Cenozoic. The character of the
benthic foraminiferal assemblages and the relative
proportion of benthic to planktonic foraminifers
requires that the site remained at intermediate depths
(>2000 m) for most of the Cenozoic. However, the
benthic foraminifers from the uppermost Cretaceous
assemblages suggest that the water depth over the
Sierra Leone Rise may have been somewhat shallower
during the pre-Cenozoic.

ACCUMULATION RATES

The zonation of core-catcher material by the
different planktonic organisms leads to similar trends
in accumulation rate over a large time interval,
although there are some differences between the
absolute ages estimated for the different microfossil
assemblages within individual core-catcher samples.
Age assignment by nannofossils have been correlated to
the Cenozoic time scale after Martini (1976);
planktonic foraminifer zones have been assigned
absolute ages following the zonation schemes of
Berggren (1971), Blow (1969), and Saunders et al.
(1973); and radiolarian zones have been correlated to
the principal epoch boundaries according to the revised
Cenozoic zonation of Riedel and Sanfilippo (1974). The
data from the individual microfossil groups have been
combined in Figure 12 to yield an approximate
accumulation rate curve. The accumulation rates are
not corrected for compaction.
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Figure 12. Average accumulation rate curve (in m/m.y.) for Site 366. The accumulation rates have not taken compaction

into account.

The average Cenozoic accumulation rate is about 12
m/m.y. This rate is consistent with the continuously
isolated position of Site 366 influenced primarily by
pelagic deposition.

Six principal intervals can be distinguished on the
accumulation rate curve obtained, disregarding the
effects of compaction and dissolution. The Pleisto-
cene/Pliocene time interval shows rates of about 20
m/m.y. The late and middle Miocene rate is about 5
m/m.y. There are quite constant deposition rates of
about 10 m/m.y. from the early Miocene to the top of
the middle Eocene, with an increased rate to 29 m/m.y.
Rates of accumulation during the lower part of the
lower Eocene are about twice as high (41.5 m/m.y.) as
in the overlying interval. The lower part of the early
Eocene and the Paleocene show normal rates of 5 to 15
m/m.y.
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CORRELATION OF REFLECTION PROFILE
‘WITH DRILLING RESULTS

The seismic reflection profiles recorded while
approaching and leaving Site 366 (see Figure 5) show
the acoustic section at the site to consist of a set of
parallel reflectors. The correlation of the drilling results
with these reflectors is based mainly on the record
obtained while leaving the site at slow speed.
Comparison with Lamont-Doherty seismic profiles
recorded on the rise show that the reflectors observed
on Glomar Challenger profiles are clearly of regional
extension and significance.

The uppermost reflector observed at 0.26 sec below
the sea floor is relatively faint. It probably corresponds
with the younger stage of lithification of the calcareous
sediments, as at several other DSDP sites located on



carbonate-covered oceanic rises. At this site, however,
drilling disturbances encountered in the soft chalk
make the transition between ooze and chalk appear
rather gradational. Therefore, no definite correlation
between the lithology and the acoustic section can be
established for this reflector, and no estimate of the
interval sound velocity could be obtained for this
uppermost part of the section. If a range of values of
1.60 to 1.70 km/sec (Figure 11) is considered probable
for this interval, then the first reflector should
correspond to layers situated at 210 to 225 meters
below the sea floor.

A highly reflective horizon or set of closely spaced
reflective horizons is observed at about 0.5 sec. Only
the top of this reflective zone can be significantly
correlated with drilling results because of intense
reverberation within this horizon, probably resulting
from multiple internal reflections. The top of this zone
correlates quite well with the first (younger) occurrence
of hard porcellanite layers appearing in the sedimentary
column at about 480 meters subbottom. A definite
decrease in the drilling rate is also recorded at that
depth. Below that level, porcellanite and chert (below
508 m for the chert) are quite common down to about
680 meters. This correlation gives an estimate of 1.82
km/sec for the interval sound velocity of the layer
between the sea floor and the first silicified layers. This
value compares well with the velocities measured on
core samples, and with interval velocities obtained from
sonobuoys by Hoskins et al. (1974) on Sierra Leone
Rise about 80 km southwest of Site 366.

Below the strong reflector, the seismic profile shows
the presence of two lower ones. The uppermost of these
lies at about 0.78 sec below the sea floor and the
lowermost one is at 0.9 sec. The sedimentary layers
corresponding with the latter were not reached at Site
366. The correlation between the reflector at 0.78 sec
and a lithological change in the sedimentary column is
questionable. A break in the drilling rate observed at
about 740 meters subbottom does not seem to
correspond with any marked change in the lithology.
Moreover, a correlation between this drilling break and
the reflector is unlikely because it would result in an
unreasonably low interval velocity (2.0 km/sec for the
limestone, siliceous limestone, and chert recovered
between 480 and 740 m). An important change from
limestone grading downward to marl is recorded at
about 775 meters subbottom. This marl corresponds to
a zone with a noticeable increase in the drilling rate.

A correlation between the reflector at 0.78 sec and
the top of the marl gives an interval velocity of 2.11
km/sec, a rather low value, for the overlying
lithologies. It is possible that the layers corresponding
to that reflector were not sampled in Hole 366 because
they lie at depths greater than total penetration (850.5
m). However, if the reflector corresponds with
sedimentary layers from anywhere below the total
depth, the sound velocity for the interval between that
depth and the reflector at 0.5 sec would be greater than
2.65 km/sec. This value seems slightly too high,
considering the relatively low proportion of chert
versus marl and chalk in that part of the section.
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No indication about the nature of the lowermost
reflector was obtained, because drilling terminated
above them.

Figure 13 is a schematic interpretation of these
results.

SUMMARY AND CONCLUSIONS

Figure 14 is a summary of the coring, lithology,
biostratigraphy, and drilling rates at Site 366. The site
was drilled in the upper part of the Sierra Leone Rise in
a region where the seismic reflection profiles suggest the
sedimentary section may be complete and undisturbed.
The water depth of 2860 meters, well above the present
level of the CCD, was a determining factor in the
accumulation of a thick, relatively well preserved, and
complete carbonate section. The Mesozoic part of the
sedimentary record could not be sampled because of
technical difficulties, but the almost complete Cenozoic
section recovered makes the results of this site
particularly interesting. The section was continuously
cored from the sea floor to a subbottom depth of 850.5
meters. 582 meters of sediment, representing 68% of the
drilled interval, were recovered. This overall recovery is
close to the average recovery per core so, except for
some cherty and porcellanitic horizons in the middle
part of the section and for the lowermost 38 meters, the
samples recovered can be considered representative of
the entire section.

Most Significant Results

A nearly complete section of the Cenozoic was
obtained. It represents a typical pelagic record for an
oceanic rise and can be compared with the record
obtained on similar elevated oceanic areas in the
western Atlantic (Ceara Rise, in particular), and in the
South Atlantic (Walvis Ridge and Rio Grande Rise), as
well as in the Pacific (Shatsky, Hess, Magellan Rise,
and Manihiki Plateau). This network of biostrati-
graphic reference sections covers different latitudes as
well as different basins. The Sierra Leone Rise record
appears to provide an ideal reference section for the
low-latitude Atlantic Cenozoic record. Two
characteristics make this record particularly useful:

1) the section is nearly complete and only very minor
stratigraphic hiatuses are present; and

2) the presence of abundant planktonic foraminifers,
nannoflora, radiolarians, and, to some extent diatoms,
provides an excellent opportunity to correlate zonal
boundaries obtained from these different microfossil
groups in the tropical-subtropical environment.

Another aspect of the results obtained at this site is
the very good opportunity to study the mode of
deposition and diagenetic alterations of open marine
deep-water carbonate facies. The relative importance of
sediment input versus diagenesis can be studied in
detail at this site because of generally constant and
relatively high rates of accumulation. Also, of
particular interest is the occurrence of cyclic sedi-
mentation where the respective roles of dissolution and
dilution can be estimated.
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Figure 13. Correlation of seismic profile and drilling results at Site 366.

Nature of the Sediments

The section sampled consists of predominantly
calcareous pelagic facies with carbonate values ranging
from about 40% to 80%. The sediments are nannofossil
ooze and marly ooze with common foraminifers,
grading downward to chalk and marl, and then to
limestone and marlstone. The middle to lower Eocene
sediments show classical occurrences of silicified
sediments in the form of interbedded porcellanite and
chert. Most of the chalk, marl, and limestone show
evidence of cyclic bedding with alternations of clay-rich
and clay-poor calcareous beds. The average porosity of
the sediment shows a general decrease toward greater
depth from about 70% to 25%. The color varies within
shades of brownish, grayish, and greenish gray with
light greenish gray being largely dominant. Organic
carbon content is always very low and averages about
0.1%.

Stratigraphy

Apart from minor hiatuses near the upper and lower
boundaries of the middle Miocene, the Cenozoic record
was completely sampled. In the lowermost part,
however, near the Cretaceous/Tertiary boundary the
lowermost zone of the Danian stage as well as the
uppermost zone of the Maestrichtian stage were not
recovered. However, the fact that these missing zones
correspond to a sampling gap of about 38 meters,
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strongly suggests the absence of any hiatus at the
Cretaceous/Tertiary boundary. Radiolarians are
absent in upper Miocene, Pliocene, and early
Pleistocene sediments, but below the lower Eocene they
rapidly disappear. If the absence of radiolarians in the
upper Miocene and the Pliocene sediments seems to
correspond to a lack of radiolarians in the overlying
waters at these times, then the relative influence of low
input versus diagenetic dissolution in the lower part of
the section is not clearly defined. Diatoms, usually well
preserved, are present in many intervals (see Schrader,
this volume). The complete absence of Braarudo-
sphaera among the Oligocene nannofossils is note-
worthy because it has been reported as abundant in the
South Atlantic. This contrast provides a control over
the lateral northern extension of the Braadrudosphaera
chalks.

Paleoenvironment

The entire Cenozoic section was deposited in rela-
tively deep water. Benthic assemblages and ben-
thic/planktonic foraminifer ratios in the uppermost
Cretaceous sediment, however, suggests a slightly
shallower environment at that time. In any case, the sea
floor on Sierra Leone Rise has always remained above
the level of the CCD since at least the latest Cretaceous.

Bottom circulation is believed to have remained
permanent during the entire Cenozoic, keeping the
sediment-water interface always well oxygenated.
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Figure 14. Summary of coring, lithology, biostratigraphy, and drilling rate at Site 366.
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Bottom currents, however, were never strong enough to
produce significant removal or non-deposition of
sediments. The oxygenation of the bottom is attested to
by the great abundance of burrows, thus the occasional
occurrence of pyrite is believed to be related to reducing
microenvironments within the sediment. The circula-
tion during the early Eocene might have been slightly
more vigorous, because lenses and thin layers rich in
foraminifers indicate winnowing. Apparently the only
period of very active bottom circulation has been
relatively recent, suggested by evidence of erosion from
both PDR and seismic reflection profiles (Figures 5,
6B, 6C).

The productivity of the surface waters probably
always remained relatively high. The distribution of
radiolarians, however, suggests a reduction in the pro-
ductivity during the early Pleistocene-Pliocene and the
upper Miocene, as well as before the middle Eocene.

The rate of accumulation is controlled primarily by
productivity in the surface waters and dissolution on
the bottom because terrigenous input is only of minor
importance. Excellent stratigraphic control provides a
very detailed rate of accumulation curve (Figure 12).
The average value of 12 m/m.y. for the entire Cenozoic
compares well with other oceanic rises. Maxima occur
in the early Eocene (41.5 m/m.y.) and in the early
Miocene (40 m/m.y.) and minimum occurs during the
middle to late Miocene. Similar trends have been
observed on the Ceara Rise during Leg 39 (Site 354).
There appears to be a very good correlation between
the minima observed in the rate of accumulation curve
on the Sierra Leone Rise (this site) and the occurrence
of hiatuses in the deep basins, particularly in the South
Atlantic (as well as on Ceara Rise in the southwestern
North Atlantic). This observation compares well with
similar trends observed in the western Pacific during
Leg 32 (Lancelot and Larson, 1975) where the large
hiatus observed at the Cretaceous/Tertiary boundary
in the basin corresponds to shorter hiatuses or mere
drops in the rate of accumulation on rises. If drops in
productivity of the surface waters were responsible for
these hiatuses, then the role of bottom circulation in
producing hiatuses or slow deposition, even on the
rises, could be overestimated. However, PDR and
seismic reflection profiles on top of Sierra Leone Rise
clearly show recent erosion.

