6. SITE 288
The Shipboard Scientific Party’

SITE DATA

Date Occupied: 21 May 1973 (0500)
Date Departed: 30 May 1973 (1500)
Time on Site: 202 hours

Position:
Latitude: 5°58.35'S
Longitude: 161°49.53'E

Water Depth (from sea level): 3000 corrected meters (echo
sounding)

Bottom Felt at: 3030 meters (drill pipe)

Penetration:
Hole 288: 238 meters
Hole 288A: 988.5 meters
Hole 288B: 150 meters
Hole 288C: 117 meters

Number of Holes: 4

Number of Cores:
Hole 288: 11
Hole 288A: 30
Hole 288B: 1
Hole 288C: 1

Total Length of Cored Section:
Hole 288: 98 meters
Hole 288A: 284.5 meters
Hole 288B: 3 meters
Hole 288C: 4.5 meters

Total Core Recovered:
Hole 288: 50.4 meters
Hole 288A: 61.3 meters
Hole 288B: 3 meters
Hole 288C: 4.5 meters

Percentage Core Recovery:
Hole 288: 51%
Hole 288A: 22%
Hole 288B: 100%
Hole 288C: 100%

James E. Andrews, University of Hawaii, Honolulu, Hawaii (Co-
chief scientist); Gordon Packham, University of Sydney, N.S.W,,
Australia (Co-chief scientist); James V. Eade, New Zealand
Oceanographic Institute, Wellington, New Zealand; Brian K.
Holdsworth, The University of Keele, Staffordshire, England; David
L. Jones, U.S. Geological Survey, Menlo Park, California; George
deVries Klein, University of Illinois, Champaign-Urbana, Illinois:
Loren W. Kroenke, University of Hawaii, Honolulu, Hawaii:
Tsunemasa Saito, Lamont-Doherty Geological Observatory,
Palisades, New York; Samir Shafik, University of Adelaide, Adelaide,
South Australia; Douglas B. Stoeser, University of Oregon, Eugene,
Oregon (now at Cambridge Astrophysical Observatory, Cambridge,
Mass.); Gerrit J. van der Lingen, New Zealand Geological Survey,
Christchurch, New Zealand.
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Oldest Sediment Cored:

Depth below sea floor: 988.5 meters
Nature: Cherty limestone

Age: Aptian

Basement: Not reached

Principal Results: The lithologic succession at Site 288 is in

ascending order: Early Cretaceous (Aptian) to lower
Paleocene nannofossil chalk and limestone with interbeds
of chert, vitric clay, and siltstone 988.5-500 m); lower
Oligocene to Pleistocene foram-nannofossil ooze and chalk
with nodular chert from Miocene downwards. The site was
located on the southeastern flank of the Ontong-Java
Plateau. Basement was not reached, but a comparison to
Site 289 suggests that the oldest sediments (Aptian) may
not have been far above it. Following crustal formation in
pre or early Aptian time, biogenic and minor volcanogenic
sediments accumulated. Maximum depth at the site was
reached in the Campanian while passing below the foram
solution depth. Planktonic foraminifera make their
appearance again in middle Maestrichtian sediments. The
section is discontinuous, with a major hiatus in the Eocene
and early Oligocene. Reworked sediments suggest that the
site has been an unstable surface of gentle inclina-
tion—probably within a topographic low—which has been
subject to current scour and minor slumping from Aptian
to Miocene. More intense disturbances have occurred from
the late Miocene on. Ash in the upper Pliocene is probably

175



SITE 288

related to volcanism on the Stewart arch and the Roncador
homocline. The Miocene/Pliocene hiatus may mark slump-
ing associated with tectonism.

BACKGROUND AND OBJECTIVES

The Ontong-Java Plateau is underlain by a region of
unusual oceanic crust that has an estimated maximum
thickness of 40 km (Kroenke, 1972). The water depth
over the plateau is mostly in the vicinity of 2 km, and as
a consequence of its shallowness and its tropical loca-
tion, the plateau is covered by a thick accumulation of
biogenic sediment. One of the most prominent seismic
reflections on the plateau is associated with the middle
Eocene chert. This lies below the surface of the sediment
at a depth close to a kilometer over a great part of the
plateau and is close to acoustic basement. Occasionally
subbasement reflectors are seen.

Seismic refraction studies on the plateau show that
the layering of the crust is similar to typical oceanic sec-
tions, but each of the layers is thicker than normal. Ac-
cordingly, it was thought that the volcanic upper layer
of the crust must be thicker; possibly flood basalt flows
contributed significantly to this layer. Two sequences in
the area have been studied, that on the island of Malaita
(Solomon Islands) and at Site 64 on the Ontong-Java
Plateau (Figure 1). The island of Malaita has an exposed
sequence of oceanic chalks and limestones very similar
to that sampled at Site 64, including the presence of
Eocene chert in the section (Figure 1). The oldest fossil
found on Malaita is Planomelina buxtorfi (Deventer and
Postuma, 1973) which indicates an Albian age some
meters above basaltic volcanic basement—the lime-
stone/basalt contact is obscured by talus and the exact
relationship is not clear. Drilling at Site 64 (Winterer,
Reidel, et al., 1971) penetrated as far as middle Eocene
chert.

Site 288 was located on the eastern flank of the
plateau at 5°59'S and 161°50’E in 3030 meters of water
(Figure 2), where it appeared that the sediment cover
over the chert reflector was less than on the plateau
proper and subbasement reflectors could be distin-
guished. It was hoped that the nature of the basement of
the plateau could be determined, and consequently,
reentry was planned for the site to ensure maximum
penetration.

OPERATIONS

Site 288, on the eastern salient of the Ontong-Java
Plateau was approached along 6° south latitude on a
course of 090°. The approach track is shown in Figure 2
on a portion of the Bathymetric Chart of the Ontong-
Java Plateau (Kroenke, 1972). The seismic profile on
this track is shown in Figure 3.

The beacon was dropped underway at 0500 on 21
May 1973, following a Williamson turn after the first
crossing of the site location.

This site was planned as a reentry operation, and Hole
288 was spudded at 1200 on 21 May 1973 to core the up-
per section of soft sediments and to establish drill pipe
depth to the sea floor (3030 m). Eleven cores were cut
with a program of alternate washing and coring to a
depth of 238 meters (Table 1).
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The string was pulled on 22 May 1973 and the reentry
cone run with 56 meters of casing into Hole 288A. The
hole was spudded in on 23 May 1973 and washed to
plant the cone and bypass the section of Hole 288. Cor-
ing commenced at 267 meters subbottom and continued
with alternate washing and coring to a depth of 884.5
meters subbottom (Table 1). At that point bit wear was
becoming obvious, and the string was tripped before the
hole became undersized. On recovery the bit was very
close to failure.

Several minor problems slowed reentry—most due to
pipe dope picked up by the sonar tool on run-in causing
the transducer to drag and jam. The first tool run also
became locked in sector scan. A second tool was run,
and reentry accomplished at 0200, 27 May 1973. Seven
additional cores were cut between 884.5 and 988.5
meters subbottom. Signs of approaching bit failure at
that depth in the hard limestones and cherts prompted a
decision for a second reentry to replace the bit. The
string was tripped on 28 May 1973. On recovery the bit
had 10%-20% life remaining.

A new bit was run, and reentry accomplished at 0500,
29 May 1973. At a depth of 105 meters subbottom
resistance was encountered, and efforts to penetrate the
blockage apparently resulted in penetrating the hole
wall, Two additional cores were cut to verify that at 147-
150 meters subbottom (Hole 288B) and 112.5-117
meters subbottom (Hole 288C), and the site was aban-
doned at 0500, 30 May 1973. The B and C holes were
slant holes below casing depth.

An on-site profile (Figure 4) was shot (see Correlation
of Reflection Profiles section), and an underway reflec-
tion was launched at the beacon on departing the site
(Figure 5).

LITHOLOGY

Site 288, on the southeastern edge of the Ontong-Java
Plateau, north-northwest of Stewart Island (Sikiana)
and at the western end of Stewart Basin was drilled in a
water depth of 3014 meters. Cores were taken 9.5 to 28.5
meters apart in Holes 288 and 288A, with the interval
846.5 to 903.5 meters subbottom being continuously
cored. Successful reentry in Hole 288A resulted in
deeper drilling and coring than would have been possi-
ble using the original bit. Forty-one cores were taken
and 111.7 meters recovered in Holes 288 and 288A. A
second reentry resulted in shallow slant penetration
below the casing. Two cores, 288B-1 and 288C-1, total-
ing 7.5 meters of sediment were taken from just below
the casing. This was the only sediment collected follow-
ing the second reentry.

The rock types occurring at Site 288 are all sedimen-
tary and are divided into two units (Figures 6 and 12), in
descending order:

Unit 1 (0-466.5 m): Foram-nannofossil ooze and chalk
increasing in consolidation downward from soft ooze
semilithified chalk with associated nodular chert.
Pleistocene-lower Oligocene.

Unsampled Interval (466.5-533.0 m).

Unit 2 (533.0-988.5 m): Nannofossil chalk and
limestone interbedded with chert and vitric clay, and
siltstone. Upper Paleocene-Lower Cretaceous (Aptian).
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Figure 1. Stratigraphic columns of the island of Malaita (Soloman Islands) and Site 64 on the Ontong Java Plateau. (Figure

from Kroenke, 1972).

Sediment composition as determined from smear

slides is given in Appendix A and plotted in Figure 7.
Grain size, carbon-carbonate, and X-ray determination
data for each site are in chapters dealing with those sub-
jects collectively for Leg 30 elsewhere in this volume.

Unit 1

The ooze and chalk of Unit 1 are further subdivided
into two subunits.

Subunit 1A (82 m thick, 0-82 m): Pyrite-bearing, ash-
rich, foram-nannofossil ooze, progressively increasing in
stiffness downward; Pleistocene to upper Miocene.

Subunit 1B (418 m thick, 82-500(?) m): Bioturbated,
soft foram-nannofossil ooze grading to semilithified
chalk, and containing nodular chert near the base. This
unit includes the upper Oligocene-lower Miocene and
the middle upper Oligocene unconformities and overlies
the unsampled interval; upper Miocene to lower
Oligocene.

The foram-nannofossil ooze of Subunit 1A is brown
at the surface, but changes color rapidly downward to
light gray within the first 3 meters of Core 288-1.
Although a slight color change is associated with the
Plio-Pleistocene hiatus in Core 288-2-2 reported in the
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Figure 2. Location of Site 288 on the Steward Basin and
the adjacent part of the Ontong Java Plateau. Contours
in hundreds of meters. (Bathymetric map from Kroenke,
1972.)

Paleontology section, the unit continues to change
color downward from light gray to yellowish-gray, final-
ly becoming uniform gray ooze near the base. This color
change is accompanied by an increase in consolidation
from a very soft to stiff ooze. Increasing amounts of
pyrite and ash occur near the bottom of Unit 1 coinci-
dent with an increase in insoluble residue content
(Figure 8). The upper Miocene-lower Pliocene hiatus is
marked by a slight change in color (from light gray to
light yellowish-gray) and a decrease in degree of indura-
tion and is taken as the boundary between Subunits 1A
and 1B.

The very soft, uniformly very light gray, micarb-rich
foram-nanno ooze found at the top of Subunit 1B
grades downward to a semilithified, intensely mottled
and bioturbated white nanno chalk containing
calcareous spicules and gray nodular cherts near its
base. The intensity of mottling and bioturbation ap-
parently increases with depth in the unit. Below the
Oligocene-Miocene unconformity, minor amounts of
chert are found in Core 288A-1 at about 305 meters sub-
bottom (upper upper Oligocene) and again in Core
288A-3 (lower upper Oligocene). The cherts in the latter
core occur in a zone lacking Radiolaria (see Paleon-
tology section). A sizable chert stringer is inferred to oc-
cur between Cores 288A-3 and 4 because of drilling dif-
ficulty within that interval. Although little chert was
found in Core 288A-4 (381-389.5 m), an increase in the
insoluble residue content occurs there (Figure 9), and
fragments found at the top of Core 288A-5 may have
come from this interval. Radiolarians, however, are
numerous and well preserved throughout most of Cores
288A-4 and 5, but are poorly preserved in the core
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Figure 3. Seismic profile taken on D[V Glomar Challenger
on approach to Site 288.

catcher of Core 288A-5. The radiolarians begin to dis-
appear in Core 288-6 coincident with the occurrence of
chert, completely disappearing below Core 288-8 (533
m) at the top of Unit 2,

Units | and 2 are separated by an unsampled interval,
66.5 meters thick, between Cores 288A-6 and 288A-8.
This interval may include either one or two major un-
conformities as is discussed in the Paleontology section
and may encompass part of the lower Oligocene and/or
most of the Eocene and part of the Paleocene. Lack of
any core recovery in Core 288A-7 is attributed to chert



TABLE 1
Coring Summary, Site 288
Depth From Depth Below  Length Length
Date Drill Floor Sea Floor Cored Recovered Recovery
Core (May 1973) Time (m) (m) (m) (m) (%)
Hole 288
1 21 1335  3030.0-3033.0 0.0-3.0 3.0 29 97
2 21 1440  3040.0-3049.5 10.0-19.5 9:5 6.4 67
3 21 1545  3059.0-3068.4 29.0-38.5 9.5 9.5 100
G 21 1700 3078.0-3087.5 48.0-57.5 9.5 2.7 28
5 21 1820 3097.0-3106.5 67.0-76.5 9.5 9.5 100
6 21 1940 3116.0-3125.5 86.0-95.5 9.5 9.2 97
7 21 2110 3144.5-3154.0 114.5-124.0 9.5 2.3 24
8 21 2245 3173.0-3182.5 143.0-152.5 9.5 1.6 17
9 22 0025 3201.5-3211.0 171.5-181.0 9.5 1.5 16
10 22 0145 3230.0-3239.5  200.0-209.5 9.5 24 25
11 22 0305 3258.5-3268.0 228.5-238.0 9.5 2.4 25
Total 98.0 50.4 51
Hole 288A
1 23 1415  3297.0-3306.5 267.0-276.5 9.5 4.4 46
2 23 1540 3335.0-3344.5 305.0-314.5 9.5 1.9 20
3 23 1720 3373.0-3382.5  343.0-352.5 9.5 2.5 26
4 23 2020 3411.0-3420.5 381.0-390.5 9.5 2.1 22
5 23 2200 3449.0-3458.5 419.0428.5 9.5 0.9 9
6 23 2335 3487.0-3496.5 457.0-466.5 9.5 3.1 33
7 24 0135 3525.0-3534.5 495.0-504.5 9.5 0.0 0
8 24 0325 3563.0-3572.5 533.0-542.5 9.5 2.0 21
9 24 0510 3601.0-3610.5 571.0-580.5 9.5 9.5 100
10 24 0640 3639.0-3648.5 609.0-618.5 9.5 3.0 32
11 24 0815 3677.0-3686.5 647.0-656.5 9.5 2.6 27
12 24 1005 3715.0-3724.5 685.0-694.5 9.5 0.9 9
13 24 1140 3734.0-3742.5 704.0-713.5 9.5 0.3 3
14 24 1305 3753.0-3762.5 723.0-732.5 9.5 0.8 8
15 24 1500 3772.0-3781.5 742.0-751.5 9.5 2.1 22
16 24 1655 3791.0-3800.5 761.0-770.5 9.5 1.4 15
17 24 1845 3810.0-3819.5  780.0-789.5 9.5 0.2 2
18 24 2100 3829.0-3838.5  799.0-808.5 9.5 0.2 2
19 24 2250 3848.0-3857.5 818.0-827.5 9.5 0.5 5
20 25 0250 3876.5-3886.0 846.5-856.0 9.5 4.1 43
21 25 0530 3886.0-3895.5 856.0-865.5 9.5 3.5 37
22 25 0730 3895.5-3905.0 865.5-875.0 9.5 1.7 18
23 25 1015  3905.0-3914.5 875.0-884.5 9.5 4.0 42
Reentry — stab in at 0200, 27 May 1973
24 27 1030 3914.5-3924.0 884.5-894.0 9.5 1.8 19
25 27 1240 3924.0-3933.5  894.0-903.5 9.5 1.1 12
26 27 1700 3943.0-3952.5 913.0-922.5 9.5 1.5 16
27 27 2210  3962.0-3971.5 932.0-941.5 9.5 1.6 17
28 28 0230 3981.0-3990.5 951.0-960.5 9.5 1.2 13
29 28 0720 4000.0-4009.5 970.0-979.5 9.5 1.2 13
30 28 1020 4009.5-4018.0 979.5-998.5 9.0 1.2 13
Total 284.5 61.3 22
Hole 288B
1 29 1700 3177.0-3180.0 147.0-150.0 3.0 3.0 100
Total 3.0 3.0 100
Hole 288C
1 30 0130 3142.5-3147.0 112.5-117.0 4.5 4.5 100
Total 4.5 4.5 100

SITE 288
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Figure 4. Part of seismic profile shown in
Figure 3 with column showing correl-
ation of reflectors with lithologic units.

stringers, perhaps representing the middle Eocene cherts
found at Site 64 on the Ontong-Java Plateau (Winterer,
Riedel, et al., 1971).
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Figure 5. Seismic profile taken on D/V Glomar Challenger
on departure from Site 288.

Unit 2

The chalks and limestones interbedded with cherts
and vitric siltstones are further subdivided into:

Subunit 2A (204 m thick, 533-737 m): Nanno-foram
chalk and nanno ooze to chalk interbedded with cherts;
upper Paleocene through Santonian.

Subunit 2B (38 m thick, 737-775 m): Nanno chalk and
limestone interlaminated with vitric siltstone and in-
terbedded with chert. Santonian to upper Coniacian.

Subunit 2C (39 m thick, 775-814 m): Interbedded nan-
no chalk and chert. Coniacian.

Subunit 2D (94 m thick, 814-908 m): Interbedded
rhythmic sequences of vitric clay to siltstone, nanno
chalks to silicified limestone, and cherts. Coniacian
through middle Cenomanian.

Subunit 2E (80.5 m thick, 908-988.5 m): Limestone
and silicified limestone, interbedded with chert and con-
taining glauconite at the base. Lower Cenomanian
through Aptian.

Subunit 2A is an intense white to pale yellowish-white
to very light gray nannofossil chalk to ooze, lacking the
bioturbation of Subunit 1B, devoid of Radiolaria, and
containing calcareous spicules and authigenic calcite
together with minor amounts of zeolitic clay. Interbed-
ded chert, reddish-brown at the top of the unit, increases
downward. Subunit 2A includes both the Thanetian-
Danian hiatus and the Tertiary-Cretaceous hiatus
reported in the Paleontology section.

