4. SITE 573!

Shipboard Scientific Party?

HOLES 573, 573A, 573B

Dates occupied: 573—2 to 4 April 1982
573A—4 to 5 April 1982
573B—6 to 9 April 1982

Date departed Hole 573B: 9 April 1982

Time on site: 7.3 days

Position: 0°29.91'N; 133°18.57'W

‘Water depth (sea level; corrected m, echo-sounding): 4301
‘Water depth (rig floor; corrected m, echo-sounding): 4317
Bottom felt (m, drill pipe): 4311.5

Penetration (Hole 573B, m): 529

Number of cores: 573—19
573A—6
573B—43

Total length of cored section (m): 573—158.6
573A—53.2
573B—390.0

Total core recovered (m): 573—159.4
573A—53.5
573B—279.7

Core recovery (Y): 573—100
573A—100
573B—71.6

Oldest sediment cored:
Depth sub-bottom (m): 528
Nature: Limestone
Age: late Eocene
Measured velocity (km/s): 1.74

Basement:
Depth sub-bottom (m): 529
Nature: Basalt

Principal results: Site 573 is located at 0°29.91'N, 133°18.57'W in
4300 m of eastern equatorial Pacific water over a basement trough
covered by sediments that reach 0.68 s in thickness. The objective
of drilling at the site, which was to obtain an expanded upper Eo-
cene to Quaternary sedimentary section for high resolution strati-
graphic and paleoceanographic studies, was met by drilling three
holes. Hole 573 (hydraulic piston corer [HPC]) reached about 160 m
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sub-bottom; Hole 573A, a parallel HPC attempt, was abandoned
at approximately 60 m sub-bottom; and Hole 573B (rotary drill-
ing) was cored from about 140 to 529 m, with the recovery from its
bottom of a baked sediment/basalt contact and about 1 m of ba-
salt. As Hole 573B was being washed down to 140 m, the heat
flow-pore water probe was deployed; it retrieved in sifu pore water
from 53 m sub-bottom.

The oldest sediment cored (Hole 573B, 528 m sub-bottom) was
uppermost Eocene limestone. Four lithostratigraphic units were
recognized in the sedimentary section. These units can be grouped
so as to correlate with the three oceanic formations established for
sediments at nearby Site 77 (DSDP Leg 9, Hays et al., 1972). In
upsection order, the units are as follows:

1. An uppermost Eocene biogenic limestone (526.6 to 528.0 m).

2. A brown unit that contains metalliferous claystone and fora-
miniferal nannofossil chalk (520.5 to 526.6 m). This unit correlates
with uppermost Eocene at its base, is virtually barren of fossils in
its dark brown center, and correlates with lowermost Oligocene at
its top.

3. Two units of siliceous calcareous oozes and chalks. These
units make up the remaining part of the section (lower Oligocene
to Pleistocene). The lower unit (calcareous chalk ooze) extends from
45.1 to 520.5 m, the upper unit (cyclic siliceous calcareous ooze)
from 0 to 45.1 m.

Foraminifers, calcareous nannofossils, radiolarians, and diatoms
are, with some exceptions, well represented in the cored sediments.
Most Eocene to Quaternary biozonal and stratigraphic boundaries
could be recognized and correlated. The Eocene/Oligocene bound-
ary could not be located unequivocally, however. Either it falls
within the barren midportion of the metalliferous unit or it coin-
cides with a hiatus. Other brief hiatuses were found in the upper-
most Oligocene and lower upper Miocene.

The sediment accumulation rates at Site 573 are relatively con-
stant; they vary, in general, between 18 and 12 m/m.y. A peak of
30 m/m.y. occurs between 5.5 and 6 Ma, and a low of about 10 m/
m.y. was recorded between 15 and 21 Ma. Some of the changes in
rates of accumulation correlate with changes in lithology, physical
properties, natural remanent magnetization (NRM) mtens:ty, and
interstitial-water geochemistry.

Except for the uncertainty associated with the Eocene/Oligo-
cene boundary, the expanded, high resolution stratigraphic section
recovered at Site 573 should enhance studies of the equatorial Pa-
cific’s Tertiary history.

BACKGROUND AND OBJECTIVES

Site 573 was proposed by the JOIDES Ocean Paleo-
environment Panel (OPP) as the southernmost drill site
in a north-south transect of the equatorial high-produc-
tivity zone. The position of the site, just south of the ax-
is of maximum sediment accumulation and just north
of the equator, was chosen to duplicate the very popular
section cored at DSDP Site 77, and to recover a detailed
sedimentary record of the passage of this area from about
8°S, 39 Ma, into the equatorial high-productivity zone.
Our operational objectives were to recover a complete
and undisturbed section of Neogene sediments by using
the HPC to core it twice and then to rotary drill and
continuously core to basement. Our specific scientific ob-
jectives were to establish high-resolution bio-, magneto-,
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seismic, carbonate, and stable isotope stratigraphies to
improve our understanding of the paleoceanography and
paleoclimatology of the region.

The area in the vicinity of DSDP Sites 573 and 77 has
been traversed by Scripps’ R/V Argo and Lamont’s R/V
Conrad (C-10-05, 1966, and C-15-10, 1971). More re-
cently, a detailed site survey was conducted by the R/V
Thomas Washington (Ariadne I; see Shipley et al., this
volume); the survey used a single-channel, digital, water
and air gun seismic system and also acquired Seabeam
bathymetry. The area surveyed is characterized by gener-
ally low relief; water depths range from 4200 to 4300 m
(uncorrected) (Fig. 1). A thick (0.40 to 0.68 s), acousti-
cally well stratified sediment section conformably fills a
series of basement peaks and troughs trending north-
northwest/south-southeast (Fig. 2). Basement relief is
typically 80 to 100 m. In some of the basement troughs,
the sediment fill is significantly thicker than over the
surrounding basement highs (Fig. 2). There is a small,
circular, 350-m basement high in the northeast corner of
the survey area. This high has a surficial expression of
about 200 m and is free of sediment at its surface. It was
carefully avoided in the selection of Site 573.

Drilling at DSDP Site 77 resulted in the recovery of
481 m of predominantly siliceous calcareous and calcar-
eous siliceous oozes. The average sedimentation rate was
13 m/m.y., with the rates increasing from the base to
the top of the section. The bottom 18 m of the section
consisted of dusky brown clay rich in iron and manga-
nese that overlay a baked limestone/basalt contact. Base-
ment age was estimated to be 36 Ma. Van Andel et al.
(1975) calculated that the crust in this area was formed
at 39 Ma, at a latitude of 7°47'S, and at a water depth
of 2799 m.

After reviewing the site survey data, the OPP selected
a spot approximately 6 n. mi. west of Site 77 for Site
573. The drill site was directly over a north-northwest/
south-southeast lineated basement depression where the
sediment section is extremely thick (0.62 s)—approxi-

mately 50 m thicker than the section at Site 77. A thick
section was desired to maximize the possibility of recov-
ering the Eocene/Oligocene boundary.

OPERATIONS

The Glomar Challenger arrived in the vicinity of Site
573 at 2300Z on 2 April after a 5.25-day steam from Site
572 (average speed: 9.4 knots). In transit we collected
continuous seismic profiles (air gun and 3.5 kHz) and
bathymetric and magnetic data. Our plan was to aim for
DSDP Site 77 (0°28.9'N, 133°13.7'W) and then to head
due west about 6 n. mi. to the basement trough selected
by the OPP as the target site.

We entered the area covered by the Ariadne I site sur-
vey at 2305Z but found that the Seabeam bathymetry
provided disagreed with the depths we were measuring.
We could find no consistent offset or rotation that recti-
fied the discrepancies between the two data sets; thus,
we could not use the Seabeam bathymetry to find the
proposed drilling site. Fortunately, we were able to de-
termine our location relative to the air gun profiles col-
lected during the Ariadne site survey, and at 0006Z on
3 April we crossed the proposed drill site. We continued
2 n. mi. beyond the site, turned right to 045° at 0020Z,
and then turned south-southeast 8 min. later, following
the trend of the basement trough to the proposed site.
At 0043Z on 3 April we dropped the beacon. We then
continued profiling for 2 n. mi. past the beacon. We
pulled the geophysical gear and returned to the site to
begin drilling operations (Table 1).

Drill pipe run-in began at 0200Z, with the first HPC
core on deck at 1615Z. The mudline was established at
the rig floor as 4311.5 m. Drilling at Hole 573 began
with the 9.5-m variable-length HPC (VLHPC). We col-
lected 17 9.5-m cores and two 5-m cores with nearly
100% recovery. Disturbance was minimal. Pullout force
reached 14,000 1b. for Core 14 but was absent for Cores
15 and 16. Pullout force became significant again for
Core 17 (50,000 Ib.), and it proved to have deformed the

0°35'N

0°23'

1
133°0%

Figure 1. Bathymetry at Site 573. Profile A-A’ is the seismic profile shown in Figure 2.
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Figure 2. Seismic profile near Sites 573 and 77 (from Shipley et al., this volume).

ears of the quick disconnect when the equipment re-
turned to the rig floor. We switched to the 5-m HPC and
took two 5-m cores with no pullout force. We exerted
75,000 Ib. of pullout force on the third 5-m core (Core
20), broke the quick disconnect, and lost the core in the
bottom of the hole. We decided that it would be wise to
terminate drilling, so we pulled back to the mudline and
began to drill Hole 573A.

The drilling in Hole 573A began at 0200Z on 5 April
with the depth of the HPC adjusted so as to minimize
the loss of section due to intercore gaps. As we tried to
retrieve the seventh core, the sandline parted, necessitat-
ing a drill string trip. To save time (we estimated that
12 hr. would be necessary to change sandlines, and con-
tinuing to drill with the second HPC and then changing
to rotary drilling would involve two more pipe trips) and
because recovery from the first HPC hole had been ex-
cellent, we decided to go directly to rotary drilling.

The sandline was changed and the drill pipe was run
in and ready for rotary drilling by 1300Z on 6 April.
We were to collect heat-flow measurements at this site,
and we thought it most expedient to make them as we
washed down to the starting point of Hole 573B (about
130 m sub-bottom). As the heat-flow probe was lowered
down the pipe, a loop in the sandline (a result of the
light weight of the tool) ran into a sheave; the wire part-

ed, and the heat-flow probe and 1200 m of wire free fell
down the pipe. A fishing tool retrieved the wire, and the
slow task of hauling it in began. The heat-flow tool was
finally retrieved at 0130Z on 7 April. The pore-water
sampler in the heat-flow probe worked properly, but an
analysis of the temperature data indicated that probe
motion due to the inability of the sediment at 53 m sub-
bottom (where the measurement was taken) to support
the weight of the drill string had invalidated the heat-
flow data.