The cyclic sedimentation observed in the lower to
middle Eocene and in the upper Eocene to middle
Miocene sediments (see Dean et al., this volume) poses
interesting problems. Bedding in the lower to middle
Eocene sediments is mainly an alternation of cherty or
porcellanitic layers with nannofossil chalk, and it is not
clear whether this is due in part or totally to differences
in the original silica content of these different beds, or if
the original physical properties such as porosity and
permeability (possibly related to the composition also)
have played a major role in producing a selective silica
recrystallization. Apparently “chertification” seems to
have been favored by the most permeable environ-
ments. This seems logical if one considers the necessity
for migration and concentration of relatively large
amounts of silica in the pore waters in order to
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precipitate chert layers or nodules. The cyclic bedding
observed in upper Eocene, Oligocene, lower Miocene,
and lowermost middle Miocene sediments is of a
different nature. It closely resembles the widespread
limestone/marl sequences well known in many
geological formations on land. The cycles represent
variations in the relative amounts of terrigenous and
biogenous components being delivered to the sea floor.
The marly layers might only reflect dilution by
increased amounts of clay minerals, or they might also
reflect dissolution cycles (Dean et al., this volume). The
purely pelagic nature of the cycles suggests influence of
climatic variations because Sierra Leone Rise is clearly
separated from the African margin and because it is
standing well above the level of the adjacent basins.
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Fleclm P B ey ML throughout; stiff ocoze. 0.5 first 55 cm which are intense. Main
Nl AM 1 __A_J_-LJ_4 1 {51 10¥R 744 R o 50 lithology is mottled with grayish orange
o R St SS at 1-51, 2-80, 3-125, 4-90, CC (dominant 1 ] (10YR 7/4) and 1ight grayish grean (56Y
) AR n mﬁrﬂ‘—-l-—-'-—-——'——- a voio 10YR B/2 8/1) colors throughout core. Section 3
1 _;_’“".l."" 1 10YR 8/2 Forams c 1.0 to shows presence of Radiolaria. Fresh water
5 .|..'I'_L"' 1 Nannos o . NS ds:at?ms.anhnlogy becomes a CHALK within
Ty e ction 2.
! Carbonate Bomb: 1-25 to 26 cm = 72% -
-J__:‘L'_J'_L 2-2% to 26 cm = 831 J == S5 at 1-22 (dominant 1ithology)
P il 4-84 to 85 om = 533 Fle]m e 3 e " orams € Mannos [
et i (1 5-82 to 83 cm = 62% w |2 el e [
FIC|H ol e B =5 ey 55 at 2-90 (dominant 1ithology)
. | ¥ alnl P : mgou-cnmgﬂm Y R ? :% I “For“m“ A Rads R
ok - .0-: = -
= :_F“'*_._"j 1|80 5-80 {4.9-90-40) = E £= = e h annos A Sponge spicules VR
3 ) Ty S| E E T = s MW K 55 at 3-28 (dominant lithology)
3 = o J_:_l_j GRAIN SIZE 2552 Fra———g Forams A Diatoms R-C
; oy TR g e i ===l ow oo
o = -78 (0.7-22.1-71.2) Clay 3 =
s 3o ! B s = S —— : 55 at 3-87 (minor 1ithology)
z _‘__._LJ_JJ £53 === Forams A Diatoms [
iy el clm [0 B 2 e Tl Nannos A Rads c
= SR 3 T TR
— WA M]3 e el T Zaa|N|A|M oo A1
w = % -I-J_-I-_J | S£s 3 o P e o 55 at 3-120 (dominant 1ithelogy)
= e G wis e w—— orams A Rads
g A e | 28 Nannos A Sponge spicules WR
= :,..A_J__“_IF_J 1 3 Ve m— [ 51licoflagellates VR
f i honays Tt | b ' - 1
£ :“J_::J': | lals J=— |¥ Carbonate Bomb: 2-136 to 137 cm = 79%
- i A A
g +. 4+ \ovR 872 A B ! CARBON-CARGONATE
= Flofw _'t-'-iJ ! B e —— I L &-133 T10.1-0.0-84)
8le N AN T | l—| e it GRAIN SIZE
E|= 4 _FI_,_J_J | 10¥R 6/6 4 =t Z-T30 (7.4-49.1-43.5) Clayey silt
@ o
b £ S ke ro—
k3 S | 9D_| B ——
ey i 10YR 8/2 o —
] . J..J_..l TP T
s g Bl =l v e
§ T | 10YR 7/4 L] it P e
b — 1 s 1 - 7
g Fleo|H T+ 4 [ b 1 Slumped?
s E B oy :".I_"J'__LJ_-J | Catcher e
T 5 Taad Explanatory notes in Chapter 1
o e NS S
= B it iy -I-_I__I |
g = ol e il (]
= Tt I 10YR B/2
; s Bl el e
£ = "F.LJ'_L‘J I
]
g T T
e ] [l H
2% |l eleln R KTy 10VR 7/4
-1 R AR o B Bra i,
B 6 e i e Bt |
£3 L A ™ o
22 |rleler T [ 138 i
B8 Inlc]e BTy
R tore [, = !
| 7| catener [T
o | cc
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Site 366  Hole Core § Cored Interval: 366.0-375.5 m S5ite 366  Hole Core 6 Cored Interval: 375.5-385.0 m
FOSSIL s FOSSIL d
I ZONES | caRACTER | = | £ %' ZONES | CHARACTER | = % g %‘
=1 = 5| | cemmoLosy g bt LITHOLOGIC DESCRIPTION 8 le g.lzls]. E i | LiTHOLOGY = b LITHOLOGIC DESCRIPTION
Zlwla| g ! ol £ = ?3 = g FAE A I I § =
SHEEIELH 5|E EE LR E|E
= 0 0
E T RAD-BEARING FORAM NANNO CHALK, light T—T—T T NANND CHALK, bluish white (5B 9/1) with
£ greenish gray (56Y 8/1), mottled, 11ttle N e v e 1 mottles and bands of light bluish gray
= to slight drilling disturbance, stiff, g {58 7/1), slight drilling disturbance,
2 |FlrlP burrowed zones 0-30, 108-125 and in Core 0.5 ] | stiff, :ﬂnly burrowed an‘d Zoophycos
HIAM 2. Biogenic calcite needles prominant in M tracks. Mn laminations and Viesegang band-
L
5 Section 3. FORAM NANND CHALE, light bluish -1 ing common. Drilling breccia from 6-100
g 1 gray (5B 7/1), slight drilling disturbance, 1 : to 6-150 cm. Core Catcher is RAD-BEARING
8 50 stiff, with Zoophycos tracks and burrowing, 1.0 Vo1 FORAM NANNO CHALK, bluish white {58 9/1),
k] especially in Sections 5 and 6. =] stiff,
a -4
$5 at 1-90 (dominant 1ithology) — S5 at 2-126 (dominant 1ithology)
z - Teolites(?) VR Forams i N Zealites(7] R Sponge spicules R
4 Rads € Nannos A Flrle B i s s Farams R Nannos o
R | ]_' ._l_. A |
t 55 at 3-140 (dominant 11thol I 55 at 4-70 (dominant 'cho'l
Flrle | Teottuastt] R ennos?! A == | L Al R
2 SGY 8/1 Forams A Calcite needles C 2 i : s .: ru i} Nannos A
i | 1
R SS at 6-140 (dominant 19thology) ke e | S5 at 5-53 (minor Hr.humg.v)
™ Forams R Rads T e I Kannos Rad
T~ | Nannos 8 vy 126 Diatoms % Sponge spicules R
: CARBON-CARBONATE s |elale e o s 58 8/1 SS at CC
FIR]P = 1=l 1= el N|AIM r—— Forams A Rads [4
| 5-140 (10.1-0.1-83) Fg- e ! Nannos & Sponge spicules R
“ I EMEN Sllf 2] = 5 e — : Silicoflagellates R
> 3 6.2) 5ilty clay 2| B === _—
HEE I S i 6 37, o-sat}.ﬂ Sth = g| g Eer ] Carbonate Bomb: 3-64 to 65 cm = 79%
gl = ! 2| = ] | CARBON-CARBONATE
= -| £ e =t —A110.5-0,1-
2| & | 2| s =) 5-3 (10.2-0.1-85)
w| 5 I a0 -3 - r— |
Z| g | 8 s e wom M GRAIN SIZE
g | = et ETFﬂ‘lssqg)sﬁwmy
= I - 5-1 (3.3-51.0-45.7) Clayey silt
SolF|r|e | Flale e e I
(=] r r i
4 | 4 e : 70
-1 I —
I S I
i ey s (|
| mor e weer
I - r I 1 I
o | T
~ . o — |
| s e |
L)
gﬁ FIR|P : | flale =1 |
_‘z HlA|M E 5 o o v I
2w 5 - ] B e
oE : | = |
+--L§ 3
LD B s e E
-y B iy 8 - — 1
=3 S+ o s TS TR
331 = | 23 el
oad L | %8 b S s (4,
2w =¥ = e e |
£5C elnle } 1 was| F|IR|P 8 e o ]
39 AP s ]
323 6 3 ‘ Eis 6| =
I | Ery [ e ]
E |owi= - o I TR S |
g =g 285 ===
o ——_— | N 7 x
5 FIR|P . ! SIAE| Flr|P o o
N|R|P 3 1[40 |
= NlR e et
-Et' Rlc|u Core - x ] rlcln cCorEhe _i_‘_:|—_._
bl Catcher ra 1 atcher __'__.__:__R__ cC
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Site 366 Hole Core 7 Cored Interval: 385.0-3%4.5m Site 366 Hole Core 8 Cored Interval: 394.5-404.0m
FOSSIL = FOsS1L ]
CHRACTER | = | Elg 2 Lomncier) g | glg
; £ & | Lrmvowosy |2 = LITHOLOGIC DESCRIPTION 4 lofal |22 S| & [ urreovosy § @ LITHOLOGIC DESCRIPTION
sl 5] & zla S H SR E P 2
HEIR glE HEEEBEE N glE
e w | = (= w|=|a =8 i
]
0 NANNO CHALK, bluish white (5B 9/1), mottled NANNO CHALK, 1ight greenish gray (56 8/1)
with light greenish gray (56 &/1), slight -
WLh aht = with fnterbeds of green gray (56 6/1) and
=) g disturbance, stiff, Mn laminations, olive gray (5Y 4;1? Interbeds are 5 to
=) voIn burrows, and Zaophycos tracks common through- 3] 10 cm thlzi Sed'iml:tts are firm with sifgh
3 ght
0.5 out. Diatoms appear in bottom of Section 5. 0.5~
- b4 =) voI1o drilling disturbance. Whole core {s burrowed,
ore Catcher 1ithology DIATOM-BEARING, RAD- 3 Mn nodules with liesegang bandi t-
1] BEARING NANNO CHALK. N - 3 Fine Mn banding 15
; ] ;ereng Lhrwg?]rwtu?:duxg&m banding is
E - 1.0~ ound commonly. T RING NANND CHALK
1.0 ™ 55 st 1-100 (dontnant. 1{thalosy) . e dark greenish gray (SG¥ 6/1), firm, slight
“Fo 5 R Sa 5 G . —t—f drilling disturbance at 95-105 cm in Section
: annas ponge spicules * oo W 4.
=
- 5SS at 3-22 (minor 1ithology) M e i e 1 55 at 2-65 (deminant 1§t
H 1 eTagic clay  R-C Diatons R-C e e e R
|. Nannos A Rads R B Lo : n Kannos 0 Rads R
= = S5 at 4-120 (deminant 11thology) 2 a I =
Plale?] 3 : orans R Distoms R g |elcle e $S.at 472 (domtnant 1 thology) .
= |k Nannos I U— = N L 560 Nannos D Rads R
1 ponge spicules fr [ e
- T = I — |
. = [ 58901 55 at 5:90 (demtnant Tithology) fl e i 55 at 4-103 (minor 1ithology)
T | Forams R Diatoms [ 2 :"‘. LJI = i} Fu:m vies : g::;ms E
B i | |2 Rannos A Rads R E ] Nannos A 5ilicoflagellates R
. . = =N B o oiat . 2l ] 55 at cC (dominant 19thology)
w R \ oms 212 Flelr] 3 e s B Forams R Diatoms R
= N Al w3 e :::::: E sa:s i g =g wlaln o e e s Nannos A Rads ]
EE __,'._‘,‘I ponge sp _o';._; .I.‘_“..| Sponge spicules R
ela T— A 103 Carbonate Bomb: 3-71 to 72 cm = 83% ; :ﬁ :_._: ,T‘—, I CARBON-CARBONATE
- 2 e e - = - 283 (9.2-0.T-T6
== et 1 CARBON-CARBONATE 5|23 I
A I —w— -5 (8.7-0.1- 2o e s 4
3% . F ]! 5-2 (9.4-0.1-78 TEBlr|R]G s v |
2 ] | 2EE|Flc]|e 1
T Fle|m e ot GRAIN SIZE 2 ud T -
& 4 I ol = ~0-40.1-57.9) Silty clay =87 4 3 == e oo i1
3 e 5-1 (4.0-45.1-50.9) Silty clay ien 4 |
i s
5 ey 228 t ot
» 3 ' B£3 :
= e 1 AL ElC| : SGY 8/1
2
L€ FlCf™ Tt ! WlR e S
w a : i ) l A A i
5P e | o] ¥ et ormee] o
s = a
Egg I ——— Explanatory notes in Chapter 1
225 5 s |
o —
E5m | |0
% S s
ug% FICI|N +—=—3i_p-
= S =
SEE|u|re o
o A Core T e |
RlC|M e —
w Catcher R e
o Fa—
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Site 366  Hole Core 9 Cored Interval: 404.0-413.5m Site 366  Hole Core 10 Cored Interval: 413.5-423.0m

dSIY ANOAT VHYdIS :99¢€ ALIS

FOSSIL uw FOSSIL =14
Z0HES | CHARACTER | = N = § ZONES | CHARACTER | = @ S
wlntwl | o =1 = | LithoLosy 5 i LITHOLOGIC DESCRIPTION = 215 1 = | Lithoosy | S|4 LITHOLOGIC DESCRIPTION
2 =4 =la o w o E Ele
HEHEEHEAEIRS 1 HHHEE g|E
HEHEEIE g[E glz|# HE
0
0 HANNO CHALK, dark greenish gray (SGY 6/1) —r—ri NANMD CHALK, 1ight greenish gray (56Y &/1),
4, Yo with mottles of (55 8/1) and greenish i ¥ —— fim, slight to moderate drilling dis-
- ros ] gray (56Y 6/1) and Tight olive gray (5Y elale T e I |20 turbance, intense burrowing and Fe/Mn
il &]r [ e — ! 811 S1ight drilithg distusbince, sedimeit O ot e [ | banding throughout core. Some 1iesegang
05— 11, r'rmd. and has Mn laminations and nodules, R | banding around Mn nodules, Zoophycos tracks
RlR| G 1 4 | |60 some sh 14 banding. Z 1 B o s v apparent, core generally mottled through-
T . tracks apparent at 4-15 to 20 r_m Dial.oms L1 dmat'.‘eLfgh:ier sidm?nt 1:tan:e:y :urmu::,
T are common. 1.0 C— rker sediment only moderately burrowed.
L i o ) ] |
e o +—=
PR 55 at 1-60 (dominant 1ithelogy) - = I 55 at 1-20 {dominant 1ithology)
1
el o o= | | e = b o ]
:: :_ : I o 2 g E e — : | Sponge spicules R
b - s e O 55 at 4-65 (dominant 1ithology) = ; =
——— Forams R Diatoms = - Flale I n 1 55 at 3-65 {dominant 1ithology)
o Flrle ot e v e [ Nannos D Rads R 5| S . - \ Forams R Diatoms R
= n{alm|2 r——1" Sponge spicules VR 3| = 2 — Nannos D Rads R
i, - | a8 ] Sponge spicules R
= S T 55 at CC (dominant Tithology) g — .
3 i | 56Y &/1) orams R Diatoms 3 sl — S5 at 5-55 (dominant Tithology)
2 2 ——a 1] | Nannos D Rads R o I “W‘H.IS g g‘lztms :
- e 1 L 1 ANNos ads
E. E Lok : : Carbonate Bomb: 3-61 to 62 cm = 79X - | Sponge spicules R
- 3 1 i i
2 e T m— CARBOM-CARBONATE Flale S5 at CC (dominant 1ithology)
wlz 2|e|a]e o e () AR ] | Forams R Rads R
g; £ 3 I.'.. ' -'.2\890.-‘!3 3 1,‘1—' I |65 S6Y B/1 Nannos D Diatoms R
= 3 . = i
Sle & ==, GRAIN SIZE ] : e : Carbonate Bomb: 2-58 ta 59 cm = 723
°els B | B — Z-1 (1.2-83.0-55.8) Silty clay T
i Sa,. e v e 4-1 (1.2-37.8-61.0) Silty clay P GARDIICAREOHATE
1% Eg — :‘ = = :. ' 1 : i) 444 ;a‘s-n.\-n;
S5 - | e o —
320 heleln I o v 2w ~ e GRAIN S1ZE
2us|Flr]eP e | e | 5.5-63.3) 511ty clay
TES o FIR|P 7S 1 e e 445{1?3655<J|1tyc1ay
527 e I Lgs T |
257 Cl I = 4 e
8 85 ———= ===,
= 5F r— —" ! o
[ E—— e I
I o Smrwciaa ({9 o
. i L 1
- FI R n l_._' i yo mmr: - i
wh nfc|u| core P B e e
= Catcher P—1L_1 e I
=2 Rlc|m ) e Aarwiarenr 55
I I
5| I |
" .
wh :; - 1 I_i_‘ I
ﬁ Eq A - ]._I_l
§ 2'% i o v wa I
w| £E e
MR s
cm|FlR|P e
3; i ]
g8 6 o |
o B —
- ¢ me
5& o — |
i i A
- ot
FIRLP T—Vord |
e
N W eore P
RYCIMI catcher o o
r—
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Site 366 Hole Core 1 Cored Interval: 423.0-832.5 m Site 366 Hole Core 13 Cored Interval: 442.0-451.5m
FOSSIL ™ FOSSIL d
ZONES | cuapacTeR | = 5|2 ZONES | cuapacTER | = gz
S| & =1 12| £ £z
dlga [2]s| .|| & [ crmouosy |2 LITHOLOGIC DESCRIPTION dlalg |12l Bl g | umower (4 LITHOLOGIC DESCRIPTION
gw;gmmg = “l=|Egl =] E]|a] =] ¥ =l 2
@ el i S|E HE ga|s|d| s = s|E
EEHERIEIL @l EE=Z 2|2 -3 k=t
0 0
NANNO CHALK, light greenish gray (56Y 8/1) NANND CHALK, Tight greenish gray (5GY 8/1)
FIR| P Tl i with mottles and interbeds.of 56 8/1, firm, 7 with mottles of slightly darker color.
HIA|HM s e slight to moderate drilling disturbance - Sediment {5 firm and has moderate drilling
rin S e vl B in first 100 cm then drilling breccia for 0.5-] disturbance. Common faint green laminations.
05 1 s remaining 50 cm. Sediment {s burrowed = [
i 1 ] | throughout with Fe/Mn nodules, some with 1 ] SS at 3-80 {deminant 1ithology)
wl| = T T T 1iesegang banding. s Forams R Diatoms R
=l £ R S —— egang 1.0 Kannos D Rads R
U= . U=
8 e .‘g clwm M : : : == 1 S5 at 1-50 (dominant 1ithology) o Sponge spicules R
ol 2 — b Forams R Diatoms R il B i b
o T Nannos n Rads R
51 2. SEYAN nfale it | Forams % Diatams R
Lo Core e S5 at CC (dominant 11thology) T annos (] s . R
& §‘ L I Catcher |=—0—0 - Forams VR Rads R ... i S — | 56Y 8/1 Sponge spicules VR
E bt rI—— Nannos ) Silicoflagellates VR S| m flals L ] Citinite 287 to B3 fa
g Diatoms [ = A Bomb : =
2 2rlels 2|z 2 i r——
B Carbonate Bomb: 1-52 to 53 cm = 75% = E % = | CARBON-CARBONATE
2 | I . | = 2l L
GRAIN SIZE . 31 ¢£5 e |
T-45 (1.6-33.5-64.9) Silty clay a » 1 GRAIN SIZE
. E T r— I 2-74 (1.7-36.7-61.6). Silty clay
* Isthmolithus recurvus-Sphenolithus pseudoradians NP19-NP20 n §' W o s s [
=8 v s |
Site 36 Hole Core 12 Cored Interval: 432,5-442.0 m Az Flr|r i e |
ar E e
FOSSIL u 3| ==
CHARACTER | = = == Isu
Bl w2 S H ——
2la 5| & | LITHOLOGY E = LITHOLOGIC DESCRIPTION g
HEE IR zlg e o ]
glz|g|”] = g1E Fhi s
w[=[a wisg L |
-
0 gl | Core Pt
NANNO CHALK, 1ight greenish gray (5GY 8/1) rlc | g| Catcher pototio | cc
2 VoiD with mottles of greenish gray (56Y 6/1). SN
Drilling disturbance moderate to intense, Explanatory notes in Chapter 1
elale ~Eey <R firm. Sediment burrowed throughout and has
wlale 0.5 i | common Fe/Mn bands and nodules, some show-
1 P s ing liesegang banding. Zoophycos tracks
““'—._"._'T_J apparent in Section 3. Faint greenish
9 e e u laminations occur, especially in Sections
R o w— 3 and 4.
[ comes e pyess
-
bt 85 at 2-70 {dominant 1ithology)
- Forams R Diatoms
Fris Nannos D Rads R
T R S— 7 Sponge spicules R
=
Flr]e e 55 at 4-60 (dominant 1ithology)
2 J—= Forams R Diatoms
e —} 70 56Y 8/1 Nannos D Rads R
% T Sponge spicules R
o T
g Fa Smanrea 55 at CC
" Lt Forams R Diatoms C
5 Nannos A Rads c
Carbonate Bomb: 3-76 to 77 'cm = 583
FIR|P
3 CARBON-CARBONATE .
74 (heon )
GRAIN SIZE
- 3-33.3-65.4) Silty clay
bl 3-61 (2.0-35.0-53.0) 5ilty clay
E -
28
BE[F|r]|r
£Es 4 0
8
&
8%
v .
B3
3¢
s sl FIR|P
SFw)a|e e =
R| c| G| Catcher :‘:'.' o
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S5ite 366 Hole Core 14 Cored Interval: 451.5-461.0 m Site 366  Hole Core 15 Cored Interval: 461.0-470.5 m
FOSSIL s FOSSTL e
ZONES | characTER | = | 1 %‘ ZORES | cumacTer | = % g g
glelgl | 2|2 =] & | rmvotoeyr [ (= LITHOLOGIC DESTRIPTION g w|§ alal AE| & | crrnowosy g i LITHOLOGLC DESCRIPTION
égmgwmi HE 22l 2|5 [g| 5| B zlg
HEsHEE g[5 JHHHE HE
=8 = oy ala
0 0
NAKNO CHALK, 1ight greenish gray (56Y NANNO CHALK, 1ight greenish gray (56Y 8/1),
7 8/1), with small (5 cm) zones of grayish FIR|eP with greenish gray [S6Y 6/1) interbeds
- VoD green (56 6/1). Sections 1 through 4 have . FIP| P 5 cm thick, firm, moderate to savere
0.5 intense drilling disturbance. Entire core drilling disturbance, thin Mn laminae,
= has moderate mottling and burrowing with burrowed
1 = Zoophycos apparent and Fe/Mn specks common. 1
T —— 100 Some faint green laminations occur. S5 at 1-30 (minor lithology)
Elrle 1.0 TTay R Nannos ]
wlalm P T §5 at 1-100 (dominant lithology) Micronodules R Diatoms R
e Forams R Diatoms R - Forams R Rads R
_.1‘—- l. - : - Nannos 1] Rads R E g o [ S5 at 1-120 (dominant 1ithology)
S - 55 at 3-95 (dominant 1ithology) 21 5 || rl> - 56Y 8/1 Forams R Diatoms R
I —— Forams R Rads R = s Nannos 0 Rads R
Flr|rP P e Kannos 0 Sponge spicules R - E-E : g ;
S Diatoms R Fish debris VR < 5 at 2-35 (dominant Tithology
2 Fomer e &5 2 Forams R Diatoms R
P e e S5 at 5-85 (dominant 1ithology) Dol wlele Nannos 0 Rads R
e oFams R Rads R Eg‘
e T — Nannos 1] Sponge spicules R w SS at CC
N T WEATT 56Y B/1 Diatoms VR a8 Nl'orus R giatms R
VS - annos D ads R
T Carbonate Bomb: 3-82-83 om = 58% (" j E‘ Core
v == L FIRp-H *° cc Carbonate Bomb: 1-54 to 55 cm = 83%
e CARBON-CARBONATE Eg R G Catcher
] e 2-53 F-M-i-m CARBON-CARBONATE
5 3 o e —— =] 5-69 (10.0-0.1-83) 5% (5.9-0.1-
5 | Flr]|P i Fom—r—
g 1 i T2 e GRAIN SIZE
8| 3 = ?‘51‘&1‘5?:9 LB-58.7) Silty clay
2| = e e 5-67 (3.5-42.5-58.0) Silty clay Site 366  Hole Core 16 Cored Interval: 470.5-480.0 m
w|l % S ;oo e FOSSIL N
= § [ Sr—— ZONES chtE_n4= c§
=1 B —w— gl 2 2
3 |r|rn]r . w [ i I 21 & | Lrthovogy v LITHOLOGIC DESCRIPTION
= iy 2 g =lal |w = g
P - EEAHHEE HE
5 1| =S SEEEEE 8|E
P
‘? = 0 .
= = NANNO CHALK, Vight greenish gray (56Y 8/1),
E — L1 = stiff, drilling disturbance slight to
g Y = intense, faint black, green, and dark
@ P — gray laminations, intense burrowing and
5 e rom—— 0.5 yoID Znophycos tracks, a few Fe/Mn nodules
= S et wea e ]I 1 - with Tiesegang banding.
Flafe e | 1.0 SS at 2-4 (minor litholoay)
5 i T T T | n Ferromanganese oxfde layer
e s e w0 0 .
T e e 55 at 2-50 (major |1tnnloqy:
e —— [ FIR|P pe i i s Forams R Diatoms R
lals S i - i o o e 4 56Y 8/1 Nannos 0 Rads R
- B 3 1
N | P] core :':'.' B e : S5 at CC
Rl c|m]| catcher o= wlEE o 50 Forams R Diatoms R
I H B 2 o — Nannos D Rads R
2lud i | Sponge spicules R
wilm =
ggfi :':*:'$ Carbonate Bomb: 2-7 to 8 cm = 73%
= o S TS
" ; 555 rlale ] T CARBON-CARBONATE
b 1 i T .
EEf ufafn e | =R
== I n A
Z5k e I GRAIN SIZE
ERE Py \ P17 [3.3-38.0-58.7) Silty clay .
| ] 5 3 S |
Flnr|P e |
e
S e |
2 2ees s meser m [
- L A - i - i |
NfAalp s
Flc|n| Core p—igts
r{c |G| Catcher : c : ;:. o
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; : -518.0
Site 366 Hole Core 17 Cored Interval: 150‘0-51_39,5 m Site 3658 Hole Core 20 Cored Interval: 508.5-5 L
FOSSIL '
FOSSIL [ =4
ZONES | CHARACTER | = | 3 g ZONES | CHARACTER | = id 2|3
4 lela |2 El 5 | umowosy | Z| = LITHOLOGIC DESCRIPTION glglgl l=|c| . |5 & | timowosy [2]2 LITHOLDGLC DESCRIPTION
2 =le ol = o szl a2zl 2] ¥ 212
g wlwv|lz || w g g nl|lS|lw| e x
=Zo|la|S w = HEEEIELI alE
HEE R g5 il i
-t
= 0 PORCELLANITE, CHERT, NANNO CHALK IN
0 INTERBEDDED NANNO CHALK AND PORCELLANITE l ] CYCLES (225 cm)
= TRRAAR IN CYCLES (@ = i
- . | o . PORCELLANITE, 1ight gray (N7) grading
j g . -@E 28 NANND CHALK, light greenish gray (5G6Y 8/1), : 0.5 into CHERT nodules and stringers, very
52 0.5 laminated, stiff, severe drilling distur- |= 1 v light gray (N8) to 1ight gray (N7).
vz 1 3 bance, burrowed. 2 1 + NANMO CHALK is 1ight greenish gray
3 \56Y 8/1 w -4 (56Y 8/1). This series of nanno
2123 [ wlefe| 103 vow PORCELLANITE, light gray (N7). 3 1.0 chalk, porcellanite, chert occurs
glzs 1 S . . of about a 40 cm interval.
I+ 8] = 55 at 1-28 (minor 1ithology) (= O 7
=1Ex = L R Nannos ) 8z =—— 55 at 2-60 (dominant 11thology)
=g T 5 R o § o T —— ) Recrystallized Nannos
=8 i Teit [
bl Fle|? Ef‘:ger 5S at CC g E% o B Tovivivay S6Y 8/1 caiette
I S ‘orams R MNannos o i b s e e Carbonate Bomb: 2-131 to 132 cm = 79%
] P ——"
R{rfe e s glzg o 2| TalaAwrd  |so GARMLARBIANTE
s 8 > T : 0.1-
= E'S S| N]|RrR|P e ATENY
Site 366 Hole Core 18 Cored Interval: 498.5-499.0 m §3 ? InmAE S
- ‘g -1
FOSSIL o S =
ZOMES | CHARACTER = £ 5 B= = o e
2 8 = S Core T B
el § 21 g 51 & | LITHOLOGY E il LITHOLOGIC DESCRIPTION = £l el p| cateher =
= vl & wlo]| @ =3 = = ro——
2 2|2|18|%)| = glE ra i B
=EEE IR E|5 5 lrlxle [SEEEE]
L= 0 INTERBEDDED PORCELLANITE AND NANND CHALK Site 366  pole Core 21  Cored Interval:518.0-527.5 m
= = IN CYCLES FOSSIL u
o
s = B = NANNO CHALK, 1ight greenish gray (SGY 8/1), CHARATER = 2|2
= E 0.5— well-indurated but not cemented, disturbed = =1 S @ | LiTHoLosy g i) LITHOLDGIC DESCRIPTION
w23 = by drilling, discontinuous laminae of = z Slald|2|a] 3] & zlg
s 1 1 greenish gray (56Y 6/1) nanno chalk. EHE El I S
sled - S6Y 8/1 =
Sim 3 1.0 VoW ar 8/ PORCELLANITE, Tight gray (N7), subconchoidal 0
Zee [ "¢|° ] fracturing. PORCELLANITE, CHERT, NANNO CHALK TN
Elgz £ S5 at 138 (mtoor Tithology) : CIELES (525 Gal. PORCELLMTE, Hight
|53 S ——— ReerystalT . gray (N7} grading into nodules
== Core s e 2 R“r{‘:" 1zed A Nannos A - Voio and stringers, very light gray (N8) to
& | ¥ c|p]| catcher % calcite 0.5 Tight gray [N7). mmﬁn CHﬂLk}is
- light greenish gray (56Y B/1).
T 1 = This series of nanno chalk, porcellanite,
= Flale 1.0 e chert occurs of about a 40 cm interval.
g ; p=———=
Site 366 Hole Core 19 Cored Interval: 499.0-508.5 m —_— SS at 2-60 (dominant Tithology)
FOSSIL tir - Fecrystallized Nannos
ZONES | CHARACTER = o -1 75' Flale = 56Y 8/1 calcite c
g g galz|e § £ | LiTHOLOGY g a LITHOLOGIC DESCRIPTION = Carbonate Bomb: 2-131 to 132 cm = 79%
HE T EIME RS 5| = w v e e CARBON-CARBONATE
B 2ls gl s [r]|r|e]o] PEEER ZIAY (15.3-0.1-91)
o = =
; it T
wle
—— INTERBEDDED PORCELLANITE AMD NANNO CHALK = P
< . |f]=]e + ; IN CYCLES (n25 cn) =] g ok aca]
i~ RIFIM 7 \ Blas B e e
o o 0.5 40 HANNO CHALK, light greenish gray (56Y 8/1), B 8E =
o 80 well-indurated but not cemented, severe o lE 5 e
wl|EZ 1 drilling disturbance, laminated and burrowed. 55 g
Sla8 | M]c|F ESEIR P Eovve s
2 | 1.0 PORCELLANITE, Tight %ray (N7) becoming cherty P 1 fla 3 6 e mzn
S5 . in center of burrows(?). Chert is light olive 22 ¥ P P
Ylz & s6¢.:8/1 gray (5 6/1). =] wlelp i S m———
g § ] B o e
2|55 S5 at 1-40 (dominant 1tihology) .
¥ | & ogy
€% |¢ cle Core Recrystallized Nannos A B i o e
E3 |ulc|s] @ 20024 calcite
bl i Core v e
7 S5 at 1-80 (dominant 1ithology) Flclrp r—— cc
& RIF Recrystallized Forams R Catcher I3 e s
Salcite c Explanatory notes in Chapter |
Carbonate Bomb: 1-103 to 104 cm = 83%