An abrupt reversal in degree of induration occurs
below the Tertiary hiatus within Core 288A-9-2 (572 m).
The nanno chalk changes from semilithified chalk to
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Unit 1 Foram nanno ooze and
chalk

Subunit 1A (0-82 m) Pyrite-bearing,
ash-rich, foram-nanno ooze,
progressively increasing in
stiffpess downward; unsampled
fnterval (466.5-533.0 m),

Subunit 18 (82-500 m) Bioturbated,
soft foram-nanno coze grading to
senilithified chalk and containing
nodular chert near the base.

Unit 2 Nanno chalk and Timestones
interbedded with cherts and vitric
siltstones.

Subunit 2A (533-737 m] Nanno-
foram chalk and nanno baze to
chalk interbedded with cherts.

Subunit 28 [737-775 m} Nanna chalk
ard limestone interlasinated with
vitric siltstone and interbedded

with chert,

Subunit 2C (755-B14 m) Interbedded
nanng chalk and chert.

Subunit 20 (814-908 m) Interbedded
rhythmic sequences of vitric clay-
to s{ltstone, nanno chalks to
silicified limestone and cherts,

Subunit 2E (90R-988.5 m) Limestone

and silicified limestone, interbedded

with chert and containing glauconite
at the base,

Figure 6. Stratigraphic column for Site 288.

SITE 288

soft nanno ooze, becoming foram rich with depth in the
core. In Core 288A-11 (647 m) the unit has returned to a
semilithified state. X-ray analyses reveal the only oc-
currence of dolomite (2% of the crystalline fraction) at
Site 288 is in Core 288A-11-2 (649.4 m), together with a
very high concentration of ‘palygorskite (60% of the
crystalline fraction).

Subunit 2B differs from the overlying Subunit 2A in
consisting of flaser bedded and laminated pale
yellowish-white to dark brown nanno chalk grading to
limestone, interlaminated with vitric siltstones, and in-
terbedded with dark reddish-brown to dark brown
chert.

Subunit 2C lacks the abundant volcanogenic compo-
nent of 2B and thus more closely resembles Subunit 2A.
White to light gray nannofossil chalks and reddish-
brown to pinkish-gray cherts comprise the bulk of
Subunit 2C.

Subunit 2D in contrast with 2C is characterized by
abundant volcanogenic sediments. Dark grayish to light
reddish-brown vitric claystones and interbedded
pinkish-white to light gray nanno chalks grade
downward into rhythmic sequences of light grayish
through light bluish, pinkish, and greenish-gray partial-
ly silicified nannofossil limestone interlaminated with
greenish to dark gray vitric siltstone and interbedded
dusky red to brownish-gray chert. Manganese dendrites
occur commonly in the pinkish-gray to light reddish-
brown limestones at the base of Subunit 2D (Core 288A-
25, B94-895.5 m) separating it from the underlying
Subunit 2E.

At the top of Subunit 2E, laminated, flaser bedded,
pinkish-white to grayish-brown limestone interbedded
with dusky red chert grades downward to partially
silicified, laminated, and lenticular dark gray limestone
containing increasing amounts of glass shards,
feldspars, heavy minerals, opaque minerals, zeolites,
and glauconite. At the base of the unit the limestone in-
terbeds with dark gray chert. This is the bottom of the
sedimentary sequence cored at Site 288.

GEOCHEMICAL MEASUREMENTS

Table 2 and Figure 9 present measured values and
plots for pH, alkalinity, and salinity for interstitial water
samples from Holes 288 and 288A. As at previous sites,
salinity values are relatively constant—increasing only
slightly with depth. Sediments at Site 288 are entirely
carbonaceous except for a small influx of volcanic ash in
Cores 1 to 5(0-76.5 m subbottom). This is in contrast to
the large volcanic terrigenous components at Sites 285-
287. In contrast to data from these sites, alkalinity and
pH at Site 288 show little variation with depth. The only
excursions are in alkalinity values above 100
meters—the zone of siliceous contributions.

PHYSICAL PROPERTIES

Sonic velocity, wet-bulk density, and porosity were
measured on samples obtained from Hole 288 and 288A
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Figure 7. Sediment composition as determined in smear slides, Site 288.

calculated from these measurements. Methods and
procedures are again the same as those described for Site
285. The results, shown in Figure 10, are somewhat
more sporadic than those obtained from previous sites.
This is due in part to more discontinuous coring in the
upper part of the column and in part to substitution or
alternation of personnel involved in measuring the
velocity of the samples. The latter is also believed to be
the cause of much of the noncorrespondence of horizon-
tal and vertical velocity values and the scatter of the data
points shown in Figure 10, necessitating considerable
editing of the data.

As was well established at the previous sites, bulk den-
sity and porosity are again found to be almost mirror
images with velocity in general paralleling bulk density.
This general tracking of the physical property curves
gives credance to the reliability of the edited data, par-
ticularly to the increase in velocity at the bottom of Hole
288A. Both velocity and bulk density increase rapidly
with depth in the hole reaching approximately 1.9
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km/sec and 1.9 g/cc, respectively in Core 288-11 at a
subbottom depth of 230 meters. Velocity anisotropy
also appears to have become established by this depth.

The uppermost measured core from Hole 288A
(below the lowermost core taken from Hole 288 and ap-
proximately 270 m below the sea floor) exhibits a drop
in both velocity and density in comparison to that
measured from the lowermost core at Hole 288. Because
both these sets of physical properties behave in a similar
manner, the velocity decrease is considered to be real,
perhaps being related to the presence of hollow
calcareous sponge spicules mentioned in the Lithology
section, causing an increase in porosity and a decrease in
density. )

In Hole 288A, velocity fluctuates around 1.7 km/sec
down to a depth of about 460 meters. At about 530
meters, a spurious measurement or misorientation of the
sample could be the explanation for the apparent rever-
sal in the anisotropy relationship. Notwithstanding,
below 550 meters the velocity appears to drop to
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Figure 8. Shipboard insoluble residue (10% HCI ) and shore
lab. Calcium carbonate determinations for sediments
from Site 288.

between 1.60 and 1.65, remaining within this range to a
depth of 650 meters subbottom. At 685 meters subbot-
tom the velocity begins to increase, accompanied by a
pronounced increase in anisotropy. Coincidentally, at
about 650 meters subbottom the amount of amorphous
material increases markedly in the core along with the
first appearance of authigenic carbonates, the only oc-
currence of dolomite.

Just below 740 meters subbottom (Cores 288A-15-1
and 15-2), and abrupt drop in both vertical and horizon-
tal velocity occurs from between 2.20 and 2.35 km/sec
to a minimum between about 1.65 and 1.95 km/sec (ver-
tical and horizontal, respectively), with both velocities
remaining within the range down to 820 meters subbot-
tom. Moreover, at the depth at which the velocity
decrease occurs, the grain density, which had been vary-
ing around 2.7 g/cc, begins to decrease reaching a
minimum of about 2.45 g/cc also at 820 meters subbot-
tom. This decrease in grain density may be simply the
effect of a decrease in permeability preventing complete
drying or elimination from the pore spaces during the
density determination. This suggests, in turn, that
redeposition of silica in the pore spaces may have oc-
curred resulting in a restriction of fluid flow. At about
845 meters subbottom, velocity increases markedly ac-
companied by an increase in grain density values to
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between 2.6 and 2.7 g/cc. Between 845 meters and the
bottom of the hole, almost 990 meters below the ocean
floor, large excursions in velocity occur ranging from 2.5
to over 3.5 km/sec. In similar fashion bulk density in-
creases, fluctuating between 2.1 and 2.3 g/cc, and
porosity decreases, fluctuating between 35% and 16%. In
the same interval, the limestone becomes very siliceous
with quartz and cristobalite appearing in large quan-
tities.

Calculated acoustic impedance values for Site 285,
although not conclusive because of the discontinuous
coring above 700 meters, suggest that high contrasts oc-
curring at about 230 and 685 meters may be responsible
for the two very prominent bands of reflectors occurring
in the reflection records.

CORRELATION OF REFLECTION PROFILES

At Site 288 a series of prominent reflectors occurs in
three general bands (Figure 4): one at 0.06 sec and a sec-
ond group at 0.22, 0.27, and 0.5 sec. The 0.5-sec reflector
may represent the top of Unit 2 and the first appearance
of chert in the section. It coincides with an unsampled
interval in the hole. The third group of reflectors is
between 0.74 and 0.97 sec with reflectors at 0.74, 0.81,
0.86, and 0.97 sec. The 0.86-sec reflector coincides with
the top of Subunit 2B.

Basement was not reached, and a well-defined
acoustic basement is not apparent on the profile.

PALEONTOLOGY

Biostratigraphic Summary

The 41 cores recovered from Holes 288 and 288A
together record a very discontinuous history of sedimen-
tation from Aptian (Lower Cretaceous) through late
Pleistocene. Detection of biostratigraphic divisions is
complicated by very extensive post-Paleocene reworking
and resedimentation and by the paucity of foraminifera
faunas at certain levels in the Cretaceous. The
biostratigraphy is summarized in Figure 12.

Stratigraphic Boundaries

Plio-Pleistocene Disconformity

The foraminifera positioning depends upon the ex-
istence of the Pleistocene (younger than 690,000 yr)
fauna of Globoquadrina pseudofoliata and right-coiling
Pulleniatina finalis with Sphaeroidinella dehiscens in
Sample 288-2-2, 24-26 cm, while Sample 288-2-2, 104-
106 cm contains the Pliocene assemblage of Globi-
gerinoides fistulosus, Globorotalia humerosa, G. mul-
ticamerata, G. tosaensis, and Pulleniatina praecursor (ca.
2.4 m.y. B.P.). Between these faunas exists a slight sedi-
ment color change, recorded at 50 cm depth in Core 289-
2-2, but apparently existing at ca. 30 cm. Nan-
noplankton determinations are in flat disagreement,
positioning the Plio-Pleistocene boundary between
Samples 288-2-5, 30-31 cm and 288-2, CE

It is presumed that the Plio-Pleistocene discontinuity
is at the change of sediment color and that the discrep-
ant Pleistocene floral element has been downwardly in-
jected by drilling disturbance of the soupy sediment.
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TABLE 2
Summary of Shipboard Geochemical Measurements, Site 288
Depth Below pH Alka-
Sample Sea Floor Lab Punch-in/ linity Salinity

(Interval in cm) (m) Temp (°C) Flow-through (meg/kg) (“ /o)

Surface seawater 8.4/8.35 225 35.2

Hole 288

2-4, 144-150 15.96-16.00 224 7.34/7.34 2.93 35.2

4-1, 144-150 49.44-49.50 22.0 7.34/7.29 3.32 35.5

6-5, 144-150 93.94-94.00 224 7.29/7.21 3.81 35.2

8-1, 0-3 143.00-143.03 217 - /7.38 2.25 35.8

10-1, 144-150 201.44-201.50 224 - 11.27 3.13 35.8

11-1, 144-150 229.94-230.00 22.0 — [1.34 2.64 36.0

Hole 288A

2-1, 144-150 306.44-306.50 21.7 - /712 2.35 36.0

3-1, 144-150 344.44-344.50 219 — [1.41 1.86 35.8

6-1, 144-150 458.44-458.50 24.0 - [1.37 2.25 36.3

9-1, 144-150 572.94-573.00 238 - /7.21 2.25 36.3

10-1, 0-6 609.00-609.06 236 - [1.25 1.86 36.6

11-1, 144-150 648.44-648.50 233 - [/7.32 1.96 36.6

15-1, 144-150 762.44-762.50 23.2 — [1.44 1.66 36.6

pH Alkalinity (meq/kg) Salinity (°/eo)
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Figure 9. Graphic summary of shipboard geochemical data taken at Site 288.
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Figure 10. Graphic summary of shipboard physical property measurements. Horizontal
acoustic velocity is shown as a dotted line; vertical velocity as a solid line.
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Miocene-Upper Pliocene Disconformity

Sample 288-5, CC contains foraminifera fauna no
different from that of Core 288-2-2, possibly indicating
wholesale, postdepositional thickening of the ‘Plio-
cene” sheet. Sample 288-6-1, 90-92 cm contains the up-
per Miocene foram Globorotalia plesiotumida and Sam-
ple 288-6-1, 110-112 cm has a high Ommatartus
antepenultimus Zone (upper Miocene) Radiolaria fauna
with the morphologic base of S. omnitibus between 6-1
and 6-4. The highest Miocene Radiolaria faunas are un-
detected.

Middle Miocene-Upper Miocene Boundary

Sample 288-7, CC contains upper Miocene N16 zone
foraminifera, Globorotalia plesiotumida and G.
merotumida, and the upper part of the middle Miocene
Discoaster hamatus nannoplon zone. Core 8 contains the
N13-14 (intra-middle Miocene) boundary. 014

Lower Miocene-Middle Miocene Boundary

Sample 288-10, CC contains middle Miocene N10
Zone foraminifera and a Sphenolithus heteromorphus
Zone nannoflora. Sample 288-11, CC has a lower
Miocene N8 foram fauna with Globigerinoides sicanus
and Globigerinatella insueta. Sample 288-11-1, 113-115
cm contains a Radiolaria fauna typical of the
Calocycletta costata Zone with C. costata but no Dor-
cadospyris alata, considered to be of late early Miocene
age.

Lower Oligocene-Upper Oligocene Boundary

Sample 288A-5-1, 124-129 cm belongs to a sequence
of foram faunas below the Chiloguembelina cubensis ex-
tinction datum and above the Pseudohastigerina extinc-
tion datum (i.e., late top of early Oligocene). Sample
288A-6-1, 115-116 cm is tentatively assigned to the lower
Oligocene Reticulofenestra hillae nanno zone.

The youngest foraminifera element of Core 288-6-1
consists of Pseudohastigerina barbadoensis and
Globigerina sellii of early Oligocene, P19, and the sparse
Radiolaria fauna has Dorcadospyris papilio var.
suggestive of Sample 289-100, CC, known to lie im-
mediately below the early/late Oligocene boundary.

Upper Paleocene-Lower Oligocene Boundary

Sample 288A-6, CC contains a lower Oligocene (Zone
P19) component of Pseudohastigerina barbadoensis and
Globigerina sellii, while Sample 288A-8-1, 102-104 cm
contains an upper Paleocene P4 Zone foram assemblage
with Globorotalia angulata, G. chapmanni, G. pusilla, G.
pusilla laevigata, G. pseudomenardii, and G. velascoensis.
Abundant upper Eocene, some lower Eocene, and very
rare middle Eocene forams are reworked in Core 288A-
6.

Thus, the Paleocene/Oligocene boundary lies between
288A-6, CC and 288A-8-1. Failure of recovery in Core
288A-7 leaves the status of the Eocene in doubt, but it
seems possible that thin Eocene sediment is present on
the uncored-unrecovered interval and is disconformable
upward against early Oligocene.

Intra-Paleocene Disconformity

Sample 288A-8-2, 121-123 cm contains the upper
Paleocene foram assemblage quoted above and Sample
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288A-8-2, 122-123 cm has a Cyclococcolithina robusta
Zone nannoflora. Sample 288A-8-2, 138-139 c¢cm con-
tains lower Paleocene nannofossils including primitive
Cruciplacolithus tenuis, with a foram fauna of
Globorotalia pseudobulloides and Chiloguembelina
waiparaensis.

Cretaceous-Paleocene Boundary

The lower Paleocene foram fauna quoted above ex-
tends down to Sample 288A-8, CC. Sample 288A-9-1,
71-74 c¢cm contains the middle Maestrichtian Globotrun-
cana gansseri Zone fauna with the eponymous species
and abundant Globotruncana elevata.

Lower Maestrichtian-Middle Maestrichtian Boundary

The G. gansseri Zone fauna extends down to Sample
288A-9, CC, to be underlain in Sample 288A-10-1, 111-
113 cm by a restricted lower Maestrichtian foram fauna
including Rugotruncana subpennyi.

Upper Campanian-Lower Maestrichtian Boundary

The restricted Maestrichtian foram assemblage con-
tinues to Sample 288A-10, CC and is underlain in Sam-
ple 288A-11-1, 116-119 c¢cm by a flora of the Tetralithus
trifidus Zone, *‘transitional” between Campanian and
Maestrichtian, with a true Campanian Broinsonia par-
ca—containing flora, lacking 7. trifidus, in Sample
288A-11-2, 100-102 cm.

Santonian-Campanian Boundary

The Campanian flora cited above extends to Sample
288A-12-1, 122-125 cm and is underlain in Sample
288A-12, CC by a Santonian-Coniacian flora with
Marthasterites furcatus. The absence of the late Santo-
nian Gartnerago obliguum Zone indicates a hiatus in the
depositional record.

Coniancian-Santonian Boundary

Sample 288A-14, CC contains the early Santonian
foram fauna of Globotruncana lapparenti, G.
angusticarinata, and G. pseudolinneiana. It is underlain
by an uppermost Coniacian foram fauna of G. imbricata
and G. pseudolinneiana in Sample 288A-15-2, 43-48 cm,
associated with Santonian-Coniacian nannoplankton.

Coniacian-Turonian Boundary

Sample 288A-18, CC is the lowest sample containing
Coniacian foraminifera. An early Coniacian position is
based upon the presence of Marginotruncana renzi, M.
imbricata, and Globotruncana lapparenti. The strong
lithification and consequently poor preservation of all
the microfossil groups in Core 288A-19 through Sample
288A-23, CC hampered detailed age determinations of
these intervals; however, Turonian nannoplankton were
identified in Sample 288A-20-1, 35-36 cm.

Turonian: Sample 288A-23, CC yielded a
foraminifera fauna characterized by Praeglobotruncana
stephani and Globotruncana helvetica and is dated as ear-
ly Turonian.

Cenomanian: Samples 288A-24, CC and 288A-26-1,
4-7 cm contain Cenomanian foraminifera faunas
characterized by Rotalipora evoluta.

Albian: Albian foraminifera faunas with Planomalina
buxtorfi occur in Samples 288A-27-1, 110-115 cm and



288A-29-1, 59-60 cm. Late Albian nannofossils of the
Eiffellithus turriseiffeli Zone were found in Samples
288A-27-2, 101-102 cm and 288A-28-1, 65-66 cm.

Aptian: Mostly small, Hedbergella-assemblage
foraminifera including Hedbergella infracretacea are
present in Sample 288A-30-1, 130-134 cm.

Foraminifera

Planktonic foraminiferal analyses reveal the presence
of an incomplete Cenozoic but complete middle
Maestrichtian (uppermost Upper Cretaceous) to Aptian
(Lower Cretaceous) sequence. Foraminifera are abun-
dant and excellently preserved in the Cenozoic and
Maestrichtian section, whereas they are practically ab-
sent in the Campanian to upper Santonian section. In
the lower part of the sequence from Santonian to Ap-
tian, a progressive, though irregular change in abun-
dance and state of preservation occurs from moderately
well preserved but scarce faunas in the Santonian-
Coniacian to poorly preserved but common faunas in
the Turonian-Aptian. The state of preservation appears
to be simply a reflection of the degree of diagenesis, with
a higher frequency of occurrence of smashed planktonic
foraminifera in indurated limestones of the lower part of
the sequence. Recrystallization of foraminifera is also
concomitant with increasing lithification, and in the
Turonian-Aptian portion of the Cretaceous, foram-
inifera are almost entirely recrystallized.