Because of the large delays we had encountered, we
decided to forgo further heat-flow measurements. We
finally collected the first rotary-drilled core in Hole
573B from 138.5 m sub-bottom at 0430Z on 7 April.
Rotary coring proceeded smoothly, although there was a
significant amount of drilling disturbance in many of
the upper few cores. The drilling rate and pumping pres-
sure were lowered in an attempt to reduce the distur-
bance. The sediment in Core 20 became too stiff to cut
with the wire splitter, and we switched to the rock saw.
Coring proceeded smoothly to Core 43, which returned
after 35 min. of drilling with a baked limestone/basalt
contact and 1 m of basalt. Having reached basement (at
528 m sub-bottom), we ended Hole 573B (total recovery
72%) and tripped the pipe. We departed for Site 574 at
0800Z on 10 April.
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Table 1. Coring summary, Site 573,

Date  Local Depth from Depth below  Length Length
recovered

(Apr, time drill floor seafloor cored Recovery
Core 1982)  (hr) (m) (m) (m) (m) (L]
Hole 573
| 3 0815 4311.5-4313.5 0.0-2.0 2.0 2.0 100+
2 3 0940 4313543230 2.0-11.5 9.5 9.42 100
3 k] 1040 4323.0-4332.5 11.5-21.0 9.5 9.31 100
4 3 1211 4332.5-4342.0 21.0-30.5 9.5 9.56 100
s 3 1320 4342.0-4350.8 30.5-39.3 B.8 B84 100
] 3 1440 4350.8-4359.5 39.3-48.0 8.7 871 100
7 3 1610 4359.5-4368.7 48.0-57.2 9.2 9.18 9
B 3 1720 4368.7-4378.2 57.2-66.7 9.5 9.69 100
9 k] 1830  4378.2-4387.7 66.7-76.2 9.5 9.56 100
10 3 2000  4387.7-4397.2 76.2-85.7 9.5 9.66 100
11 3 2130 4397.2-4406.7 85.7-95.2 9.5 %39 100
12 3 2255 4406.7-4415.5 95.2-104.0 E.8 9.4 100
13 4 0010 4415.5-4424.1 104.0-112.6 B.6 B.66 100
14 4 0123 4424.1-4433.6 112.6-122.1 9.5 9.50 100
15 4 0244 4433 64442 8 122.1-131.3 9.2 9.23 100
16 4 0401  4442.8-4451.6  131.3-140.1 8.8 8.87 100
17 4 0545 4451 .6-4460.4 140.1-149.0 8.9 8.9 100
18 4 0750 4460,.5-4465.5 149.0-154.0 5.0 4.63 Lk ]
19 4 0918 4465.5-4470.1 154.0-158.6 4.6 5.15 100
158,60 159.39 100
Hole 573A
1 4 1800 4316.0-4325.5 4.5-14.0 9.5 9.66 100 +
2 4 1935 4325.5-4333.6 14.0-22.1 8.1 8.13 100+
3 4 2110 4333.6-4342.8 22.1-31.3 9.2 9.25 100 +
4 4 2240 4342.8-4351.3 31.3-39.8 8.5 8.50 100
5 ] 0005 4351.3-4360.7 39.8-49.2 9.4 9.41 100 +
6 5 0800 4360.7-4369.2 49.2-57.7 8.5 8.55 100+
53.20 53.52 100
Hole 537B
Heat flow to 4450.0
1 6 2030 4450.0-4459.5 138.5-148.0 9.5 8.56 90
2 L] 2230 4459.5-4469.0  148.0-157.5 9.5 9.64 100
3 7 0040  4469.0-4478.5 157.5-167.0 9.5 9,73 100
4 "] 0140 4478.5-448B.0  167.0-176.5 9.5 9.63 100
5 7 0320 4488.0-4497.5 176.5-186.0 9.5 9.41 v
6 T 0455  4497.5-4507.0 186.0-195.5 9.5 9.70 100
T 7 0630  4507.0-4516.5 195.5-205.0 9.5 8.03 B6
8 7 0BOS  4516.5-4526.0  205.0-214.5 9.5 9.79 100
9 7 0935 4526.0-4535.5 214.5-224.0 9.5 9.67 100
10 7 1120 4535.5-4545.0 224.0-231.5 9.5 B84 93
8] 7 1237 4545.0-4554.5  233.5-243.0 9.5 9.43 99
12 7 1353 4554.5-4564.0  243.0-252.5 9.5 7.25 76
13 7 1500 4564.0-4573.5  252.5-262.0 9.5 9.68 100
14 7 1620  4573.5-4583.0  262.0-271.5 9.5 9.62 100
15 7 1740 4583.0-4592.5 271.5-281.0 9.5 8.45 B9
16 7 1907 4592.5-4602.0  281.0-290.5 9.5 7.80 100
17 T 2030 4602.0-4611.5  290.5-300.0 9.5 7.76 B2
18 i) 2147 4611.5-4621.0  300.0-309.5 9.5 4.64 49
19 7 2300 4621.0-4630.5  309.5-319.0 9.5 3131 35
20 8 0038 4630.5-4640.0  319.0-328.5% 9.5 9.2 98
zl 8 0215 4640.0-4649.5  328.5-338.0 9.5 6.52 69
2 8 0347 4649.5-4659.0  338.0-347.5 9.5 6.05 (2]
2 8 0533 4659.0-4668.5  347.5-357.0 9.5 6.29 66
24 8 0700  4668.5-4678.0  357.0-366.5 9.5 5.28 56
25 8 0830  4678.0-4687.5  166.5-176.0 9.5 1.93 20
26 8 1008 4687.5-4697.0  376.0-385.5 9.5 1.76 82
b4} ] 1136 4697.0-4706.5  385.5-395.0 3 7.0 T4
28 8 1330 4706.5-4716.0  395.0-404.5 9.5 4.91 52
29 8 1504 4716.0-4725.5  404.5-414.0 9.5 7.40 78
10 8 1622 4725.5-4735.0 41404215 9.5 6.40 67
E1] 8 1730 4735.0-4744.5  423.5-433.0 9.5 2.04 21
12 B 1910 4744.5-4754.0  433.0-442.5 9.5 4.04 43
33 8 2050 4754.0-4763.5  442.5-452.0 9.5 8.25 87
34 8 2220 4763.5-4773.0 452.)-461.5 9.5 2.48 26
kL] 8 2350 4773.0-4782.5  461.5-471.0 9.5 7.48 79
36 9 0130 4782.5-4792.0  471.0-480.5 9.5 5.36 56
n 9 0300  4792.0-4801.5  480.5-490.0 9.5 1.80 19
38 9 0436  4801.5-4811.0  490.0-499.5 9.5 4.48 47
39 9 0600  4811.0-4820.5  499.5-509.0 9.5 4.45 47
40 9 0730  4B20.5-4825.5  509.0-514.0 5.0 .06 41
41 9 0900  4825.5-4832.0  514.0-520.5 6.5 0.02 86
42 9 1035 4832.0-4839.5  520.5-528.0 3 644 86
43 9 1130 4839.5-4B40.5  528.0-529.0 1.0 1.19 100
390.0 279.69 7.6

LITHOSTRATIGRAPHY

Lithostratigraphic Subdivision

The lithostratigraphic succession at Site 573 consists
of a variety of siliceous nannofossil oozes and pure nan-
nofossil oozes, which pass down into chalks of similar
composition. Metalliferous sediments and a pelagic lime-
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stone immediately overlie basalt at the base of the suc-
cession. Sediment composition is the primary criterion
for dividing the section. We used color to subdivide the
section. Color is not directly related to texture or micro-
fossil content, but since texture and microfossil content
display only a broad systematic variation, they are of
limited lithostratigraphic use. The succession is divided
into five units (Table 2): cyclic siliceous calcareous ooze,
calcareous ooze chalk, metalliferous chalk claystone, pe-
lagic limestone, and basalt. These units and their sub-
units can be correlated with the oceanic formations rec-
ognized at Site 77 by Hays et al. (1972).

Unit I: Cyclic Siliceous Calcareous Qoze
(upper Pliocene to Quaternary)

The cyclic siliceous calcareous unit (0 to 45.1 m) is
composed of 10- to 50-cm alternations of brown (10YR
5/2 to 6/2) and brownish white (10YR 8/2) to very pale
brown (10YR 7/1 to 7/2) siliceous foraminiferal nanno-
fossil oozes. The contacts between the beds are horizon-
tal and sharp, although they are bioturbated. The bur-
row Planolites can be recognized in some of the darker
beds.

The unit may be divided into three subunits. Subunit
IA (0 to 6.6 m) is brown radiolarian foraminiferal dia-
tom nannofossil ooze. Subunit IB (6.6 to 18.1 m) is light
gray and consists of 50- to 90-cm beds of alternating
white (N9 to 10YR 8/2) and very light greenish gray (5G
8/1 to 5GY 8.5/1) siliceous foraminiferal nannofossil
ooze. Subunit IC (18.1 to 45.1 m) is brown radiolarian
foraminiferal diatom nannofossil ooze. The color of the
sediment is controlled by the presence of trace quantities
of iron oxides, which color the oozes brown. The brown
subunits contain a greater proportion of siliceous micro-
fossils than the light gray subunit. The lower brown sub-
unit is separated by a sharp planar contact from the un-
derlying greenish gray calcareous ooze chalk unit.

Table 2. Lithostratigraphy of Site 573.

Unit
sub-bottom Unit depth
Lithologic depth (Hole-Core-Section,
unit (m) level in cm)
1 (cyclic siliceous calcareous ooze)
A (brown ooze) 0-6.6 5§73-1-1, 1 1o 5§73-2-4, 10
573A-1-1, 1 1o 5T3A-1-3, 120
B (light gray ooze) 6.6-18.1 573-2-4, 10 10 573-3-5, 60
573A-1-3, 120 10 573A-2-4, §
C (brown ooze) 18.1-45.1 5§73-3-5, 60 to 573-6-5, 1

573A-2-4, 5 to 573A-5-3, 145

11 (calcareous ooze chalk)
A (varicolored ooze) 45.1-160.2  573-6-5, 1 10 §73-19,CC
573A-5-3, 145 to 573A-6,CC

573B-1-1, 1 to 573B-3-2, 125

D (white gray chalk) 290.6-520.5  S73B-17-1, 5 to 573B-41-1, 3

111 {metalliferous chalk claystone}
A (brown chalk) 520.5-522.6  573B-42-1, 1 1o 573B-42-2, 63
B (brown claystone) 522.6-526.6  573B-42-2, 63 10 573B-42-5, 6
526.6-528.0 573B-42-5, 6 to 573B-43-1, 1

528.0-529.0  573B-43-1, 1

IV (pelagic hmestone)

V (basalt)




The sediments of the cylic siliceous calcareous ooze
unit are generally abundant in clay-sized material (40 to
75%) and common to abundant in silt-sized (10 to 35%)
and sand-sized (10 to 30%) material. In the light gray
subunit (IB), the clay content reaches 85%, and the con-
tent of both silt and sand falls below 10%. Calcareous
nannofossils are generally common to abundant (20 to
75%), but they are dominant (75 to 85%) in parts of the
light gray unit. Foraminifers are common to abundant
(5 to 30%), diatoms are rare to common (5 to 20%), and
iron oxides occur as a rare component (<1 to 3%) in
the brown beds. Clay minerals, volcanic glass, silico-
flagellates, sponge spicules, and fish remains occur spo-
radically in trace amounts.