CARBON-CARBONATE

_ “T-83)
GRATN SIZE
T-38 [9,5-44.6-45.8) 5ilty clay

xplanatory notes in Chapter 1

* Podocyrtis chalara
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59 Core 24 Cored Interval: 546.5-556.0 m
Site 366  Hole Core 22 Cored Interval: 527.5-537.0 m Site 366 Hrﬂ:nss]L a S
FOSSIL w Z0KES | cppACTER | = gle
TORES Ela S ==
L = I =% . [y P P I Y 2 & LITHOLOGY g n LITHOLOGIC DESCRIPTION
us = | & | @ LITHOLOGIC DESCRIPTION 2 21a 5 i
#lalal |2 E| = | umowsy | 2lula|2lal2] & ]
“IEZ8 2|2 5| 2 2 HE ;gieaxﬂ 2|E
=13] = vy = b= —
SEHEHEH g5 BEE] - 213
0 INTERBEDDED NAKNO CHALK, SILICIFIED
gl 0 INTERBEDDED HANNO CHALK, SILICIFIED ] LIMESTONE, AND CHERT TN CYCLES (+25 cm)
g i ccr e = LIMESTONE, AMD CHERT IN CYCLES (225 cm) 5]
IS — 5t =] HANMO CHALK, light greenish gray (5GY 8/1),
= IR et "“!I"T‘o_c"“'-"- "9!!"7 gree:;shegr:y !?‘:I B/1), 0.5 Yoo well-indurated, laminated and burrowed,
E s 0.5 m‘“:: wet]-Indurated, Taminated, Grades into . grading fnto silicified 1imestone.
3 - 1ED LIMESTONE. a
3 Fla]le — SILICIF 1 3
% 1 —— ]
o - CHERT, Tight gray (N7}, shows burrows, 1.0 CHERT, 1ight gray (N7), grades inta
= 1.0—_#:' Vaminated. = 3 purcef'lanigte.gthert.fpm:ce'l1nn|te minor
a P e I W - in occurrence.
-
3 B 55 at CC - =
B = 5 seY /1 Recrystallized WL . & S P $5 at CC .
= o o e cnn calcite Anho% = A Recrystallized Forams
£ o -:m calcite D Kannos R
GT elale '.‘I.‘.." Carbonate Bomb: 1-49 to 50 cm = B3% E . -
b I = Flr|P Carbonate Bomb: 2-105 to 106 cm = 37%
- — - T
w8 . 1P 2| B cnmmu L 5 wlrle|2 2-110 to 111 om = 792
wE - =
Bl5%= H ki s =20z seran CARBON-CARBONATE
w288yl ale = T~0% (25.0-44.0-30.6) Sandy clay g2 . Tm_FTz'nz 5 iﬂﬁ 1'; Ee}s}
- = - Ll e bet U Bl
glessx = 43 y
S|ESE|F|C|m o Ele . GRAIN SIZE
253 Core =z . = ~1-37.6-38.3) Sandy clay
SEB|RIRIPL S her i o 4 A
o ~R i  i— — = 1=
Elnlr|e i c 5 ; Toaaa
[0 FlrR|P e e
Site 366 Hole Core 23 Cored Interval: 537.0-546.5 m o iy
= -1 L 1 I
FOSSIL - H e ———
ARACTER | = B & oy
2 g L g THOLOGI PTION S = r !ulal
s[5 & | uomoosr | |2 LITHOLOGIC DESCRIPTION s = I
HHEIR: |2 'sE|lFlr]r T
2= 8|5 s B 7y
it £ [t resves s
L k. ==
rNVY [NTERBEDDED MANNO CHALKS, SILICIFTED LIME- ul . T—.
o e STONES, AND CHERT IN CYCLES {»2D cm). 2t A
i Parwwe HANND CHALK, 1ight greenish gray (56Y 8/1), K] 3 o e
By 0.5 § s well-indurated, laminated, grading into 8Elelcls o wr—|
™ Flale| SRR 60 silicified limestone. SE vl il il e B
g 1.0 ', £ ', o CHERT, medium Tight gray (M6) grading into rlnlp| catcher ‘jzh—_‘ o
] T EaAx porcel lanites. -
2 K e g 6 Explanatory notes in Chapter 1
- i 55 at 1
o8 o Forams C Mamos "
frll o4 - 56Y 8/1 Recrystallized
gl Er vy calcite
wlz = St
21E2 o 5S at CC
Blecz|FlAlP]|2 ez Chert R Forams (]
E|LgE|IN|ce o e 5 Hannos A
.8 e Carbonate Bomb: 1-68 to 69 cm = 87%
emn - ar - o
ELE A 1-63 ta 65 m = 373
Bl — VoI -
283 g CARBON-CARBONATE
= W|R|p] Core ro— = ~7-0,1-88)
£30% Catcher J—T -t :
S5y F P — GRAIN SIZE
2= r|r|m P T-72 (30.9-39.6-29.4) Sandy clay
|u: ot §— T cc
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Site 366 Hole Core 25 Cored Interval: B86,.0-565.5 m Site 366  Hole Core 27 Cored Interval: 575.0-584.5 m
FOSSIL w FOSSIL =|w
Z0HES CHM#C'& z 9 _E_ % ZOKES | CHARACTER z| , =] ;
"é HEIB I B ¥ | LiTHowosy g bl LITHOLOGIC DESCRIPTION § wlnl | o] 2 E § LITHOLOGY E ot LITHOLOGIC DESCRIPTION
HEEFHMEE 2| E HHEEHEMEE |2
HEEEEE 5[5 SHEHEEIE 1
Flm
. 0 INTERBEDDED WANKOD CHALK, SILICIFIED 0 INTERBEDDED LIMESTONE, CHALK, AND MINOR
1 . )L‘;RE?EONE. AHD CHERT, IN CYCLES OF B T S Ly CHERT IN CYCLES (20 cm)
= - 20 om. o e T
- = Flale ad CHALK, light greenish gray (5GY B/1) to
£ 0.5 NANNO CHALK, 1ight greenish gray (56Y 8/1), 0.5 greenish gray (5GY ﬁ!TT, well-indurated,
g ] VoI well-indurated, laminated, grading into = laminated, burrowed, Fe/Mn specks, a few
x 1 . SILICIFIED LIMESTONE. 1 H with 1iesegang banding, chalk becomes
2 — BO shaly in more argillaceous sections.
1.0 s 1.0 H
H - EHERT '"mu': 1;%“,“:’ {HE) ?;‘;';1"9 3 LIMESTONE, very Tight (N8) to 1ight
m into PORCELLAN fght gray - =1 b gray 0. 119
i l; = s6Y 81 H = greenish 'ray (56 8/1), burrowing, dark
&1 Carbonate Bomb: 2-60 to 61 cm = 40% Fe/Mn laminations common, varying degrees
sl H of cementation.
|3 = LCARBON-CARBONATE 7]
Ees Z-55 15.0-0.7-75) . o
Z|T st Sorch = H CHERT, very light gray (N8) to Tight bluish
Bl T8l rlc|e ~E H gray (58 7/1), occurs within or just above
= g 27| N[R|P|2 ? Y S Ly each Timestone segment,
E w&
2 P 0] - JAARE Conpl 4cm CHERT
- ete cycles
= 2% g [*|*" == Uikgsigias  (eonESt ol 8 cm }20 on LIMESTONE
= =T . = b lE Nt 8 cm CHALK
cael K|R|P e ]
e 87 — 2 TEE AL S5 at 1-80 (dominant 14thology)
_§ Sz Flc|P| core s 5 L Chalk Recrystallized Forams
5 gl n| p| Catcher | s o E § M 56Y 8/1 to caleite c Nannos A
wls E 6V 6/ 55 at 5-13d (winor 1ithology)
Site 366  Hole Core 26 Cored Interval: 565.5-575.0m Sl=5 Flrlp 3 — Fe/Mn noduTes R Forams R
e 2 - Recrystallized Nannos A
FOSSIL == el el calcite
zones | cumacren) = | E wls ~ H
- al|lo * - -
g 2la| .|5] & | LiTHoLOGY g|a LITHOLOGIC DESCRIPTION =1 Ly Carbonate Bomb: 2-79 to 80 o = 62%
Z é AHHEES g2 il ] = CARBON-CARBONATE
= o = = . 3-0.2-
HEI 3 B z _% g 4-75 f9.1-c.1.15;
0 INTERBEDDED CHALE, LIMESTONE AND E» FIR]|P b e GRAIN SIZE
) — N7 to N8 PORCELLANITE/CHERT IN CYCLES (20 cm) 2 = 4 . = = LA-40.6-42.0) 5ilty clay
E z 2 4-72 (19.9-43.3-36.8) Clayey silt
= CHALK, Tight bluish gray (58 7/1) to s o e e =]
0.5 1ight greenish gray (56Y 8/1), well- whe } T
i = VoID indurated, wavy Mn-high laminations, ST & e N
z. 1 . burrows , ;nd a few liesegang bands. §E: AAR nl
. - t t
= 1.0 LIMESTONE, light gray (N7) to very light £ selrelr|r = e, e H
E . gray (N8), laminated. -moln]lc|e
£ . 58 7/1 to S84 »|
Z e 56Y 8/1 PORCELLANITE/CHERT, 11ght bluish gray $8% 5 =
F - H N7 to N (58 2/1}), occurs as thin {+3 cm) beds x5k . 4
2 B 58 7/1 to above CHALK units, or as nodules in e Flrle
I = H
0 . ] 56Y B/1 silicified 1imestone segments.
2 a|F|r|eP E L
w|s & 2 - H wwwm SS at 3-40 (dominant Tithology) Rlrle T 1344
=1 ] crystallized Forams c re——
8lzef i ] calcite € HKannos A tore o
5wl - 58 7/1 to Catcher 11
g _? 2e AIF# 5GY B/1 Carbonate Bomb: 3-81 to 82 em = 73% i
S5 3 n
Z Ei‘é '. o - CARBON-CARBONATE : Explanatory notes in Chapter 1
n 79T 0.5-0.2-56
= :£ IF . = — N7 to KB 3-83 (9.3-0.0-77)
- = o
=S&E|F|r]|P = L sofd S8 7N to
2 3 T o Ly 56Y 811
£ [ N7 to N8
2 H|R[P s =
= S M s/t
G r—
e 4 5GY 8/1
R|e|p| core P N7 o N&
F | E] Pl catcher b
L g e
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Site 366 Hole Core 28 Cored Interval: 584,5-594.0 m Site 366 Hole Core 29 Cored Interval: 594.0-603.5 m
FOSSIL e FOSSIL w
20NEs | cumracTer | = | ] g ZONES | CHARACTER | = o = g
g lala | =]s S| & | urmvoesy |5 |2 LITHOLOGIC DESCRIPTION glglgl |2l .|E| & | Lrmolosy g v LITHOLOGIC DESCRIPTION
e E A HME R gle HEEFE R EE HE
o §S HELE ‘g = 2|28 wl=|a =153
0 0 INTERBEDDED ARGILLACEOUS LIMESTONE, AND
INTERBEDDED CHALK, LIMESTONE, AND CHERT .
= gt v SILICEQUS LIMESTONE WITH CHERT IN CYCLES
E ] IN CYCLES (~20-25 cm) cm)
. i 56 6/1
- s i CHALK, greenish gray (56Y 6/1 to 56 6/1) ARGILLACEOUS LIMESTONE, very light gray
e - to dark greenish gray (56 4/1), wavy =1j (HB) to 1ight greenish gray (SGY 8/1),
§ 1 ] laminations, Fe/Mn specks, becomes shaly FICIM faintly laminated, burrowed, Fe/Mn
8 . in a few places, burrowed, SHALES layers 1 Na specks. Occasionally a small (+3 cm)
g 10 to 2 om thick. interbed of SHALE
z el = rbed o occurs.
2 i . il : E. I;i':s?:gﬂia Hg:t :lgl :'ilsﬁr;{!f?sé{,‘%m Grades fnto SILICEOUS LIMESTOME, light
E = T Fe/in Specks, soma with Jiesegsng banding. g:aye‘g-’lg}l}.tz:ut:&lﬂ;nated. burrowed ,
2‘.-; —ﬁ::: burrowed, wavy Taminations. " R *
. 58 71 i
£ —— to CHERT, medium 14ght gray (N6}, occurs as 't'B E;‘Ei‘gm'iﬁ}c“'k Waht:gray. (e}, abode-3
bl n S 56Y 8/1 nodules or layers (4 cm) just above Time- NI R[M] 5 63 50¢ 81 )
NjC|P 2 — 7 & stone sections. FIP|® This core is & more argillaceous and
= 5 more siliceous gradation of the previous
:m 55 at 3-90 I"‘::;“dzé?‘ﬂwy- Tnsoluble core. The transition occurs over several
5 e Clay 0 Fe/Mn nodules i cores.
m—— Rads R Fish debris R $5 at 2-63 (minor 1ithology)
o 55 at 2-90 (dominant lithology chalk) F i 2 ;em- X
i i Recrystallized Foram: bk re iy
To——— 2 o Hannos R @ Recrystallized Fish debris R
w glR[M 5 = o =lFlP|R 3 calcite C
& FIR]|P . S5 at 3-105 (dominant Tithol Timestone)} = £
== 56Y 6/1 a am{ han o ngy. mes ne = . 5
2 B % 38 RecrystalTized For 5 § Carbonate Bomb: 2-37 to 38 om = 67%
w & Tt v 56 6/1 calecite D Nannos R E—é g CARBON-CARBONATE
o = - - -
=4 o} S . — I to L 4 . 4
a % e e ¢ 56 4/1 55 at CC E 4-54 (8.2-0.1-68
- o e Recrystallized Forams c S | : !
= calcite A Nannos A o GRAIN SIZE
L als £ #-52 (16.5-42.6-40.9) Clayey silt
wleleln Carbonate Bomb: 3-58 to 59 cm = 624 gl a8l il i
£| 4 CARBON-CARBONATE = :E'g BfPL4
g 108 (10.7-0.7-83 S50
b i st e o 3-54 {10.0-0.1-83) 220
= -1 o D=
= GRAIN SIZE 853
= Z-T07 (15,2-48.3-36.5) Clayey si1t 538
&l e lale ﬂ:g'}a o
g G Es ore
EE“ : R : = == iz R g | p| Catener
i Ak &
E-K 5 = Site 366  Hole Core 30  Cored Interval: 603.5-613.0 m
§ § FOSSIL ™
S8 = ZONES | CHARACTER | == Zla
ZEIn|c|r S — o e 12| & =
= g lols =gl .|5] & | vimiowoey | S|4 LITHOLOGIC DESCRIPTION
T T 2wl 3 Elalal B =
Flelm T Z|2| 8 gl * 2lE
Core | m— I E 2l E =3 B
R | R P| Catcher T : - o
T =
- 0 SILICEQUS LIMESTONE, 1ight gray (N7) to
§ =] very light gray (N8), some faint laminations,
2 . burr
o . VoIo
g 0.5 Carbonate Bomb: 1-111 to 112 em = 29%
o -
= = 1 ]
[ = =
Els 2 i
=g g|N[F|P o e o n
oz T %
sl=e @ Core YT
H E = Catcher IMt::
S 3| F cCle v v v
s 8
2 = R|R|P
= X
[E—