Although planktonic foraminifera are common in the
indurated limestone, foraminiferal analyses were greatly
hampered by difficulties of freeing individual
foraminifera specimens from lithified sediments.
Therefore, the Cretaceous foraminiferal assemblages, as
revealed in this report, are merely a partial representa-
tion of the seemingly diverse planktonic faunas, only a
fraction of which are reconstructed in this study in the
identification of a few taxa fortuitously freed from
sediments.

Discussions of foraminifera are given in two parts by
dealing separately with the predominantly foraminifera-
calcareous nannofossil ooze facies of Cenozoic through
Maestrichtian and the chiefly limestone facies of the rest
of the Cretaceous.

Quaternary-Maestrichtian: Cores 288-1 to 288A-10

Core 288-1 is in the Quaternary and contains a diverse
fauna of planktonic and a few benthonic foraminifera.
Planktonic foraminifera are typified by Globigerina
rubescens and Globigerinoides ruber, both retaining the
original pink pigments of their test. The absence of
Globoquadrina pseudofoliata throughout Core 288-1 in-
dicates this section to be younger than 230,000 yr. Sam-
ple 288-2-1, 140-142 cm is also of a Pleistocene age and
the presence of common G. pseudofoliata and
Pulleniatina finalis (right-coiling population), but scarce
Sphaeroidinella dehiscens indicates the sample to be no
older than the base of the Brunhes Geomagnetic Polari-
ty Epoch (690,000 yr B.P.). An abrupt faunal change ex-
ists in Core 288-2 between 24-26 cm and 104-106 cm
depth. The higher sample contains an upper Pleistocene
assemblage comparable to that of Core 288-2-1, and the
lower consists of Pliocene taxa similar to those oc-
curring in Samples 288-2-3, 77-79 c¢cm through 288-5,
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CC. Sample 288-2-2, 60-62 cm, lying about midway
between the faunas of two different ages, includes a
mixed assemblage containing elements of both upper
Pleistocene and Pliocene faunas. In Core 288-2-2, there
is a sediment color change at 50 cm depth which is inter-
preted as representing a disconformity between the up-
per Pliocene and upper Pleistocene.

Samples 288-2-3, 77-79 cm through 288-5, CC are
characterized by essentially the same planktonic
foraminiferal assemblage. Common taxa include
Globigerinoides fistulosus, Globorotalia humerosa,
Globorotalia multicamerata, G. tosaensis, and
Pulleniatina praecursor (randomly coiled population)
are are assigned to an interval near the junction of lower
Matuyama-upper Gauss Geomagnetic Polarity Series
(approximately 2.4 m.y. B.P.). Numerous reworked
species, including Sphaeroidinellopsis seminulina,
Globoquadrina altispira, Globigerina nepenthes, and
Pulleniatina spectabilis are also present and suggest an
admixture of faunas as old as late early Pliocene (older
than 3.8 m.y. B.P.).

Samples 288-6-1, 90-92 ¢cm through 288-7-1, 75-77 cm
are all characterized by the conspicuous presence of
Globorotalia plesiotumida. The occurrence of this species
and the fact that these faunas predate the evolutionary
first appearance of Pulleniatina primalis and
Globorotalia margaritae are used to assign this interval
to the upper Miocene Zone N16. The zonal boundary
between the middle Miocene Zones N14 and N13, de-
fined by the first evolutionary appearance of Globigerina
nepenthes, is placed between Samples 288-8-1, 52-55 cm
and 288-8, CC where this evolutionary event takes place.
Core 288-9 and Sample 288-10-1, 104-106 cm are in
Zone N12 (= Globorotalia fohsi Zone) on the evidence
of the zonal marker and Globorotalia fohsi lobata. Sam-
ple 288-10, CC contains diagnostic species of the basal
Zone N10 (= Globorotalia peripheroacuta Zone).
Reworked early Eocene foraminifera, such as
Globorotalia formosa formosa and Maestrichtian (latest
Cretaceous) species, including Globotruncana contusa
occur sparsely in this sample. Sample 288-11, CC is in
the lower Miocene Zone N8 (= Globigerinoides
sicanus/Globigerinatella insueta zone). Both zonal
marker species are present. The fauna also contains
abundant reworked taxa of early Miocene, late
Oligocene, and Late Cretaceous.

Abundant reworked foraminifera are again en-
countered in Core 288A-1, and only a minor proportion
of the assemblage is autochthonous. Reworked faunas
are made up primarily of late Oligocene taxa indicative
of the Zone P22 and are characterized by Globorotalia
kugleri and Globigerina sellii. Because of the distinct
presence of Globigerinoides primordius, an early
Miocene (Zone N4) age is assigned to this sample. The
fauna of Core 288A-2 consists essentially of the same
assemblage as that of Core 288A-1 except for the
absence of Globigerinoides primordius and is, therefore,
correlated with the uppermost Oligocene Zone P22.

Cores 288A-3 through 288A-5 are all assigned to the
late Oligocene and represent a biostratigraphic interval
below the Chiloguembelina cubensis extinction datum
but above the Pseudohastigerina extinction datum. Core
3 is correlative with Zone P21 and Cores 4 and 5 with
Zone P20.
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A mixed assemblage comprising at least five distinct
faunas of markedly different ages occurs in Core 288A-
6. They are: lower Oligocene (Zone P19) fauna
characterized by Pseudohastigerina barbadoensis and
Globigerina seilii; upper Eocene (Zones P15-P17) faunas
including Globigerapsis mexicana, Cribrohantkenina in-
flata, Hantkenina alabamaensis and Globorotalia cen-
tralis; a middle Eocene fauna represented by Trun-
corotaloides rohri; and lower Eocene (Zones P6-P7)
faunas including Acarinina mckanni, A. subbotinae, and
Globorotalia caucasica. While taxa belonging to the up-
per Eocene fauna occur in the greatest abundance, mid-
dle Eocene species are the rarest in this assemblage.

A faunal discontinuity exists in Core 288A-8 between
105-107 ¢cm and 144-146 cm depth of Section 2. The
fauna above the discontinuity to the top of the core is
typical of the upper Paleocene Zone P4 and includes
commonly Globorotalia angulata, G. chapmanni, G.
pusilla, G. pusilla laevigata, G. pseudomenardii, and G.
velascoensis. The fauna below the discontinuity to the
bottom of Core 288A-8 consists exclusively of two
planktonic foraminiferal taxa, Globorotalia pseudo-
bulloides and Chiloguembelina waiparaensis and is
assigned to the Danian Zone Plc (= Globorotalia
pseudobulloides Zone). A stringer of chert occurring at
127-130 ¢cm depth of Core 288A-8-2 apparently cor-
responds to the position of the hiatus involving the miss-
ing three planktonic foraminiferal zones, Pl1d through
P3.

Core 288A-9 is in the middle Maestrichtian
Globotruncana gansseri Zone. Globotruncana elevata is
abundant, and other species present include Globotrun-
cana gansseri, G. contusa, Racemiguembelina fructicosa,
and Rugotruncana subpennyi. Therefore, the
Cenozoic/Cretaceous boundary was crossed in the un-
cored interval between 542.5 and 574 meters subbottom
depth. No data are available to elucidate the nature of
the boundary at this site.

In contrast to the well-preserved and abundant
planktonic faunas in the two prior cores, planktonic
foraminifera become extremely rare in Core 288A-10.
The drastic decline of planktonic foraminiferal abun-
dance is concomitant with a marked decrease in amount
of sand-size residue retained on a 63 um size sieve and,
in turn, is associated with increasing concentration of
benthonic foraminifera. Thus, it appears that the change
is due to intensified selective solution of planktonic
foraminifera possibly as a result of increasing water
depths. Although age-diagnostic, short-ranging species
are absent, Core 288A-10 is placed in the lower part of
Maestrichtian on account of the presence of Rugotrun-
cana subpennyi whose recorded range is restricted to the
Maestrichtian.

Campanian-Aptian: Cores 288A-11 to 288A-30

Planktonic foraminifera recovered at intermittent
levels from the lower part of the sedimentary sequence
at this site suggest the presence of a nearly complete
Cretaceous sequence from Campanian to Aptian.
Planktonic foraminifera appear to become progressively
more abundant downwards, but the state of preserva-
tion also worsens towards the lower part of the sequence
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as the lithification of sediments progressively intensifies.
Planktonic foraminifera older than Coniacian are
generally all recrystallized.

Planktonic foraminifera are rare or frequently absent
in Cores 288A-12 through 288A-21. Specimens of
benthonic foraminifera often exceed those of planktonic
foraminifera in this interval, suggesting a sedimentation
depth close to or below the carbonate compensation
depth. Examination of fracture surface and thin section
of sediments from Cores 288A-21 to 30 reveals that
planktonic foraminifera are contained fairly commonly
in the lower part of the Cretaceous sequence. Difficulties
of isolating foraminifera from indurated sediments,
however, hinder the full revelation of the Cretaceous
faunas at this site. Because of a spotty distribution of
paleontologically datable assemblages, no attempt has
been made to subdivide Cretaceous sediments zonally.
Rather, characteristic species identified and ages in-
dicated by them are listed below:

Sample 288A-14, CC—lower Santonian
Globotruncana lapparenti lapparenti
Globotruncana angusticarinata
Globotruncana pseudolinneiana

Sample 288A-15-2, 43-48 cm—uppermost Coniacian
Globotruncana imbricata
Globotruncana pseudolinneiana

Sample 288A-18, CC—Coniacian
Marginotruncana imbricata
Globotruncana lapparenti lapparenti
Marginotruncana renzi

Sample 288A-23, CC—lower Turonian
Praeglobotruncana stephani
Globotruncana helvetica

Sample 288A-24, CC—middle Cenomanian
Rotalipora evoluta
Rotalipora greenhornensis
Rotalipora reicheli

Sample 288A-26-1, 4-7 cm—lower Cenomanian
Rotalipora appeninica
Rotalipora evoluta
Planomalina caseyi

Sample 288A-27-1, 110-115 cm—upper Albian
Rotalipora appeninica
Planomalina buxtorfi
Hedbergella delrioensis

Sample 288A-29-1, 59-60 cm—Albian
Planomalina buxtorfi
Hedbergella delrioensis

Sample 288A-30-1, 130-134 cm—Aptian
Hedbergella infracretacea
several other species of primitive Hedbergella and
Praeglobotruncana

Although coring was not continuous and recovery of
sediments was sometimes poor, the following bio-
stratigraphic interpretation of sediments at Site 288 can
be inferred on the basis of foraminifera.

Three distinct episodes of a large-scale slumping of
sediments are recorded in the Cenozoic sequence. The
youngest slumps occurred around latest Gauss-early
Matuyama time (ca. 2.4 m.y. B.P.) when denudation
and incorporation of much of the latest Miocene and
early Pliocene sediment took place. The second slumps



took place during early middle Miocene (Zone N.9) time
eroding and incorporating mostly late Oligocene and
early Miocene sediments. Sediments as old as Late
Cretaceous were incorporated in the second slumped
sediment mass. The oldest slumping occurred during
late early Oligocene (Zone P19) time, eroding and mix-
ing largely Bartonian (late Eocene) sediments.
Sediments of early Eocene and middle Eocene were also
incorporated during the episode.

If the continuous record of sedimentation was
recovered from this site, it is most likely that the base of
these slumped sediments would be found to rest discon-
formably upon older sediments: the first slumped mass
of late Pliocene sediments overlying late Miocene
sediments; the second slumped mass of middle Miocene
resting on early Miocene sediments; and the oldest
slumped sediments of early Oligocene lying above
Paleocene sediments. It is also very likely that most of
the middle Eocene is missing in the vicinity of this site as
evidenced by the scarcity of middle Eocene taxa re-
worked into the slumped sediments.

Faunal discontinuities indicate the presence of two
additional stratigraphic hiatuses in the cored sediments.
An apparently continuous late Pleistocene column
(younger than 690,000 yr) disconformably overlies late
Pliocene sediments. Another disconformity separates
the Thanetian (late Paleocene) from the Danian.

Abundance and preservation of foraminifera suggest
that this portion of the Pacific floor underwent at least
one cycle of basinal development: Early Cretaceous
sedimentation started at a depth well above the car-
bonate compensation depth as evidenced by the
presence of abundant planktonic foraminifera and
Inoceramus shell fragments in Aptian and Albian
sediments; a general subsidence followed, commencing
around Turonian time, culminating with Campanian sea
floor below the carbonate compensation depth. A rapid
uplift brought the area above the carbonate compensa-
tion depth during middle Maestrichtian time, and the
area remained above that depth until present.

Calcareous Nannofossils

Examination of the nannofossil assemblages
recovered from the cores retrieved at the site reveals a
broken sedimentary section ranging in age from Early
Cretaceous to Quaternary. However, establishing
breaks in the sequence is, in many cases, hindered by
noncoring, poor recovery, poor state of preservation of
the fossils, and/or presence of reworked elements.

Hole 288

The section consists of 238 meters of Quaternary and
Neogene oozes and chalks represented only by 11 cores.
Nannofossils recovered are abundant to common; the
quality of preservation deteriorates noticeably with in-
creasing depth in the hole.

Core 288-1-1 to Sample 288-2-2, 24-26 cm are as-
signed to the Emiliania huxleyi-Gephyrocapsa oceanica
Zone interval. A drop in the quality of preservation ac-
companied by the incoming of reworked nannofossil
elements occurs between Samples 288-2-2, 24-26 cm and
288-2-2, 60-62 cm, suggesting a hiatus; a sediment color
change is noticed at the 50-cm level in Core 288-2-2.
Gephyrocapsa caribbeanica occurs rarely in Sample 288-
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2-5, 30-31 cm among an admixture of upper Miocene-
Pliocene nannofossils sparsely containing Cretaceous
forms. A band of feldspar-bearing, magnetite-volcanic
glass ash is located between 35 cm and 45 cm in Core
288-2-5 suggesting another hiatus, Core 288-2 as a whole
consists primarily of nanno-foram ooze. The sediments
bounded by the color change in Core 288-2-2 and the
ash band in Core 288-2-5 are tentatively placed in the
lower Pleistocene Gephyrocapsa caribbeanica Zone,
The segment comprising Samples 288-2, CC to 288-5,
CC contains mixed upper Miocene and Pliocene nan-
nofossil taxa. The presence of Discoaster tamalis
throughout the segment indicates a maximum age of late
Pliocene. The segment is placed in the Discoaster
triradiatus- Pseudoemiliania lacunosa Zone interval;
reworking hinders a finer biostratigraphic assessment.

Core 288-6-1 to Sample 288-6-6, 30-31 cm yielded
abundant and moderately preserved nannofossil
assemblages characterized by the association of
Discoaster quingqueramus, D. berggrenii, and Ceratolithus
primus. Therefore, these cores are assigned to the upper
Miocene Discoaster quingueramus Zone. The segment
including Samples 288-6-6, 120-121 c¢m to 288-7-1, 132-
133 c¢m contains nannofossil assemblages correlative
with the upper Miocene Discoaster neohamatus Zone.
The first appearance up-sequence of Minylitha convallis
in Sample 288-7-1, 132-133 cm indicated the D.
neohamatus Zone despite the presence of D. hamatus.

Between the upper Miocene D. quinqueramus Zone
and the upper Pliocene Discoaster triradiatus-
Pseudoemiliania lacunosa Zone interval, is a 9.5-meter
coring gap, hardly a thickness to accommodate the
lower Pliocene, especially if the exceptionally high rate
of sedimentation prevailed during the late Pliocene time
at the site is taken into consideration. A hiatus is
therefore suggested.

The absence of the Discoaster berggrenii Zone
between the D. quingueramus and D. neohamatus Zones
indicates a disconformity. A similar disconformity is
recorded occurring at a similar level in the South Fiji
Basin, Site 285.

The concurrent occurrence of Discoaster hamatus and
Catinaster calyculus in Samples 288-7-2, 120-121 c¢cm to
288-8-1, 118-119 cm indicates a high position in the mid-
dle Miocene D. hamatus Zone, the Catinaster calyculus
Subzone. The upper-middle Miocene boundary is
between Samples 288-7-1, 132-133 cm and 288-7-2, 120-
121 cm.

Common nannofossils of rather poor preservation are
encountered in Cores 288-8 to 288-11. The segment in-
cluding Samples 288-8, CC to 288-10-1, 94-95 cm is
assigned to the middle Miocene Discoaster exilis Zone.
Samples 288-10-2, 123-124 c¢cm to 288-11, CC yielded
poorly preserved assemblages containing substantial
amounts of reworked fossils as old as the Late
Cretaceous. These cores are assigned to the Sphenolithus
heteromorphus Zone on account of the rare occurrences
of the nominate species throughout the cores. A
noticeable drop in the abundance of Discoaster deflan-
drei occurs between Samples 288-10, CC and 288-10-2,
123-124 cm. This may suggest a hiatus. Another unclear
hiatus may exist between Samples 288-8-1, 118-119 cm
and 288-8, CC; poor recovery of Core 288-8 makes es-
tablishing a hiatus largely uncertain.
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The middle-lower Miocene boundary is tentatively
placed between Samples 288-10-2, 123-124 cm and 288-
10, CC.

Hole 288A

The section consists essentially of nannofossil chalks
and limestones with interbeds of chert and clays. It
ranges in age from Early Cretaceous to early Miocene.
The Lower Cretaceous and a great part of the Upper
Cretaceous sequences yielded extremely poorly pre-
served nannofossil remains. The Cretaceous-Tertiary
boundary lies in a noncored interval,

Core 288A-1 to Sample 288A-2, CC contain abundant
and moderately preserved calcareous nannofossils. The
assemblages encountered correlate with the lower
Miocene Triquetrorhabdulus carinatus Zone. A hiatus
may occur between 288-11, CC and 288A-1.

Core 288A-3 to Sample 288A-4, CC are rich in their
nannofossil contents, but the assemblages extracted are
of low diversity. These cores are placed in the upper
Oligocene Sphenolithus distentus Zone. Sample 288A-3-
1, 110-111 cm contains an advanced form of S. distentus
indicating closeness to the base of the Sphenolithus
ciperoensis Zone. However, a hiatus may exist in the
noncored segment between Cores 288A-2 and 288A-3.
Core 288A-5 and Sample 288A-6-1, 9-10 cm contain
nannofossil assemblages correlative with the Spheno-
lithus predistentus Zone,

Sample 288A-6-1, 115-116 cm may belong to the
lower Oligocene Reticulofenestra hillae Zone. Samples
from the remaining parts of Core 288A-6 contain
primarily upper Eocene nannofossil assemblages.
However, Discoaster deflandrei occurs in these
assemblages in abundances characteristic of the lower
Oligocene.