Unit II: Calcareous Ooze Chalk (lower Oligocene to
upper Pliocene)

Unit I is underlain by a thick (45.1 to 520.0 m) suc-
cession of calcareous oozes and chalks that displays con-
siderably less variation in siliceous microfossil content
than the overlying sediment. Unit II may be divided into
four subunits on the basis of color: varicolored ooze,
gray ooze, brown ooze, and white gray chalk.

Subunit I1IA: Varicolored Ooze (upper Miocene to
upper Pliocene)

The varicolored ooze subunit (45.1 to 160.2 m) is
characterized by shades of light green gray and purple.
It consists of 10- to 50-cm beds of white (N9 to 5B 9/1)
to light gray (N7 to N8) and light greenish gray (5G 6/1
to 8/1, 5GY 8/1) siliceous nannofossil oozes and radio-
larian diatom nannofossil oozes, which pass down into
similar beds of mottled light and dark purple (5PB 7/2,
5P 4/2 to 7/1). Thin beds and burrow fills (predomi-
nantly Planolites) of pale yellow gray (5Y 7/1 to 8/1)
and greenish yellow (2.5Y 7/2) are common.

The contact with the overlying unit (Unit I) is marked
by the appearance of green gray (5G 6/1 to 7/1) ooze.
Purple bands do not occur until 50 m. The appearance
of purple sediments coincides with the occurrence of
H,S in the cores, which continues down to the base of
the varicolored subunit. Below 50 m, millimeter-scale
purple bands are common in both the light and dark
sediments, and the predominantly purple beds display
numerous horizontal millimeter-thick laminations of dark
purple (5P 2/2 to 4/2) sediment. Light green gray band-
ing is visible occasionally.

At about 110 m the sediment becomes lighter in color
(whites are dominant), and the purple coloration becomes
less constrained by bedding, developing into diffusion-
rings around burrows and forming sinuous discordant
bands. Diatom nannofossil oozes and nannofossil oozes
become more common downward. The sediments in the
10 to 20 cm at the base of the unit are characterized by
the gradual disappearance of variegated pastel shades,
purple banding, and H,S.

In the varicolored subunit clay-sized material is abun-
dant to dominant (50 to 95%), silt-sized material is rare
to abundant (2 to 50%), and sand-sized material is rare
to common (2 to 25%). Calcareous nannofossils are abun-
dant to dominant (50 to 95%). Foraminifers represent 0
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to 10%, diatoms 5 to 25%, and radiolarians 2 to 10%
(rare to common) of the microfossil assemblage. Vol-
canic glass, pyrite, clay minerals, sponge spicules, and
silicoflagellates occur in trace amounts throughout the
subunit.

Subunit IIB: Gray Ooze (lower to upper Miocene)

The gray ooze subunit (160.2 to 262.2 m) is com-
posed of white (N9 to 5B 9/1), very light gray (N8 to
8.5), and light greenish gray (5G 7/1 to 9/1, 5GY 7/1 to
9/1) beds 1 to 3 m thick that grade into each other over
10 to 20 cm. Pale purple (5P 9/1) horizons occur toward
the top and light greenish gray horizons dominate to-
ward the base of the subunit. Identifiable burrows are
rare.

The top of the gray ooze subunit (160 to 200 m) is
composed of radiolarian diatom nannofossil oozes and
diatom nannofossil oozes, which are underlain by fora-
miniferal nannofossil oozes and nannofossil oozes (200
to 230 m) with occasional thin (<5 cm) beds of chalk.
Below this portion of the subunit (i.e., from 230 to
262.2 m), beds of nannofossil chalk 3 to 5 cm thick al-
ternate with beds of nannofossil ooze 20 cm thick. Radi-
olarians become common toward the base. Contacts be-
tween the lithologies are gradational.

The gray ooze subunit contains abundant to domi-
nant (35 to 90%) clay-sized material, rare to abundant
(2 to 70%) silt-sized material, and common (5 to 10%)
sand-sized material. Foraminifers occur as trace constit-
uents at the top of the subunit, but they rare to common
(1 to 15%) in the underlying carbonate oozes and chalks.
Conversely, diatoms are common (10 to 25%) at the top
of the subunit, but they become rare (< 1%) below. Cal-
careous nannofossils are uniformly abundant to domi-
nant (60 to 85%), and radiolarians are rare to common
(1 to 20%). Volcanic glass, pyrite, sponge spicules, and
silicoflagellates occur as trace constituents. The base of
the gray ooze subunit is marked by a sharp, planar con-
tact with the light brown (10YR 8/2) sediment of the
underlying subunit.

Subunit IIC: Brown Qoze (lower Miocene)

The brown ooze subunit (262.2 to 290.6 m) is com-
posed of white (10YR 8/2) and very light brown (10YR
7/3 to 8/3) radiolarian nannofossil to nannofossil oozes
and chalks. Beds are 1 to 3 m thick. They grade into
each other over 10 to 20 cm and are composed of alter-
nating bands of chalk (=5 cm thick) and ooze (=20 cm
thick). Bioturbation is restricted to indeterminate bur-
row mottling within darker beds.

The subunit contains rare to common (2 to 20%) sand-
sized material, common to abundant (20 to 48%) silt-
sized material, and abundant (50 to 70%) clay-sized ma-
terial. Calcareous nannofossils are abundant to domi-
nant (70 to 98%), diatoms are absent to common (0 to
7%), and radiolarians are rare to common (< 1 to 17%).
The siliceous component decreases toward the base of
the subunit. Clay minerals, volcanic glass, pyrite, fora-
minifers, sponge spicules, and silicoflagellates occur in
trace (< 1%) amounts. Occasional large (1 to 4 mm)
fragments of pumice are present.
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The base of the brown ooze subunit is marked by a
sharp planar contact with pure white (N9) nannofossil
oozes from the top of the underlying subunit.

Subunit IID: White Gray Chalk (lower Oligocene to
lower Miocene)

Subunit IID (290.6 to 520.5 m) is composed primari-
ly of brilliant white chalks (290.6 to 460 m), which are
underlain by light gray chalks (460 to 520.5 m). The up-
per beds consist of alternating intervals of apparently
unbedded white (N9) foraminiferal nannofossil and nan-
nofossil oozes and chalks. Ooze-chalk alternations con-
tinue down to 320 m, below which chalks occur alone,
Light gray (N7) banded horizons up to 10 cm thick oc-
cur at some levels. Burrows are rarely visible. The sedi-
ment is composed of abundant to dominant (40 to 90%)
clay-sized material, common to abundant (5 to 50%)
silt-sized material, and rare to common (1 to 20%) sand-
sized components. Calcareous nannofossils are abun-
dant to dominant (55 to 99%), and foraminifers are
generally absent to common (0 to 20%). Radiolarians
are rare (<1 to 3%). Clay minerals, volcanic glass, sponge
spicules, and pyrite occur in trace amounts. Diatoms are
absent. Fragments of pumice up to 1 cm across occur
throughout the sequence.

The light gray chalks are composed of white (N8.5 to
9), very light greenish gray (5GY 8.5 to 9/1), and very

pale yellow to brown (5Y 8 to 9/1, 10YR 8 to 9/2) radio-

larian diatom foraminiferal nannofossil chalks. These
chalks are relatively uniform in composition; close ex-
amination shows that compositional variations should
result in the exclusion of only one of the qualifiers from
the formal lithological name of some horizons. Darker
colors are concentrated in beds about 10 cm thick, some
of which display indistinct banding. A diverse ichno-
fauna of Zoophycos, Planolites, and Chondrites is rep-
resented. The dominant lithology consists of abundant
(30 tc 55%) clay-sized particles, common to abundant
(20 to 40%) silt-sized particles, and common to abundant
(20 to 35%) sand-sized components. Calcareous nanno-
fossils are abundant (40 to 70%), foraminifers and radi-
olarians are common (5 to 15%), diatoms are common
to abundant (5 to 30%), and sponge spicules are rare
(< 1%).

Scattered fragments of pumice and thin (< 1 cm) bands
of volcanic ash are found in the gray chalks. At 492.1 m
there is a graded band 10 ¢cm thick of volcanic glass and
ash that has a sharp, planar base and a finely laminated
and cross-bedded top (Fig. 3). Ash becomes progressive-
ly less abundant in the overlying meter of chalk. This
ash band is interpreted as a turbidite. Lower in the sec-
tion (at 501.3 m) there is a bed 80 cm thick of very pale
yellow (5Y 8/1) chalk containing common 0.1-mm to
1-cm angular fragments of volcanic glass. This bed does
not display bedding but has a sharp bottom and top, in-
dicating deposition by mass flow rather than current
action.

The base of the white gray chalk subunit is marked
by the first appearance of white (5Y 9/1 to N9) chalks
above the light brown (10YR 8/3) chalks of the under-
lying metalliferous chalk claystone unit. The boundary
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Figure 3. Lower Oligocene volcanic ash turbidite cored at 429.1 m in
Site 573 (573B-38-2, 56-69 cm).

was not recovered, but it is sharp at Site 77 (Hays et al.,
1972).

Unit [II: Metalliferous Chalk Claystone
(upper Eocene to lower Oligocene)

The sediment below 520.5 m becomes progressively
darker brown as the result of the appearance of appre-
ciable quantities of ferromanganese oxide. The sequence
is divided into a brown chalk subunit at the top and a
brown claystone subunit below.

Subunit 1114: Brown Chalk (lower Oligocene)

The brown chalk subunit (520.5 to 522.6 m, lower
Oligocene) consists of very pale brown (10YR 8/3) fora-
miniferal nannofossil chalk with abundant Zoophycos,



Planolites, and Chondrites. The chalk has abundant
(65%) clay-sized particles, common (5%) silt-sized par-
ticles, and abundant (30%) sand-grade material. Cal-
careous nannofossils (55%) and foraminifers (30%) are
abundant. Palagonite is rare (1%), and radiolarians and
sponge spicules occur in trace amounts.

The brown chalk subunit passes down via a 10-cm in-
tensely burrowed pale brown (10YR 6/3) bed into the
brown claystone subunit.

Subunit I1IB: Brown Claystone (upper Eocene to
lower Oligocene)

The brown claystone subunit (522.6 to 526.6 m, up-
per Eocene to lower Oligocene) consists of very dark
brown (10YR 2/2) metalliferous claystone. There are
strongly compressed Chondrites and white rind-burrows
at the top and, to a lesser extent, at the base of the sub-
unit. Clay is dominant (90%), with common silt-sized
material and only a trace of sand-grade material. Smear
slide examination indicates abundant (60%) clay miner-
als and ferromanganese oxides (36%), with rare feldspar
(2%), carbonate (1%), and calcareous nannofossils (1%).

The claystone passes down via pale brown (10YR 6/2)
chalks into the underlying limestone.

Unit IV: Pelagic Limestone (upper Eocene)

A strongly indurated very pale yellow (2.5Y 8/2) pe-
lagic biogenic limestone (526.6 to 528.0 m) directly over-
lies basalt. Composed primarily of pelagic and benthic
foraminifers and calcareous nannofossils, the limestone
contains abundant millimeter-scale fragments of green
basalt(?). Manganese oxide (“pyrolusite’) dendrites are
common.