Explanatory notes in Chapter 1
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Site 366 Hole Core N Cored Interval: 613.0-622.5 m Site 366 Hole Core 32 Cored Interval: 22.5-632.0 m

FOSSIL = | FOSSIL =4
ZONES | CHARAC z| ., =4 ZONES | CHARACTER | = @ 2|2
'- - — [
g28l.l=2]s E| & | Liotosy § “ LITHOLOGIC DESCRIPTION 2 HEMEE S| # | LimHoLosy | £ | 2 LITHOLOGIC DESCRIPTION
323 als|aln] 2 5| = === bl = g 3 S| E
HEE R ERR E E 5 B el ) 7% =
0 ARGILLACEOUS LIMESTONE WITH THIN CHERT 0 INTERBEDDED ARGILLACEDUS LIMESTONE AND
_ﬁ LAYERS IN CYCLES = CHERT IN CYCLES (30 cm)
] 1 voio
S o ARGILLACEOUS LIMESTONE, 11ght green gray . ARGILLACEOUS LIMESTONE, light greenish
flrfe 0.5l (56Y 8/1), faint wavy laminations, burrowed, 0.5 gray (56Y 8/1) to greenish gray. (56Y 6/1),
1 5 = s e \‘-Irith thin (2 cm) F?Mn bands, +5 an cherty FIR]|P 1 == = fai ﬂtk“\'.\'d'l :TL;IBNBHS. burrowed, Fe/Mn
T T ayers and +5 cm thick SHALE beds. Lime- - streaks an 5.
T stone grades into and back out of siliceous 1.0 — =
[ e e e 56Y 8/1 bands at about 20 to 25 om intervals, CHERTY e CHERT TO CHERTY LIMESTONE, 1ight gray
regions are light to very light gray (N7 s e s = (N7) to medium Tight gray (N6}, finely
gray
3 voIn to N8). = e 2 Taminated.
- The cherty sections cap each 1imestone - The cycles of argillaceous Timestone.to
¥ e interval (30 om). — = cherty H?estane{chert occur at regular
30-35 cm intervals.
w elrle = Carbonate Bomb: 2-134 to 135 cm = 14% 2 %r.'r an 55 2-105 (domi 1 Togy)
i} - 3 0 at 2- lominant 1ithology
g8 2 £ CARBON-CARBONATE elele T 56Y §/1 2y Recrystallized
= = 7.0-0.7- e = and Forams R calcite
E - 4-53 (2.4-0.1-19) = 106 N? Nannos C
Z 3 o o CARBON-CARBONATE
B .5-0.1-28
i S e e 4-75 (B.4-0.1-69)
=l F|R|P E =
gulaim| 3 3 3 3 =
g i Flr|P = -
8 B ¢ |o Njafm
w [} 3 -
8 3 gl T
[~}
o= - ; ‘3
452 = g8 T
gSgrlr|e g lrfr I
=25 4 Z a ===
845 & e e =t AKT
mak 2 =
-y O e o = =
o - -t —
e : S
g88¢lc|m == 2 T
e v e S s ]
BEE|N|r|p| fore e R =t ¥
Catcher o @
RIR|P — £ oyl
£3 =
23 |r|r|r]5
-
=i
g3
S8
25 |elc|e
2 Core
g : : Catcher
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Site 366  Hole Core 33 Cored Interval: 632.0-641.5 m Site. 366  Hole Core 34 Cored Interval: B47.5-651.0m
FOSSIL w FOSSIL v}
Z0NES | CHARACTER | = glg ZONES | CHARACTER | = 3
El 2 £l —&| 2 1 H
] ﬁ 21a 5l & LITHOLOGY | 2|2 LITHOLOGIC DESCRIPTION § gia! =131 8] & LITHOLOGY | £ LITHOLOGIC DESCRIPTION
= g AlE|al2] @ Z|le Eu|ld|s|v|l=]| @ glg
zgl a13|af%| = S|E S al3|d|=| = S|
HEEEEIE 1 2Ez| 2|28 = et
0 INTERBEDDED ARGILLACEQUS LIMESTONE AND 0 ARGILLACEOUS LIMESTONE WITH THIN SILICEOUS
-1 CHERTY LIMESTONE IN CYCLES -1 LIMESTONE INTERBEDS IN CYCLES
- ARGILLACEOUS LIMESTONE, 1ight greenish d  vom ARGILLACEOUS LIMESTONE, 1ight gray (N7) to
0.5 voIo gray (56Y 8/1) to greenish gray (56 6/1)4 0.5+ ireenish gray (56 6/1) to medium blue gray
1 ] faint wavy laminations, burrowed: 1 3 5B 5/1), laminated, bioturbated.
elale 1.0 CHERTY LIMESTONE, light gray (N7), caps FIR]|P 1.0 = SILICEOUS LIMESTONE, light gray (N7), to
N the top of the argillaceous 1imestones s S sy e Tight greenish gray (5GY B/1), laminated
(each zone 10 to 20 om thick). et e o and burrowed.
sova tycles of arglllhceous then cherty = e Each cycle, 30 to 50 em thick, consists of:
56 6/1 Timestone average 25 to 30 om thick and ]
consist of: egriurpts 5 om Siliceous
10 cm Cherty 1imestone s Timestone
elr 15 cm Argillaces Timest s e S
X : 9 . rgillaceous limestone 2 26-45 cm Argillaceous
CARBON-CARBONATE Flrler . limestone
52134 (5.4-0.1-45 —————= W7 S5 st 4-95 (dominant 11thology)
! E to Clay c Recrystallized
- 56 6/1 Fe/Mn nodules R calcite A
" - ~ to Forams R MNannos ¢
R 56 5/1
e = Carbonate Bomb: 5-133 to 134 cm = 55%
w = e CARBON-CARBONATE
5 Flr|r|3 FIRIP] 3 = ~ m L8-0.1-
§ E NJC|P = e Pt §-132 (6.9-0.1-57
z 2
jarl B Lo - =
#|= i
= =- ey o e e
“E = 7] R T
3 § = = .i Flrle ki
2% - s v 56Y 8/1 2
33 T 5 6/1 2
b 4 = and N7 5 4 L L]
2% |¢|n E e
R M : ey 3. — 95
518 : TR
&= T o T g - —r—
o @ -
£s 1= - =
£ =
& (w 1 -— =]
i s = T A
(= o w
25 E 5% 5 =
] & S
.,E FlrR|P 2 = 28 =
e = g |fFlr]|e e —L
3 = =
33 e 2 Ak
&3 ey Sg A
s ia g 2
55 Core 23 23 ore e
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Site 366  Hole Core 35 Cored Interval: 651.0-660.5 m
FOSSIL ™
ZONES | CHARACTER | = Sla
12| 2 sz ’
§ & =21a cq [l LITHOLOGY | S| 4 LITHOLOGIC DESCRIPTION
0 = z|o
gg g I E G H S| =
CE|2| 2|28 =3 =t
0 INTERBEDDED ARGILLACEOUS LIMESTONE AND
. SILICEOUS LIMESTONE IN CYCLES
. ARGILLACEQUS LIMESTONE, Tight greenish
0.5— YoID gray (SGY 8/1) to greenish gray (56 6/1),
1 7 finely laminated, burrowed.
3 SILICEQUS LIMESTONE, light gray (H7),
1.0 et finely laminated, burrowed.
FIR| P
- Siliceous limestone caps each argillaceous
Timestone unit.
! TYPICAL CYCLE: 5 om Siliceous 1imestone
FIRIP] 2 et e 70 cm Argillaceous 1imestone
o 56 6/1
and .55 at 3-30 (dominant 1ithology)
et Lg tlay R Recrystallized
= e Forams R caleite
=1 Nannos c Amorphous silica R
o 30 5S at CC
= == Clay € Recrystallized
- e e Forams R calcite
= 3 T Nannos A Rads
W Flrle
§ T Carbonate Bomb: 3-113 to 114 cm = 56%
e T CARBON-CARBONATE
= - 70T
h " 3-114 {7.9-0.1-66)
2 Flr]r AT
= 4
oW i3
o
B2
93 =
= VOID
s
38 s
£ T
B2
e 5 o
2 Flc|P —
i Ca=3 sx=x L3
a
=
% FIR]|P -
5
= L
g 6 o
H
=
o
= -1
FIRIP e B
R| R| P | Catcher — cc

Site 366 Hole Core 26 Cored Interval: 660.5-670.0 m
FOSSIL i
ZONES | cHARRCTER | = | g g
2| & =
& = LITHOLOGY it LITHOLOGIC DESCRIPTION
S EAHEIRELR® £l
i 3 ] Rl R @l
0 INTERBEDDED ARGILLACEOUS LIMESTONES AND
n e SILICEOUS LIMESTOMES IN CYCLES
i ARGILLACEOUS LIMESTONE, light greenish
FIrR]| P 0.5— gray (56Y 8/1 to 5G 8/1), finely laminated,
1 - burrowed.
1.0 SILICEOUS LIMESTOME, light gray (N7),
: finely laminated, burrowed.
S11iceous limestone caps sach argillaceous
Timestone unit.
FIR]|P
Typical cycle, 20 to 80 cm thick, consists of
5GY 8/1
2 to
56 8/1
and 5 cm Siliceous 1imestone
N7 15-75 cm Argillaceous limestone
S5 at 3-80 (dominant Tithology)
Tlay Recrystallized
Forams R calcite
Nannos c
3 Carbonate Bomb: 3-33 to 34 cm = 58%
w
z Fle|w
&0 CARBON- CARBONATE
2 N|C|HM I3 (7.7-0.1-59)
g 1-0.
o
==
2ls. ==
§% -
H . B
58 =
== e
58 Y s
s [F|ELP C -1
= om e
- —
3f ==
i FIR]|P E
2
"
k3
E
& 5
£
- - ——
o s S
: e et Lr—
5 ===z
e Rl =] P =
£ FIr|P| Core -Eg=
5 wl| r| | Catcher Bopeepemgey
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Site 366  Hole Core 37  Cored Interval: 670.0-679.5 m Site 366 Hole Core 38 Cored Interval: 679.5-689.0 m
FOSSIL w FOSSIL [
ZONES EHM.&ETﬂt_ = 9 E § CH%& = 9 § %‘
lelal | =|a 5| = | LitHowosy § n LITHOLOGIC DESCRIPTION ] § 2lg]| . |E| & | Limiowoer § 4 LITHOLOGIC DESCRIPTION
HEAF H P ERS glg HEEFIHEEIRS HE
HEHEEE g5 SEEHEE g|E
0 INTERBEODED ARGILLACEOUS LIMESTONE AND 9 ARGILLACEOUS LIMESTONE, greenish gray
- SILICEQUS LIMESTONE IN CYCLES B (56 6/1), finely laninated, burrowed. A
= = ]l few 2 :n 4 cm thick shaly interbeds
. - - occur in Sections 3, 5 and 6 and a
0.5  — — H;E;L(mssgugﬁ‘llilﬁs:g& Erm?:hg;::;“h 0.5+ VoID siliceous interbed occurs in Section 3
1 T ?SG 4/1), finely laminated, burrowed, z 1 ] at 130 to 137 cm.
‘ i ~ few shaly interbeds (~4 cm thick). FIR]|P i a: 55 at 3-100 (dominant 1ithalogy)
FIR ' T SILICEOUS LIMESTONE, 1ight greenish gray 3 L Elnm R Recrystaildzed
= = (56Y 8/1) to light gray (N7), finely = calcite
lals - laminated, burrowed. ‘_ _: : Carbonate Bomb: 3-47 to 48 cm = 46%
__ -_ —_ ?:u;::::: lli:istone caps each argillaceous e o CARBON-CARBONATE
2 5 om Sil1ceous 2 ¢ s i
= TYPICAL CYCLE l Limestone It
_.. pie o 22" 8/1 50-75 cm Argillaceous e o
= 56 41 Timestone Flele =
Fafwbuy §5 at 3-60 (dominant 1ithology) e
tlay c Recrystallized
Forams R calcite A Flrle R
Nannos c wlele T ccma e
3 60 Carbonate Bomb: 3-25 to 26 cm = 37% 3 T
w
5 Elrle CARBON-CARBONATE I
8l P gl 2 S [og
- 3-23 (5.2-0.1-43 2 = -
=|s g| g e
2| | 2 |Flr]e T 56 6/1
wil= ar} 5
2 = % -
= —— o
3 w|F|r| 4 gt ‘_3" 4 P
£ = . a N[F]|P Ly
- == = k. Saks I
g — — - —F =
5 T —¥ 1=
- .
= r—r T = —r ==
=
“ D e G i ks B
K — e
5 =T e = o
H Flr|P - —~ Fleln ———
g 5 T 5 e
£ e
= o T
= == £
s A
£ e e R
H Flele = v Flrlp e e s
s e S e
= = 5 o
e i e
L - £ e et
6 = = = 6 o = = =
e % ===
—|r]+|P = 5 et
S T =3 -1 e
= a _|r|— T
Core Core 1o
Catcher F1R| P catcher —
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Site 366 Hole Core 39  Cored Interval: 689.0-658.5 m Site 366 Hole Core 40  Cored Interval: 698.5-708.0 m
FOSSIL at FOSSIL g
ZONES | CHARACTER | = 5 § ZONES | CHARACTER | = o 3 %'
2 & = 2 =
§ g =2la oy = LITHOLOGY g bl LITHOLDGIC DESCRIPTION § gg 2lal 1B E LITHOLOGY g 2 LITHOLOGIC DESCRIPTION
G |2 o] w = 2Iig|G|HE] £ ==
g8 22|85 # g|E HEEEEIE HE
EEEe|2|a |7} Bt bl = 2|2 7
0 0 .
ARGILLACEOUS LIMESTOME, light gray green ARGILLACEOUS LIMESTONE, Tight greenish
5 (56 8/1) to 1ight greenish gray (56Y B/1), ?ray (56Y 8/1 to 56 8/1) to greenish gray
. finely Taminated, burrowed. Thin shaly 56 6/1), finely laminated, burrowed.
fa voIo layers (4 cm thick) occur in Section 1- Shaly interbed at 5-117 cm.
0.5 140 cm, 2-15 cm, 5-55 com.
1 4 1 Carbonate Bomb: 3-77 to 78 om = 47%
- 55 at 3-100 (dominant 1ithology)
W s == = = CTay €  Recrystallized Flrlr W‘%J
—— Forams R caleite g i L
Nannos R
o L = S — Carbonate Bomb: 3-123 to 124 cm = 55%
ey ey CARBON-CARBONATE
T ITE(7.7-0.7-59)
2 e 2
CrEr Flafe
FIR]|P B =
e i 56V 811
— - £ to
o 56 8/1
2 to
o 56 6/1
w |
sl £ |f|r]|r 2% [FI*|P
gl £ 3 568/ ggﬁ Mlcfrl3
5 to sles
= 5 5GY 8/1 2|5%
g 100 . [E=
3 g |ufc]r Zl= 3
3 =] 2
n o
3 =
@ T s
A gs
o 5 | elnle 4 % 'f Flrlr| 4
w 3 &5
2F g3
23 ES
o o
- (=]
£ = T
w 3 =L
= e £28
- o W
- = - =
SIAE i
i i & 5
Sk Flc|mM
FIR]|P
Flrle|b 6 e
Core = R|=|—| tore e =
— | R |—|—| Catcher Catcher ~
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Site 366  Hole Core 41 Cored Interval: 708.0-717.5 m Site 366 Hole Core 42 Cored Interval: 717.5-727.0 m
FOSSIL w FOSSIL w
i =14 ZOMES | cuaRACTER glz
10 CHARACTER g, 5l 5| o gl
'é‘ o P 2lgl .l & | LiTHoosy | £ |2 LITHOLOGIC DESCRIPTION =] w§ 2la 5 = | LiTHoLOSY | S| 9 LITHOLOGIC DESCRIPTION
2wz |28 2] B zlg «g alZ|Ela]lE] B 2|
CHEEIEIH sl= HEEEEIE £|2
0 ARGILLACEOUS LIMESTOME, 1ight grayish green 0 I - ARGILLACEOUS LIMESTONE, greenish gray (N7)
(56Y sn]. grading in Section & to light i to Tight greenish gray (56Y 8/1), finely
] gray (N7), finely laminated, burrowed. s Sea laminated, burrowed. Winnowed layers of
4 Voo Shaly interbeds occur at 2-52 om, 3-90 cm, ele 3 e CALCARENITE, occur at 3-100, 3-127, 4-118,
0.5 A winnowed deposit rich in forams occurs 0. S 4-145, 5-60, 5-105, 5-130, 6-45, 6-90,
i balin 1 at 6-130 cm, very 14ght gray (N8) 1 =TS 6-103, 6-110, 6-120, 6-140.
1 J———— (CALCARENITE). e SS at 3-90 (dominant 1ithology)
et at 3- ominant 1ithology
1.0 E}E Carbonate Bomb: 3-76 to 77 cm = 563 * 1.0 - Clay Recrystallized
ey - = Forams calcite
s CARBON-CARBONATE 5 = Hannos C  Rads
Z 1 o o= T —x
:.:";'E"&:."'z‘ e 55 at 3-127 (minor 1ithology)
FIR|P TEEe—— o T Recrystallized Farams c
Ho T e caleite A Nannos c
2 SESSEEe 2| === S5 at CC
===ass e le:l T Fecrystallized Mannos R
Pyl e s calcite
N ] P !‘.—_- —— |
i === i Carbonate Bonb: 3-123 to 124 cn = 71
A T3] === CARBON-CARBONATE
s s =1 - 3T 9.2-0.1-7
Hnppeto] S e
Ed plape / —
ol 2| FIE[2] 3 === ;| =
gle @ |nfc|e = S Flele B
g, = L & wlc|e e w]| w
~|E & FE=os= # S to
3 EE TZsa=t -~ ] %]  sev8n
== s :::s 4
=8 |Flr]|P Se—— & e
w = A 3 CX ey e ——
g iy b
2 e =
2 o
= 4 ES=S= N7 4 e
= ] Flc|e o s e
- - r=s
g :.1 ks i e
S T e
o -
= .
Flrle? :___ ot e
o Flr]e B e
o 3
5 = 5 R afarpes
2o TEEaTeE
T3 IR
23 ===
4 s p ———
- @
2 Flrle = 2 g e
= 3%
3 P e
5 6 2 F 6 e
- 5 S
g Flrle e ==
2 HirR|P =1 o e
= Core _ walui] Core =T
£ Catcher L] Catcher T e
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Site 366 Hole Core 43 Cored Interval: 727.0-736.5m
Site 366 Hole Core 44  Cored In
terval: 736,5-746.0 m