No recovery has been obtained for Core 288A-7. The
mixing of the fossils in the lower Oligocene Core 288A-
6, the nil recovery of Core 288A-7, and the Paleocene
age of Core 288A-8 (discussed below) invite the sugges-
tion of a hiatus; about 33.5 meters of sediments are sup-
posed to accommodate the entire Eocene,

Samples 288A-8-1, 102-103 cm to 288A-8-2, 102-103
cm contain rare to common nannofossils of poor preser-
vation and are tentatively assigned to the upper
Paleocene Heliolithus kleinpellii Zone. Reworked
Cretaceous taxa are encountered in Samples 288A-8-1,
141-142 cm and 288A-8-1, 150 cm. Common nan-
nofossils of poor to moderate preservation are recovered
from the remaining parts of Core 288A-8. Sample 288A-
8-2, 122-123 cm yielded nannofossil assemblage cor-
relative with a high level within the Cyclococcolithina
robusta Zone. A sharp decrease in the diversity of the
nannofossils occurs in Section 2 below the 122-123 cm
level. Samples 288A-8-2, 138-139 c¢cm to 288A-8, CC con-
tain assemblages dominated by primitive forms of
Cruciplacolithus tenuis. These cores are therefore placed
low in the C. tenuis Zone.

Two hiatuses associated with an increase in reworked
taxa are recognized separating the C. robusta Zone
(288A-8-2, 122-123 cm) from the overlying H. kleinpellii
Zone (base, 288A-8-2, 102-103 cm) and the underlying
C. tenuis Zone (top, 288A-8-2, 138-139 cm). The
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positions of these hiatuses largely coincide with a part of
the core over which change in color accompanied by
chert development occur.

Sample 288A-9-1, 21-22 cm contains nannofossil
assemblages indicative of a late Maestrichtian age. The
segment including Samples 288A-9-2, 100-102 cm to
288A-10-1, 29-30 cm contains rich nannofossil
assemblages of moderate to good preservation, cor-
relative with the middle Maestrichtian Lithraphidites
quadratus Zone. Samples 288A-10-1, 113-114 cm and
288A-11-2, 29-30 cm yielded assemblages typical of the
Tetralithus trifidus Zone. This zone is considered to span
the Campanian-Maestrichtian boundary. The nan-
nofossils of these cores are common to abundant and
generally of good preservation. Only Sample 288A-11-2,
80-81 cm may belong to the Campanian Broinsonia par-
ca Zone suggesting, however, an intra-Campanian
hiatus. The segment comprising Samples 288A-11-2,
100-102 cm and 288A-12-1, 122-125 cm contains B. par-
ca with the association of Eiffellithus augustus and is
therefore assigned to the Campanian Eiffellithus
augustus Zone. The abundance and quality of preserva-
tion of the nannofossils recovered from this segment are
essentially the same as those from the overlying
Cretaceous cores.

Among the scarce and poorly preserved nannofossils
contained in Samples 288A-12, CC and 288A-15-2, 129-
130 cm, the index fossil of the Marthasterites furcatus
Zone is noted. These cores are therefore of Coniacian to
Santonian age. Between the E. augustus Zone (base,
288A-12-1, 122-125 cm) and the M. furcatus Zone (top,
288A-12, CC) a hiatus may exist in regard to the ap-
parent absence of the Gartnerago obliquum Zone. Poor
recovery of Core 288A-12 renders establishing a hiatus
uncertain.

Core 288A-16 and the underlying cores contain rare
to common, poorly preserved nannofossils. Diagenesis
is probably the main cause of the poor state of preserva-
tion as well as the reduced abundance. Some of the nan-
nofossil contents of these cores can be dated, but only a
few can be assessed zonally.

In containing Micula decussata without the associa-
tion of Marthasterites furcatus, Cores 288A-16 and
288A-18 are placed in the Micula decussata Zone. A late
Turonian age as a maximum for these cores is therefore
established. Sample 288A-19-1, 115-116 cm proved to be
barren of nannofossils. However, the assemblage
recovered from Sample 288A-20-1, 35-36 cm is rich and
moderately preserved indicating a Turonian age. Cores
288A-21 to 288A-26 range in age from early Cenoma-
nian to late Turonian. Samples 288-27-2, 101-102 cm
and 288A-28-1, 65-66 cm are assigned to the Eiffellithus
turriseiffeli Zone; their age is therefore late Albian.
Cores 288A-29 and 288A-30 are probably of Aptian to
Albian age.

Hole 288B

One core was recovered consisting of micarb-foram-
bearing, nanno ooze. It contains rich and moderately
preserved nannofossil assemblage, typical of the upper
part of the middle Miocene Discoaster exilis Zone (=
the Discoaster kugleri Zone of some authors).



Hole 288C

Only one core was retrieved, consisting of glass-shard-
bearing, foram-micarb-rich nanno ooze. The core con-
tains nannofossils indicative of middle to late Miocene
age. The core is placed very high is the Discoaster
hamatus Zone,

Radiolaria

Radiolaria are preserved in gray to white foram-
nanno oozes and chalks, essentially similar to those en-
countered at the adjacent Site 289. However, the bio-
stratigraphic range of Radiolaria-containing cores re-
covered at Site 288 is shorter than at Site 289, and the
preservation and diversity of assemblages are consider-
ably poorer. At least four discontinuities occur within
the Radiolaria-bearing column,

Core 288-1 through Sample 288-5, CC yielded
Radiolaria in abundances ranging from few to trace.
Core 288-6-1 through Sample 288A-2, CC contaimn con-
siderably higher numbers of radiolarians, but compared
to Site 289 preservation and diversity is poor. Sample
288A-3-1, 120-122 cm proved completely barren and
only a few specimens in poor preservation were found in
Sample 288A-3-2, 51-53 cm. Lower samples, down to
Core 288A-5-1 yielded comparatively abundant radio-
larians, but only traces were found in Core 288A-6. Be-
low this point in the site no biostratigraphically usable
specimens were found, and most cores appear to be vir-
tually completely barren.

The extremely sparse fauna of Sample 288A-6-1, 76-
78 cm suggests a position within 7. tuberosa Zone,
08.31. Thus, disappearance of Radiolaria in Hole 288A
occurs at a level slightly higher than the major T.
bromia/T. tuberosa Zone discontinuity at Site 289,
Whether any part of the Radiolaria-bearing 7. bromia
Zone section of Site 289 is present at Site 288 cannot be
determined, as no recovery was achieved between Cores
288A-6 and 288A-8, which belongs to the Paleocene.

Zonal Allocation

Zonal allocation of Hole 288-288A samples is com-
plicated by reworking and poor preservation (see
Harker, this volume). Allocations may be summarized:

288-1, CC: 0. tetrathalmus Zone

288-2, CC: S. pentas Zone

288-4, CC: S§. pentas Zone

288-6-1, 110-112 cm: O. antepenultimus Zone

288-6-4, 70-72 cm: O. antepenultimus Zone

288-6, CC: 0. antepenultimus or C. petterssoni Zone

288-7, CC: 0. antepenultimus or C. petterssoni Zone

288-8-1, 67-70 cm: D. alata Zone

288-10, CC: D. alata Zone

288-11-1, 113-115 cm: C. costata Zone

288-11, CC: C. costata Zone

288A-1-1, 73-75 cm: C. virginis Zone

288A-1, CC: C. virginis Zone

288A-2, CC: L. elongata Zone

288A-3-2, 51-53 cm: D. ateuchus Zone

288A-4-2, 92-94 cm: D. ateuchus Zone

288A-4, CC: T. tuberosa Zone assemblage,

anomalously old with respect to nannoplankton.
288A-6-1, 76-78 cm: T. tuberosa Zone

SITE 288

SEDIMENTATION RATE

The sedimentation rate curve (Figure 11) and the
calculated sedimentation rates (Table 3) reveal that on
thicknesses corrected to an initial 70% porosity
depositional rates lie between 17 and 77 m/m.y. These
extreme rates are both near the top of the sedimentary
column. The former low rate possibly reflects current
scouring and the latter high rate slumping.

Apart from a short interval of very rapid sedimenta-
tion in the middle Miocene (again possibly slumping)
the sedimentation rate is more uniform. Good age con-
trol in the Cretaceous reveals a possible upward increase
in the depositional rate from around 25 m/m.y. to over
40 m/m.y., assuming the time scale to be reliable. This
increase in sedimentation rate contrasts with the bio-
stratigraphic data indicating an increase in water depth
over most of that time. The form of the sediment ac-
cumulation curve indicates a break in sedimentation in
the late Cenomanian.

The gap in recovery in the lower part of Unit 1
between the late Paleocene and the early Oligocene
could well contain Eocene sediments deposited inter-
mittently as at Site 289.

The early Oligocene to early Miocene sedimentation
rate is rather lower than the Cretaceous one even though
the evidence given by regional tectonics (Larson and
Chase, 1972) and paleomagnetic data (Hammond et al.,
this volume) is that the Ontong-Java Plateau moved a
substantial distance northward during that time.

The high depositional rates in the middle Miocene us-
ing the time scale of Vincent (1974) are reduced sig-
nificantly using the revised Miocene of Saito (shown in
Chapter 2, this volume) based on sediment thicknesses
at Site 289.

SUMMARY AND CONCLUSIONS

Summary

Site 288 was drilled on the flank of the Stewart Basin,
an open-ended feature on the southeastern margin of the
Ontong-Java Plateau. The site required use of reentry
techniques to change dulled bits. Bit wear was high due
to the large amount of chert in the section. A second
reentry was also successful, but found the hole plugged
below casing depth.

Basement was not reached, but a comparison to Site
289 suggests that the oldest sediments (Aptian) may not
have been far above it. A comparison between the two
sites is given in the Site 289 report (this volume). Two
lithologic wunits are defined:

Unit 1 (0-466.5 m): Pleistocene to lower Oligocene.
Foram-nannofossil ooze and chalk. Nodular chert from
Oligocene downwards, with an isolated occurrence in
Miocene.

Unsampled interval (466.5-533.0 m): No recovery in
this interval.

Unit 2 (533.0-988.5 m): Upper Paleocene to Lower
Cretaceous (Aptian). Nannofossil chalk and limestone
with interbeds of chert, vitric clay, and siltstone.

Early Cretaceous

Formation of the sea floor at Site 288 probably took
place during Early Cretaceous. Perhaps the waning
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Figure 11. Sediment accumulation curve for Site 288 based on nannofossil and foraminiferal age determinations. Values in
brackets are estimates only. (Time scale after Vincent, 1974 and van Hinte, 1972.)
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phases of volcanism associated with formation of the sea
floor are represented by the tuffaceous components of
Subunit 2E found in Cores 288A-29 and 30, which are
similar to the Aptian sediments, found immediately
above basement at Site 289,

Late Cretaceous and Early Tertiary

Periodic influxes of volcanogenic sediments into the
carbonate depositional environment occurred during
mid Cenomanian through early Turonian time at Site
288, contributing to Subunit 2D. Based on the age of the
crust determined at Site 289, the volcanogenic sediments
may have been derived from an east-west striking
spreading center actively forming the high plateau at
this time to the west of an intervening north-south frac-
ture zone. This feature is seen in the profile between
Sites 288 and 289 (see Summary chapter). Gradual sub-
sidence occurred from Turonian to Campanian prob-
ably initially forming the Stewart Basin at that time, at-
taining a maximum depth near or below the foram solu-
tion depth, but above the nanno solution depth in the
campanian (see Paleontology section).

A resurgence of volcanic activity occurred in late
Coniacian resulting in the addition of a volcanic compo-
nent to sediments of Subunit 2B,

The sea floor was elevated above the foram solution
depth (or that depth increased) in middle Maestrichtian
time as indicated by the presence of well-preserved
foraminifera in the upper part of Subunit 2A (discussed
in the Paleontology section). Cretaceous-Tertiary, intra-
Paleocene, and Paleocene-lower Oligocene(?) hiatuses

SITE 288

are all attributed to periodic bottom currents scouring
the unstable sloping surface of the western end of
Stewart Basin leading to reworking and condensation of
the sedimentary section.

Early Oligocene-Late Miocene °

Carbonate sediments accumulated during (a) early
Oligocene through early late Oligocene, (b) late late
Oligocene, and (c) latest early Miocene through early
late Miocene. Episodes of accumulation were separated
by periods of late Oligocene and early Miocene non-
deposition, erosion, or condensation, probably at-
tributable to periodic fluctuations of bottom current ac-
tivity on the marginal slope of the plateau. The origin of
the chert intervals within the incomplete Oligocene se-
quence (only very slightly developed in contem-
poraneous sediments at Site 289) may be directly related
to the discontinuities in the history of sedimentation.
That is, the cherts immediately underlie unconformities.
Accumulation may have ceased in the early late Mio-
cene, perhaps due to a recrudescence of current activity.

Fossils as old as cretaceous are reworked into
sediments of early Miocene and early Oligocene age im-
mediately above the hiatus.

Late Miocene to Pleistocene

Deposition on the marginal slopes of the plateau con-
tinued in late Miocene to Pleistocene times. Late
Miocene to Pliocene volcanism along the west end of
Stewart Arch and the Roncador Homocline, to the

TABLE 3
Sedimentation Rates, Site 288

Sedimentation Rate

Thickness (m/m.y.)
Corrected Thickness
Interval to 70% Corrected
Depth Thickness Porosity  Porosity Age Duration  Observed to 70%
Unit (m) (m) (%) (m) (m.y.) (m.y.)  Thickness  Porosity
1A 0-12 12 70 12 0-0.7 0.7 17 17
12-82 70 69 77 (2‘4-2.5{) (1.0) (70) 7
6.8-7.3 0.6 22 28
1B 82-95 13 61 17 6.6-7.5 0.9 14 19
9.3-16.4b 7.1 20 27
95-235 140 58 191 9.7-16.2 4.5 31 42
235-465 230 51 376 21.5-34.5 13 18 21
74 465-525 60 (54) 92 (34.5-57.5) 23 (2.6) (4)
2A  525-536 11 56 16 (57.5-58) (0.5) (22) (32)
536-550 14 53 22 (62-63) (1.0) (14) (22)
550-645.5 95.5 51 156 66.5-69.7 3.2 30 49
645.5-686.5 41 49 70 73-75 2.0 21 35
686.5-737 50.5 41 99 (80-82.3) (2.3) (22) (43)
2B 737-775 38 37 80 §2.3-84.2 1.9 20 42
2C 775-814 39 39 79 84.2-86 1.8 22 44
2D B14-B85 71 27 173 86-91 5.0 14 35
2E 885-908 23 27 56 96-98.2 2.2 10 25

Note: Values in parentheses based on an assumed gradient of the sediment accumulation curve.

3C0rresponds approximately to interval with no recovery.

b

Revised Miocene time scale of Saito (unpublished data).
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LITHOLOGIC DESCRIPTION

Foram-nanno coze Unit 14

Foram-nanno ooze; vitric ash and black pumice

Foram=nanno ooze

Foram-nanno ooze; ash streaks and patches
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Figure 12. Composite biostratigraphy, lithology, and physical properties, Site 288.

Foram-nanno ooze Unit 18

Foram-nanno ooze to chalk

Manno chalk

Nanno chalk
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LITHOLOGIC DESCRIPTION

Foram-nanno chalk
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Figure 12. (Continued).

& Indicates chert
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LITHOLOGIC DESCRIPTION

Unit 28

Interlaminated nanno chalk and vitric
siltstone; interbedded with dark
reddish-brown to dark brown chert

.00

BULK DENSITY
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. Unit 2C
Interbedded nanno chalk and reddish- —
brown chert

Nanne chalk and laminated chert

[

>

- Unit 20
Brown vitric claystone; nanno chalk ——

and limestone; and reddish-brown to
Tight gray chert

Foram-nanno chalk, grading to
silicified limestone; interbedded
with greenfsh-gray vitric silt-
stone and brown cherts. Rhythmic
sequences of nano limestone, foram
limestone, chert nodules, and dark
gray vitric siltstone. Hanno lime-
stone with siltstone Jaminae; lime-
stone interlaminated with vitric
siltstone and interbedded with chert,

Limestone with manganese dendrites;
olfve-yellow claystone; and reddish-
brown chert

Limestone laminated, lenticular Unir 2E
and flaser bedded; interbedded
red chert. Limestone becoming

silicified,

Lamirated, partially silicified
limestone interbedded red to
brown chert.

Laminated partially silicified
limestone containing feldspar
and glavconite; interbedded
laminated chert, laminated and
lenticular often silicified
Timestone containing glass
shards, opagues, heavy minerals,
and zeolites and dark aray chert
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X

88T ILIS



south and west of Site 288 (Kroenke, 1972) may have
contributed the upper Pliocene ash-rich zones in
Subunit 1A. The underlying Miocene-Pliocene hiatus
may well represent the last vestiges of tectonic adjust-
ment associated with the formation of the Stewart Arch
and the Roncador Homocline. Extensive reworking was
associated with deposition of the abnormally thick late
Pliocene section.

Younger, regional, transcurrent displacements
reported elsewhere on the plateau (Kroenke, 1972) may
have caused slumping and subsequent scouring resulting
in the Plio-Pleistocene hiatus described near the top of
Subunit 1A.

Conclusions

The history of Site 288, at the present day occupying a
position on the eastern marginal slope of the Ontong-
Java Plateau, is best considered in relation to the history
of the main part of the plateau as very fully recorded at
Site 289.

Though the age of crustal genesis of the two sites is
supposedly closely comparable—Aptian—the subse-
quent Cretaceous histories are sufficiently dissimilar to
suggest that different and conceivably widely separated
spreading centers were involved. Whereas at Site 288 all
the stages from Aptian (Early Cretaceous) through
Maestrichtian (Late Cretaceous) are represented, the Al-
bian (late Early Cretaceous) through Santonian (earlier
Late Cretaceous) seems to be absent at Site 289. Pre-
sumably the surface of sedimentation came under the in-
fluence of erosional or nondepositing bottom currents
which did not affect Site 288. The sea floor at Site 289
could have been appreciably shallower, and it is possible
that the recommencement of Campanian sedimentation
was associated with a phase of rapid subsidence which
appears to have carried the floor below the foram solu-
tion depth during late Campanian and early Maestrich-
tian. Curiously, however, synchronous decline in foram
preservation is observed at Site 288, and it may be that
some control other than depth was affecting planktonic
foram preservation during this period. Relatively good
preservation had resumed at both sites by middle
Maestrichtian and has persisted to the present.

Paleocene histories are comparable at the two sites,
At both there is probably a sub-Paleocene disconformi-
ty, at both there is a Danian/Thanetian disconformity,
at both the preserved Paleocene is notably thin.