Unit V: Basalt

The drilling at Site 573 resulted in the recovery of
119 cm (25 pieces) of basalt. The basalt was recovered
from sub-bottom depths of 528.0 to 529.0 m.

Correlation with Site 77

Site 573 is in close proximity to Site 77. The units rec-
ognized by Hays et al. (1972) at Site 77 are similar to
those at Site 573, which were established independently.
Our cyclic siliceous calcareous unit (Unit I) corresponds
to the cyclic unit of the Clipperton Oceanic Formation,
and our varicolored ooze subunit (IIA) correlates with
varicolored unit of the same formation. The gray ooze
subunit defined here (IIB) corresponds to the gray unit
of the Marquesas Oceanic Formation, and our brown
ooze subunit (I11C) is equated with the upper brown unit
defined by Hays et al. (1972). Our white gray chalk sub-
unit (IID), however, corresponds to the basal three units
of their Marquesas Formation. This difference in classi-
fication occurs primarily because we cannot distinguish
the lower brown unit of the Marquesas Formatica. The
lower brown unit occurs at 408.1 to 426.6 m at Site 77
(Hays et al., 1972) and consists of very light brown (10YR
8/2) and white (N9) foraminiferal radiolarian chalks to
nannofossil chalks. If we allow for the marginally thick-
er section at Site 573 (528 m compared with 481 m), the
unit should occur at about 420 to 440 m. At Site 573 this
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interval is characterized by extremely poor recovery and
great core disturbance, so the presence of the unit can-
not be confirmed.

Our brown chalk subunit (IIIA), brown claystone sub-
unit (I1IB), and pelagic limestone unit (IV) can be corre-
lated with the Line Islands Formation of Hays et al.
(1972) and Cook (1972). The thickness of this forma-
tion is 10.2 m at Site 77 and 8 m at Site 573. The differ-
ence may be attributed to the 9.5-m gap in the relevant
part of the section at Site 573. It appears, therefore, that
the extra 47 m of sediment at Site 573 are distributed
throughout the section, except that the varicolored ooze
subunit (ITA) is 15 m thicker at Site 77.

Carbonate Stratigraphy

Shipboard carbonate bomb analyses were done at
1.5-m intervals. The carbonate fluctuations show that
the Site 573 carbonate record (Fig. 4) may be divided in-
to two parts: an upper Miocene to Quaternary interval
(0 to 180 m) with high-amplitude cyclic fluctuations be-
tween sediments of high and low carbonate content and
a lower Oligocene to middle Miocene interval (180 to
520 m) with lower amplitude fluctuations and relatively
constant carbonate values. In the high-amplitude sec-
tion, the high-carbonate sediments have a carbonate con-
tent that ranges from 80 to 90%, and the low-carbonate
sediments generally have a carbonate content that rang-
es from 60 to 70%, although certain minima have a car-
bonate content as low as 40% . The Oligocene to middle
Miocene section has a rather uniform average carbonate
content of about 90%, with fluctuations between 98 and
80%.

Distinct changes in the Site 573 sedimentation rate
curve at 49, 104, 243 and 412 m all coincide with car-
bonate minima. The correlation may be fortuitous, be-
cause not all the sedimentation rate changes correspond
to carbonate minima. A hiatus at 160 m occurs just
above a carbonate minimum, so the hiatus may have
been produced by carbonate dissolution. A second pos-
sible hiatus at 335 m does not appear to coincide with
carbonate dissolution, although the carbonate curve at
this level is difficult to interpret because the carbonate
content of the upper Oligocene sediment at Site 573 is
uniformly high.

The carbonate curves for Holes 573, 573A, and 573B
(Fig. 4) can be correlated to the equatorial Pacific car-
bonate event stratigraphy of the Neogene as given by
Dunn and Moore (1981) and Dunn (1982).

BIOSTRATIGRAPHY

Upper Eocene through Quaternary sediments were
recovered at Site 573. Planktonic foraminifers, calcare-
ous nannofossils, radiolarians, and diatoms are gener-
ally present and zonable throughout; thus, the site pro-
vides a reference section for the equatorial Pacific (Fig.
5). An updated version of the biostratigraphic summary
is presented in Barron et al. (this volume). The precise
position of the Eocene/Oligocene boundary is unknown;
if sediments that correlate to this stratigraphic boundary
were recovered in Hole 573B, they occur in the barren,
metalliferous claystone unit from 526.6 to 522.6 m sub-
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Figure 4. Shipboard carbonate data for Site 573; curves are for Holes
573 and 573B. In the depth interval where data from the holes
overlap, the data for Hole 573B are shown as dots.

bottom (Core 573B-42, Sections 4 to 2). Planktonic and
benthic foraminifers and calcareous nannofossils of lat-
est Eocene and earliest Oligocene age bracket this bar-
ren 2-m interval. All four planktonic microfossil groups
indicate that the lower/upper Oligocene boundary lies
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in Core 573B-27 (= 386 m). The planktonic foraminifers
and radiolarians indicate that the Oligocene/Miocene
boundary occurs in Core 573B-20 (=326 m). The lower/
middle Miocene boundary is near the base of Core 573B-
12 (252 m), according to the radiolarians, diatoms, and
calcareous nannofossils. Unfortunately, the Orbulina da-
tum (planktonic foraminifers) could not be accurately de-
termined. According to the diatoms and calcareous nan-
nofossils, the middle/upper Miocene boundary occurs
in the middle of Core 573B-5 (=180 m). The planktonic
foraminifers, calcareous nannofossils, and diatoms all
place the Miocene/Pliocene boundary in Core 573-10
(=~ 80 m sub-bottom). The planktonic foraminifers indi-
cate that the lower/upper Pliocene boundary lies in the
lower parts of Cores 573-6 and 573A-5 (48 m). The Plio-
cene/Pleistocene boundary is placed in the upper part
of Core 573-4 and the upper part of Core 573A-3 (at
=25 m sub-bottom).

Hiatuses

Two hiatuses were recognized in the sediment section
at Site 573, and three more were identified tentatively.
Although the possibility that deposition across the Eo-
cene/Oligocene boundary was continuous but slow can-
not be ruled out entirely, biostratigraphic evidence sug-
gests that there is a hiatus at the Eocene/Oligocene bound-
ary (between Sections 2 and 3 of Core 573B-42). This
hiatus would correspond to the absence of the lower
part of planktonic foraminiferal Zone P18 and all of
P17. A coeval hiatus is present at Site 289 on the On-
tong-Java Plateau (Andrews et al., 1975) and over ex-
tensive areas of the Pacific (Kennett et al., 1975). Kennett
et al. (1975) relate this hiatus to the onset of Antarctic
glaciation in the early Oligocene and the intensification
of bottom-water circulation.

A second hiatus or interval of greatly reduced sedi-
mentation rate is present in the lower part of the upper
Miocene (10.5 to 9.8 Ma). The first appearance datum
of the diatom Coscinodiscus yabei var. elliptica (9.8 Ma)
is immediately above a purple sedimentary unit 4.5 m
thick in Core 573B-3 (573B-3-1, 71 cm). The last ap-
pearance of the diatom Coscinodiscus vetustissimus var.
Jjavanicus (10.7 Ma) appears to be immediately below
the purple sedimentary unit, at 573B-3-4, 110 cm (Bar-
ron, this volume). This hiatus has also been reported at
nearby Site 77 (Keller, 1981; Keller and Barron, 1983)
and is extensive in the eastern equatorial Pacific.

One of the tentatively identified hiatuses occurs in
the uppermost Oligocene (upper part of Core 573B-22
or the lower part of Core 573B-21), where the lower part
of the Lychnocanoma elongata Zone (radiolarians) and
the Cyclococcolithus abisectus Subzone (CN1a) of the
Triquetrorhabdulus carinatus Zone (calcareous nanno-
fossils) are absent. This hiatus has also been reported at
nearby Site 77 by the Leg 9 scientists (Hays et al., 1972)
and over extensive areas of the Pacific by Keller and
Barron (1983).

Another possible hiatus or interval of decreased sedi-
ment accumulation occurs in the middle part of the lower
Miocene (lower part of Core 573B-14 to Core 573B-16)
(=17.5 to 20.0 Ma). This hiatus corresponds to the two
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Figure 5. Summary of biostratigraphy at Site 573. Location of dashed boundaries is uncertain.

hiatuses reported by Keller (1981) in planktonic forami-
niferal Zones N5 and N6 at nearby Site 77. More de-
tailed study of these cores should reveal whether sedi-
mentation rate is low or one or more hiatuses exist (see
Barron et al., this volume).

Finally, a possible hiatus occurs in the middle part of
the Pliocene (=3.3 to 3.2 Ma, near the base of Section
573A-5-3), at a sharp break in lithology between gray
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sediment and overlying white sediment. Samples 573A-
5-3, 129-140 cm and 573A-5-3, 144-145 cm bracket this
lithologic boundary, and both lie between the first ap-
pearance datum of Thalassiosira convexa var. convexa
(diatom) (3.6 Ma) and the first appearance datum of
Rhizosolenia praebergonii (diatom) (3.0 Ma). The lower
sample contains common 7. convexa, whereas the upper
sample contains very few T. convexa. According to the
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quantitative diatom data of Burckle and Trainer (1979)
from Core V28-179 (4°37.0'N, 139°36.0' W), the lower
sample correlates with the lowermost part of the normal
event of the Gauss paleomagnetic Epoch (=3.35 Ma),
and the upper sample correlates with the uppermost part
of that normal event or with the overlying reversed event
(=3.2 to 3.1 Ma). This sharp lithologic break (or hia-
tus) correlates with the positive (0.4 per mil) excursion
in the oxygen-isotope record in Core V28-179, which
Shackleton and Opdyke (1977) equate with the onset of
Northern Hemisphere glaciation. A more detailed dis-
cussion of these possible hiatuses is given in Barron et
al. (this volume).

Planktonic Foraminifers

Site 573 yielded upper Eocene through Pleistocene
planktonic foraminifers of varying abundance. None of
the fossil assemblages exhibits maximum diversity be-
cause of the great water depth at the site, and all consist
predominantly of such solution-resistant forms as keeled
Globorotalia, Globoguadrina, Sphaeroidinellopsis, and
Catapsydrax. However, all the species present show good
preservation throughout the sequence. The abundance
of foraminifers decreases markedly in two intervals—
from 112 to 186 m and 252.5 to 366.5 m sub-bottom.
These intervals approximately correspond to the N17
through N14 and N8 through P21 zones, respectively.

Because of dissolution (see the dissolution curve shown
in Fig. 6), many interesting evolutionary series of plank-
tonic foraminifers could not be studied. A number of
prominent evolutionary series known to have undergone
rapid development in the tropical latitudes were not re-
covered at this site. These series include Globigerinoides
triloba-Praeorbulina sicana-Orbulina universa, Globi-
gerinita glutinata-Candeina praenitida-Candeina nitida,
and Globigerinita sp.-Globigerinatella insueta. The ab-
sence of these evolutionary series also precluded the
establishment of many foraminiferal zonal boundaries
(Fig. 5).