70NEs | FOSSIL
* | cuaracter | = z|a
Y — 5| ¢ 21z | 200ES | hanere o
= =3 ER =15
= % ERHEIF RS LITHOLOGY § 4 LITHOLOGIC DESCRIPTION u le]w mEE El3
HHEEBEE 5|2 glelgl l=|g| . [E] & | crmowor [5]2
213\ HE E ‘:'I glgls| 8] E 2|2 LITHOLOGIC DESCRIPTION
- - SHEREH &5
| o
HE e T, e :
-] = aminated, burrowed, with winnowed
) . Tisely \onivated v, vith vineed ﬂu%mus LIMESTONE, Tight gray (N7),
Zl & [n)c)rf 1-120, 1-130, 2-12, 2-42, 2-83, 2-115, i atringers
gl 3 1 2-142, Small (3 cn) thick shaly e FIR|® e s CARDIIE 1 The
= occur at 1-46, 1-98, 2-14. This a m‘ 2140 -90, 1-123, 1-140, 2-18, 2-82, 2-111,
g Yinkstorie. aeades o rgillaceous 1 ﬂ;gllfam' :;59. 4-11, 4-140, 5-96.
5 '
5 e iR 7 Y. . and disseminated i,??i:rnzﬁufs’?r: :—i:,'u:‘-;g
| | 3 laminated, burrowed, with bluish bl ack f?ek’ & T e AR Arhals Sections. 4
g scattered throughout. CALCARENITE layers o = o
oceur at 4-10, 4-55, 4-80, 40-90, 5-15, =1 4 S5 at 3
i R L e i o ol 7 S -85 (minor 1ithology)
occur at 4-135, 5-2, 5-6, 6-70, 6-100 and o Fe/n Racrystal Tzad
o 2 6-140. These are shaly at 5-2 especially. ol B Quar:z{?J : W calcite R
) 5|3 annos [
gom?as been severely fractured during = 2 2 Fish debris R
ig ng. =
q T ﬁm (dominant 1ithology)
ss 3t 3126 (doninant 1ithology = Quartz(?) kanristailized
t nird calcite
Recrystal ized Quartz{z ¢ 3 Forams R Wannos 8
e Y
5 S5 at 5-60 (dominant 1ithology)
Carbonate Bomb: 3-128 to 129 om = 72% 5 ED\II:{::(?# ¢ Recrystallized
" 3 CARBON-CARBONATE Fle|e harinns L e ;
] - Flcjr -126 19.7-0.0-76) 3 N7
é . 3126 [9.1-D.0-7 Nl=|= Carbonate Bomb: 3-74 to 75 cm = 4%
5l 2 i
HEENAN N " P e s
al 2 e 120 T
3| 2
g
2 |rlc]ep
3 P Flr|ep
k] 4
- T T
3 =
Flelr
¥
-3 I - I
L -I‘Y - I L
E -1 - T Ll -
E: 5 ==
. 5 — 60
g Flele e —
2 I
g I T I
s —
;: L 1L
3 .. i i
2 )
§ Flele|® Ferirn
[ T
1
Fle ]
P = “:_ Jr  —
LR R ] cg(:';: ) B ; s z
—_— S @ Core T T
Catcher I T T
 ——
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Site 366  Hole Core 45  Cored Interval: 746.0-755.5 m Site 366 Hole Core 46  Cored Interval: 755.5-765.0m
FOSSIL w FOSSIL w
ZOHES | CHARACTER | = | ] § ZONES | cHARACTER | = Q g g
glelg| |2|g] | E| & | umower [E]2 LITHOLOGIC DESCRIPTION Blolal 12| .|E| & [vimowe |22 LITHOLOBIC. DESCRIPTION
HHEHEHAEE g2 H A HMEE gle
FEIHMHEIE g HIEIElL: 55
0 0 !
SILICEOUS LIMESTONE, Tight gray (N7). M i
finely laminated, bl:r'rmed. with flecks =] L IMESTONE s s ray (070
3 finely laminated, burrowed, flecks of
of blue-black submetallic matter scattered - blue-black submetallic matter scattered
throughout the core. Also, at Section 5 B V010 ?
nle : 50 P throughout core, burrows within burrows(?)
E::rgns u:th n burrows(?) (see diagram below) -5 occurs in Sections 2 and
1 ommon . 1 3
B = burrows within burrows? | ——y—
burrows within burrows? 1
o o Flafe [ bt
G |w - S5 at 3-50 (dominant 1itholoay)
55 at 6-88 {minor 1ithology) gl I : T : : ay . R Recrystallized
ay Recrystallized 212 s T T Caleite crystals R calcite A
Quartz(?) R calcite A £18 § . Nannos ¢
HNannos R £ — I
= 3 e N7 . 3.
i S5 at 688 (dominant 1ithology) £ [-. a e Carbonate Bomb: 3-64 to 65 cm = 65.51
2 CTay Recrystallized =3 2 e = m—— CARBON-CARBONATE
Calcite crystals R calcite c == |Flrle e | a S R
Forams R Nannos R cg B
o = 1 TATL
£ Carbonate Bomb: 3-43 to 44 cm = 71.5% Sz o
2 CARBON-CARBONATE e T —
= o —
g s el p——
5 : : b Flele Eosess
= o i 50
3 ] nNljafr]3 e
=1 : T { 1
= '
2 —T - . : - T
= oo
o Core ; *ven
8w Catcher p—p-—T %
g s 1 8 _ll_l - L - i |
E E 4 Explanatory notes in Chapter 1
2
“
= 2 Flr|®
b e -
o
:
|2 =
ko
HIR[R
Flrler]s
(]
Flr|P 88
Core
Catcher
e
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Site 366 Hole Core 47  Cored Interval: 765.0-774.5 m Site 366 Hole Core 48  Cored Interval: 774.5-784.0 m
FOSSIL L FOSSIL ™
ZONES | CHARACTER | = :g = %‘ I TONES | CHARACTER | = & g %'
" i = = = =
& §§ L E S| E £ LITHOLOGY g ; LITHOLOGIC DESCRIPTION "Ef' g B 5] & | LITHOLOGY 3 ; LITHOLOGIC DESCRIPTION
= als = al|= ) wmlel ¢
=17 g Sla|&]” ol = = als|a|n)] ¥ 1=
HEHEEEE B 5 HHEEEE e
=
0
- SILICEDUS LIMESTONE, Tight gray (N7), 0 — SILICEOUS LIMESTONE, 1ight gray (N7),
= finely laminated, burrowed. ! finely laminated, burrowed, intensely
. . s burrowed in Section 2.
Flrle - 55 at 3-60 (dominant 1ithology) | vt e
w 0.5 E“la‘.;‘y‘i: ) E Recrystallized 0.5 : T : - MARLSTONE, 1ight olive gray (5Y 6/1) to
B 1 7 cite crystals calcite A 1 T — yellowish gray (5Y 7/1), finely laminated,
- Foras B Mannos A . burrowed. Differs from the siliceous Time-
§ 1.0- 5 P S Ak - ; E : 1oL T :t:m g:;y in not being cemented but well-
- Bomb: 3- g 0 ndurated,
o I 1 T
E = CARBON-CARBONATE e
= . - T o N7 SS at 3-40 (dominant Tithology)
3 X AT 7.5-0.7-62) = thy € Recrystallized
i - li; - ; - :urms E calcite
= - annos
g [ I¥]" . Flele e
§ 5 . 2 e Carbonate Bomb: 3-44 to 45 cm = 58%
g - B : 1 : I : T CARBON-CARBONATE
1 - - -
T - .
f e —
4= = T T
| — T .
Flr|e i = >T
N|a|P = T
T T N7 =T
- ) S 60 ‘a
w 3 I - 3 —
=] = — =
g ] _; x Flr|vP
= ;E - : " N{A|P .
5 =
gl = =X o
-1 2 gl =
‘1 2 |Flr|e 2| =
g w| & =
& 4 Bl-s 4
8 30 2 |flr]e =
"
2 =
s P
- - 5Y 6/1
,2 to
2 - 5Y 7/1
-
i Fle(m -
3 5 = 5
o T FIrR|P -
: §
-
= B R
] g g el [1].11]
= %
a
2 o e
3 3 E
o 0 > -4
5 " 2 Flr]e]®
2 o =
= Flc|m 2
Fle|w = Flc|m .
=R = || core o I Core 2
NR|P| catcher P Catcher _ =
a
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Site 366 Hole Core 49 Cored Interval: 784.0-733.5 m Site 366 Hole Core 50 Cored Int.er\ral:leE-BDS.Dm
FOSSIL ™ FOSSIL [}
ZONES | CHARACTER | = | g Es‘ Izoﬂss CHARACTER | = | E g
=4 - 2l 2 =
18 2| 2] | 5| B [ Hmoee £|2 LITHOLOGIC DESCRIPTION Blelal || [E| & [ Limouosr i LITHOLOGIC DESCRIPTION
R HE M H R L B HEE RS HE
|z |2 Gls HEE Z|2|E Wl
0 MARLSTONE, 1ight olive gray (5Y 6/1) to o MARLSTONE,, medium olive gray (5Y 5/1),
yellowish gray (5Y 7/1), finely laminated, = - finely la-ina'r.ecl burrowed. Becomes
burrowed. Shaly fnterbeds (+4 cm thick) at 7 -] Tight olive gray (SY 6/1) at 4-45,
y 3-97 and 4-30. 2 -1 volo
0. ] 0.5 55 at 5-60 (dominant 1ithology)
1 Burrowing, especially Zoophycos and 2 n TTay C Recrystallized
chondrites well-developed in Sections 5 3 - 1 - Calcite crystals R calcite
1 and 6. 23 |rlc]e 1.0 Forams R Hannos
elele g o= =8 |nlaln LLre Fish debris R
= 55 at 3-30 (dominant Jithology) -
+ Cﬂ_—a:{‘tg - “‘:H:'i‘:l”“-‘d g E Carbonate Bomb: 3-107 to 108 cm = 65.5%
& i pi 5= CARBON-CARBONATE
£ e8 - LB-0.1-71)
- Carbonate Bomb: 3-85 to 86 cm = 57,5% L. .E - —
x5
P CARBON-CARBONATE E2 IF%7] 2 51 5/1
I (EZ0.T-EN =
Flrfr 30 ]
= % ——
== w 2 — -
=1 %
» il 10 5Y 6/1 glz 3
E to 2|2 =
g 3 51 71 =lE 3 =5
w E Flele ~foe 5 2 Tt
g g | nfafn et il i
g| = e 3
2
2 "
& 3 i e = FlIC |P
=
> 8 B ]
E FJC|P K
P
[ FIR 4 4
gy =
= A s o]
; E ——
a T
wl|m ]
gz Fle|e e
- .
- ol gls S 5¢ 6/1
a =1 -1 T———
u Flrle]s £la 5 e |
g, B =
E -E e g § o,
g+ S VOID
o @ = =
- e
- e
fadin ] Ty
g2 =
e FlR|P 6 6 ——
83 N|a|n .
o _-.E
F M
N|C FlCc|m
Core Core
— | R |—|—| Catcher : i __| Catcher -+
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Site 366 Hole Core 51 Cored Interval: B03.0-812.5 m Site 366 Hole Core 52 Cored Interval: 812.5-822.0 m

99¢ 4LIS

FOSSIL N
ZONES cuiﬁé%n = z|z l ZONES | CHARACTER | = | g g‘
S| = = el & 0 = T
dlgal 1=]s 2] & | oy | £ % LITHOLOGIC DESCRIPTION @ A2lsl.l 8] & LITHOLOGY | £ | 2 LITHOLOGIC DESCRIPTION
ggw alsla|l=| = 5|2 z ‘3 slaln| 2 S|E
EHERIELL: HlE i || ") k=
0 0 MARLSTONE, 1light olive gray (5Y 6/1).
bl MARLSTONE, 1ight olive gray (5Y 6/1}, finely = e
s |2 . laminated, burrowed. a FI1AIM] core ———— st 61
& = i p | Catcher
al5 55 at 3-80 (dominant 1ithology) wl|h
] 0.5 —fmsmmens Clay Calcite crystals C m|lse
| 1 = Recrystallized Forams R’ é E 2
wlm - YT calcite A Nannos R =
=218 1.0 T Fish debris R - -0
2ls - =T = |52
xls = T Carbonate Bomb: 2-77 to 78 cm = 723 ;‘:f: = _‘_:
- Fle|e = CARBON-CARBONATE ” %g
= -4-0.1- <
3 28
s 55
2
Site 366 Hole Care 53 Cored Interval: 822 0-831.5m
FOSSIL s
ZOMES | CHARACTER | = 3 g
oot [ |2] 2 =
=l P 50« ¥ 73 LITHOLOGIC DESCRIP
= & HE gl B[ & | Lrmoos 2 € DESCRIPTION
Flelp :
N{C|M . z
: % 80 MARLSTONE, 1ight olive gray (5Y 6/1).
F
@ 'é 3 = ali & wlc : c?::re\er = e 5Y 6/1 S5 at CC
= & = ay c Recrystallized
= “ glg2 Quartz R calcite A
o 2 wls2 Fe/Mn Calcite crystals €
| = § 238 micronodules R Forams €
~| 3 e 2|En Fish debris R
= = = |z f’.- .
e = ] e 5|<Z Site 366, Core 54, Cored Interval:
2 HEEE 831.5-841.0 m: NO RECOVERY
e 2=
> %%
=
" _LL}
e Site 366  Hole Core 55 Cored Interval: 841.0-850.5 m
FOSSIL w
4k ZONES | CHARACTER Elg
5 —TT112| « clz
dlele] |2la] .| 5] & | cimowey | £ LITHOLOGLC DESCRIPTION
gg il v [ | | W | w xlg
& BZi82|3|E|"| = 2lE
4
= = ﬂ 0 ONLY SCRAPINGS OFF OF CORE CATCHER
= v | cc
2 Fle :E?"” = AN core 5Y 6/1 MARLSTONE, 11ght olive gray (5Y 6/1).
= —+ = @ n| R [p-m| Catcher ——
E 6 B 1 o P ssatcc
& | =|5% CTay € Fe/Mn
g i | HlE S Recrystallized micronodules R
wl|s e calcite A Calcite crystals R
E - | Nannos c Fish debris R
Fle|w 8z
s
R P o +
Catcher _‘g‘ I
=] 5
I3
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Site 366 Hole A Core 1 Cored Interval: 0.0-6.0m Site 366  Hole A Core 2 Cored Interval: 6.0-15.5 m