In post-Paleocene time the histories of the sites are
markedly different but complementary in important
respects. The Eocene through Pleistocene history of Site
288 strongly suggests that the bathymetric and physio-
graphic contrasts between the sites which are seen today
originated immediately preceding or during the early
Eocene. Site 288 and its vicinity became a current-swept
slope upon which sediment deposition was intermittent
and sometimes associated with extensive resedi-
mentation of material from the plateau surface and
margin,

At Site 289 a period of nonpreservation of sediment
intervened between Paleocene and early Eocene. The
preserved early Eocene is very thin due to a further
period of pre-middle Eocene erosion or nondeposition

SITE 288

before the onset of sustained Lutetian through Barto-
nian accumulation. However, the possible condensa-
tion, extensive chertification, and complete or virtual
absence of opaline fossils can possibly be taken as in-
dicating persisting relatively high bottom current activi-
ty throughout the Lutetian. The highest upper Eocene
and lower Oligocene are lost in a further and final dis-
continuity.

Periodic intensification of bottom currents, responsi-
ble for the broken and frequently chertified Eocene se-
quence of the plateau surface, almost certainly had a far
more severe effect upon marginal slopes and, therefore,
at Site 288. If Eocene sediment is preserved at Site 288 it
must be restricted to the uncored interval between Cores
288A-6 and 288A-7, Core 288A-7 (unrecovered), and
the subjacent uncored interval above Core 288A-8. A
thin sequence may exist, much reduced due to the
enhanced effects of the Ypresian/Lutetian and Bar-
tonian/Rupelian current episodes recorded at Site 289.
If nonrecovery was, as seems likely, due to extensive
chertification, this is a striking example of the associa-
tion of chert with a compressed interval (see, also,
below).

Major loss of Eocene sediment at Site 288 is believed
to have been due to the latter of these episodes, and a
substantial vacuity is suggested closely below Sample
288A-6, CC. Reasoning depends on the nature of the
Eocene/Oligocene discontinuity at Site 289. This break
was not the result of ““depositional still-stand.”” There is
no evidence in Core 289-102-1 (immediately below the
discontinuity) of the Radiolaria solution and chertifica-
tion elsewhere associated with prolonged periods of
reduced sedimentation. Highest Eocene sediments were
more probably stripped rapidly during a brief very latest
Eocene and/or very lowest Oligocene current erosion
phase, followed by immediate recommencement of nor-
mal Rupelian (early Oligocene) sedimentation. This
break is widespread in the western Pacific (Kennett et
al., 1972), and suggestions of an angular unconformity
at some localities might suggest pre-Oligocene tec-
tonism. The effect of such an episode at Site 288 would
have been one of maximum downcutting into pre-
deposited sediment.

The aftermath of this episode is recorded in Hole 288,
Core 6 (Rupelian). Currents continued to flow down the
Site 288 slope, but they deposited. The resulting sedi-
ment was particularly rich in late Eocene derived
foraminifera, with some early and very rare middle
Eocene forms, together with middle Eocene nanno-
plankton, High turbulence at or slightly above the sedi-
ment-water interface is believed to have retarded Radio-
laria burial and resulted in almost total dissolution of
opal.

Conceivably this reworked Rupelian pile extends
downwards through the entire Sample 288A-6, CC
through Core 288A-8 undocumented interval and rests
on Paleocene, the Eocene having been completely re-
moved.

Accumulation appears to have been essentially con-
tinuous from early Oligocene through earlier Chattian,
though the apparently anomalous old “Radiolaria age™
of Sample 288A-4, CC relative to the “nannofossil age”
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of Sample 288A-5, CC might suggest massive derivation
of slightly older fossils. By analogy with Core 288A-6,
such derivation could point to a discontinuity below
Sample 288A-4, CC.

Further increase in bottom current activity could have
halted accumulation in the later Chattian. Intense
reworking and leaching supposedly have eradicated
opaline fossils in the upper portion of Core 288A-3 and
resulted in the intra-late Oligocene discontinuity and
compression between Cores 288A-2 and 288A-3.

A further and more prolonged accumulation still-
stand again, presumably current-induced, led to the dis-
continuity or compression between 288-11, CC and
288A-1. Comparatively prolonged, continuous accumu-
lation now set in during the latest early Miocene and
persisted through early late Miocene. As in the early
Oligocene, recommencement of accumulation was
associated with marked incorporation of earlier fossils,
some as old as Cretaceous.

It is noticeable that chert is comparatively frequent
through the broken Oligocene column of Site 288, and
the age of the single, isolated chertified core at Site 289
(289-74) could well correspond with that of the intra-
Late Oligocene compression in Site 288. It is also notice-
able that the total chertified thickness plus vacuities at
Site 288 correlates broadly with a segment of Site 289 in
which Radiolaria populations appear to have under-
gone selective solution (Holdsworth and Harker, this
volume).

The Miocene record terminates between Cores 288-6
and 288-5, and there may be a rather precise corre-
spondence between the earlier time represented by the
Site 288 Mio-Pliocene discontinuity and that repre-
sented at Site 289 by a segment with selectively dissolved
Radiolaria faunas (Holdsworth and Harker, this vol-
ume). Conceivably, recrudescence of opal solution at
Site 289 was genetically connected with cessation of
sediment accumulation at Site 288. Late Miocene to
Pliocene volcanism recorded along the west of Stewart
Arch and in the Roncador Homocline to south and west
could also have induced slumping at Site 288.

The thickness of the Site 288 late Pliocene is apparent-
ly abnormally great for its zonal range, and an abun-
dance of reworked fossils points to considerable con-
tributions from predeposited late Miocene and early
Pliocene.

The period of Pliocene accumulation may have been
brief (the deposits being disconformable upwards
against Late Pleistocene) and conceivably they represent
the slumping of highly fluid Mio-Pliocene sediments.
The Plio-Pleistocene discontinuity could be associated
with further slumping associated with transcurrent
movements recorded elsewhere on the Ontong-Java
Plateau.
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APPENDIX A
Smear-Slide Determination, Site 288 (values in percent)
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1 = RS pad & Mater Content 1-98 (42.28) - 1 TPl [ gray; soft.
"E:-,- o NANKD-FORAM ODZE, light gray; soft. E Tt B 55 1-100
e 55 1-135 = |r|r T N SBTH s 6 xS LR
i ] 5Y 6/1 i@ ok 6 P = e Pt N8 swirled with 20% F 4R 20 13 51
[ LN s s i i SR Mater Content 1-144 (41.41)
e Lot | - | = L
T e PYRITE RICH, FORAM-NANNO OOZE, light gray = Pl el - W7 swirled
-1 <] to gray; soft, -8. = '| . ‘1—"-4_"" with N8
| = .J_-L g BiMn = § _"T_L'L_I_ Black pyrite streak Sectfon 2-115 to 120.
| 2 E : 'L::._ 3 BWIN 30k F 25% Py "R g |z 2 =1 _""_J- T Water Content 2-66 (40.02)
] T . No ’ =1 |53 e
| - - NANNO-FORAM DOZE, white; soft. 3;_ g ""_|__i__|_ NANNO-FORAM DDZE, 1ight gray.
[ - L L N8 swirled 55 4-63 5| a ] -
1 : L
| | TTF i " to 5Y 6/1 Eﬂ_ nE 1% 61 H e 60% F 39N %R Tri 61
T w|w T ==
| 3} 5 7/1 PYRITE RICH, FORAM-MANNO DOZE, black streak; B A%] core T 21 s 1]
Ja 'r 1] N& pyrite spheres in nanno ooze and pyrite dust. ol RIR|P Catcher —l-"rl. e
‘ 4t [ ; 55 4-74 slafnjc fm S oy
3 15 e 5Y /1 swirled gep— 2% 61 "z 1% sI Explanatary notes in Chapter 2
wl | 3% [F] L 26% F 12 1M 1% R
5
g 4 T K8 suirled 25% Py 116 %S
5 j T with N7 Water Content 4-85 (42.73)
wls —+- P FORAM-NANNO OOZE, greenish gray; stiff;
::: | - _._J__;. II:' swirled “clay pebbles" at 85 and 105 cm.
| \ I wiEh:HS 55 4-106
| 4 4 AR s Trd WA
| | ‘:E it e 305 F 1R Tri 61
4 ! ] Y 6/1 swirled
. ! ‘_g.i-r i S SeTI® water Content 5-63 (43.57)
| E L iyt nr;u? Grain Size 6-22 (4.8, 29.5, 65.7)
| [ 51'::4__‘1_1. swirled CaCD; 6-26 (92)
|§L T T W Grain Size 6-50 (10.1, 35.9, 54.0)
|2 ::-r_':__._: 3 o CaC0y 6-53 (66)
L= _."T:".n_""_;, 5Y 7/1 swirled Water Content 6-72 (42.59)
I=| e il T R X ;‘é"‘ N7 and  pypiTE, RAD-CLAY-VOLCANIC GLASS-SHARD-
|5 5 I | BEARING FORAM-NANNO OOZE, light olive gray
1=] i ol o Rl 3 “brown streak.”
Bl B i Tl L sS 6-105
18| 5 Byl |y ma %0
[3i Y 30% F a1 R %5
2| T -
& | i Ea il SY 7/1 and 10% 61 3% Py 1% s1
f ‘r_‘,—l-_l_-&c N8 swirled
“ :KT:LJ.A‘ 3
§ ] _I___J.J_.I.
3 § 6 :T_T..I.I_:
3 =
e -"u_: . NANNO-FORAM 00ZE, 1ight gray.
tls _.—r}-l-_,_-l- ss cc
EH e = a1 N - L4
slalr|na]e 1 1
GElelr|a] o Fropd k| "
S o Wlecla Catcher "r-‘-"r*-"' =9
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Site 238 Hole Core 5 Cored Interval: 67.0-76.5 m Site 288 Hole Core 6 Cored Interval: 86.0-95.5m
FOSSIL " FOSSIL w
cHRACTER] = | g § [ CHARACTER ) 2 | g §
g, 2|z Sl @ | cimiorosy |- LITHOLOGIC DESCRIPTION l,., |2la].|E] & | crmowosy =k LITHOLOGIC DESCRIPTION
s 1718 5| HE s 13[5[5]8] & HE
ZEa3|Z|8]| g SE4B|3)E[% g|E
o el g(5 EEZ =%~ e
0 0
= I =, L
e TR Mater Content 1-60 (33.48) ] FORAM-NANNO O0ZE, same Tithology as above,
i o il s T s | ks T Bl light gray; soupy.
o B i N7 NANNO-FORAM DOZE, Tight gray; stiff; O g 1 o Pl
0.5 B L S 3 pumice pebble at Section 1-BO. s s S oy N7 Water Content 1-121 (37.17)
1 ::T:i" S5 1-105 1 e Sy Grain Size 2-60 (6.9, 41.2, 51.9)
vobrbal BTF  S5LN 15 W Tris FlAle O L Pl (& Water Content 2-70 ((37.30)
= By o FORAM-NANNO-RICH DOZE (patch) - greenish rRlc|g Sl Pl CaC0s 2-100 (95)
R o 'L_l. i gray (56 4/1). -FT-J‘:.t" —3—: T
T T, = 55 1-146 3T e
:..:_ '_l_i_l_ ToX N 308 F TrL G Trs M e = ﬂ:—" = or  92% Cryst 100% Calc
~,—;1‘_|_ e LT B n FORAM-NANNO-OOZE, Tfght gray: stiff. M NANNO-FORAM DOZE, light gray; soft.
g e Py 7.51R 7/1 Black pyritic streaks at Section 2-50 to 55, e Ty s5 2-140
2 _.,.,ﬂ'_.l__l_.n 3 60, 65 to 70 cm. ? J..,.T.,. — TOEF 1% R %5
S 1 ol PR Ty 7.51R 71 Water Content 2-75 (38.30) B e o T B
— T T e e e ~|_'_-f' P |
| Il Water Content 3-50 (39.85) s L S 3
| = i it aC0; 3-85 (77) Tk |
=L o ™ x6, 7, Grain Size 3-87 (9.9, 31.8, 58.4) o e AAF ol
N i L Graenish gray (56 4/1) streaks at e Thy Yater Content 3-65 (35.72)
M o fagethar Section 3-62, 70. a.,.“"_,. - Grain Size 4-44 (6.8, 41.2, 52.0)
= RAD-BEARTNG, FORAM-NANNO-D0ZE, medium to | '-r_-":-r 4 Water Content 4-88 (37.63)
. 3 T Tght gray: stiff. wlu 3 :_'-r_'_ﬂ- =] Grain Size 4-120 (7.0, 48.1, 44.9)
I 55 3-120 HE J—L o
—1..:_;-_4.-_|_-4- A BEN 0% F 5% R %S 25 ba ¢ R o
- [ S = - P
il ~".,.‘.|.l"_|. Grayish green (56 5/2) patch at Section 4-10. § E"E m R g =
S | :ﬂ_-r:-l-J_-l- :?'5?];' Water Content 4-40 (40.15) EA G ::‘_—?' e
g m e T swirled X-ray 4-67 i = & 5 3 ity
2 | - My together r 98% Cale 1% Plag = w2 e e Ty
w_ 4 :_‘_—r-_l__‘_a. 1 81% Cryst 1% Quar E & cla|a ::_l' e Ka
s T FORAM-NANNO-00ZE, medium to 1ight gray, = E oy FORAH-NANND DOZE, very 1ight. gray; soft.
:§ T light gray; stiff. = 4 55 4-148
5 i ETi I 55 4-120 i o) gt EN aosF 1R s
2 R i gt BTN 1w s e
(= e 40t F 1 Py T o= |
= B I oy Sl Water Content 5-74 (35.13)
& - FORAM-BEARING, NANNO-RICH OPAQUE VOLCANIC Frpfas
=l _"-‘1'"_-'-_'_4- i ASH, black (streaks). I o e Mater Content 5-144 (35.99)
| B i S e E 1 601 S5 5-11 I il il ZEOLITE AND CHLORITE-ALTERED VOLCANIC
12 5 R Swirled 2% 61 205 N 2% Fsp %S 5 i T ROCK FRAGMENT, green granule at Section 6-10.
|8 _-r-r-'_l_-'-_._ - 30% Opag uF 1R e S PRl 55 6-10
!T] :'_-r'd_:.t. N7 Water Content 5-122 (42.22) I 4_"'_;| TE 61 40Kz Trt Fsp
L] e FORAM-NANNO-00ZE, gray; stiff. I eipiele ] NANND AND CLEAR GLASS-SMARD-BEARING,
2 T 5 5140 L A ALTERED GLASS-SHARD OPAQUITE (black],
E n 3 BEN 1% py ™ s Nlals- It patch at Section 6-39.
5|2 i T, WL F Tri R I J_i-_L i 5 §-38
5|2l = A2 el g Water Content 6-80 (42.96) Fra Brlmg @ 1D
5% 6 i i s 6 S g 8% N T TeE s
5 a4 FORAM-NANHO DOZE, light aray. SRS T
3|5 ‘..—ﬂ-l- _._:j 55 €C = g gl T Water Content 6-85 (41.71)
2 E ey i BN x5 1% 61 2 - T S ey
22| 2l b e % 1 Goan AL RS 3 e FORAM-RICH NANNO DOZE, white.
i 5 . e L 55 CC
Flale == s F e = RN
&1 [n| Lo b ol | s g rfr]o] o e | sren 9 r H gsp ny LA
K atcher | = y atcher
clr - J.-L.J_ = NjC|rF _r.l_“-_l_

Explanatory notes in Chapter 2
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Site 288  Hole Core 7 Cored Interval: 114.5-124.0m Site 288 Hole Core 10 Cored Interval: 200.0-209.5 m
FOSSIL =14 cH:g:EILR 1
CHARACTER HE iR = sla
7 gl g = 3 i _l_‘|_' 2| g =
214 S & | uimowosy | £ |2 LITHOLOGIC DESCRIPTION = . =lasl 15 & | cimocosy | $ |4 LITHOLOGIC DESCRIPTION
Zleag |Z]12lalE] B zle = 8 al2lald] @ Z|le
2 3 g olals [ = z glE|2|& 1 =
s =N b=t o232 = =]
f 0 0
3 - NANNO-FORAM CHALK, very light gray, semi- i ]
g- 1 empty Jithified; very faintly mottled. E =
- 0.5 5 1-135 H 0.5 NANNO CHALK, very light gray to white,
golelalel = i 505 N s R 5 1 - yery slight bioturbation; semilithified,
o) & o
E.!E —'—‘1+| & i Light gray (10YR 7/2) slurry at top of wl= 2l el v 2 ® Na Al s abares
wSle[a]e 10— Section 2. = N ; [ Water Content 1-144 (33.06)
v 2= ="
E § q"=, wnl=1- L5 . Pyrite-bearing band, very pale purple gl 5= Mater Content 2-66 (35.96)
2 |of3) 8 Ly - {59 7/2) We Section 253 to.d6 | HE FORAM, GLASS-SHARD-BEARING, NANNO CHAL
- -] » .
¥ = 1k - : T Water Content 2-93 (38.52) g £ % very figh: gray to white; semﬂithif!eg.
2l |33 T § GLASS-SHARD-BEARING, FORAM-RICH, NANNO =] &l slightly mottled.
=1 s o DOZE, very 1ight gray; stiff to crumbly. 5|8 FIA]a 58 2-
Dul5 i o ~g|2 1o
215 ? . 55 2-115 2|18l r{alq]2 N IF 1t R
£3|E s O TENW . 20tF 5% 61 S r(alg L 15 Fsp %5
-
i il L E e oy I FORAMCBEARTNG, NANNO-QOZE, white: il I o L i FORAM, BEARING, NANNO-CHALK, white.
Sol Inl=1- t—l-i-'»:.._ ss ot i 35 LC
24 el TN 7% F 1% 61 %S ’—:: TEN 21 1% Cale s,
az Flale i~ g N 5Y 8/1 e FlAlal core 5Y B/1 55 F 1% Fsp
Slefr |a]o | B a4 |G S2 | R A" carcrer C
k] wlele Catcher (" 1" 17 =g |N|c]p]"® cc
1 1
Site 288 Hole Core 8 Cored Interval: 143.0-152.5m Site 288 Hole Core 11 Cored Interval: 228.5-238.0m
L_Fassn I FOSSIL |-
CHARACTER | = gla CHARACTER | = Ela
mmE g =k S| a2 = -
gl 12ls 5| & | LitHoLosy ’g “ LITHOLOGIC DESCRIPTION gl.. |2ls =] & | comoroer [ (% LITHOLDGLC DESCRIPTION
=1 vi | e | W = = FAEA AR La = -
2,l4]= dla] = S|E ] EnlZ|E|E|¥| = S|=
g2 5E8|2|8 55 §§aﬂﬁm &5
0 0
- o 3
b F— —— Water Content 1-3 (35.87) 4
wl=2ls I Water Content 1-44 (37.19) i
HEHH AR 0.5 5 &1 e 0.5
g5l e o 7Y e FORAM BEARING, NANNO-CHALK, very light 2 3
= & : RiClr]|1 i gray; semilithified; slightly mottled. = 1 5
w e A = 55 1-110 E I HE NAKNO CHALK, Tithology as above, very
a 31 " SEN 5% F 1% R L | |81 |1, L T to Tight gray to white, slightly mottled.
R T NANNO 00ZE, white g 8 Fo N9 Mater Content 1-111 (24.83)
& E . ’ = —1 I I i
= % g ,4_"'_._'1—‘_1.. S5 e E u ‘E - :. i Water Content 1-144 (22.81)
=g ; 2 CH [ it [ 5Y 8/1 ST N 2F 1nz 1% 8 J 5% e Water Content 2-40 {24,50)
@l "1 catcher [ 4=, =~ SIS C|0F 1C ) =
&l ¢ =il S GLASS-SHARD, BEARING, OPAQUE-PYRITE RICH
| L » o o Catipaster calyculus:Szone Z| |El8 B NANND CHALK, black-oreen (patch at Section
Site 288  Hole Core 9 Cored Interval: 171.5-181.0 m E 2|2 2 s 2-110); semilithified.
FOSSIL pr = 55 2-110
CHARACTER | = Ela 2 o 203 Opag 2% F 1R
) nEREE: LITHOLOGY 2|3 LITHOLOGIC DESCRIPTION 8 iy o H3 o
2eg |Z1S]a]|E)] & § 2 ud FORAM, NANNO CHALK, very Tight gray to
gi & § § 2 L HE @ Flalal| core white; semilithified, s1ightly mottled.
EE2 5 RIA 7| catcher s s5 2-140
BT W 21 Cale 5. 13§
0 40% F 15 R
caco; 1-41 (93
ol2lal e oo £a€0, 1-41 (83) 5Y 8/1 FORAM-BEARING NANNO CHALK, white.
£1=|z|2 NB-N3 Grain Size 1-43 (2.7, 43.8, 53.6) $5 CC
g g5l plclm FORAM BEARING, MANNO CHALK, very light gray N 1% 5 1% Fsp
= tlw 1 to white, slightly mottied lhinturhatedi; 10% F 1% 51
| |8E semilithified.
=
=l 3l 5 FORAM-BEARING NANMO CHALK, 1ight gray to
= :_-3 § S — 1 N7-N8 very light gray; semT'Ilthified, parllel Explanatory notes in Chapter 2
=k J S —— i Ni-H3 laminated, interval is 9 cm thick,
o & = ss 1-128
F T~
= o I cc‘:": : 1-:::4.:.1 " TN 1% 0pag 1% S
wle atche oo i ke \F 1% R
FORAM BEARING NANND CHALK, very light gray
to white; semilithified.
5Y 8/1 FORAM-MANND OOZE, white.