Well preserved upper Eocene planktonic foraminifers
occur near the base of the sedimentary column just be-
low the dark brown metalliferous layer. Although they
are only moderately well preserved, a few specimens of
such delicate spine-bearing species as Hantkenina pri-
mitiva and Cribrohantkenina inflata bermudezi were
found (573B-42-4, 140-144 and 123-124 cm). Species be-
longing to the characteristic Eocene genera Globigeri-
natheka and Globigerapsis are also present in large num-
bers. Because of the joint occurrence of C. inflata ber-
mudezi and Globigerapsis mexicana in the interval be-
low the metalliferous layer, this interval is dated as Zone
P16 (late Eocene). The presence of these varied forms of
Eocene foraminifers at Site 573 is in marked contrast to
the meager fauna reported from nearby Site 77, where
only one species diagnostic of late Eocene age, G. inso-
lita, was found.

The Eocene foraminifers decrease in number as the
dark brown metalliferous layer is approached, and they
are completely absent in that layer. Sample 573B-42-2,
48-50 cm, which was taken immediately above the met-
alliferous layer, contains rich benthic foraminifers domi-
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Figure 6. Foraminifer solution curve for Site 573; numbers after Ber-
ger and von Rad (1972).

nated by calcareous forms, an assemblage that suggests
the severe dissolution of planktonic species at this level.
Forty cm above this sample there is an Oligocene plank-
tonic assemblage indicative of the upper P18 Zone. These
observations suggest the following: (1) the Eocene/Oli-
gocene boundary is marked by a break in the forami-
niferal sequence that encompasses at least the P17 and
early P18 assemblages, which are absent, and (2) just
before and immediately after the metalliferous layer was



deposited, the area near Site 573 was affected by the se-
vere dissolution of foraminifers, calcareous nannoplank-
ton, and some or most of the benthic foraminifers. Thus,
the metalliferous layer was most likely to have been de-
posited during a period when dissolution was severe.

Debate over the position and age of the Oligocene/
Miocene boundary has a long history; the position of
the boundary has fluctuated from the top through the
middle to the base of the Globorotalia kugleri Zone,
and the age assigned the boundary has varied as much
as 4 m.y. We use the base of the Globorotalia kugleri
Zone to mark the boundary.

Nannofossils

At Site 573, all the zones and most of the subzones
between the upper Pleistocene and the upper Eocene in
Bukry’s zonation (1971; 1973a, b) can be found. How-
ever, some marker species are lacking, and it becomes
necessary to use secondary marker taxa. The lower part
of Hole 573 (Core 573-17 through Section 573-19,CC)
can be correlated with the first three core catchers of
Hole 573B. Nannofossil species occurrences are shown
in Figure 7.

In terms of abundance, the Pleistocene nannofossils
alternate between abundant (Sample 573-1-1, 0-1 cm and
Section 573-2,CC; and Sections 573A-1,CC and -2,CC)
and rare (Sections 573-1,CC and -3,CC), and these vari-
ations may correspond to cool and warm periods.

The Pliocene nannofossils are better preserved in Hole
573 than in Hole 573A, where strong dissolution reduc-
es the abundance of placoliths.

The upper Miocene placoliths are better preserved,
but in the middle and lower Miocene and in the lower
Oligocene sediments most of them are partly dissolved.
In Hole 573B, Cores 15, 16, and 42,CC contain very few
nannofossils, and cannot be dated.

Discoasters are abundant from the top of the Plio-
cene to the middle/upper Miocene boundary. Below the
boundary the abundance of discoasters varies; they are
rare in the lower Oligocene and Eocene. Discoasters are
generally overgrown below the upper Miocene.

Reticulofenestra pseudoumbilica is abundant from
Zone CNI11 (Section 573-7,CC) through Zone CN5 (Sec-
tion 573B-8,CC) but rare between Sections 573-9,CC
and -18,CC and 573B-1,CC and -2,CC. This late Mio-
cene reduction in the abundance of R. pseudoumbilica
in Zones CN10a to CN8a is typical of the equatorial Pa-
cific (Bukry, 1972).

In the upper part of lower Miocene, Zone CN3 does
not contain Helicopontosphaera ampliaperta (Sections
573B-12,CC and -13,CC). The zone is identified by the
presence of Discoaster trinidadensis and Reticulofenes-
tra gartneri and by the absence of Helicopontosphaera
granulata (Bukry, 1973a).

The lowest part of the Miocene, Zone CNI1, contains
very abundant Triguetrorhabdulus carinatus. Orthorhab-
dus serratus is present from Sections 573B-17,CC to
-19,CC and characterizes the Subzone CNIc; the disap-
pearance of this species downsection (in Section 573B-

SITE 573

20,CC) marks the lower boundary of a short CN1b Sub-
zone. No microfossils from Subzone CNla were found.

Sphenolithus ciperoensis s.s. does not seem to be pres-
ent in Zone CP19 at Site 573. The top of the Oligo-
cene is marked by the last occurrences of Dictyococcites
scrippsae and D. bisectus and the first occurrence of 7.
carinatus.

The separation of Zones CP18 and CP17 is based on
the downsection change in dominance from Sphenolith-
us distentus to S. predistentus.

The lowest Oligocene zone (CP16) is represented main-
ly by its upper subzone (CP16c), which is characterized
by the presence of Reticulofenestra hillae and rare speci-
mens of Coccolithus subdistichus and Pontosphaera va-
dosa (Sections 573B-37,CC through -41,CC). As at Site
77 (Bukry, 1972), Helicopontosphaera reticulata is ab-
sent. Cyclococcolithina formosa, an indicator of Sub-
zone CP16b, is abundant in Sample 573B-42-2, 50-51 cm.
Subzone CP16a was not found at Site 573. Below some
barren samples (573B-42-2, 60 cm through 573B-42-4,
50 cm), there is a sample (573B-42-4, 145 cm) with rare
specimens of Discoaster barbadiensis and D. saipan-
ensis and abundant specimens of Cyclicargolithus retic-
ulatus, which characterize upper Eocene Subzone CP15b.
As in other low-latitude sections, Isthmolithus recurvus,
a marker of the uppermost Eocene, is absent (Bukry,
1973b).

Radiolarians

Radiolarians are common to abundant and well pre-
served in most of the sediment recovered at Site 573.
However, in the lower Miocene and uppermost Oligo-
cene sediments from Hole 573B they decrease in abun-
dance and diversity, and many specimens are broken.
Orosphaerid fragments and spyroid radiolarians are com-
mon in this interval; samples from 573B-15,CC to
-17,CC are dominated by spyroids, primarily ?Tholo-
spyris anthophora. The oldest, moderately well preserved
fauna is found in Section 573B-40,CC and belongs to
the lower Oligocene (Theocyrtis tuberosa Zone); an im-
poverished fauna belonging to the same radiolarian zone
occurs in Sample 573B-42-1, 0-1 cm. Radiolarians are
absent entirely from Sample 573B-42-1, 149-150 cm.

The radiolarian zonation determined for the sediments
recovered at this site is summarized in Figure 5. It should
be pointed out that in this zonation, unlike that for Site
572, the lower limit of the radiolarian Spongaster pentas
Zone coincides with the lower limit of the diatom Nirz-
schia jouseae Zone. The Site 573 zonation agrees with
previously published reports (Burckle and Opdyke, 1977).

In some published reports (e.g., Riedel and Sanfilip-
po, 1978), the Didymocyrtis antipenultima/Diartus pet-
terssoni zonal boundary is considered to be equivalent
to the late/middle Miocene boundary. However, the base
of the late Miocene is defined as the base of the Tortoni-
an stratotype, and Van Couvering and Berggren (1977)
report that the base of the Tortonian lies within plank-
tonic foraminiferal Zone N15 and within the Discoaster
hamatus Zone (NN9 of Martini; CN7 of Bukry). San-

147



SITE 573

SISUBIDEQUEY J8]SEOISIO =
SISUBUBTIES J8)SPOISI] =
snpgnanes snynjobieanadn =
ESOWI0| BUIGHIO23020124D =
BOIIQWN BASBUGIOININEY ————
SEPIOINIBLBS SMBNSIWEIG = =t
SB[y BASSUSONINGY R
ESOPEA BIABYISOIUDY .
SNYDNSIPGNS SNYIHO207 e )
SMUNSSII8 SNYH0I200 e I

snjuaisipaid snyyjoueyds i
SUBIPRIOPNAST SNy youayds 5
SR SNYHOWSEIYD —
SNUBISIP SNYjousyds e e .
BNJ2@SIgE snyobiednads A —
@2 ‘|je) 'ds i 'S —_—
$N3UBWEDE J8]SE0ISI] SR —,—— - =
SNJ288Iq $8)1920204) 210 PN S s e
eesddias sapo202041210 ——— —_— ————
1wey 16 i8)sR00SI] e N —_—— _—————
SMBLEE SNPQRYIGYLIO ———
SNBULED SNINpgRYIcenbuf — A%
SINUISSID SNYousyds e —_
ISI8PUNES JA]SEODSI] ——
soUWsIaq SNyIoUBYDS - ==
LBULES BIISBUBJOINMN B —_
Sijixe 12)Se025K] -
SOUNBINE J8)SE0ISI] —-
SISUDADEPILLY J8ISEOIENT ———
SNIEJID JBISECISI] e
BiBjnuE/f BeRYOSO)LOTOIBH =
snuepioy shynobieaads == — =
SILOJHOW SnYIrouayds _— - — -
SNNIUNSGS 481SL00SK] —_—
snydiowoua)ay snyyousyds —
epBny Jo)sPOISKT -— —
SNSNIQO 12)SP00SIT .
dds snadoouciog =s -
1BIPUBYBP IFISROISI s S —— ———
LELIRD BIGRLOSOIUOTODN S -
SUEIRD 13ySR0ISIO —
snoifejadoiw sny)0a26s e ——
lgjoow sesROISQg | mm—me— =
SNIEILEAID 18]§2008I0 —
SN BWEY JBISBOISI] —ias
SNugjasad J8)SE005I0 — ——
SIIGEUBAOPNESD 18]SE0D8I] o —
BEYICISYIEIG JBISRAISK] -
sneuewepe sgse0osg | ee—ee
11421/q80] 191SE035I D
SNINJjes J81SBOISI] —— e
$Nj2I0BU ||B JBISEOISIO . men

(s

SANNSGNE JAISE0ISIT -
SNBWEYOSY J8)SPOISIT Sty
SNUBIUIND J8|SB0D8I0 — [—
1iuaiBBiaq ieisROIEIG —_—— ——————
snuwesenbuinb J8|SE0ISI0 e Zak
SMNDINS J3)SE0ISIO —
pue saige 5 SRS e e et e
SNIBINHWIODNI] SNYIIOIRIGD) o e
SMBINEP SAyOIBED | mm e
SUB[BIB)UI 1BISRODEI] m— . —
SIIGEURA JBISEOISK] ——— m——

sngobin snypjojess) ——— -
SN3BUILASE JBISEOISI] —_—— -
smpipa/eluad JBise0Isg | 0 em— == .
siBwe) 19)SEODEIG —
SR HBMN0IG JBISEOISK] _—

HBMNO0LG J8)SB0ISI] i S
18UAJUIDBL BUIYOII0I0[2AT —————— i = == —oaa
snoibgjed siyooa03 —_—
MLQE._QUH_— BIUBHNUSOPNESH ————

BaUBEqqIEd BRdRI0IAYCED —_—
aeboqs pieeydsooiqun - ——
SAIBISLID SNYIOIRIB] | —- - —
0. WS —
Punwn| esdeaoidydss ——

apxny BuBINLG m
ol Y| |Pl=| & |m| = m ole|a] = 1 [ e _b a @ o ) m Ts
R PR L] T T
(1281 Ma_...__,om. zlE & 52| 2 . sl e | 2|2 m" & " _ £ z % © Zle1 B
5B s Bla|s| & |3|s|°|°[1 18| B S o1c 8 Pl
= - - L W-
] ==
aouepunge © _..I.(h/ \J.\).R\ oA - n., R P N " R _o-a &
sejsenosig { v 1’4 f.-_\ LA 4 :‘_\ LY N ey B T = o A a
[ J ¥ ¥ Mol i o e O e i

suneasea o 2
uo|EAISaIg =
a

L=
28 Q {173 gt
H & g 8 8893889888888888388888888888883888838884+8
.M. ¥ 8 8 88808800 n e 9aganRiRnERE5583585883339Y
82
% 32 888888
m Mﬂ e LR AN
1
22 C] QUBUY
3 £2 |73838884888888888888
e N TN O TP - -

n.