99¢ ALIS

dSTY ANOAT v udIs

FOSSIL =% FOSSIL =%
ZOMES | CHARACTER = @ = ; IOHES CH.RR.H.C_EL = @ =3 g
21918l 2|2 5 & | citeouosy § i LITHOLOGIC DESCRIPTION g ezl 12| s Sl & | cimvovosy g 3 CEELOETe ENERTE TGN
HE B E RS = éa%gbﬂf S8
=EERIEE: £15 FHEHEEE 8|5
0 FORAM-BEARING NA 0
= NNO MARL, dark yellowish FORAM-BEARING NANNO MARL, moderat Tlowish
brown (10YR 4/2) to dusky yellow brown brown (10YR 5/4) to uaTe'yeHu::s: frwn ¥
Sri111ng.disterbancer ott1ed. Thin, dis- (10 $/2) 12 orayiah oreme (OR 7/4),
turbed 9 h e 1 [i 100 : 'I? Nlc|s very soft, intense drilling disturbance,
0.5 u zones show more clay (1- o 110) Rlcle some mottling but drill disturbance too
or increased foram content (1-60 to 100; Flale severe to be certain if it is real
1 70 1-110 to 1205 2-80 to 105). Drilling dis- 1 ’
turbance is too severe to be certain
1.0 55 at 4-50 (dominant lithology)
103 about these zones. EF‘iay A Fe/Mn nodules R
orams C Nannos A
+ ss.;r. 1-70 fdmﬁna;t H:M?ml Rads R Silicoflagellates R
£ orams
F= gannns A Rads R Opal phytoliths R Fish remains R
= Tatoms R Opal phyteliths R
FE ! Fish debris R Both fresh water and marine diatoms occur,
2 ST :gﬂ! 42 55 at 1-103 (minor 1ithology) Flale] 2 Ceratoliths appear in smear slide.
Poossssey CTay A Fe/Mn R s 9 =
M%E 10 YR 2/2 Forass R At Py Carbonate Bomb: 3-66 to 67 om = 56%
=13 Diatoms R Rads R CARBON-CARBONATE
= Opal phytolith R Fish debris R - 00, 1-]
w — =3
= 3 A i
@ > p SS at 4-60 (dominant Tithology)
8| % = [ thay A FefMn R +=
w 2 Forams R Mannos A E 1‘3‘\'“ 5/4
[ i = Diatoms R Rads R Fla
| 3 St | Opal phytolith R Fish debris R ol 3 : 10MR:5/2
8 = T Al smear slides showed both marine and _“E
- _5 - fresh water diatoms (Melasira granulata) )  ;
£ and opal phyteliths. S = 9
33 CARBON-CARBONATE =
5838 +4=F g 0. 2- =
2§ Sl e s
55E ] = GRAIN SIZE =
L i 7-66 [29.0-29.5-41.5) Sandy clay —F 50
— =
/] rg 4 ERE L Flals|d
8 = =} - 1 N|A|G
585 8
2k = s
588 == g
o
L I ] E
Flr|G Core -
®] c| g| Catcher LUl E
o
o
= N|C|G
@ RIFlal5 ==
= FlA|G =
§ —PEoSEEsN S
g' 3 ==
E d E
. e
= Elr e
% g Al g T
£ B S
8 & =AE
s 5 ey
L Va1
Fla]leg| Core
R{rlm Catcher E-f
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Site 366  Hole A Core 3 Cored Interval: 15.5-25.0 m Site 366 Hole A Core 4 Cored Interval: 25.0-34.5 m
FOSSIL d FOSSIL w
ZOKES | CHARACTER | = % g § l ZONES | CHARACTER | = G g ;‘
g gﬁ - d’—_' £ & | uitoosy ’g 9 LITHOLOGIC DESCRIPTION 4 gl 1= .. £ & | LiThoLoey § 4 LITHOLOGIC DESCRIPTION
HHEE R g2 §n|§§§stg HE
EHEEE g5 E e -4 B z
0 FORAM-BEARING MANMO MARL, varicolored 0 NANNO MARL, white (5Y B/1), soft, intense
_ because of disturbance, from moderate drilling disturbance, thin (~10 cm) clayey
= voI1D yellowish brown (10YR 5/4), yellowish bands occur at 1-40 to 55 cm; 1-145 to 150
2l brown (10YR 6/4), grayish orange (10R om; 2-0 to 30 om; 3-15 to 45 r.m. 4-110 to
o p 0.5 7/3) to dark yellowish brown (10YR 5/8), elale 150 cm; 5-0 to 50 cm; these clays are
R soft, intense drilling disturbance, 1 greenish gray (56Y SII] and shou mottling.
Flale|l :E disrupted mott1ing(?) Black mottling occurs in 4-0 to 30 cm.
1. % SS at 3-50 (dominant 1ithology) §S at CC (dowinant 1ithology)
Ciu A Fe/Mn nodules R A Fe/Mn R
Forams [4 Nannos A Forams R Nannos A
Diatoms Rads ] Diatoms R Rads R
Fish debris R Fish debris R
SS at 3-80 (minor lithology) ilale LES Carbonate Bomb: 3-24 to 25 cm = 49%
Njcjpe = Clay A Forams A £ 5Y 8/1
FlAjGl 2 = Nannos A Diatoms R K|alef2 R CARBON- CARBOMATE
Rads R Fish debris L} P =
- S5 at 6-101 (minor Tithology) % < GRAIN S
thy A Forams A S| 320 l§ ﬁ 23.3-67.7) Silty clay
3] Hannas A Diatoms c a R
-| 10YR 5/4 Fish debris R Rads R £ >
-| :g!‘ﬂ 61;4- = vy
R 7 t - ] =
= o /! Carbonate Bomb: 3-63 to 64 cm = 683 g PR |
FlAlG 3 ] 50 JOYR 5/8 CARBON-CARBONATE K] 3 -
Bl=|=— 3-8 (7.6-0.1-62) b
w - 80 w :"3. FlAlG
=) oo
e : 3 g2 i
= 3 [ =
2| 3 B =
= = o
2w Als =K = Flals e
= E 5 -5 ==
E 4 = 41 3
njele Flals = SSE :
FlA}G ® ——
5 # In|ale|s
b k -J = g =
- = =
E 8%
3 2 |F[a]e
& o -
. 57
3 8 0 53 6
(=] — B
g 23 E
s o
= S
wlcle N & o M
FlA]6]| tore F M Ef-ﬂre Emmgg
— | Catcher atcher P
Rl - —lR|- | e
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Site 366 Hole A Core § Cored Interval: 34,5-44.0m Site 366 Hole A Core § Cored Interval: 44.0-53.5 m
FOSSIL s FOSSIL w
ZONES | CHARACTER | = B g § LONES | CHARACTER | = @ =1 S
g gllzlsl. £ & | vivvocosy | E 2 LITHOLOGIC DESCRIPTION = 2l.l1z1g].. & g | LiTHoLogy g 4 LITHOLDGIC DESCRIPTION
e FIE M B RS sl2 HE I E M B R slg
EHEEIEE E|5 HEHEE g5
0 STTTTITY 0
NANNO MARL, varicolored because of drilling NANNO MARL i
very 1ight gray (N8) with
3= disturbance, from white (N7) to greenish -] greenish gray (56 6/1) mottles, soft,
- ?ray (56 6/1) to dark yellowish green = NoID intense drilling disturbance, Bottom-
56Y 6/1), soft, intense drilling dis- -1 most 5 om is white (N9)
turbance, black mottling occurs at 3-0 to 0.5— == !
Flale 70 cm; 4-20 to 90 cm; 5-0 to 35 cm; 5-40 1 i S5 at CC
1 to 90 cm. FlA]& N 3y A Forams R
1.0 = S5 at ¢ (dominant 11thology) l'c_:.E Nannos A Fish debris R
Eaf::ﬂ ) : ﬁrﬁw , : = Carbonate Bomb: 3-70 to 71 om = 92%
! ris = (taken in a disturbed zone)
Carbonate Bomb: 3-76 to 77 cm = 66% =
= CARBON-C ATE
EAREOIFCF.RWN&TE} : A BYI {\Rfﬂﬂ )
Flalel 3-80 (8.8-0.1-73) il - 4 GRAIN SIZE
njale ] | 376 (33.0-24.8-42.1) Sandy clay
N W7
to N8
56 /1 3
to : =
56Y 6/1 s
s FI|A|G
.E 3 + w [FlAle]3
of 2 §
= it s
bal =)
g| % | 2
=| 8 =3
n H b= a2
P = 2| @
(-1
FIA]G I
4 e Flafel 4
NlA]G 'g FIA]G
Flals]s 2 5
o
-
3
2 5
g
§ =
] -4
z -
. -
2 . Z |F(r]s
3 FlA 6 H [
é o
= =
o
L N 1= Nlals
FlA|&| core o Flala | Core
R =] = Cetcher B2 ot r | =]~ | Catcher cc
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Site 366

kole A

Core

7

Cored Interval

1 53.5-63.0m

Site 366 Hole A Care

B

Cored Interval

: 63.0-72.5m

FOSSIL
CHARACTER

AGE

FOSSIL

ABUND.

PRES.

SECTION
METERS

LITHOLOGY

DEFORMATION

LITHO.SAMPLE

LITHOLOGIC DESCRIPTION

TONES

FOSSIL
CHARACTER |

AGE

e

SECTION
METERS

FOSSIL
ABUND
PRES.

LITHOLOGY

DEFORMATION

LITHO.SAMPLE

LITHOLOGIC DESCRIPTION

PLIOCENE

Globorotalia margaritae evoluta

Sphenolithus necabies

Discoaster asymmetricus

-

=

==

=

Do

om

=3

({edd

$

{
&

to
HI

Core
Catcher

Cc

NANNO MARL, very light gray (NB) to
white (N3) with mottles of greenish
gray (56Y 6/1), soft, intensely dis-
turbed. Black streaks common throughout
core.

S5 at CC

ay A Fe/Mn
Forams ¢ MNannos
Diatoms R Rads
Fish debris R

Carbonate Bomb: 3-44 to 45 cm = 46%
CARBON-CARBONATE

GRAIN SIZE
3-50 (3.6-20,9-75.5) Clay

==m
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PLIOCENE

Sphenolithus necabies

Globorotalia margitae evoluta
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FREE EE

I.
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FF
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NlA
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0

T
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I.
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l.:nl:.lnlllil.
I.

Flale| Core
rl- Catcher

FEEF

t-l

FEE H=
[ 43|

k
HE

E_

uli l.l-l.

F

5
LIJ..

bt

|.|.|. L

I3
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|.

GG

5

FEFEF
Ll-l-I-I-F I-I.I-}’l-

b
e
I-L

I.

ARG

I_

EE LI.LI—LI— Li—L

I.

}_

i..

NE
N3

NANNO DOZE, very Tight gray (N8) to white
(N9) with light olive gray (5Y 6/1) mottling
and black streaks. Mottling becomes yellowish
gray (5Y B/1) toward bottom of core, soft,
intense drilling disturbance, clayey band
occurs at 4-130 to 145 and 6-0 to 12 om.

S5 at CC
thay

ay A Forams R
Hannos A Diatoms R
Rads R Fish debris R
SCYPHOSPHAERA appear in core catcher sample,
Carbonate Bomb: 3-104 to 105 cm = 921
CARBON-CARBONATE
3-T06 (10.4-0.0-86
GRAIN SIZE
JT07 [22.0-24.9-53.1) Sandy clay
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Site 366 Hole A Core @ Cored Interval: 72.5-82.0 m Site 366  Hale A Core 10 Cored Interval: 82.0-91.5m

FOSSIL FOSSIL
ZONES | CHARACTER ZONES | CHARACTER |

wilen

LITHOLOGY LITHOLOGIC DESCRIPTION LITHOLOGY LITHOLOGLIC DESCRIPTION

SECTION
METERS
SECTION
METERS

AGE
RAM;
)
5

DEFORMATION
LITHO.SAMPLE
DEFORMAT LON
LITHO.SAMPLE

AGE
RAMS
NOS
RADS.
FOSSIL

£
g

[1]
HAN
RAD:
FOSSIL
ABUND
PRES
PRES.

99¢ ALIS

(=1
=

NANNO 0OZE, white (N9) to yellowish gray
(5Y 8/1) mottled together, soft, intense
drilling disturbance. Clayey bands occur
at 3-0 to 10 cm; 3-50 to 55 om; 3-100 to
120 em.

S5 at CC
TTay A Forams R
Hannos A Fish debris R

NANND DOZE, white [N9) and 1ight olfve
gray (5Y 6/1) mottled, soft, intense
drilling disturbance.

e 55 at CC

and Tlay A Fe/Mn

5Y 6/1 Forams R Nannos
Diatoms R Fish debris
Carbonate Bomb: 1-54

CARBON-CARBONATE

cc - +3-0.7-85)

GRAIN SIZE

T-57 {19.7-27.9-52.5) Silty clay
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1.0
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k
FEEEE
HERRE

Llllilllllllllltl
FEF

|1 =zoo
G

PLIOCENE-MIOCENE

Globorotalia margaritae margaritae

Pl g

Carbonate Bomb: 3-77 to 78 om = 86% to 55 cm = 84%

':g CARBON-CARBONATE
5Y B/1

R
13
o

{ Ceratolithus rugosus
=
=
=

i
A

Core
Catcher

p
-h_
b

[.
r{b
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|,.
|_|

GRAIN SIZE
3-79 [11.9-27.4-60.7) Silty clay
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kb
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Site 366  Hole A Core 11 Cored Interval: 51.5-101.0 m Site 366 Hole A Core 12 Cored Interval: 101.0-110.5m

FOSSIL [ FOSSIL e}
ZONES | cHARACTER | = | | 3 5 CHARACTER | = " 3 g
= — —1 2| % =
o] gll2ls =1 & | LroLosy § v LITHOLOGIC DESCRLPTION 2l a E| 5 | imotosy | E| 2 LITHOLOGIC DESCRIPTION
1 i R I e I &2 HEPIEIRT zle
HE ETHEL HE AHE HE
w =1 : -
0 NANNO QOZE, yellowish gray (5Y 8/1) with 0 HANND DOZE, white (M9) with mottles of
- white (N9) mottles. Soupy, intense drilling = yellowish gray (SY 8/1), soupy in upper
7 ibin disturbance, Section 4 has black streaks 3 voIo section, soft in lower 4 sections, intense
. throughout. Color gradually changes to very drilling disturbance. Black streaks through-
0.5 pal:]bro? gnﬂ‘z ui} with white (M9} 0.5~4, ~~, 4 | out Sections 2, 3 and 6.
o mottles by Section 4. 0, -,
1 — 1 e S5 at 6-100 (dominant 1ithology)
i B G 55 at CC Flale 1 ooy Pl Clay Forams R
dalha 1.0 -l-_l_-l-_l_« Y A Fe/Mn R = % —__J__I_A___L‘J] Nannos A Rads R
T Forams R Nannos A 2 T i Fish debris R
S E T = [ Nt
_L_LJ_A.‘ Carbonate Bomb: 3-54 to 55 cm = 83% g5 ._t‘L.L.‘L-J.L S5 at 6-122 (dominant 1itholoay)
a o T o slg = il g TTay A Nannes A
il Dgpe CARBON-CARBONATE |8 A S Fe/Mn .3 Rads R
e g et I (9.7-0.1- i 0 P Forams R Fish debri R
:.I__t.l-.- E = . " ﬁ.I.-J_ J,_‘"‘ H ebris
E o : il = g i e
flale A Rt GRAIN SIZE . o |2 P R, 55 at CC
2 :"_l_"':li.-"" 3-57 (5.9-27.B-66.3) Silty clay g g 2 i 3y A Forss M
.|_'L.i_'l':| 2 4, Rannos A Fish debris R
2 o f gl Saa il
'-"'i_"'t' = _.J_IJ_i Carbonate Bomb: 3-110 to 111 om = 728
m Er e, sY &/l L= votg — CARBON-CARBONATE
g4 Ty 3-T07 (8.2-0.1-67)
a B gt Hipgell 8 T A T
e e Ed Byl 2 o | N3 SPAIN SiEE
tlals 4+ Flale "4_"'4.."‘_-4 F-TTT (2.5-21.5-66.0) Silty clay
W [u]afef 3] Fos A R A I s T
s ¥ B oy By & - e
o E — _LJ__I_.L.. £ S R
g| © G i R Bod g Jo
= "'_l_"' "‘_J @ [ Fom ™ Bt Sy
=1 3 -0 % o el B ey
ul 5 w [ g Susptl —s = (3 S B
2] £ s S S iy a Fota -]
2| ¢ Fstaals g 2 T Bl
x 5 i By @ e et et B
E [r|n]e iy & [efafel, F ]
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el gt ey Al s
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- _L’..L'L.I__‘ b S P £
= gl gl o Fymey ]
= '_L'I'J_'Lj :|| .I_'.'.l.'.".l.
i P el :—-'-i—l-id-
8 Flale 3 o Rt B Flals [ S B f Rl
: 5| Far] 5| e
E. _L.i.l_::.. 2 E e et
. £ Sty g5 e
g T b= § “i_l-_l_-l-i
T 4 v S|z TR
o pm e = b b el B
= j i Tt St = b5 i Wi Tt |
3 Deparlonits = e T T
B e i I e Shope Bl
£ FlA]G 6 4‘__]_'"_1_""_ = 6 I A Wl Bl
w I T = A b Tl B
a8 [ o2 g Bt = F G H 100
g —+ .L'I" -Lr“_- B = T
2 L £ i o e St 122
] g Do B ] 4
@ viale k ‘_t.._ia_' e HlAlm =
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SITE 366: SIERRA LEONE RISE