55 CC

IR 358 F s Tre M
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Site 288 Hole A Core 1 Cored Interval: 267.0-278.5m Site 288 Hole A Core 3 Cored Interval: 343.0-352.5 m
FOSSIL w FOSSIL =
cHARMCTER | = | g 5 CHARACTER ) = | s g
gl __-:-":] e S | cwowosr |2 (2 LITHOLOGIC DESCRIPTION gl |2]e] |E| & | covooer (]2 LITHOLOGIC DESCRIPTION
I EHEIRS g|2 22 15|5|g|5] & S| 2
R E S = £s82|8| i =
255 5 E 5
0 0
1 Empty 5 Chert pebble, yellowish brown (10YR 5/4) ]
——— to dark hrum'l (10YR 4/3), translucent, at . CHERT, very dark gray (10YR 3/1-3/3) to
Flalf T T " Sectfon 1-35. o5 Empty ‘Jig?t to darkigrar to d?rk brown (10YR 6/1-
LR T 0w s =~ 4/1), very thin parallel laminae.
¥ I ANDESITE GRAMULE, well-rounded, at Secti E
g{alg]l o m wrs [ 1-35. Sl o 1 ] GLASS SHARD-BEARING, MANNO CHALK, white,
P s | 55 1-35 o . faintly mottled.
LRl S " 857 Plag (Alsp-ws) 154 Pyrax NEE = Y YV VYV NANNO GLASS-SHARD TUFF, grayish black;
Hlc|m 5 ‘T o =lzlgl [Flc]e 5 o e s semilithified; intensely mottled (with
s CALCAREQUS SPICULE-BEARTNG NANNO CHALK, &els o o e byt Mot fina ity
T white; semilithified, slightly mottled 211 [Fle)]e o ne
o T e with very light gray. = I° oy ey T §5 1-133
S o e 55 1-60 = |§ I B0 G 1% 0paq  Trif
3 o - 3 : 39 N Try P
Blw i BTN W0%CalcS. 2 F 155 [ [z {n]c]o = - h:t cottr”i‘u”s}
= o 2 )
REE 2 i e —— Water Content 1-122 (29.77) W 2 o kater Content 1-144
& < i e L = e HANNO CHALK, white; semilithified, intensel
gl (3> s S FELDSPAR-ZEOLITE-BEARING CLAY LUMP, dark 2 e v mottled, o
= 212 L "~ grayish brown (10YR 4/2). - O —y
z| 13|z 0 55 2.75 “ i o — Water Content 2-119 (26.67)
2l = E -
g HE —— BEE W 1082 5% Fsp 5 £acy 2-132 (95)
v T = e
g2 = Hater Content 2-127 (29.37) g |§ ; i 3 PR e e [ M GLASS-SHARD-BEARING, NANND CHALK, white.
213 -9 = atcher T
g = 0 _ £ r— 55 CC
T -z Water Content 3-66 (29.63) H ey 586 V¥ Fep
3 B CALCAREQUS SPICULE-RICH, NANNO CHALK, 9N
X T white, slightly mottled, parailel "
Rl& |4 — . e - laminae at Section 3-80 and 100. Site 288 Hole A Core 4 Cored Interval: 381.0-390.5 m
D i e ] 55 3-140 FOSSIL _|=
IS5 . TEEW 20 Cale 5. 14 F 1% R CHARACTER | = g =
| -
- = T i RIPTION
& flela = | CALCAREQUS SPICULE-FORAM-BEARING, NANNO- glow |2]e G| | rTHower |12 LETHOLOGLG DESCRIPTIY
& Core 10YR 8/1 a |512]s18] & Zle
| RIA|g ] cotcher B KC CHALK, white. £2.42(5]8]=) = S| 2
wlald| catche et e sz |25 i &=
b 3=
AN 108 Cale 5. 1% 12
10% F 2 61 s 0
Site 288 Hole A Core 2 Cored Interval: 305.0-314.5m E
FOSSIL L 7 t.
CHARACTER | = Z|s 0.5— Empty
o 2| 2 =lz - 1 B
2l |2la sl o= | uvoweer | S LITHOLOGIC DESCRIPTION 3 a
g2 121855 & gle g 1.0
gzg835|2|8|” ) = NEEE NN R == Ne FORAM-HANNO CHALK, white; semflithified,
St HBE ML E] B .28 fntensely mottled, steeply dfgping at =807
0 21 |Sit n T e on cut surface (true dip >60°).
@0 =| & -
= E P -
s i z 2 g - FORAM-NANND CHALK, white; semilithified
f e, s e, | (2] [a == s el HaR ] o
W mattling ! ! ' = . = Lo lain by dewatering structure {(pipe) at
0.5  Empty 3 Slmizislrlc|r i o et Section 2-35 to 47. Thin laminae at Section
1 ] s5 1-130 &8 P [ === e L 2-85.
= %31 %R [ s Tre 2 TrE R
2 Water Content 1-144 (23.38) 7 S . 5 "
| ] kater Content 1-144 (23. 2 o Water Content 2-112 (30.92)
w |85 |F]alsg gl - = Mpger' Contant' 2-172
= |&|v N9 " .
2| |z 0 2 I=| FIC]9] core =t CHERT fragment, core badly scored.
gl |12 e ASH, dark gray (N3) 2 |2 Cateber e L
a2 |3 j% v i CALCAREOUS SPICULE-RICH, NANNO CHALK, very g Ll L L N9 E:}\ﬂﬂgﬁémmi-mim. NANNO-FORAM
i Z|= s/ NE- Tight gray; semilithified, intensely mottled = o] T
=) (5|8 7 Jept Ng (very 1ight gray and light gray). = 5 CC
515 I ) g BT 10% Calc 5. 23 2 1®s
i J.0== 2 g N 2R 11 61 12 sl
2 —i r% 61 Trs R g
T|= i ) ro—— 20% Calc 5. Tri Py 2
= S =
|£ 3] T Water Content 2-134 (29.08)
5 Flc|r - > Explanatory notes in Chapter 2
wl 1€l |n]m]| Core e et CALCAREQUS SPICULE-BEARING NANKD CHALK,
B R I Y il — white (NS).
55 cc!
SN 5% Calc S. 23 F 1R
NANNO-BEARING GLASS SHARD TUFF, black.
§§ cc?
wEa 5% N 1% Chle. 1% R
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Site 288 Hole A Core & Cored Interval: 419.0-428.5 m Site 288  Hole A Core 8 Cored Interval: 533.0-542.5m
FOSSIL w FOSSIL o
CHARALTER | = Els CHARACTER | = HE
“r 12| & = é - = 1.1 1= E = E
2low |2]2]| |5 & | Limowey | £ 4 LITHOLOGIC DESCRIPTION gl,. |2]s Bl @ | vomoosy |5 22 LITHOLOGIC DESCRIPTION
3 Ewlals ﬁ nl = s|= 2 bl g R S| =
z22|2|& [ = £g 52| Z|E
EE= = B T 23 a4
| 0 0
T -] z el -
i Sl@ 7 NANNO CHALK, white, 1ight gray, very light p = F
S| |ElE - Empty gray, paraliel laminae at Section 1-70; H B NANNO-FORAM CHALK, intense, white; semi-
2] |82 0.5 intense bioturbation cut with low-angle | |=® -~ Tithified.
2| |22 2 fractures, and displacements, producing Sl ] Emwty §S 1-120
= g _: 1 TP ; W7 breccia at Section 1-82 to 93, mottled. = g 1 = 5 B0% F 40% N Trs 61
wl| I8 B Y =2 .
2 |s)s|2 s o0 e L CHERT, fragment, at Section 1-80, olive Ti2TIFl=]= 1.0 Crystalline, brown, translucent particles
o FlE]? e e brown. i B A P Ng+ at Section 1-143 (smear slide), (hematite?).
B EE R NE J——= Water Content 1-118 (25.98) g M| C]m s e (N Water Content 2-56 (31,73}
[~ (&7 x]c]? B e ——— HERE Fr o caco, 2-63 (8)
8 ) e nn =] wlNlc|f B s S
C'! wlale Core T . NANNO CHALK, white (N9). = é 5] L — X-ray 2-65
| Catcher Pom o o] 35 e = ‘_JS': 4 : ,: B —S?‘XJIT 943 Cryst 100% Calc
N 1% R s w| B4z ) m— ZEOLITE-BEARING, FORAM-RICH MANND CHALK;
= 3%"‘ 2 = Ko+ 1ight brownish gray (10YR 6/2) with white
site 288 Hole A tere 6 Cored Interval: 457.0-466.5 m §“:>~ & =, blebs; semilithified.
FOSSIL o s [3ln|c|f i S5 2-127
3siL =512 . BIE N 5% F 8t 7
CHARACTER | = i |~ Taic| FlA] g
) El g ol - w| ISE|N|c|f Ng+ ZEOLTTE-FORAM-RICH MANND CHALK, 1ight brown
- sl A & | comovosr [ 5] 5 LITHOLOGIC DESCREPTION =] Bl rlalsg (7.5YR 6/3), with white blebs; semilithified.
=|ga alElali]| & =4 E=4 8 =® g Core *
LR 0 Z|= SIale| F 7|7 catcher ke 55 2-130
§3§h,‘,’ 505 z| 12 gpLs . BTN 20%F 158 1
[ I 0 = = El CHERT, dark reddish brown (SYR 2.5/2)
. g gl= with 1ight reddish brown blebs (SYR 6/4).
23 - = : I 'I i NANND-CHALK, white (N9), semilithified; aiE caCd, 2-144 (97)
®e o mre mottled, 1ight gray at Section 1-10 and Tle X
=8 . S i 5 Si= -ray 2-146
Bk R ElT 0.5 ::";iﬁg;;ﬁg““" 1-40, bioturbated 513 0% Kmor — 90% Cryst 100f Calc
G T > =
AR B = i g CaC0y 1-71 (7) g FORAM-RICH NANNO CHALK, white.
& e LS
Z| za | ¥]A|m 1 g X-ray 1-77 FORAM BEARING, NANNO CHALK, white (N9).
gl 22 (M|a]f 3 : Sikeor 93t Cryst 1008 Calc et .
25 i ;
o3| 5= i e —— Water Content 1-83 (28.26) BT R 2% Py 1% Fsp
] | B : i : n 0 CHERT fragment, light gray (N7) at FEE 2% Opag 5 R
5 3]
| 3 NlAalp — Section 1-120. Explanatory notes in Chapter 2
“l e T kater Content 1-144 (27.50)
1
~ 2 ? 43 5 NANND CHALK, intense white (N3+), semi-
£ S — Tithified.
Enlalm 4
2w lalz A 55 2-40
- N9 W N s 2 ™ F
5] el Water Content 2-56 (25.70)
E' § ﬁ E, g Core s " cszil:‘r :ng,]gﬁdﬂn 1ight gray (NE) at
=N "‘l'; Catcher hAAS C cron e 1.
HANKO CHALK, white (N9).
55 CC
TR 1wz 1261 1% Fsp
CHERT, Pale dark gray (N3).
Site 288 Hole A Core 7 - 495.0-504.5 m: EMPTY,
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Site 288 Hole A Core 9 Cored Interval: 571.0-580.5 m Site 288 Hole A Core 10 Cored Interval: 609.0-612.5 m

FOSSIL I FOSSIL =
CHRACTER ] = | 2lg CHARACTER ! =1 - 15 =1
g1, =2la £ & | uvoLoer | 2 g LITHOLOGLE DESCRIPTION gl.. |2]sl|.lE £ | LimHoLosy § g LITHOLOGIC OESCRIPTION
£2.2(8|5|%| ¢ - £843(314(%| ® g2
[ ; g Zle|= = = 5 g A wl=
[
0 | 0
e S - — 5
e —— NG Water Content 1-66 (27.73) 23 |wl=1= Abdbaaral !(;‘HER‘I, nodl;'le B x 6 x 2.5 cm, black
o — Bm SYR 2.5/1) slightly mottled.
Y e man CALCAREQUS SPICULE-BEARING, NANNO CHALK =5 TR .
! Mfclm 0.5 white; semilithified. ! - ~| 53 R N Water Content 1-6 (27.46)
FlAla]l i e S5 1-102 £2 1 g e NANNO CHALK, white; semilithified.
. e BEL N 10% Calc 5. 2% F Tri Fsp - N e B s 1-40
R o .0
= CHERT fragment, 4 om fn diameter, black — N e 10YR B/2 FEN GH % F
3= é (5YR 2.5/1) to reddish black (10R 2.5/1) I * CaC0, 1-86 (96)
T —— L with dark brown blebs at Section 1-115. o ==s o=
= — ; =| 2 = X-ray 1-89
ErYYYYYT HANNO CHALK, n:m.e. ::-l;::hified. é £ : e : : g* oot HAE 00K (GaTE
2 ol Tt Mo Water Content 1-144 (28. 5 i n
i -l A —— =3 - 7 n CLAY, dark grayish brown (10YR 4/2), lamina.
[ e P T CHERT, very dark brown (10YR 3/2) and z| |2 i & 1150 '
2 —'_l.'l‘_l_"‘.l. s brown to grayish brown (10YR 5/3 to 5/2). g £ ? r Y AR TTay
0 Ko Bt T = e P T
nlAfs o b T Ty NANNO 0OZE, white (N9), grades from stiff o b e e e NANNO CHALK, white, mottled with very pale
-_I_._-'—_J__:: at Section 2-20 to soft at Sectfon 2-150. g & o e o brown (10YR 7/3); semilithified.
j =t ¥ 0 oy e, sl |
" J e 55 1-130
| 0 Bl Bl B BEN KF %M Tri Calc R.
52 Ja " Cac0, 3-20 (98) Flr|e SEL T s "
£2|3 0 Epe T B FORAM-BEARING NANNO 0OZE, white, medium R|—|—| Core |z3m=,--] EC RARNO CUALE v WANKO QCZE,. nterbadded end
= 2 Y emd Tommepl| ray streaks at Section 3-95, 123, 138 N |A|p| Catcher b= gt By arranged on cyclic color bands in interval
S, B it o e 5 R Section 2-30 to 100. Color bands alternate
=|=l5 3 0 [t e ’ white (10YR 8/2) and light gray (10YR 7/1).
Glalz 44 CHERT fragment, brown, at Section 3-137. A typical alternation starts with a basal
5|2 i P Bl Bl | sharp contact overlain by white ooze or
B 5 Fota chalk which grades up into Tight gray chalk
=2|8iE :'_._‘J"_._"*-_l_' or poze; soft to stiff. Nine such cycles
8|22 _-L.'L-I-l_..l. occur, averaging ».5 cm in thickness.
E o e e g B iy |- Upper 30 cm consists of light gray (2.5Y 7/2)
| 2 i gl T OPAQUE-ZEOLITE AND SHELL-FRAGMENT-BEARING, whereas lowest 20 em consists of intense
| J 5 FORAM RICH NANNO OOZE occurring as medium white (N9+) ooze.
B o et gray to medium Tight gray streaks, at %
. B iy Hg Section 4-85, 100, 110, and 120 to 150. Siter Content 2-106 {2645
|| i 4 :_I__a..._‘__L_L 55 4-146 Intense mottled zone at Section 2-115.
| . =146
¥ Sl TER
| i SR S - H Saopall:  3%-Opeq CALCAREQUS SPICULE RICH, NANND OZE, white
R == iy ch 5% F 5% 2(7) (N9}
4
- T g " I-ray 5-114 55 CC
‘ _:_-r:..&.i.L L5 kur 961 Cryst 100% Calc TN 251 Lale 5. 21 M "s
m iy K I SHELL FRAGMENT-BEARING, FORAM-NANND 0OZE, x
| = ;__I__A. 5 10YR 8/1 white; soft. Explanatory notes in Chapter 2
| Y 55 5-124
| Inlalal? S B BEN 30tF 3% Shell
I+
. e o X-ray 6-85
Tl e _ﬂ_i._._
:'-‘I' =, i or  98% Cryst 100% Calc
j ~:-|-"-J._L.l.
T =y
[ i
= e _L'_LJ'
:::-.—'.l__L_A.
| :’_:-_A.J_.I.
. s W
8 Fityl
'_'r'l'_-_l__L.A.‘ FORAM-BEARING, CALCAREOUS-SPICULE-RICH,
dlr_*_r_- o] NANNO-CHALK, white (N9].
4 [ $5 CC
Flalag Y . TR 0% Cale S, 5% F
wlale P Fé:“—t:_] e CHERT, olive brown (2.5Y 3/4).
3 | A ——
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Site 288 Hole A Core 11 Cored Interval: 647.0-656.6 m Site 288  Hole A Core 13 Cored Interval: 704.0-713.5 m