1€5 15 unce

position of dashed zonal boundar

i

te 573

t S

species a

Figure 7. Occurrence of nannofossil

148



filippo et al. have more recently (1981) placed the base
of the D. antepenultima Zone within Zones NN10 and
CN8 and, therefore, above the late/middle Miocene
boundary. This latest correlation is consistent with our
correlation for Site 573.

The shipboard examination of the Site 573 radiolari-
ans could neither confirm nor deny the existence of the
hiatuses suggested in the biostratigraphic summary.

Diatoms

Quaternary through lower Oligocene diatoms are pres-
ent in the Site 573 sediment section. Above Core 573B-7
(upper middle Miocene), the diatoms are common to
abundant, and preservation is generally good. Below Core
7 abundance and preservation vary from sample to sam-
ple, but abundance is generally smaller and preservation
is generally worse. The diatoms decrease sharply in abun-
dance and preservation as one moves downsection from
Section 573B-14,CC to Sample 573B-15-1, 68-70 cm
(=17.5 Ma). Cores 573B-15 through 573B-22 contain
only sparse, poorly preserved diatoms and are difficult
to zone. Diatoms increase in abundance again in Core
573B-34 (top of the Coscinodiscus excavatus Zone), and
they are common thereafter down to the base of the Oli-
gocene section (Sample 573B-42-1, 0-1 cm).

The diatom datum sequence for the middle and up-
per Miocene is essentially identical to that obtained at
Site 77 (Barron, 1981; Keller et al., 1982). The sequence
for the middle Miocene through Quaternary is also very
similar to that obtained at Site 572.

The first appearance datum of Thalassiosira burckli-
ana has been identified precisely in Holes 573 and 573B.
This datum occurs between the top and the base of the
core-catcher sample for Core 573-18 (152.8 m), immedi-
ately above the top of a purple sediment layer. In Hole
573B this datum lies in Section 573B-3-1 between 71 and
81 cm (158.25 m), above a purple sediment layer. The in-
ference is that the lithologies in Hole 573B are offset by
about 5.5 m from those in Hole 573, those in the latter
being shallower.

Benthic Foraminifers

Benthic foraminifers are present throughout the sec-
tion. They are generally rare, although less so below Sec-
tion 573B-33,CC. Diversity is high throughout (about
50 to 60 taxa per 200 counted specimens). There is no
marked drop in diversity at the transition from ooze to
chalk between 230 and 300 m, in contrast to observa-
tions by Douglas (1973) and Douglas and Woodruff
(1981). Species that have been described as “least pre-
servable” are present throughout the section (e.g., Stilo-
stomella and Pleurostomella species).

The assemblage is similar to that found at Site 572.
The main constituents of the Eocene through Quater-
nary faunas are Nuttallides umbonifera and species of
Pullenia, Cibicidoides, Gyroidinoides, and Oridorsalis,
and, above about 260 m, Epistominella exigua (i.e., from
the beginning of the middle Miocene). The relative abun-
dances of these constituents fluctuate, but overall the
fauna is remarkably stable. Similar stability has been not-
ed in benthic faunas in the Indian Ocean (Boltovskoy,
1978). Stilostomella and Pleurostomella are more abun-
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dant below Section 573B-9,CC than above. This change
in abundance occurs in the early middle Miocene, at about
the same time as important changes in faunas of the
Ontong-Java Plateau (Woodruff and Douglas, 1981).
At Site 573 the changes are much less striking (they do
not constitute a faunal turnover), and they may occur
slightly earlier (Thomas, this volume).

At the Eocene/Oligocene boundary there is a change
in less common species. Nuttallides truempyi, the last
occurrence of which marks the Eocene/Oligocene bound-
ary (Miller et al., 1985), was found only in Sample 573B-
42-4, 144-147 cm. Alabamina dissonata and Osangula-
ria mexicana are present in the same sample. Just above
the metalliferous sediments, Stilostomella and Pleurosto-
mella decrease sharply in abundance. Peaks in the fre-
quency of Epistominella occur from the middle Miocene
upward.

The stratigraphic ranges of some rare species (e.g.,
Favocassidulina favus, Bolivina striatula, and Bolivinop-
sis cubensis) appear to be short; B. striatula occurs only
between 15.5 and 18.7 Ma at Sites 573, 574, and 575.
However, some of these species are found at different
stratigraphic levels at Sites 572 and 573 (e.g., Favocassi-
dulina subfavus occurs in planktonic foraminiferal Zone
N9 at Site 572 and in Zone N17 at Site 573), so they can-
not be used for biostratigraphy.

SEDIMENT ACCUMULATION RATES

Sedimentation rates (Fig. 8) were calculated for Site
573 from estimates of age ranges for all core-catcher
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Figure 8. Age versus depth-in-hole based on biodatums at Site 573.
Average sedimentation rate in m/m.y.
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samples. In the upper 300 m we relied primarily on dia-
toms and radiolarians for age estimates. Sedimentation
rates are relatively constant and hiatuses occur at 160
and 340 m sub-bottom. The hiatus at 340 m sub-bottom
may be an interval of very low sedimentation rate and
not a true hiatus. If so, the rate is at least a factor of 3
less than the sedimentation rates above and below.

The average sedimentation rate in the upper 85 m (0
to 5.5 Ma) is 16 m/m.y., with only small variations in
this interval (Table 3). The maximum sedimentation rate
observed at this site occurs between 85 and 104 m sub-
bottom (30 m/m.y.). This maximum is separated from a
secondary maximum (20 m/m.y., 160 to 243 m) by an
interval of lower rate and the hiatus at 160 m. Below the
secondary maximum, sedimentation rates are relatively
constant at around 12 m/m.y. (with the exception of the
hiatus at 340 m sub-bottom) until 100 m above base-
ment, where sedimentation rates are high again (23 m/
m.y.). For further discussion see Barron et al. (this vol-
ume).

The sedimentation rate changes at Site 573 correspond
to changes in lithology. The hiatus at 160 m marks the
boundary between the varicolored ooze of Subunit IIA
and the upper gray ooze subunit (IIB). The silica-rich
upper part of Subunit IIB (160 to 200 m sub-bottom) is
an interval of high sedimentation rate (160 to 243 m),
with the lower sedimentation rate interval between 243
and 300 m corresponding approximately to the brown
ooze subunit (IIC, 260.2 to 290.6 m). The sedimentation
rate increase at the base of the section and the hiatus at
340 m do not seem to correspond to changes in lithology.

Three factors that may have a bearing on the higher
sedimentation rate observed 100 m above basement (and
may operate independently or together) are (1) the prox-
imity of the site to the ridge crest and the consequently
good preservation of carbonate; (2) a regional peak in
sediment accumulation during this time interval; and (3)
the location of the site in a local basement depression in
which sediment would accumulate more rapidly. Sup-

Table 3. Sedimentation rates and carbonate and noncarbonate mass
accumulation rates at Site 573.

Mean ;
Sub-bottom Sedimentation  dry bulk Mean Meas ;;'::::iff{:;;;’;’f;‘ W
depth Age rale deﬂ!it; CaCOy Z
(m}) (m.y.) (m/m.v.) (g/em) (o) Total CaCO3 Non CaCOj3
o 0.1

17.5 0.7 79 1.2 0.95 0.25
21 1.3

12.7 0.66 73 0.8 0.58 0.22
49 3.5

18.0 0.71 69 1.3 0.90 0.40
85 5.5

30.0 0.95 B2 2.9 2.4 0.50
104 6.1

14.0 0.91 K 1.3 1.0 0.3
160 10.1
Hiatus
160 113

19.8 Lol 7% 2.0 1.6 0.4
243 15.5

9.7 114 L1 11 0.97 0.13
300 214

14.0 1.26 92 1.8 1.66 014
335 239

4.5
344 259

12.6 1.28 92 1.6 1.50 0.10
412 313

233 1.24 89 9 2.58 .31
510 355
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porting evidence for the existence of the third factor is
provided by the sedimentation rate calculated for the
nearby Site 77, which averages around 10 m/m.y. for
the entire Oligocene. In addition, the increase in accu-
mulation rates occurs very close to the “sill” depth of
the basement low occupied by Site 573.

Shipboard carbonate analysis and wet-bulk density
measurements were used to calculate average mass accu-
mulation rates for each time interval listed in Table 3
and plotted in Figure 9. One reason for calculating sedi-
ment mass accumulation rates is to remove the effect of
compaction, which alters sedimentation rates, which are
estimated as unit distance per unit time interval. Com-
paction was not as apparent at Site 573 as at Site 572,
but it does have marked effects on sedimentation rate.
For example, the interval between 25.9 and 31.3 Ma has
a sedimentation rate equal to that of the interval be-
tween 1.3 and 3.5 Ma (12.6 versus 12.7 m/m.y.), but it
has a mass accumulation rate greater by a factor of 2, a
difference that is consistent with the higher density and
greater compaction of the Oligocene chalk. The mass
accumulation rate data show that the highest sedimenta-
tion rates occurred at the base of the section, the Oligo-
cene interval being a time of generally high sediment ac-
cumulation rate. Only during the middle Miocene (11.3
to 15.5 Ma) and a very short interval in the upper Mio-
cene did the accumulation rates exceed the Oligocene
rates.

There is no correlation between carbonate content
and sedimentation rate at Site 573 (Table 3, Fig. 10), al-
though an inverse correlation could be found in the Site
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Figure 9. Sedimentation rates and average accumulation rates ([g/
¢m?]/1000 yr.) for carbonate and carbonate-free sediments at Site
573.
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573.