Explanatory notes in Chapter 1
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Site 366 Hole A Core 15 Cored Interval: 129,5-138.0m Site 366 Hole A Core 16 Cored Interval: 139.0-148.5 m
FOSSIL =% FOSSIL w
LOKES | CHARACTER | = Z|E Z0MES | CHARACTER | = gl
L, gl & Elx Sl & =4 k-]
] wlw =1z 5 LiTHOLOGY | S| 4 LITHOLOGIC DESCRIPTION = |28 21la Ll LITHOLOGY | S| 2 LITHOLOGLC DESCRIPTION
g Zlol =] 2 ! | o - E Zlul 5|2l S |lo
= sla|& = Z|= 2|5 I°R
[ g e
0 J-J_-I_J_-‘ NANNO OOZE becoming interbedded with 0 DRILLING BRECCIA OF PELAGIC CLAY/MARL
m ¥ S St HANND MARL = AND NANND OOZE IN SECTION 1 AND 2. Pale
S Fmerl e
T - 4 vom grayish orange (10YR 8/4) to yellowish
i Bl Bl NANNO DOZE, moderate yellowish brown = fleln = brown (10YR 5/3). Soft to stiff, drilling
= Flclw 0.5, - L] (10YR 5/6) to grayish orange (10YR 7/4) = breccia.
= nlAH] Y oo to very pale yellow (10VR 8/3), soft i 1717
o I s g i B to stiff, intense drilling disturbance. 5 At 3-102 cm:
= 1.0 —_-L_l_-L_LJ ] 10VR 8/4 NANNO MARL, greenfsh gray (SGY 6/1) to
o ] ‘J‘_J..“"_I_" NAWNO MARL, dark yellowish brown (10YR 4/2) £ to 1ight greenish irq (SGY 8/1) with mottles
5 5 e Bl Bt to brownish yellow (10VR 6/6), stiff, fntense 2 10¥R 5/3 of 1ight brown {10YR 7/4), stiff, intense
b Tl R drilling disturbance but more cohesive than 3 drilling disturbance,
2 ph gt Bl
- L the nanno ooze. s
= J4 A a Section 5:
= __'I'.I_"I'J_' The nanno cozes and nanno marls tend to be - Cyclic alternations of the above NANNO
= fi ol el B 10YR 5/6 in cycles of 30 to 50 cm thick,that Took 1ike 5 MARL and a NANNO DOZE, white (10YR 8/1),
= F|F|P -—J_L_I_—L- to dissolution cycles. They consist of: B elclm stiff, slight drilling disturbance. The
2 2 —.._L.I__LJ_' T0YR 7/4 g 2 nanno marls are generally grayish orange
= b B 2oyl by 0 to 20-40 cm Nanno coze ] Rl=]- (10¥R 7/4).
= B gl ol Sl B 10VR 8/3 =g
:'_J._J__I_-L_ =10 cm Nanno marl 2 Each cycle is about 20 cm thick but they
Y e Biped Ogra ‘o gradually shorten to about 10 om thick the
- T+ L S5 at 2-80 (minor lithology, marl) ] Tast third of Section 5.
3 Thay Nannos R s =
= , Rads R Fish debris L = — S5 at 3-140 (minor 1ithology)
- S Vs e B
_-J'.I_J'J_' ( -~ . " TR Tay A Forams R
s B Bl S5 at 6-110 (minor Tithol marl) g | Nannos A Rads R
Flei™] 3| Fa=c] Tlay A et E A AL 3 ' Fish debris R
w T Forams R Nannos A = |R|=]= g
i o Bl By Rads R Fish debris C Yl 2 55 at 5-127 (minor lithology)
& B St &l=8
2 Bl i i 7 glas S6Y 6/1 ay D Fe/kn R
= et Bty 55 at CC (dominant 1ithology) = B to Forams R MNannos A
w b It R Ty A FefMn R =13 56Y 8/1 Rads R Fish R
g Tt Forams L Hannos A w = 140
= I T T Rads R Fish debris R g|s 55 at CC (dominant Tithology)
. il = ay A Fe/¥n R
Flem 4404 Carbonate Bomb: 3-103 to 104 cn = 60% 3 Amorph S0, R Forams c
T 2 Flelw Hannos A Diatoms R
4 1 “_t "‘.t' q:nnm-tnnsuum” £ o A Rads R Fish R
— . o @=e 1= T
8 B Bl iy 2 Carbonate Bomb: 3-140 to 141 cm = 603
S GRAIN SIZE ]
oA 3-T04 (9.8-33.6-50.6) Silty clay = T0YR 8/1 CARBON-CAREONATE
+ o and 3137 (9.3-0.1-77
m B g 8 4 H O 10VR 774
ot 2 m LR GRAIN SIZE
:_i.]..j:_l_' = 3 E E 7; ::_I_._._.I__L_ 1 B 1Z2-34.2-57.8) Silty clay
- ! . o - - e L
Bl B T H  1ovr 4/2 to 2 T
- 5 _gllm 10¥R 6/6 sz i =)
= i g e H 10V 5/6 to 2 & ==
s B iy }m H; to T 4 [ S St W A4
-] 3 d 12 gl e Wi
20 7 = B 2 g B 12 121
s et H jore 42 to 3% : (o et
g TEE=AE 2 E|H R-t)p i W LS
- R H 10YR 6/6 =le & booe )
S8 s I 10YR 5/6 to =7 FAA[S] core NEEE ) |
£ e el 101R 7/4 to E R|R M| catcher Eody o] !
= . i Bt B L, 10YR 8/3 P s
=R FlC|M ] i 10YR 4/2 to Explanatory notes in Chapter 1
€35 [n|a|n|é = [, 10VR 6/6
575 = 10¥R 5/6 to
s g 10YR 7/4 to
5o Mo 10YR B/3
wlcle 10YR 4/2 to
10YR 6/6
Flal&| core o 576 t
R | —=| -] catcher T0YR 7/4 to
cc
10YR B/3
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366 : "
Site Hole A Core 17 Cored Interval: 148.5-158.0m Site 365 Hole A Core 18 Cored Interval: 158.0-167.5 m
FOSSIL p
ZONES | CHARACTER | = gl l 20nEs | cummacs =3
a el [T 12| & LITHOLOGY § § ] 1| 2 £|%
S CEAEER gl e L £|2 LITHOLOGIC DESCRIPTION glagl 12ls S| & | Lrmwowosy | $ |2 LITHOLOGIC DESCRIPTION
el v | S =3 = S| = Wluw|lE|on]w L 2o
k=3 ] ") 2lE alal|S w| = S| =
e i B 8|3 HEMELE Bl
5
0
DRILLING BRECCIA DF NANND MARL Al 0
bt L AKD - CYCLES OF NANNO MARL AND NANNO CHALK
glels Last 50 cm of SECTION 6 - voIp HANND CHALK, 1ight greenish gray (56Y 8/1)
zlElw 0.5 Flalm = to yellowish gray (SY 8/1), stiff, slight
) == FORMA BEARING MO GOZE, blutsh white rlcls], | BT Art1)ingidisturbimce.
8 e 58 stiff, slight drill - T ML
e mu{ I':mmi&edlugm p:;e ;mmgtstnr = 2 | B 10YR 5/4 NANNO » yellowish brown (10YR 5/4),
(10YR6/3) to greentsh gray (SGY 6/1) NANNO R e e s6Y 8/1 to SUATRL SVIGRE 4riTng dswrbance.
MARL, » . 3 n
108 7/4 L, stiff, slight drilling disturbance - | 5Y 8/1 Cycles seem to have no regular wave
55 at CC ~ Cand \ =l length. Everything from 50 to 25 cm thick.
E Ty A i ¢ = TS 10VR 5/4 The mar] is always the thinner of the two
— Nannos A Rads R i e ! ul components. of each cycle.
d 1
il = Fish debris R . ll . :7_.. ;gfa?;l to 55 at CC (chalk)
2 A Carbonate Bomb: 3-90 to 91 cm = 72% FIA(M] 2 et | B by A ke 5
+= He== ! 10%R 574 facass R Hunnos A
CARBON-CARBONATE § oo |_( Rads R Fish debris R
+= s i 1] | g&'ﬂﬂl to Carbonate Bomb: 3-83 to B4 cm = 81%
] S1ZE o ! -CARBONA
H 95 [9.2-41.3-49.5) Silty clay - I Mok cm“(rm—r“m C{\n_ . 1[3;
=== 54 4-17 {9.3-0.1-77
: Fria 1 4-27 (8.2-0.1-68
Wl 2 |Flc]e " H s 5GY 8/1 to 4-37 (9.0-0.1-75
| 5 [R|F|M|3 Elalm ]! sY.81 4-47 Eg.s-o.l-n
gl B |n]aln H el 3| === [ 4-57 {9.6-0.1-79
g| § w T 10YR 574 4-77 (8.6~0.1-71
H g e H 4-87 (9.1-0.1-75
5| 2 g ==, s6v 8/1 4-97 (10.0-0.1-82)
I = e to 4-107 (10.2-0.1-84
= 2 i =i sY 8/1 4-117 (10.0-0.1-83
: = 5 = 4-127 (10.3-0.1-85
s [ F[a|n 2l o 4-137 (10.2-0.1-B3
- = | H 4-148 (9.7-0.1-80)
=& 4 bx 3 EEEEEN 10vR 5/4
= 2 Flafulg o
3 . = o~ = GRAIN SIZE
F 5 e 56Y 8/1 to 378 (15.6-46.2-38.2) Clayey silt
2 = = el 5 8/1
T = £ 3 oockeatond |
- s b e 10YR 5/4
g ela 3 £ 8 pagesna
- = 3 i |
T ] 2w T H
g Rr[m SlEs F[AfM o= ! 10YR 574
z 5 ] mESIR[CE[E]5 s L,
g = o 823 e I 56Y 8/1 to
7 gIE el 5Y /1
o P TaT 3 |
E = === HEEE 10¥R 5/4
- = ] oL F L L l
= 5 > BluZ r—— 567 8/1 to
= 3 225 [ — [} sY 81
2 s %*5
- o8 = '
E & =|c.& 1
L 2 FIAIM] 6 3 'EE elalule =R OYR 5/4
E‘ ? 1 e |:.I._‘ i 56Y B/1 ta
s 2 i o —— 1 5Y 811
“ S [rclpH 1 N [r-c| ¥ === [
ol A P | i 10YR 574
mlclsf 2 ! FIM core B2 0| [ seran
Catcher 1 n to
L RIcC[¥] catcher = e Plee| v en
Explanatory notes in Chapter 1
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Cored Interval: 186,5-196.0 m

Core 21

Hole A

21.8 366

SITE 366: SIERRA LEONE RISE
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5ite 366  Hole A Core 22 Cored Interval: 196.0-205.5 m Site 366 Hole A Core 23 Cored Interval: 205.5-215.0 m

FOSSIL FOSSIL
CHARACTER I ONES | CHARACTER

[
=1
=
m
w

LITHOLOGY LITHOLOGY LITHOLOGIC DESCRIPTION

SECTION
SECTION

LITHOLOGIC DESCRIPTION é

FOSSIL
ABUND
METERS
DEFORMAT ION
LITHO.SAMPLE
RADS
FOSSIL
ABUND
PRES
METERS

AGE
FORANS
HANKOS
RADS

PRES.

99¢ 4.LIS

= =| DEFORMATION
LITHO.SAMPLE

RAD-FORAM-BEARING MANMO CHALK, 1ight
greenish gray (56Y 8/1), stiff, soupy
voio to moderate drilling disturbance,
several dark green (56 6/1) bands and FIA|N 0
Taminae occur, mottles and faint burrows !
common . 1

56 41 CYCLES OF INTERBEDDED PELAGIC CLAY AND
RAD-FORAM-BEARING MANND CHALK

[

-N5
o
=}

-Globigerinita dissimilis N6

56Y 8/1 PELAGIC CLAY, dark greenish gray (56 4/1),
burrowed (excellent chondrites), stiff,
slight drilling disturbance.

0.5

56 411

Jpiaglingg

g v 55 at CC 1.

s arar ay A Forams
T—— Nannos A Diatoms
ma Rads c

55 at 1-12 (pelagic clay
tTay A F

5GY 8/1

56 4/1

55 at 2-59 (minor lithology)
L) 4] Nannos

=0

)

e/Mn R
Kannos R Diatoms R
Rads 3

1L

SGY 8/1

ay
Diatoms [ Rads
Sponge spicules R Fish debris

MIOCENE

== o

henolithus belemnos

s

59

5GY 8/1

56 4/1 RAD-FORAM-BEARING NANMD CHALK, 1ight

greenish gray (56Y 8/1), stiff, slight
drilling disturbance. Burrows abundant
and filled with Tighter material.

=-n
=
zx
~
[ _'l't

L;
e .|

:
[

IT 1T ' I1 I I I

EARLY

Globigerinita stainforthi
Discoaster drugg! or &
Stichocorys delmontens

Al

=

o

LIl

56Y 81

T
Core n

I These cycles appear to be dissolution
Catcher L eies.

hld) Carbonate Bomb: 1-26 to 27 cm = 7%
56Y B/1 1-45 to 46 em = 71%

3-72 to 73 cm = BOX
56 41 3-98 to 99 om = 22%

CARBON-CARBONATE
17 (2.1-0.2-18)

==
==

II 11

EARLY MIOCENE

56Y 8/1 1-12

] 5640 1-92

56Y 8/1 iz

2-2
u 56 4/1 2-12

56Y 8/1 2-32

Discoaster druggi or Sphenolithus belemnos

Stichocorys delmontensis

HEE-RLTA 2-102

.“
2=
= o

Globigerinita dissimilis N5

6  E—— 56Y 8/1 2-132
3-100

I

i GRAIN SILE
" — . 3-T02 (7.2-39.1-50.7) Silty clay

Core
Catcher I

ASTY ANOAT VIATIS

Explanatory notes in Chapter 1
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Site 366 Hole A Core 24 Cored Interval: 215.0-224.5m Site 366 Hole A Core 26  Cored Interval: 234.0-243.5m

FOSSIL [ FOSSIL w
ZONES | CHARACTER | = Zla ZONES | CHARACTER | = Zl=
T—T115| & =g i i =3 -4 ElZ
w v s = oW LITHOLOGY bt LITHOLOGIC DESCRIPTION 2 g 2la =4 = LITHOLOGY | £ | 2 LITHOLOGIC DESCRIPTION
2 gld 5|2 2 B 2 = g 2l & P 2le
CEHHEEE HE 2|3|8|%| * I
EHERHE 85 EREEEIE 2|5
“ 0 CYCLES OF INTERBEDDED PELAGIC CLAY AND 0 CLAYEY NANNO CHALK, light greenish gray
E - RAD-FORAM-BEARING NANND CHALK (56Y 8/1), stiff, slight to severe drilling
s 3 disturbance, burrowed. Thin {10 cm) inter-
] D VoI PELAGIC CLAY, dark greenish gray (56 4/1), beds of s1ightly darker green occur at 2-70
e 0.5— burrowed (chondrites), stiff, severe drilling FIA]G to B0 cm; 3-47 to 54 cm; 3-85 to 100 cm;
2 |rlcls 1 . disturbance. R|C|M 1 scattered throughout Section 4 and at 5-20
= -l to 30 cm.
w = Fl&]n e T RAD-FORAM-BEARING NANNO CHALK, Tight
=g 1.0 greenish gray (56Y 8/1), stiff, severe These s1ightly darker green layers appear
wle 2 “ -] SGY 871 drilling disturbance, burrowed. to have less carbonate and may be part of
> 5 5 the previous dissolution cycle sequence.
= b .631 Cycles appear to be dissolution cycles. =
2% s 3 e ) SS at 4-65 (dominant 11thology)
ol P gg 3 55 at CC (dominant 1itholegy) ] TTay A FefMn
Hleis L tTay A Forams ¢ el Forams R Nannos
2|Es T 56 4/1 Nannas A Diatoms R N|A|G Hm=a=a] | Rads R
HlEg(rlc|M 2] A i~ Rads c Flafsf 2 ] |
toglFlc|H 7] e 55 at CC
8 Carbonate Bomb: 2-95 to 96 cm = 80X e e Ealzg I E ;orﬂ-s :
o og = ] | 3 needles annos
e - {
SE0 56¥ 8/1 SR ENATE ] | Rads c
L] Carbonate Bomb: 3-113 to 114
el Bz Core GRAIN SIZE o i s v | u o cm = 80%
FIA]|G Catcher cC Z-96 (20.4-37.8-41.9) Sandy clay v 1 CARBON-CARBONATE
Rlcin g OF s e e 3174 (10.2-0.1-85
i ' 8 Flale|3 Il L
Site 366  Hole A Core 25 Cored Interval: 224,5-234.0m ] = 5GY 8/1
” e
FOSSIL w = =t
ZONES | CHERACTER | = % ] g Sle e
= @ = =
glelgl |2l e S| & | umower [E]4 LITHOLOGIC DESCRIPTION EE ==
HEEEIEEEI RS g|e = e
HHEEIELE g5 = A
B
0 FORAM-DIATOM-BEARING CLAYEY NANNO CHALK, I Elals ; 55
= light greenish gray (SGY 8/1), stiff, - 4 L
- - = severe dr ng disturbance, some er S
o drilling disturba dark = 1
E :':ﬂ =TT green burrowed segments. Ethmodiscus rex ‘i' ]
gle § 05— common . s 1
wle= G e = |
= e L 1 += 56Y 8/1 S5 at CC £_5 N
e === Y A Forams c 2% 3
a2l FlC|N Nannos A Diatoms [ LreE
S1ET e wlalm Rads R Silicoflagellates R e
ZlEg e s R|C[6
S|T8 s CARBON-CARBONATE 232 Flale
2“5% NR-c| M e = T-T19 (10.1-0.7-84 2L 5
- A Vol E
2:2¢ A | 6| carcher Pt = e GRAIN SIZE 223
bl RlM A7 SE, T-T77 (26.5-31.4-42.1) Sandy clay 2 g3
53yl
Flafe| core ce
w | & | w | catener EEEESEY

99¢ 4.LIS

Explanatory notes in Chapter 1
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Site 366 Hole A Core 27 Cored Interval: 243.5-253.0m Site 366 Hole A Core 28  Cored Interval: 253.0-262.5m
FOSSIL w FOSSIL w
I_zonss CHARACTER | = ” B g‘ ZONES | CHARACTER | = " ] g
RlE B2 z g
g gllzls S| & | crmnowosr | £ 9 LITHOLOGIC DESCRIPTION 8 3§ Sl B & [ Lrmocosr 'g 4 LITHOLOGIC DESCRIPTION
b “
|2 als|gl= ¢ g2 HE HFlE E g|E
(rd F 2|22 wls L a. =3 =
0 o 0 s T e s
= i I
CYCLES OF INTERBEDDED PELAGIC CLAY AND o e | CLAYEY MANNO CHALK, Tight greenish gray
CLAYEY NANNO CHALK 4 ] ‘{1?:': xn. stiff, no to slight drilling
= 1 sturbance, burrowed.
PELAGIC CLAY, dark greenish gray (56 4/1), g1z |
burrowed with chondrites common, stiff, Ll 1 |-| Thin ['»Iollug:)' :ntgaﬁaﬁs ?f‘gglgticaghy
— 51ight to moderate drilling disturbance. == ocecur at - o cm; 1= om;
1 L1 56 471 = ol ] 1 il 2-140 to 150 cm; 4-101 to 110 cm; 6-15 to
rRlcle CLAYEY NANNO CHALK, Tight greenish gray = § Flc|m | 20 om; the pelagic clay is burrowed.
elalm (56Y 8/1), stiff, slight to moderate drilling S|a
disturbance, burrowed. = : F Ixsslthhl‘ :n{weﬂ:edi appear to be part of
7 ssolution cycles.
v 12
elalu 56Y 8/1 Cycles appear to be dissolution cycles. % B T,
55 at CC (Clayey nanno chalk) g TTay A Forams R
— Clay A Forams R - Nannos ) A Rads R
2 |, 640 Lc:n:nz A Rads R 4 4 E ?l, Sponge spciules R Fish debris R
sh debris R w M
Rlc|M 56Y 8/1 2 Carbonate Bomb: 3-76 to 77 cm = 76%
[} 56 41 FARODARRL Lo el 06 o oo R 2 CARBON-CARBONATE
CARBON-CARBONATE T B -
S6Y 8/1 = -1-0.1- E‘ :" 3-74 (10.3-0.1-85)
3-12 (9.7-0.1-80 g I
3-22 (9.4-0.1-77 =
j 56 4/1 3-32 8.3-0.1-53! “ |
- ggv‘w 3-42 (9,1-0.1-75) 1
3-52 (9.8-0.1-81
w R|R 3 [ s6v 8/1 3-62 {7.1-0.1-59 Fle|ets |
& A aE ] 5641 372 (81-0.1-67 wl _ [N|AIN ) 56Y 8/1
8 L 28 (9.0-0.1-7 gl &
H 3-90 (8.3-0.1-68 8] E |
22 5GY B/1 3-105 (10.5-0.1-86) g < |
b 3-115 éw.a-n.hm 3
£ 3-125 {10.3-0.1-85 5 1
— 3-135 im.s-m-aa s |
L, 5640 3-145 (10.6-0.1-88 o
5 5 : 4-2 (10.5-0.1-87) g |
= £ 4 |y 36V &/ 4-12'(10.5-0,1-87 e |Flc|ul4 |
- i [ 56401 4-22 (10,2-0.1-84 a i
EEHE 56Y 8/1 4-32 (9,6-0.1-79) -
=EH 554 4-42 (4.8-0.1-39 | —
2c - 4-52 (9.9-0.1 |
PR SGY 8/1 4-62 {3.3-0.1 I
352 8 £ e |
3 56 4/1 .6-0).
§23 & 4-92 (9.9-0, !
e 8 4-12 0y 1
33}’"5 P 56Y 8/1 413 B
550 5 4-14 Flele |5
w ]
8
£ It It & !
5 b 56 4/1 -1 N T I R - - ——— |
£ 2 T £ I
£ 8 . B ok
8 7 S6Y 8/1 gl‘.;g M
- | 1
3 HHE #1HHE -
g 5| FI*%]e s £ 6 "
: 2 56 4 2 5 X
a = (TR
e g 1 [, s6van [
= | B ossan t
N R-clp-u] plmb i | HlR|P
bt ote] | 5GY 8/1 Flclm cc
Al 6| Core cc Core
| c| u| catcher FERSEESA : r| r] P | catcher
Explanatory notes in Chapter 1
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Site 366 Hole A Core 23  Cored Interval: 262.5-272.0 m Site 366 Hole A Core 30  Cored Interval: 272.0-281.5 m