88T 4LIS

FOSSIL w FOSSIL =2
CHARACTER| = | 3 g CHARACTER | = | SlE
— 2 — o |t
Blow |2le|.|B| & | cimowe | £]2 LI{ROLOGLE DESCRIPTION Blow [2]|a| |E| & | imower [£(2 LITHOLOGIC DESCRTPTION
ERE R EIRS g2 £2.08|3|8]| 7| # E|E
£228|3|8 g|E 5552 |8|% B
EEE = T = -
| 0 | 0
“ -1 vl - T
E 1 o CALCAREQUS SPICULE-RICH, NANNO CHALK, E - NANNO-CHALK, white (K3), and very Tight
= B pLy white; semilithified; small fault at Section = = gray (N8); semilithified, disturbed laminze
T 0.5 1-70 to 75, vertical dark streaks at Section g 0.5 mpty at Section 1-185.
| |5 i + 10VR 8/1 to 1-75 to 100. : 1 . gﬁm
% < 10YR 8/2 55 1-130 o = 10% F e Cale S,
1. 0AE BEE N 11% Cale 5. TrE Z Tri Opag ] 1.0 Alternates with pleces of CHERT, dark
FIR]p o [ s Water Content 1-135 (27.41) g 3 grayish brown (10YR 4/2) at Section 1-130,
NlAa|s 0 e e . = R RETETT % 3 N|R|P EyyY N medium dark gray (N4) at Section 1-135,
) Er—— Water Content 1-144 (26.64) = LR —‘:* I black {5YR 2.5/1) at Section 1-140, and
] — -1 dark reddish b S5YR 3/2) at Section 1-
z| =, 14 == 10YR 811 NANNO CHALK-00ZE, white, to light gray; El 1A [Elz]7] core [aap~™] I 15 where 1t 1;2:nrd§'11tates}with i
§ Eg e N bioturbated at Section 2-70 to 77. E : g_ : Catcher |aaala ] [C 1ying chalk.
E = T ZEOLITE-HEAVY MINERAL RICH NANNO CHALK, Atk Water Content 1-144 (17.37)
HE: 2 4 V== 100R 711 black spot. -
| _‘ LI B := Yo — i 10YR B/2 55 2-69 L] NANNO ODZE, white, with green spots,
wlela J T BN 20% 7 24 M e
o ) 10%R 8/1 5% 2% Fsp SN T2 Trt Opag
2 2 meaﬂ;skcnmme AND HANNO BEARING CHERT, dark brown (7.5 YR 3/2).
A I L ) e e 55 2-01
E" N e == WY SN 3% A, Carb 2 M Site 288 Hole A Core 14 Cored Interval: 723.0-732.5 m
5
X-ray 2-92 FOSSIL "
H T ko Zlolo 31 Kopt chppeeR =] o & £
) 52% Cryst 6% Quar 60 Paly ‘ = 2lw IPTION
=| o L e Had 1 e g1, 3 2|2l.]15 g LITHOLOGY g g LITHOLOGIC DESCRIPTION
@ wlw]|S|w]w T
£ NANNO CHALK, white (N9). §§§|E Z|s #1535
— s5 et 1 0
I N 2% Ca
CALCAREQUS SPICULE-BEARING, PYRITE-RICH 3] £ac0, 1-106 (88)
OPAQUE-NAKNO 0OZE, black, occurs as a E ] ¢
black spot B - Empty HANND CHALK, intense white (N9+) to very
ss ot =| |5 0% Tight gray (N8):i semilithified to stiff.
= -l =1
30% 0 208 P 1c s. S 1 ] 55 1-145
BN paq  20% Py 15% Cale S gl |# o 1%F 1% Calc 5. Trx §
& 1.0 .
Site 288  Hole A Core 12 Cored Interval: 685.0-694.5m & _a;' N& EEEE';;'_!" dark: gray. (Nz2) at Section -
FOSSIL = Sl |2 [v]a]s . N+
CHARACTER s :
" | 2 2|z = E Flelt] we B | NANNO CHALK, white (N9).
S los. 2ls Sl @ | Limiocosy | = |2 LITHOLOGIC DESCRIPTION N c| o] carcher B bt et
= w ZE || @] w = A T
giggggm 2 5|2 WEN 21 Cale S.
2s3 ™~ i &)
0 Explanatory notes in Chapter 2
4 -
- - 7 Empty Water Content 1-82 (24.75)
= g'[ P NANNO CHALK, 11ght gray: semilithified.
§ . 1 = 55 1-84
= fe o 0 ls 100R 711 TR ZH 1% A. Carb
4=
: O M i FELDSPAR-ZEOLITE, CARBONATE AND OPAQUE-
14 T|f e nery BEARING CLAY NANNO CHALK, very dark gray
L1 L Alg el 100 711 fragment 1.5 x 1.0 cm.
1Y ¢l BIYYWYYY LN s 1-91
o Bl |Fl=|= AAA AAA
gL Core (AL ALK m-so: N_C‘ 13: gpaq 4: Carb 1% Calc R.
=| B2 [N[®] | catcher |'Aanaaa o
=] a8 e OPAQUE-BEARING, NANND CHALK, grayish brown
§ ..!; 5 (10¥R 5/2) fragment 4 x 4 cm.
HIE 55 1-142
= AN 3% Dpag
CHERT, black.
CHERT, dark reddish gray (5YR 4/2),
black {2.5Y 2/1).
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S1te 288 Hole A Core 15 Cored Interval: 742.0-751.5m Site 288 Hole A Core 16 Cored Interval: 761.0-770.5 m
FOSSIL w FOSSIL ™
CHARACTER 1 CHARACTER | = Zlg
w Sl g [ i = =k .
2luww |2 5| & | LitHoLosY | |V LITHOLOGIC DESCRIPTION Sluwm |2 S # | umower | £ 2 LITHOLOGIC DESCRIPTION
alEln|= ks Z|e o w | ow =1
48285 ® 2|E ER B A% e
g3 =|2= 2|5 1 e 8|5
| 0 0
] CHALK, grading to LITHOGRAPHIC LIMESTOME = ey CHALK, pale brownish white (10YR 8/2) to
=] at Section 1-115 to 120, pale yellowish =t = dark brown (10YR 4/3), with ASH-SILTSTONE
0.5 Empty white (5Y 5/2) to white (5Y B/1); yellowish z| |4 0.5 TR laminae (darker hue), interbedded through-
| E brown lamina areas incipient silicified zone. k3 o Tk - out; semilithified, parallel laminae,
! -3 Water Content 1-129 (15.97) =l |s 1 = ..‘ T : ;;[;:::rn:mmi:ne. 5::1 cmu ;:DIE‘:L l::E e
] a2 - i I = -BEAR . = =
~| |4 1.0 ZEOLITE-BEARING, NANMO CHALK, pale yellow- 1= [t I [ e N GLASS-SHARD SILTSTONE, laminae, dark brown,
- 2.5Y 8/2-1/2  white to light pale yellow gray: semi- 1= =
— 1 | " lithified, intensely mottled and bioturbated. I= * 58 1-72 .
= 51130 1 T 5% 7 & Opan 1% hog Hd
* = pag = ]| Core LC
" 2.5Y 8/2-8/3 2% 61 1% 0 F '
S lelale 10vR 5/2 87 1% 1% Nod ‘ R|F|P| catcher . Water Content 1-94 (14.59)
5 Water Content 1-145 (13.97) clm L X-ray 1-97
== e Conens 22 oE g g
2| |5 [ n|R]|P g - Water Content 2-42 (21.33) o Calll: p Mn:% 5 et
k] i ra— * CHALK; pale yellow white (2.5Y B/2) to
= ] = o light-pale yellowish gray, white, very pale At Section 1-B5 to 120: interlaminated
| I o F—— brownish white; semilithified, laminated, CHALK and ASH-SILTSTONE, pale brown to
=1 | flaser-bedded, lenticular-bedded, mottled, very dark grayish brown; semilithified,
3 | | F o &1 . bioturbated. %hln lan}rime. irregular laminae, bioturbated
| =1 L L
—| Core - 1 b p s1ight), FELDSPAR, PYRITE, CLAY + ZEOLITE-
| |R= R = === i NANNO CHALK, burrow £i11 in white 1imestone. BEARING, 'VOLCANIC GLASS RICH, NANNO SILTSTONE,
| N V.R.v.p. Y Y W r laminae, dark brown.

55 2-105
LR Tri Opag

VOLCANIC GLASS, OPAQUE AND CLAY BEARING
ZEOLITE RICH NANND CHALK, lamina, dark
brown.

S5 2-116

AT N 3% Opag 2% Fsp
20% 2 31 61 1% Chle
55 01 2% Mod Tre M

CHERT, dark reddish brown (2.5YR 3/4) at
Section 2-41 and Section 2-105 to 107.

LITHOGRAPHIC LIMESTONME, very pale brownish
white (10YR 8/2) to pale brown [10YR 8/4)
band, dense, Tithified, with siliceous blebs
at Section 2-92 to 98.

FELDSPAR-CHLORITE-PYRITE, CARBONATE, CLAY,
GLASS-SHARD-ZEOLITE-BEARING NANNO LIMESTONE,
brown (10YR &/3 to white (10YR 8/2).

5 cc!

TN 102 61 5% Chlo %F
108 C1 6% Carb 5% Py

0% 2 5% Fsp 1% HM

CHERT, dusky red (108 3/3), weak red
(108 4/4).

NANNO CHALK, white (N9).

5§ cC?
7N

21 Py 1% Fsp

v dengtes very

55 1-96

6N 1011 4 py
15% 61 5% C1 4% Fsp
Cac0, 1-99 (68)

Y-ray 1-100

ot feor 88t cale 2% Bar

BT Cryst 102 Quar

At Section 1-120 to 150: interbedded NANNO
CHALK, white {10YR 8/1), and GLASS-SHARD
SILTSTONE, dark gray; semilithified,
laminated, slightly graded, FELDSPAR-
HEAVY MINERAL-BEARING ZEOLITE-RICH GLASS-
SHARD, SANDY SILTSTONE, dark gray, laminae.

55 1-131
5% G1 7% HM &N 125
a0t 7 5% Fsp 71 Opag 1% Nod
l-ra* 1-131

or 4% Quar 15% Mont 8% Bari
44% Cryst 17X Plag 14% Paly
3% Calc 4% Mica 35% Clin

CHEAT at Section 1-55 (reddish brown-dark
reddish brown), Section 1-80, 135, and 145
(dark reddish brown).

CHERT, Yight yellowish brown (10YR 6/4) and
dark brown [10YR 4/3).

NAMNO CHALK, 1ight gray (5Y 7/2) to light
olive gray (5Y 6/2).

s cct
I N 22 M Tri Opag
CLAY-CHLORITE-PYRITE-FELDSPAR-BEARING,
NANNO-ZEOLITE RICH CARBONATE SILTSTONE, dark
gray laminae.

55 Cc?
308 Carb U, 208 N 5% Chlo 1% WM
25% 2 9% Fsp 5% Py

Explanatory notes in Chapter 2
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Site 288  Hole A Core 17 Cored Interval: 7B0.0-789.5 m Site 288  Hole A Core 20 Cored Interval: B45.5-8B56.0 m

88T ALIS

FOSSIL o FOSSIL [
CHARACTER | = | E § CHARACTER | = 3 %‘
o b g 2 wl e
gl.. |2l E1 & | uwowosy |2 = LITHOLOGIC DESCRIPTION u =| 2| & | crmwoosy 'é @A LITHOLOGIC DESCRIPTION
a wlE|lw|o| w =2 2 w = alel & il
2Eq|8|5|E[7] % g2  EPEIE M EIR: 8|2
-]l Bl 8|3 S HEE 5[5
1 =
| 0 0
| -1 -4
1 4 Water Content 1-9 (19.13) ] Empty FORAM-NANND CHALK, white (N9+) to light gray
ial : e E (H8); semilithified, interbedded with CHERT,
al 0.5 Fragoants of CHERT and CHALK. z Ll N L I P B = dark reddish brown (2.5YR 3/4), and 1ight
=| |3 = CHERT, reddish brown (S5YR 5/2) to dark = : ray (5Y 6/1.5)
= 3| 1 - reddish brown (5YR 3/2), thinly laminated S 1 a —— aray 5
= - ] and graded with 1ight angular inclusions; 2 7 . Water Content 1-53 (16.47)
z ., 1.0 at Section 1-120 to 127; very dark grayish = 1.0 e " FORAM-NANND CHALK, 1ight gr -
“1 iz 7 - s brown, (10VR 3/2) at Section 1-140 to 150. 1 i [ e o (56 7710, Taminated with SITSTONE. greenish
|2 === CHALK, very light gray (N8); semilithified, ] L - gray :55‘5;1} thinly laminated siight
= === thinly-laminated at Section 1-127 to 140. ] grading. - '
| Fl—=]|—=] core 7 55 1-101
| Al m]| Catcher ~ = 0% N 3oz F Tri Chio  Trd Fsp
. =3 HEAVY MINERAL, NANNO-ZEOLTTE-GLAUCONITE-
. 41 1: 799.0-808.5 el i I BEARING, NANNO RICH, GLASS-SHARD, SILTSTONE,
site 288 m::o;;u Core 18 Cored Interva " 2 greenish gray (56 6/1) lamina,
her § pos
CHRRACTER | = | 3 § 3 b U T 3 M
low |2la| [E] & [ rimows [E]2 LITHOLOGIC DESCRIPTION . 25% N 522 2% Fsp
£2.|4]15]g|4] 2 |2 CHERT, dark reddish brown (5YR 3/3), dark
Ez2AE2(=2]|= = brown (2.5YR 3/2), dark grayish brown
SZZ = (10YR &/2).
i 0 = Water Content 1-144 (11.48)
= " e 2 3 At Section 1 140 to 147 interedded CHERT,
z _3-2 ; : ; Care [, : 1: e FORAM-BEARING NANNO CHALK, white. . dark brownish gray (10YR 4/2), gray (10YR 5/5),
2| 3¢ R]p) CotCher fagalts 5§ CC ] dusky (2.5YR 4/2), light olive gray (5Y 7/1),
=| £2 TN AW 1% Opag Jaaa dark reddish brown (5YR 3/2), laminated,
S | 5 IxF 1% Calc 5. 1% Fsp . “k lenticular, or as a cap':’m‘cha‘u; :t Section
. 2-16 to 22, 80 to 93, and 149 witl
CHERT, pink gray (7.5YR 6/2) with laminae . FORAM BEARING NANND CHALK, white {!]9‘4. very
of brown (7.5YR §/2), and dark reddish NlR]le| core ; H i
b (5YR cc light gray (N8); Tithified, laminated, with
s 3/3). Catcher dark greenish gray (56 4/4] and greenish gray
(56 6/1) SILTSTONE laminae.
Site 288 Hole A Core 13 Cored Interval: B18.0-827.5m Water Content 2-26 (11.66)
cnig:é%n z|d caC0y 2-71 (83)
. 3| ¢ c|z . Water Content 2-134 (13.49)
4 — s
Slewn |Z(2(slE] & LLTHOEOGY. |- 21 5 HITHILIBIC PESCRIETION SILICIFIED LIMESTONE, Tight gray (N8);
|§ gals| || = 2l lithified, dense, aphanitic, with parallel
cEcl=]|=~ = laminae (dark greenish gray) at Section 3-
. 35 to 50 and 95 to 100. Chert bleb at Section
0 3-68.
e Mater Content 1-34 (30.07) Yater Content 3-116 (16.72)
. X-ray 3-129
- ZEOLITE RICH CLAYSTOME, dark grayish brown 5 1€ Bari
0.5 fepty (10YR 4/2) to light reddish brown (5YR 6/4). b2 C‘_y:t ?‘ﬁ g;“f ia e ari
) 1 3 BT T Tx NANNO LIMESTONE, 1ight gray (H6), and mediun
. 25% 7 Trd Eh‘l’ gray (N5); semilithified, laminated at
L Th:ihlo Section 3-110 to 126 and 140 to 150.
b H TEOLITE-BEARING ALTERED VOLCANIC GLASS
_ s NANND LIMESTONE, yellowish gray (5Y 8/1) with
%I;::'a:!g:s. light yellowish brown (10YR 6/4), dark greenish gray 1a:|inaei 5 "
Fl=l=] cteore 55 1-126 CHERT, dark reddish brown (5YR 3/3), grayis
N | R|P| Catcher 5T 0% 2 11 Fsp brown (10YR 5/2).
& 2% Opag  Tri @ Explanatory notes in Chapter 2
NANNO-L IMESTONE, pinkish white, (7.SYR 8/2),
NANND CHALK, very light gray (N8), and
CHERT, dark reddish brown (2.5YR 2.5/4)
to reddish brown (2.5YR 4/4), to Tight
gray (N7).
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site 288

tole A

Core 21

Cored Interval

: B56.0-865.5 m

AGE

FORAMS

HANNOS

FOSSIL
CHARACTER

FOSSIL
ABUND .
PRES

SECTION

METERS

LITHOLOGY

DEFORMATION

LITHO.SAMPLE

LITHOLOGIC DESCRIPTION

|RADS

(=]

=

=
in
Lissaliiiy

N7

Core
Catcher

| &

LIMESTONE, very light bluish gray (58 8/1),
medium 1ght gray (N6). very 1ight gray (NB);
1ithified, thinly-laminated, slightly=
laminated, faintly mottled.

CHERT caps on limestone at Section 1-130, 133,
146, dark reddish brown (SYR 3/2), Tight

gray (N7).

SILICOSPHERE-BEARTNG NANNO LIMESTONE, very
Vight gray; 11thified.

§5 1-148
I N

31 5. sphere T F

X-ray 2-61
ECH iTor 70% Cale

625 Cryst 4% Plag

CaC0; 2-111 (80)
Water Content 2-127 (12.44)

PARTLY-SILICIFIED, GLAUCOMITE-NANNO AND
RAD-BEARING FORAM LIMESTOME, light gray (N7).

55 2-140

50% F 108 R
37i N 2% Opag
At Section 3-39 to 40, 61 to 64, 91 to 93,
coarse foram Timestone.

At Section 3-50 to 57, 94 to 105, 115,
intense parallel laminae.

At Section 3-140 to 150, wavy laminae.

Water Content 3-132 (11.97)

4% Mont
17% Clin

5% Bari

1% Fsp

NANNO LIMESTONE, very light gray (N8).