572 data. The absence of correlation reflects the rela-
tively high carbonate contents observed at Site 573 and
a different linear relationship between the mass accumu-
lation rates of carbonate and noncarbonate sediments.
(It is assumed that the noncarbonate fraction is domi-
nated by biogenic silica.) At Site 572, the relationship
between the carbonate and noncarbonate accumulation
rates was linear and had a regression slope of 0.4 (non-
carbonate rates = 0.5 carbonate rates; correlation coef-
ficient r = 0.95). At Site 573 the regression slope is also
linear (Fig. 10), but it is a factor of 2 less (slope 0.2, r =
0.8; the Oligocene intervals were not used in the calcula-
tions). Thus, at Site 573 increases in sedimentation rates
are not accompanied by marked increases in noncarbon-
ate mass accumulation rates, which would dilute the car-
bonate content. However, the linearity at both Sites 572
and 573 of the relationship between carbonate and non-
carbonate sediment accumulation suggests that there are
long-term controls on the deposition of these sediment
components. In addition, the differences in the relation-
ship between Oligocene and post-Oligocene times at Site
573 (Fig. 10) suggest that changes took place in these
controls at the end of the Oligocene. Clearly, carbonate
and siliceous sedimentation rates at this and other sites
warrant more detailed study. See Theyer et al. (this vol-
ume) for an updated discussion.

PHYSICAL PROPERTIES

The physical properties measured for this site include
wet-bulk density (py,), sonic velocity (V,), formation fac-
tor (F), thermal conductivity (K), and shear strength.
Measurements were made at regular intervals in the HPC-
cored sections except where the sediment was disturbed.
In the rotary-cored sections, measurements were limited
to selected, undisturbed parts of the core rather than at
regular intervals. The Introduction (this volume) discuss-
es the data collection techniques and procedures and
gives pertinent references. A complete listing of numeri-
cal data is given in the Appendix (this volume).

Data from Site 573 are plotted versus depth in Fig-
ures 11 through 15. It is worth noting that where the pis-
ton- and rotary-cored intervals overlap (140 to 160 m)
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the measured values agree, suggesting that the effects of
drilling disturbance can be minimized through careful
sample selection. It is also noteworthy that the data from
Holes 573 and 573A are virtually identical, indicating
that the high-amplitude variations in the upper levels of
the core are real excursions and not experimental noise.

Carbonate analyses discussed under Sediment Accu-
mulation Rates indicate that the sediment silica/carbon-
ate ratios at this site are rather uniform. This uniformity
means that wet-bulk density is controlled by porosity;
and, in fact, the plots of those properties are mirror im-
ages. Wet-bulk density (Fig. 11) gradually increases from
values scattered around 1.4 g/cm3 near the top of the
core to around 1.8 g/cm? at 280 m. Porosity (Fig. 12)
drops from 75% to less than 60% in the same interval.
Below 280 m, both porosity and density show very lit-
tle change in mean values until very near igneous base-
ment.

Formation factor (Fig. 13) is a porosity-dependent
property, and as such it also mirrors trends in the poros-
ity-depth plot. F values of around 1.75 increase to near
3.00 at depths greater than 280 m. Sonic velocity values
(Fig. 14) also increase in this interval, from near 1.5 km/s
at the surface to 1.6 km/s at 280 m. Formation factor
(Fig. 13) and thermal conductivity (Fig. 15) show simi-
lar maxima just above 100 m; both increase below 280 m.
At this depth K increases from about 2.6 mcal/cm-s-°C
to about 3.4 mcal/cm-s-°C.

Five shear strength measurements were made at this
site. At depths of 42, 226, and 258 m the strengths were
245, 280, and 269 g/cm?, respectively. At 287 m the val-
ue increases to 421 g/cm?, and at 304 m, values of 464
and 718 g/cm? were recorded.

PALEOMAGNETISM

A shipboard survey of samples selected from Site 573
shows that the downhole intensities of untreated NRM
(NRM,) decrease rapidly (by a factor of at least 10) at
the color change at about 45 m sub-bottom. It is hard to
tell whether the change is caused by changes in the dep-
ositional environment or the chemical alteration of the
sediments below the change; both factors can affect mag-
netic properties. In the upper parts of Holes 573 and
573A, polarity changes can be distinguished, but they
are indicated only by a 180° change in the measured dec-
lination. The Matuyama/Gauss boundary can be identi-
fied (at a position in agreement with the biostratigra-
phy) in Holes 573 and 573A. In Hole 573 it falls be-
tween 34 and 37 m (Sections 573-5-3 to 573-5-5). In
Hole 573A it occurs at 34 to 35 m (Section 573A-4-3). A
mean sedimentation rate of 14 m/m.y. to 15 m/m.y. can
be calculated for the upper 35 m of both holes by using
these data.

With some reservations, we calculated a mean pa-
leolatitude for Cores 573B-14 to -24, the only part of
the section that permitted the calculation. The average
NRM, inclination of — 15.2° corresponds to a paleolati-
tude of about 7.7°S, in reasonably good agreement with
generally accepted rates of plate motion. For an updated
discussion see Weinreich and Theyer (this volume).
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Figure 11. Wet-bulk density versus depth for Site 573. Figure 12. Porosity versus depth for Site 573.
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Figure 15. Thermal conductivity versus depth for Site 573.
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INTERSTITIAL-WATER CHEMISTRY

Alkalinity and calcium gradually increase with increas-
ing depth to maximum values between 250 and 300 m
(Fig. 16). Both then decrease to lower levels near 360 m
sub-bottom, increase again, and then show another de-
crease toward basement. The similarity in behavior of
these chemical species is probably related to the chemis-
try of calcite solution. The profile for magnesium dis-
plays almost exactly opposite trends; values decrease to
minimum concentrations between 150 and 250 m and
then gradually increase downsection.

The strontium profile indicates that calcite recrystal-
lization has occurred at relatively shallow depths. Values
increase to a high level that remains roughly constant
between depths of 140 and 210 m. The decrease below
these depths may be related to downward diffusion and
possibly authigenic mineral precipitation. Petrographic
and mineralogic evidence suggest that celestite is present
throughout the depth range from 280 to 400 m sub-bot-
tom.

The data indicate that the in situ sampling device
functioned properly. The high value for alkalinity rela-
tive to squeezed samples from similar depths makes con-
tamination by surface seawater improbable. All values
of chemical species measured, with the exception of sa-
linity, were higher for the in situ samples than for the
squeezed samples from similar depths.

SUMMARY AND CONCLUSIONS

Site 573 is located at 0°29.91'N, 133°18.57'W in
4301 m of eastern equatorial Pacific water over a base-
ment trough covered by acoustically well stratified sedi-
ment that reaches 0.62 s in thickness. Site 77 (DSDP
Leg 9), which is in the immediate vicinity (at 0°28.9'N,
133°13.7'W), was drilled on a basement flank with a
0.51 s-thick sediment cover of comparable stratifica-
tion.

The primary objective of drilling the site was to ob-
tain an expanded upper Eocene to Quaternary sedimen-
tary section for high resolution stratigraphic and pale-
oceanographic studies. Three holes were drilled. Hole
573 (HPC) reached 158.6 m sub-bottom; Hole 573A, a
parallel HPC attempt, was abandoned at 57.7 m sub-
bottom; and Hole 573B (rotary) was cored from 138.5
to 529 m, terminating in basalt. We deployed the heat
flow-pore water probe as we washed down to coring
depth in Hole 573B (138.5 m) and retrieved in situ pore
water from 53 m sub-bottom. In total, we spent 7.3 days
on site and recovered 25 HPC and 43 rotary cores.

The oldest sediment recovered was uppermost Eo-
cene limestone (Hole 573B, 528 m), below which we re-
covered 1.19 m of basalt that showed a baked sediment
interface and glassy rinds. We divided the sedimentary
section into four lithostratigraphic units and subdivided
them on the basis of color. It proved to be possible to
correlate our units with the three oceanic formations es-
tablished for the sediments at Site 77. In upsection or-
der, the lithostratigraphic subdivisions are as follows: an
uppermost Eocene pelagic limestone (Unit IV) (528 to
526.6 m); metalliferous chalk claystone (Unit III) (526.6
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Figure 16. Interstitial-water chemistry, Site 573. Open circles are values for the in situ samples; solid circles are squeezed samples.

to 520.5 m), which correlates with the uppermost Eocene
at its base, is virtually barren of fossils in its dark brown
center, and contains lowermost Oligocene fossils at its
top; a calcareous chalk ooze (Unit II) (520 to 45.1 m);
and a cyclic siliceous calcareous ooze (45.1 to 0 m). Just
above the brown Unit III there are turbidite layers that
measure from centimeters to about 1 m in thickness and
are composed of volcanic glass and ash intercalated with
the pelagic sediments. The upper part of the section (0
to 180 m) is characterized by high-amplitude carbonate
fluctuations; the lower part of the section (180 to 520 m)
shows a relatively constant, high carbonate content with
lower amplitude fluctuations.

Planktonic foraminifers, calcareous nannofossils, ra-
diolarians, and diatoms are, with some exceptions, well
represented in the cored sediments. They permit the rec-
ognition and correlation of nearly all of the Eocene to
Quaternary biozonal and stratigraphic boundaries. For
this reason it should be possible to use the cored sedi-
ments as a reference section for the equatorial Pacific,
even though the Eocene/Oligocene boundary could not
be located unequivocally. (The boundary either falls with-
in the barren midportion of the metalliferous unit [528
to 524 m sub-bottom] or coincides with a hiatus.) The
lower/upper Oligocene boundary falls in Core 573B-27
(=386 m). The Oligocene/Miocene boundary occurs at
about 326 m (in Core 573B-20); the lower/middle Mio-
cene boundary is at 252 m (in Core 573B-12); the mid-
dle/upper Miocene boundary is at approximately 180 m
(in Core 573B-5); and the top of the Miocene occurs at
about 80 m sub-bottom (in Core 573-10). The Pliocene
gives way to the Pleistocene at about 25 m sub-bottom
(in Core 4 of Hole 573 and Core 3 of Hole 573A).

Biostratigraphic evidence suggests that there are at
least two hiatuses in the cored sequence, although the
intervals in question might also represent periods of dras-
tically slower rates of accumulation. Most prominent
among these potential hiatuses is the interval near the
base of Hole 573B between foraminiferal Zones P16 (up-
permost Eocene) and P18 (basal Oligocene) and nanno-
fossil Subzones CP15b (Eocene) and CP16b (Oligocene).
This interval contains the Eocene/Oligocene boundary
as generally accepted. The absence of Zone P17 (fora-
minifers) can be explained either by postulating a hiatus
or by assuming that the dark brown, barren metallifer-
ous claystone in Core 573B-42 (520.5 to 528 m) repre-
sents the record of greatly slowed deposition in the latest
Eocene and earliest Oligocene. It is also not inconceiv-
able that the metalliferous layer is normal biogenous ooze
from which all microfossils have been removed by solu-
tion. Another brief hiatus occurs in the lower upper Mi-
ocene. Correlative gaps were found in the record at near-
by Site 77.

Benthic foraminifers occur throughout the section, al-
though they are generally rare. The assemblages contain
mainly long ranging, Eocene to Recent species that fluc-
tuate in their relative abundances but are remarkably
stable in terms of overall character. A few Eocene mark-
er species were found in the upper Eocene sediments of
Sample 573B-42-4, 144-147 cm.