FOSSIL w
2083 | cuamner cw zlg | ZONES | CHARACTER | = gle
m £z s fala T 18l B | isweiese | 5 |5 LLTHOLOGLC DESCRIPTION
Hlolul | o] S & | Lithotosy || = LITHOLOGIC DESCRIPTION 4 2lal Bl & |u %
2 =4 F-3 I E*] = =< 2 wil A wr | [ 2
“BlElglz| 5| #| # glg ZI812|5]8|%] = £|E
HE E ELE HE si2|e|2|E g5
e vy e I
0 0 R INTERBEDDED CLAYEY NANNO CHALK AND
ey | PELAGIC CLAY
INTERBEDDED CLAYEY NANNO CHALK AND ==,
PELAGIC CLAY, light greerish gray ja =T CLAYEY NANNO CHALK, Tight greenish gray
(56Y 8/1), stiff, slight drilling dis- Flale 0.5 fimina] | (56Y 8/1), Stiff, s11ght drilling dis-
turbance, burrowed. Thin interbeds of Ri+|P s turbance, burrowed. Mn specks and 1iesegang
Flele]l I 56Y 81 pelagic clay occur at 1-95 to 110 cm; 1 == ) bands common. Black specks occasional.
1-135 to 142 cm; 3-72 to 82 cm; 3-121 to el
| | 56 411 135 om; 4-23 to 34 om; 4-106 to 116 cm; 5- e == PELAGIC CLAY, dark greenish gray (56 4/1),
s6v 81 0 to 10 cm. S | 56Y 8/1 SLIff, sTighi ari11ing disturbance,
- — by some sequences laminated.
| :; 56 4/1 PELAGIC CLAY, dark greenish gray (56 4/1), ] R =
burrowed, stiff, slight drilling dis- 55 at CC (dominant 1itholegy)
ey | curbance. Appear to be dissolution cycles. | thy A Forams c
| 55 at CC (dominant 1ithology) FlA]®& 1 Nannos ; Rads R
L minan Fish debris
lele Tlay Forams R LY A A 1
2 e | Nannos A Rads R ] These alternations appear to be dissolution
Tes.
o s e o The alternations appear to be dissolution I YERAE
e | saY 8/1 cycles. ! 5640 Carbonate Bomb: 3-54 ta 55 cm = 73%
i | Carbonate Bomb: 3-72 ta 73 cm = 79% 4 [ B CARBON-CARBONATE
L 2 = A0 T-
—==ea] | CARBON-CARBONATE s e | 56Y 8/1 3-5 EmJ-aJ-m‘
aln Sl T (9.5-0.1- = |Flc|r R
" P s 373 (9.8-0. wl = [N|a|n S |
rlL ] " +lp ——— — 1
RjC|G =] 5 R 3 1 o 56 4
2 Shatl g| £ e 56Y 8/1
w = ~
2l 5 567 8/1 3| 3 ] 56 4/1
]
g| = ] 56 41 5 || s én
3| % 56y 8/1 =
3 L s s 56 4/1
5 56 471 "
“ FIA]G
2 |a|c|r|y 56Y 8/1 Flale]4q 56Y 8/1
8
o
b oot > R B,
56Y 8/1 ki Ly
56 4/1
[ 56 41 H
5GY 8/1
fle|e Flale 0 s an
RIRP 8 R[F|P|5
5 s
2y
.. g §§ I 56Y 8/1
© . 56Y 8/1 £53 1
T = 22% i
2 g Gow 56 401
g 2 = 5T 1| B seran
=il £88 o [ osean
= L
= E Flc]e 2ss|F|als 6 | :Isawsn
8 & 6 sE® ' 56 4/
£ 82t
§ £ - Dwo :
o _‘-HL
2 5 56 41 J SGY B8/1
[ wlel =55 : 8/
N|C [P-p H Flals ore e
FlA|M| Core = |
ol 2| 2| catener BT 1 | e S6Y 81 R R|#| covcher BT 1 | ¢

Explanatory notes in Chapter 1
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Site 366 Hole A Core 31  Cored Interval: 281,5-291.0 m Site 366  Hole A Core 32 Cored Interval: 291,0-300.5 m
FOSSIL w FOSSIL ey
ZOHES | CHARACTER | = 5 g ZOMES | CHARACTER | = | g %’
= g | e — e
% lofer] | =] - £l & | rthowoer |2 [ = LITHOLOGIC DESCRIPTION Blalgl [2]a S| & | LrmoLosy § v LITHOLOGIC DESCRIPTION
B3 =1 P I = P e z|lg HAE I E IR =
HE R EL L 2l E HE I EHE 2lE
HEE R ELES wls HEEHEEE #]=
0 INTERI g
BEDDED CLAYEY NANNO CHALK AND - e Only small sample
- PELAGIC CLAY o LR B R ==————— 56y 8/1
4 CLAYEY NANNO CHALK, Tight ish P B M M R == %g{z;!ﬁnna i A AL L
| ght greenis il ] ey SEiff.
0.5  VOID gray (S6Y B/1), stiff, siight drilling gla .ﬁé‘ L !
1 4 disturbance, burrowed, Mn spots with § g3 $5 at CC
= Tiesegang halos scattered throughout. & 5 =l3 ay A Fe/Mn
1.0 =l Py Forams R Nannos
1= T3 PELAGIC CLAY, dark greenish gray (56 6/1), Seas Diatoms R Rads
bl stiff, slight drilling disturbance, £5 5 Fish debris R
' 56 6/1 burrowed , sometimes laminated. T 88
! | 56Y B/1 g98
| |, 366/ These appear to be dissolution cycles. a|&8
| E g 3
55 at CC (dominant 1ithology) sl
Flaln B Hay
ric|n|2 ! li:nos ‘: ::;:‘5 : Explanatory notes n Chapter |
I 56Y 8/1
! Carbonate Bomb: 3-B4 to 85 cm = B1%
: [ 56 6/1 CARBON-CARBONATE )
] 5GY 8/1 3-81 [10.8-0,]—89',!
1
El | =l
t FIA|M 56 6/1
g |rfclals ! =
i = N|A|M |
= “w
L 4 1 1
5G 6/1
gl = | — d
b
= 2 |
% |
= FIA|M I
O 5660
ilel &4 I 5GY 8/1
o ! 5661
] I —
b
“ ]
: 2 i
5 5 [
b= o
& S|Flc]er 1
T ;
- S
£ S|R|C|M 1 56Y 8/1
T & 5 |
2 3 |
gk .
N lR-clp !
' tlcc
F|A]lgu| Core !
alclm Catcher '
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Site 366 Hole A Core 33 Cored Interval: 300.5-310.0 m Site 366 Hole & Core 34 Cored Interval: 370.0-319.5 m

FOSSIL " FOSSIL N
ZOHES | CHARACTER | = o g § ZONES | CHARACTER | = a2 =
gela |2 =1 & | cimouosy E u LITHOLOGIC DESCRIPTION 4 (218 =2l a 5 = | LiTeouocy g “ LITHOLOGIC DESCRIPTION
E Bulzl2la]lz]| & = ) “lEEelz|2]|a] 2] & =
HEEEIEIEIE Z|E g2 R 2SI
= Ll=|a {78 o == Z|2|= Wiz
0 0
== INTEREEDDED CLAYEY NANNG CHALK AND é{iIERBEDBED CLAYEY NANND CHALK AND PELAGIC
gg PELAGIC CLAY
o 56 6/1 CLAYEY NANNO CHALK, 1ight greenish gray
2 13
T %;E;,ﬁm?tm“;;}'E?‘ﬁﬁ?ﬂs"d?:f’ j by B,:‘I (56Y 8/1), stiff, slight to no drilling
¥ Y x50 9 [ 56 6/ disturbance, burrowed, Mn halos around
o 1 turbance, burrowed, Mn and Fe flecks, some 1 H e 11
£ Flals with liesegang bands and halos, scattered RIC|G oophycos tracks, Tiesegang bands, some
§' 1 56Y 81 throughout. Good Znophycos burrows. Bluish- Fle|Pp blue-gray laminations scattered throughout.
5 | SREn gray leminze occur scattered. PELAGIC CLAY, dark greenish gray (56 6/1),
5 1 = PELAGIC CLAY, dark greenish qray (56 6/1) 56Y 81 stiff, slight to no drilling disturbance,
y .
[~ 1 stiff, slight drilling disturbance, intensely burrowed.
X burrowed, some zones laminated. = 56 6/1 These alternations appear to be dissolution
| i These alternations appear to be dissolution [ 561 8/1 cycles.
Flafe] s | cycles. alcn| 2 225 S5 at CC (dominant 11thology)
[ 55 at CC (dominant 11thelogy) Flelp — tla Forams R
2 . 2 ogy q 56 6/1 Nannos A Rads. R
! ,.,'gm T . — Fish debris R
M
| 4 56 6/1 Carbonate Bomb: 3-84 to 85 cm = 76% 56Y 8/1 Carbonate Bomb: 3-78 to 79 om = 761
3 ! CARBON-CARBONATE |, CARBON-CARBONATE
e 0.1~ 56 6/1 -} 1601~
H : : : 5&‘:5‘5;1 3-76 (9.8-0.1-81)
- 56 6/1
s lFlala]3 : s6v 871 R M| 3 =R
S8 [ N]AM i Fle|r 3 56.6/1
HE | @ wialn H 22T
g| g | 2 —
5| ¢ | L g
=] o =
z e By [, 56 6/1 2 St
- ]
~
- I
! 1~
FIARIG] 4 o ] S6Y 81 Iy ] 5661
ehsulmsied |
s tees B FlE|M S6Y 8/1
; l—x [ 5661
— ) 56 &/1 —
== ] ~ E
T 56Y 8/1 Flale 56Y 8/1
& 1
K —_ Rir|P
=
E 1 56 6/1
& Flalels| === .,| M 5 56671
+ >~ g
£ crr = e ] 253
S22 e SES
233 1| gg?:f 56Y 8/1
2% z
Ss- saf|Flc|e
zE% st o1 33 L,
ZZ8| F|als £33 56 6/1
£es 6 255 6 B
858 -4
S 55 &8
s &R 56Y 8/1
Njcim Hlaln
Flals
il & ls Core FlA|E Core
Catcher cc R == catcrer T cC
e e e
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Site 366  Hole A Core 35  Cored Interval: 319.5-329.0m Site 366 Hole A& Core 35 Cored Interval:329.0-338.5 m
FOSSIL u FOSSIL =4
ZONES | CHARACTER | = 3 g g CHARACTER| = | =
w ] | 2| & | comvoeey |2 |4 LITHOLOGIC DESCRIPTION glalal |z|a B & | Limhotoey | B[4 LITHOLDGIC DESCRIRTION
2 2l o] e =] E = | o 3 BulG|2lala]| & |2
= als|al = Si= = =] wm| X ol=z
a o | @ |a | = = §3 sl=2|# w )=
2 wla|a =3 i (rd o | =|a Wl
0 0 NANNO
INTERGEDOED. CLAVEY NANHO CHALK kD é?{,‘g?&" EE-,CL'“H CHALK A
ELAGIC CLAY .
R o CLAYEY WANMO CHALK, light greemish gray
0.5 CLAYEY NANKO CHALK, 1ight greenish gray 0.5— voIo (56Y 8/1), stiff, l’\o drilling disturbance,
=] (56Y 8/1), stiff, slight to no drilling -1 burrowed, Mn bands, laminae, halos abundant
1 = Yo 1d1 sturbance, burrowed, Mn flecks and 1 7 some layers laminated ! -
] iesegang bands scattered throughout, = i
1.0 lminated zones present throughout, flelnm 1.0 L PELAGIC CLAY, dark greenish gray (56 6/1),
= PELAGIC CLAY, dark greenish gray (56 6/1) stiff, no drilling disturbance, burrowed,
2 . . .
- ;Eiff. ;Tlght to no drilling disturbance, 5GY 8/1 Sometimes the contact between pelagic clay
""""" | 56 6/1 THAwed: balow clayey nanno ooze is gradational
These alternations appear to be dissolution But ‘ehe: other contact: 16 always sharp,
J 56Y 8/1 cycles. Flale [ 56 6/1 These alternations appear to be dissolution
FlC 2 55 at CC (dominant 1ithology) Rl=1=12 eycles.
L R Cay ¢ Forams R $S at CC (dominant THthology)
56.6/1 Nannos A Fish debris R 5GY 8/1 thy ¢ Forams R’
Carbonate Bomb: 3-73 to 74 em = BO% 2 Nannos A Ry £
X i —~
CARBON-CARBONATE § s 56 6/1 Carbonate Bomb: 3-53 to 54 cm = 69%
i 16-0,1-8 bur =
3-70 (10.4-0.1-88 s s6Y 8/1 CARBON-CARBONATE
56Y 8/1 " = 50 T-58
B FlAals 56 6/1 3-51 (9.9-0.1-81)
Rl=|—|3 p 3 —
Fle|e B 5GY 8/1
e 56 6/1 [} 56 6/1
i i
g E 5G6Y 81
. 56Y B/1
Flale Elelr =
4 4 R|R 4 [} 56 61
e 56 6/1 i
e - PR
= _: - o SGY 8/1
56Y 871 EE FlL]P S
g Flelm BEE|R|R(P P
rl=1=15 eg® 5 e
i =9 z i ==
o 3 ol & -
o« -
e 858
3 56 6/1 SEE|n|c|n
B S55[Fla]6] core o
bt - oS rlr|e| catcher
32 1
£ Explanatory notes in Chapter
= E FIA]G] 6
s £
G 56Y 8/1
N | A [M-G
Flale]| core
R| —|—| Catcher == e

ASTd ANOIT VUYIIS :99¢€ ALIS



16

Site 166 Hole A Core 37 Cored Interval:338.5-348.0 m Site 366 Hole A Core 38 Cored Interval:34B.0-357.5 m
FOSSIL u FOSSIL w
CHARACTER | = s|a ZONES | CHARACTER | = =
o = =k g 218 =4 -3
gldal 2| E| B | vimooey || 2 LITHOLOGIC DESCRIPTION dlaga |2|a H R £ LITHOLOGIC DESCRIPTION
il | Z ]| = o il B
H I HE Al 25l 2)|3|4| % ¢ HE
= E bl - - - B 2|3 o= |a u| =
0 v 0
INTERSEDGED CLAVEY NAWNO: CHALY AMD INTERBEDDED CLAYEY NANNO CHALK AND
1 ELAGIC CLAY 5 56 5&}1 PELAGIC CLAY
7 5GY
= CLAYEY NANNO CHALK, 1ight greenish gray 56 6/1
0.5 Vo (S8Y B/1), stiff, no drilling disturbance, B CLAYEY NANNG CHALK, Hoht gréentsh gray
1 burrowed, abundant Mn flecks, bands, and 1 561 8/1 S50y 1), sttty do defiiing disturbance,
. h - :
alcln alos, some laminated layers blue-gray and Flcim Jiesegang halos, some zones are
tlecle O green. i laminated and are blue-gray and green,
. e e 6/1 )
i PELAGIC CLAY, dark greenish gray (56 6/1), K p
= s6Y 8/1 ELAGIC CLAY, dark greenish gray (56 6/1)
e g:gfg: E‘;’rmg“! disturbance except in Stiff, no dr;‘IlTng disturbance, burrowed.
T 1 £ to be
c:?:s? ternations appear to be dissolution 56y 8/1 The?e alternations appear to be dissolution
cycles.
—
56 6/1 S5 at CC (dominant 11thology)
Lk 2 L E.:a?_ ¢ o ¢ : : a 2 bt s Ssa;: v ¥ (dminlntnltth?:ggﬁ &
nnos A Rad: R
Flelp sy 8/1 Fioh debris R ads — Nannos A Rads R
AHE ] L, gg\*e?ql Fish debris R
e u
|, 566/ Carbonate Gombz 3-95'ta 07 cm' = 845 5 B Carbonate Bomb: 3-85 to 46 em = 85X
CARBON-CARBONATE 2
o PR, 2L o g
94 (10.5-0.1-87) s . 3-43 (10,7-0,1-89)
. :: T ; 56 6/1
Rl{c|u
. o FlE]P _ 56Y 8/1
& S 8 -
2 = 5GY 8/1 z | 66
o | -
= - g2
E g5d
a Ehg 56Y 8
£ 566 553 i}
Slaleclm 4 a9 alFlcn| 4
gl FlAls 56Y B/1 TEw
L4 I
ey 56 6/1
56 61 22¢ K
Goi=| g (c-af v
’ 56Y 8/1 i e : S [| seren
Catcher jeebeeded
= gg‘sg;, nlRin e
5 :: 56 6/1 Explanatory notes in Chapter 1
Fla|s
§ e 5GY 8/1
P
n =
2 T l-'
&g bx
g3t 2 M sov o
esilr|F|P !
% 3lrlele 6 L 56 6/1
ZEa 56Y 8/1
£=t -
£ g'é. [ | 5661
Z2E(n|c
sa
SAE(Fale] core 56Y 8/1
R|R|M| Catcher
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Site 366 Hole A Core 39 Cored Interval: 357,5-367.0 m
FOSSIL |
ZONES | CHARICTER | = | zlg
W lala] 2] 2 51 2 | Litsovosy |7 LITHOLOGIC DESCRIPTION
“BlElglz| 5|4 %] © HE
EEHE N 4
= wi=|o 813
.EE 0 m_- INTERBEDDED CLAYEY NANNO CHALK AND
5 : - PELAGIC CLAY
L]
3 6y e/l CLAYEY NANNO CHALK, 1ight greenish gray
8 . M 56601 (56Y 8/1), stiff, no drilling disturbance,
= FIR]| P 1 H 56Y 8/1 burrowed, abundant Mn flecks, laminations,
b 8/ liesegang halos, common blue-gray and green
E :: 56 6/1 Taminae.
2 56Y 8/1 PELAGIC CLAY, dark yellowish gray (56 6/1),
= - stiff, no drHHng disturbance, burrowed
— L 56 6/1 and sumetfmes Taminated.
These alternations appear to be dissolution
cycles.,
N|A|H
Elnlel 2 S6r-8/8 S5 at CC (dominant 1ithology)
Clay A Fe/Mn
™ Forams R Nannos A
I Rads R Fish debris R
% Carbonate Bomb: 3-91 to 92 cm = B6%
e 56 6/1 CARBON-CARBONATE
56Y 8/1 g E0.1-
Ly
H 56 6/1
FI*| Pl 3
£3 S6Y B/
= Ak
i § Ly
2 we 56 611
2z3 [ s6Y e
BE3 56 6/1
=37 1 sev 81
= LW
=0 L 56 6/1
[
EEQ Flrlr| 4
K 56Y 8/1
W=
-
wle (pa y 566N
FlC|M e 56Y 8/1
RyR M
Explanatory notes in Chapter 1
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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SITE 366: SIERRA LEONE RISE
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