S CC
TN 2% Opag

CHERT

25 W 1% Calc R.

KOTE: In Cores 20 and 21, valcanic ashes and

limestones are arranged in rhythmic sequences,

as follows:

a) Top

b} HANNO-LIMESTONE, Tight gray, uniform.

¢) FORAM-LIMESTONE, grades from fine sand
at base to silty carbonate, light gray
(N7} with medium gray (N6} laminaze of
GLAUCONITIC-ALTERED VOLCANIC GLASS
SILTSTONE, parallel-laminated, with
clay drapes, wavy and flaser bedding,
lenticular bedding, small burrows.
Contains CHERT nodules, replacing
limestone, dusky red (2.5YR 3/2).

a7} GLASS-SHARD SILTSTONE, dark gray (N3),
thinly laminated, contains fresh zeolite,
heavy minerals and ash. Shows slight
grading, fissile, sharp base.

Site 288 tHole A Core 22 Cored Interval: B65.5-875.0m
FOSSIL s
owersa | < | 5§
gliw [2]ls r S = | LiTHoosy g v LITHOLOGIC DESCRIPTION
£222)|3]8|" gIE
T el e b 8|5
0
7 LIMESTONE, very light bluish gray (58 8/1),
= light pinkish gray (5YR 7/1), lenticular,
0.5 parallel laminated.
1 1 Empty NANNO LIMESTONE, bluish white (58 9/1), with
1 slight greenish gray siltstone laminae,
1.0 micro-cross-laminae at Section 2-50, wavy
] bedding.
L4 o, P 55 2-49
i S " 58 9/1 SIN 7161 21 i G
2% Fsp 2% Py M
Water Content 2-78 (9.54)
CaC0y 2-141 (46)
2 CHERT, dusky red at Section 2-5 cm;
laminated at Section 2-65, reddish brown at
Section 2-110, laminated gray (N6) to greenish
KB.5 gray [56Y 6/1) enclosing and capped by 1ime-
stone, at Section 2-120; dark grayish brown
(10YR 3/2) grading to olive gray (5Y 4/3)
with calcite vein, at Section 2-145.
N|{R[p]| Core Empty 0!
Catcher

Explanatory notes in Chapter 2
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Site 288  Hole A Core 23 Cored Interval: 875.0-884.5 m Site 288 Hole A Core 24 Cored Interval: 884.5-894.0m

88T ALIS

FOSSIL o FOSSIL = |
CHARACTER | = = CHARACTER | = S|&
2] 2 sl " _]_' = 2 clz
g 2l E| & | comvooer 5|2 LITHDLOGIC DESCRIPTION gl [2]s E| g | umoosr [£]2 LITHOLOGIC DESCRIPTION
=28 BlE|w]| = 2 & wmlglwlE] & =
ZZ2uwi|3 o - = E2.,0]|5 wlw| = alE
g B = = =85z £|E
I i 2|5 T HE
0 Water Content 1-5 (11.49) 0 As above-partial sequences of ashy-siltstone-
E Lo e i Wicr, N A EEEEd] |, |l LR e 2 e
i . 13
] Empty laminated. BN | o m m N SIR.1/3 siltstone, overlain by silty limestone with
0.5 Water Content 1-79 (12.31) 0.5 flaser, wavy and lenticular bedding, wavy
1 . CHERT, dark brown, capping limestone at e 1 :edd!ﬂﬁ and ;3‘; tife?;.d \;?Ica:ic siltstone, capped
58 9/1 Section 1-75, very dark brown at base of ¥ nanno, aphanitic limestane.
1.0 limestone core at Section 1-104, showing 1.0 X-ray 1-28
.0 horizontal offset; gray, capping limestone I e 2518 3/4 Whr_ 724 Calc 2% Bari
ot SGY 8/1 at Section 1-125. = - B4% Cryst  26% Quar
I i -
e I he LIHES‘EQEEé,ﬁ” 1ig]1?t]g:ay|uf§hdgreeﬂish o v: I : I .' I Water Content 1-87 (11.95)
]  — gray parallel laminated, wavy = § A S e s T
_ e .I‘ . & Taminae, laminae are dark gray, ‘Tminu E ¢ cm’: P py 1 5ECgNDA§I SI;;:‘;BEMI“B MN"? t]usg’gogzﬁ
+ consist of; HEAVY nmsm-mﬁmg ZEQLITE H N | 1| p]|Catcher P14 KC ;J'I oF T e Gﬂ:ﬁc;ﬂlog }p ;;..i L 'ﬁi {15
s N6 RICH, NANNO GLASS-SHARD SILTSTONE. = 7.5Y 8/2) pink (YR ?{3}. :’!1nk1 elpife
2 3523 = 7.5/R 7/2), silty to aphanitic (at Section
1522 2Py WA CarbR. = 1-30), Tithified, paralle] laminated,
'L, < 3% M 3 %F x ‘I;:nt!ml:r{ wavy and flaser bedding at
= foray 219 ction 1-17 to 30, 47 to 59, 80.
| e L Sdmor 545 Cale 2% Cris 5% Teid e
| I 91% Cryst  14% Quar 2% Mont 2% Bari FENR 0% Sec. Si0,
| BYR 6/2 Water Content 2-90 (14.99) ﬁgﬁ ;:asixection 1: 15 dark reddish brown
with yellowish brown band; 35
! * R red peoun T IR casing 11atston reddish brown (51R 4/3) capping 1imesione;
v , capping 1imestone, i
3 dark reddish brown (5YR 3/4). 45 reddish brown, at base of limestone;
| i " Tth pinkish 108 reddish brown; and 115 dark reddish brown.
s [ swos oray (SVR'7/5 Yo R 673 at Section 315 FORAM-BEARTNG-NANNO LIMESTONE, thin section
- and 120 to 127, thinly-laminated, with green Et‘ISecs:tfu;l‘}Eza to 29: 924 N, 5% F, 2%
No or dark gray lamina of siltstone. ale 5.,
— " ® FORAM-MICARE BEARING NANNO LIMESTONE
= FIR]|pP Co Aty 1 HEAYY MINERAL, GLAUCONITE-ZEOLITE-BEARING, NANNO-RICH, ALTERED .
= i |t ] o] corcner hoPErEET 67| 6LASS-SHARD SILTSTONE, dusky green (6 3/2) lamina. pinkish white (7.5YR 8/2).
g nfrfo N a—— 2 5§ 3-85.5 oA
2 7% Opag LM I F TN JiF 1z
b} 30T N 5% 1 36 TriVol.RF 10T M 2% Opag 1% Fsp
5 | | Water Content 3-92 (10.30) CaC0y 3-99 (74) Explanatory notes in Chapter 2
CHERT Section 3: 30 to 35 dark reddish brown [2.5YR 3/4),
banded; 45 dark gray (5YR 6/1), capped with limestone; 75
and 99 dark reddish brown bleb, on limestone; 130 reddish
gray (5YR 5/1) banded, with 1ight olive brown (2.5YR 7/2);
132 reddish gray capping limestone; and 137 1ight brownish
ray (10YR 6/2), dusky green (56 3/2), dark grayish brown
%'IO\'R 4/2), banded, with frregular laminae.
GLAUCONITE-RAD-BEARING, FORAM-RICH NAMNO LIMESTORE,
thin section at Section 3-111 to 113: 74% N, 15% F, 5% R,
36, 1% 61
PRlﬁrl ARD FORAM-EEARING, NANWO LIMESTONE, thin section at
Section 3-113 to 116: 79% N, 10% F, 5% 5, 21 Fsp, 2% Opaq,
256
NANND LIMESTOME, white (10YR 8/2).
s5 cc!
TEN 1% Fsp 1% 61 15§
NANNOD LIMESTONE, pink (SYR 8/3).
§5 CC*
WEN 5% Opag IR 1361
CHERT, reddish brown (2.5YR 4/4).
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Site 288 Hole A Core 25  Cored Interval: 894.0-303.5 m Site 288  Hole A Core 27  Cored Interval: 932.0-241.5m
FOSSIL r FOSSIL w
CHARACTER | = 3 % CHARACTER | = " g g
= i —- 1T 1= =
lon |=lasl |5 & | o [E]4 LLTHOLOGLC DESCRIPTION 4|, 2lgl B & | mowsr [£]2 LITHOLDGIC DESCRIPTION
<|lgg Slals] & = = E a2 alslal=] & Zl2
zE 31817 = HE Z2n2|2|8]|% elE
S = 2|= | B Iagg =l=]= =
| 0 0
4 empty L;::;;g’z' i ‘:5 abave. 3 Mater Content 1-124 (10.54)
- ey TSR L] L HE, pinkish to pinkish gray to ] SECONDARY SILICA-BEARING, FORAM-RI
. - -RICH
0.5 ‘J' T " T : SYR 8/2 ;efg::‘:::dish brown, to light gray. Mn s 0-5—_'| Empty NANND LIMESTONE, p!nkishluhiw (7.5YR 8/2)
N 1 o — * 1 4 to pink (5YR 7/3), laminated, lithified.
z e . CALCITE VEIN CONTAINING BLACK OPAQUE MINERAL, E 55 1-140
= 1 radiating fibers (mn) in pinkish white 1.0 ke
g 0 - limestone, with manganese dendrites. Flrl+ - 158 F 3% Silica 1% Opag
B 10VR 8/2 55 1-80 e S¥R 8/2 Water Content 2-61 (8.31)
i
L |  — — 10YR 7/2 Dpague-minerals in calcite Fibers. - ; '_: I * CalD; 2-69 (73)
| - s e f2
Fle)e| o e |, Water Content 1-90 (13.15) Zz e fopn
R Catcher  — cC 2 E = e y 3 % Amor % Cale 2% Bari
il L - S Lora eri 79¢ tale 1t Mont = @l | z 86% Cryst  30% Quar
B3% Cryst  17% Quar 3% Bari E T | 2 Limestone becomes more silicified in Section
cac0, 1-107 (62) “13] | E":;;t;m?ry ;t ij t:d sj.h o J
N T]|e ection 2: reddish brown (S5YR 4/4),
?E:;flg:?Eegr;:,{ﬂ:rfﬁ: £/6) 18100 é | 7.5YR 8/2 capped with Timestone; 36 dark red (2.5YR 3/6);
? . s ?0 ye‘llon]fish red (5YR 6/6); 55 reddish brown
55 1-115 s 5YR 4/4), capping limestone; 70 yellowish
0% £ & ore ¢ red (SYR 4/6)3 101 brown (I.évn 5/4); and
*. Ad o and 134 yellowish red (5YR 4/6); contain-
JnC o Mangiese vanirites feiraluzitez) "‘| Catcher | FO T ing light reddish brown (2.5YR 6/4) Time-
N stone lenses.
CHERT Section 1: 98 reddish brown, (5YR 4/4)
Taminaled.t:apped Iiy Tight reddish brown CHERT, red (2.5YR 4/4.
limestone (5YR 6/4); and 130 yellowish :
red (S5YR 4/6), laminated, caps pinkish NANNO-LIMESTONE, white (2.5Y 8/2).
white limestone, 55 CC
GBI N 2% 61 %2 1T Opag
HICARE-BEARING , NANND LIMESTONE, pinkish
white (7.5YR 8/2).
55 cC Site 288 - Hole A Core 28 Cored Interval: 951.0-961.5m
FIEW 11 Opagq FOSSIL m
TEM 1% Fsp CHARACTER | = glz
i = cl%
Slaan 121 5| & | LitHoLosy | $ [ LITHOLOGIC OESCRIPTION
Site 288 fole A Core 26 Cored Interval: 913.5-922.5 m =g |alz|la|=| & z|2
$Ea8|3|8|" 8|2
FOSSIL wad SEg* a gls
CHARRLTER | = 5 g 7
=14 =
s |26 51 &= | LtTHOLOGY § “ LITHOLOGIC DESCRIPTION i 1} 0 Gy - Water Content 1-39 (13.92)
1= Z|w (" o — m
ZE2q2|2|2]|5)| ¢ 2|E =T 5Y 771 LIMESTONE, 1ight gray, medfum 1ight gray
ssg|=[=|n ] 2 |t i S e e - and pinkish gray ?only at Section 1-90 to
T =123 |n 1 |osFe 1oy 771 100); 1ithified, laminated, silicified
1ol 0 @ ey e e immediately below chert horizons. Black
. N I T b 1 = o e . laminae at Section 1-78 to 82.
5 L 1-ray 1-58 o e FELDSPAR-HEA - -
= 7.5YR 8/2 é_‘an“ = | oy HEAVY MIMERAL-BEARING, OPAQUE-RICH
o ¥ / 9% fmor 543 Calc  10% Cris 24 Trid = |=L Sy GLASS-SHARD NANND LIMESTONE, biack, lamina.
g 0.5 7.54R §/2 76% Cryst  32% Quar 1% Plag 1% Clin w2 LFfRr]e = S¥R. 12 & i
E 1 SYR 8/2 Water Content 1-119 {12.24) l Il ——— N6-NT WIH 15% Opagq 3% Fsp
=. - : NAKNO LIMESTOME, pinkish white grading to 328 61 51 WM
g 1.0 5YR 6/2 pinkish gray, to reddish brown, to grayish Water Content 1-106 (6.83)
= 10¥R 8/2 brown, parallel laminae, lenticular bedding,
. flaser bedding, wavy bedding; silicified at CaC0; 1-125 {37)
7.5YR 473 Section 1-137, where it is also black; Mn- X-ra 27
wlrlel core . filled fracture at Section 1-45, calcite m‘i‘m'n}‘"_ 491 Calc 231 Cris 21 Bari
Catcher £c vein at Section 1-1:8. ) 87% Cryst 2% Quar 5% Trid
t Interbedded with CHERT at Section 1: 9
dusky red (2.5YR 3/4), capped with limestane Interbedded with CHERT, Section 1: 18 reddish
(silicified); B4 very dusky red (2.5¥R 2.5/2) brown (2.5YR 4/4) capping silicified 1ime-
capped pinkish limestone (silicified): and stone; 32 dark red (2.5YR 3/6); 35 to 37
105 to 115 dark reddish brown (5YR 3/4), reddish brown (5YR 4/3), capping siTicified
capped with limestone (silicified). Timestone; 82 to 90 dark red (2.5YR 3/6) with
?l:m:k {H‘_I} bands , ?re one ?M%e (N3] lens;
HEAVY MINERAL-MICARB-BEARING, GLASS-SHARD- 0 reddish brown (5YR 4/3); 130 dark brown
RICH, NANND LIMESTONE, very l;:ﬂe brown (7.5YR 4/2); 138 brown (7.5YR 5/2) to dark
(10YR B/3). brown (7.5YR 3/2) with green flecks; and
55 oC 145 dark brown.
THE K 207 61 TEM 31 HM Explanatory notes in Chapter 2
CHERT, reddisn brown (SYR 4/3).

88T 41IS
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Site 288  Hole A Core 29 Cored Interval: 970.0-979.6 m Site 288 Hole B Core 1 Cored Interval: 147.0-150.0 m
FOSSIL Tw FOSSIL [
CHARACTER | = | = § CHARRCTER | = i g g
law |2]s Sl | uerhowoey |22 LITHOLOGIC DESCRIPTION - Sl 2 | vimwotosy |22 LITHOLOGIC DESCRIPTION
“EE,l5|5g| 7| ¢ HE a Hl 2 glg
= = slalx = e a < | =
FHHEIE HE = JE
0 0
0 p P g =
= LIMESTONE, very light gray, to medium dark 8 et b 4 MICARB-FORAM-BEARING, NANNO O0ZE, white;
= gray, thinly laminated, lenticular bedded. =1 .I._L—I-_I'- Ng stiff.
= o
2] | 0.5 Caco; 1-114 (30) B et 55 1-111
— | Flr|f 1 e T 1 T TEW - 105 F 0% i
| 155 Amor 3% Calc 28% Cris 1% Clin Syl Pumice fragment at Section 1-111.
- 1.0 B6T Cryst 381 Quar 1% Plag 10— -, - '
! FELDSPAR, GLAUCONITE, SPICULE-BEARING, FORAM- it 2
| m RICH NANNO LIMESTOME, thin section at R Pty
1 Section 1-138 to 140: 73% N, 15% F, 3% G, | = rha o
alrlol cove - 3% S, 3% Fsp, 2% Opag, 12 R | B
[ Catcher Interbedded with CHERT, Section 1: 47 to 50 =
dark grayish brown (10YR 4/2), laminated G -
(scalloped), lenticular-bedded; and 87 to 88 | 2 - Unopened
dark grayish brown (10YR 4/2), scalloped. L L3 -
i~ o —
LIMESTONE, greenish gray {56Y 6/1). sl Iy ]
ss ¢ =1i= ]
3BT Carb U. 1% Opag 1% Nod =] I8
P e A FlA]|e| cCore Core catcher missing,
- . ===l In]c]r]| catcher
Site 288 Hole A Core 30 Cored Interval: 979.5-988.5 n
FOSSIL Bt i : 112.5-117.0
CHARACTER | = El=z Site 288 Hole C Core 1 Cored Interval: m
» 21 g S . . FOSSIL [
Zlvwn 21zl 1o & | Lithowoey | £ |4 LITHOLOGIC DESCRIPTION CHARACTER | = gls
zc |a|5|g| 3] £ s|& AE =4 -
==8|ls|l=|& = | = = Y = w | LrrHoLogy w1 LITHOLOGIC DESCRIPTION
cEs|-|=|> wils EN sral el s g =)
s TELG|5|8|5] = g|E
0 §§§’u 2lE b =
| - Empty LIMESTONE, light gray to medium dark gray, 0
| = laminated, lenticular, often silicified. s GLASS-SHARD-BEARING. FORAM-MICARB-RICH
S A gt - - -
- 0.5 :_, : T : N7 Water Content 1-92 (8,20} | . NAKND O0ZE, Tight q;ay: soft to stiff,
| == €aC0; 1-102 (28) ik =
| g Ll | - EAT
| i 1T X-ray 1-103 o 152 M 152
| = s T deor a2 Quar 2% Plag 1% Clin ' 1 ] 158 F 2 61 s
= Fle o e A 73% Cryst  10% Cris 1% Mica T
= P [ N4 38% Calc 4% K-spar 2% Mont ] NB
- -4
= ZEOLITE-OPAQUE-BEARING HEAVY MINERAL-GLASS .L-l_
= SHARD RICH NANNO LIMESTONE, dark gray. " i S L el e
55 1-129 i E
BIR 15% HM 5% 1 -1
251 61 10% Opag —
i =
CHERT, Section 1: 147 to 150 dark gray, & 2 =
with silicified Timestone cap. s -
= 3
= 3
o 1 Unopened
7 He NAMND DOZE, light gray; soft to stiff.
2 =
E 3 3
E —
i =
a =4
ry =
g T
slal [FlAle] core '.l_..'L'.L::J
=i |N|C|p| Catcher -J_‘L_._ g
n

Explanatory notes in Chapter 2
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