The overall sediment accumulation rates at Site 573
are relatively constant, varying generally between 18 and
12 m/m.y. A peak of 30 m/m.y. occurs between 5.5 and
6.1 Ma, and a low of about 10 m/m.y. occurs between
15.5 and 21.4 Ma. In some instances, the accumulation
rate changes correlate with breaks in the lithology and
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with changes in NRM paleomagnetic intensities. Thus,
the silica-rich sediments between about 160 and 200 m
approximate an interval of rapid deposition, whereas
the brown sedimentary unit between 260 and 300 m is
roughly equivalent to a period of slower accumulation.
In other parts of the record no relationship between li-
thology and rate of deposition seems to exist. Compac-
tion at Site 573 has a marked effect on sedimentation
rate estimates, as demonstrated by the mass accumula-
tion rate calculations. For example, although the inter-
vals between 25.9 and 31.3 Ma and 1.3 to 3.5 Ma show
equal rates of sedimentation (about 13 m/m.y.), the Oli-
gocene chalks—which are considerably denser—have a
mass accumulation rate greater by a factor of 2 than
the Pliocene-Pleistocene sediments. These estimates al-
so show that the Oligocene interval at Site 573 was a
time of generally high mass accumulation rate. See They-
er et al. (this volume) for an updated discussion.

The physical properties of the sediments at Site 573
are, by themselves, not very telling and are best reviewed
in relation to the results from other sites. Noteworthy,
nevertheless, is the constancy of grain density, which
hovers near values of pure carbonate throughout most
of the site’s section. The grain density data thus suggest
that the wet-bulk density of these sediments is controlled
primarily by water content or porosity. Formation fac-
tor, another porosity-sensitive parameter, corroborates
this idea.

The seismic section is characterized by the alternation
of highly stratified and more transparent zones. The
more acoustically stratified sections are correlated with
high-amplitude, high-frequency fluctuations in saturated
wet-bulk density (and calcium carbonate); the more trans-
parent zones are correlated with intervals of lower am-
plitude, longer wavelength changes. Several distinct in-
dividual reflectors appear to correlate with major shifts
in the wet-bulk density curve. See Mayer et al. (this vol-
ume) for more details.

Shipboard paleomagnetic results indicate that most
of the samples analyzed are characterized by low NRM
intensities. Except for the uppermost 50 m, a portion
between 260 and 360 m, and the bottom 20 m of Hole
573B (where intensities on the order of 10~¢ G and above
were measured), the NRM, of most samples falls within,
or barely above, the noise level of the shipboard magne-
tometer. Changes in intensity seem to coincide broadly
with changes in lithology (color) and fluctuations in sed-
imentation rate. A preliminary Gauss to Matuyama mag-
netic stratigraphy can be recognized in the upper 50 m
of Site 573, although it may be refined after the cores
are demagnetized and oriented properly (see Weinreich
and Theyer, this volume). A tentative paleolatitude cal-
culation, based on the mean NRM, inclination of 22
specimens from Cores 573B-14 to -24, yields a paleolati-
tude of 7.7°S, somewhat farther north than that postu-
lated for a comparable Oligocene-Miocene interval at
Site 77.

Shipboard geochemical analysis of interstitial water
suggests diagenetic activity within the sediments of the
site. The trends in magnesium, calcium, and alkalinity
concentration are nearly linear in the upper 100 m of the
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section; concavity in the curves below this level is sig-
nificant (the magnesium trend is opposite to the other
two). We interpret the concavity in the trends as being
due to the production or consumption of these species
and the more linear trends in the upper part of the sec-
tion as the result of diffusional transport and exchange
with seawater.

In conclusion, the tectonic and depositional history
of Site 573 mirrors that of Site 77 (van Andel et al.,
1975). Assuming that basement age at the site is about
39 Ma, these authors postulate an initial paleolatitude
of nearly 8°S and a paleodepth of some 2800 m. The
site’s sediments should therefore record a descent into
deeper, more corrosive waters near the lysocline and the
northerly motion of the site into the equatorial belt. The
metalliferous sediments and the presence of volcanic glass
and/or ash turbidites in the upper Eocene to lowermost
Oligocene sediments just above basement clearly indi-
cate the proximity of the site to the ridge crest. The loca-
tion of the site in a basement trough would cause such
volcanic fragments and other mobile sediments from near-
by highs to be trapped and explain why the section is
thicker than that at Site 77, which is identical in age.
During the subsequent Oligocene interval the site’s wa-
ter depth increased, but the sedimentary record remains
relatively unchanged in terms of accumulation rate, which
is almost uniformly high, and the solution of planktonic
foraminifers, which increases very slowly and moderately
until about 16 to 17 Ma (uppermost lower Miocene).
The movement of the site into the equatorial high-pro-
ductivity belt, which is dated as 1.5 Ma by van Andel et
al., is hard to detect. It may be obscured by the increas-
ing carbonate solution that would have accompanied
the sinking of the site to its present depth of 4300 m; it
is also possible, however, that the migration finds ex-
pression in the greater abundance and preservation of
diatoms from the upper middle Miocene to Quaternary.
Studies of the record of carbonate and silica accumula-
tion, stratigraphy, and tectonic evolution will help to un-
ravel details of the site’s history.
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g 2.[eTs g z| e 5 z [wl= z| @
2 |Buw | & GRAPHIC Ful2| ]2 g5 GRAPHIC
: g '&é E E : E E LITHOLOGY 3 o LITHOLOG IC DESCRIPTION ‘.'g :§ g g : £ E LITHOLOGY , i LITHOLOGIC DESCRIPTION
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6 VAL 130, im
SITE 573 HOLE CORE 15 CORED INTERVAL 121.1-130.3m SITE 573 HOLE CORE_ 1 _CORED INTER 30.3-139.
0sSIL g FOSSIL
A CHARACTER
¥ ; CHARACTER w N
- EMEAE R M EHEE 2| & GRAPHIC LITHOLOGIC DESCRIPTION
ex 92|63 5 Sl & GRAPHIC LITHOLOGIC DESCRIPTION 1R ERIE HER R
'E =§ HE £ ; g E LiTHoLoGY | N FH g s iy gl g 2 3
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."‘-J..""_L:‘{ — White (58 §/1-N9] distom nwno ooze snd rad distom ] J_.I_-LJ_ | White (58 8/1—N8} and pale greenish gray (5G B/1) distom
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SITE 57 HOLE CORE 17 CORED INTERVAI 139,1-147.9m SITE 573 HOLE CORE (HPC) 18 CORED INTERVAL 147.9-152.9m
o FOSSIL = FOSSIL
G g CHARACTER 7 E CHARACTER
8 EulEl 2 B gl e GRAPHIC §;- Eul2) 2 E gl g GHAPHIC o
HEHEE &l | Snaeic,, LITHOLOGIC DESCRIPTION HEEEE £l E | Shaee, b LITHOLOGIC DESCRIFTION
Slanl|z|g]x ] 2 M " gl w = =
?E!gsg ®| 2 E :Egﬁsg a9 2 = FE
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z |2|2|2]|& B & s |2j2]2]a F e
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SITE 573 HOLE CORE [HPC) 18 CORED INTERVAL 1529-157.6 m SITE 573 HOLE A CORE 1 CORED INTERVAL 45-140m
2 FOSSIL & FOSSIL
» |E CHARACTER « |E | _cuaracten
§ R 11z 2 g E.mTe £z
@ = = =
SE gé £ HE g g | aRasE LITHOLOGIC DESCRIPTION ‘f’g %g ilg § E I LITHOLOGIC DESCRIPTION
o] % W sz o
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TToooos il N position: . "-l'—'l | o= tovRsz i % ig
B e oo il = a1 Vicheanic glem hid .:-':'_ E L Wmals g.l,. 45 BB
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NOTE: Graphic lithologies repretent avarage comgositions derived fiom wmea slides and do not siways mflect the
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SITE 573  HOLE A CORE 2 CORED INTERVAL 14.0-22.1m SITE 673 HOLE CORE 3 CORED INTERVA 22.1-313m
g FOSSIL H FOSSIL
CHARACTER » a CHARACTER
AHARRD K 8, |3«[2]z2]2 B2 | onw
- 8 2 GRAPHIC N EHHEE o HIC
e =§ i HER R 5 LITHOLOGIC DESCAIPTION HEIHEHE g 5 § LTHOLOGY [ L LITHOLOGIC DESCRIPTION
- i ¥ «= A 4 = -
HE] Bl = = = 2 |= 2la - 5
2 § HE é g £ § £ |5 g H HE = ;
FEHEIEE E & |2 3 3
I e e a 10vA 83 LIGHT GRAY OOZE (SUBUNIT IBI {140-185 mi = ] LOWER BROWN DOZE (SUBUNIT I}
:’_’__".,.‘_'4} TRy R evea iatom oores pawsing down mto: . (e} 1R M- White (NG, 10YR 8/1~B/2) and very pale brown {10Y R 8/3)
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__|+._f:|} 2 mlﬁ“ LE0 LOWER BROWN DOZE (SUBLINIT I} [18.6-22.1 m); = e foram nanno oozes. Bioturbation s most obvious in the
' et e 0 r v-1 Very pale brown [10YR 7/3) to white 110YR B/2} foram 1 |' I birown units which contain Planclites. Some light gray (NB)
i [ O 1ad distom nanno carst. Light gray (10YR 82-8/3% . .= beds [e.9. Section 3, 10-20 em) and burrow fills contain
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===
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NOTE: Graphic lithologies repreant average compositions derived from smaar slides and do not abways refiect the
detailed altarnation of sediment types. Major lithologic boundaries are shown but gradational contacts, wmallscale
cyelicity and e Color changes sooroximate 1o lithalogic changes.
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SITE 5?3 HOLE A CORE 4 CORED INTERVAL 31.3-39.8m SITE 573 HOLE A CORE & CORED INTERVAL 39.8-48.2m
g FOSSIL 2 FOSSIL
§ g | cHARACTER « |& | chamacter
M AE g zlg = le]l= HE
Ey 2 Z w ] u
: ‘g' 53 & £ HE Bty F- LITHOLOGIC DESCRIPTION %.; gzl 3 £ & sl LITHOLOGIC DESCRIPTION
g ¢N ; g o g z -l =1 =13 z < " g =
F |8 HHE i c § HHE i *|F g
o 5 |3 E ol |5l 5 E ;
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Ee ;E g Elp | (pnamac, LITHOLOGIC DESCRIFTION TE|EE|E( )3 E| £ | umiolecy 4 LITHOLOGIC DESCRIPTION
H S HE £lE A HHE R $EH
£71E |3 3 g “ = HE =l o
i HHHE A AHHEHE £
ERHEEE - FRHHHE FE
- R GRAY OOZE (SUBUNIT I1BI: T =
3 <
% Drilling diinursiance White (N9, 58 8/1) and very pale green gray (5G 7/1-58 e P Pl Py 58711 GRAY.Q0ZE (LN Y 110)
< .I._L.L_L.L 7/1) nanmo oozes with occasional stiff bands tramsitionsl —_._-J-._I__I._I_-I- f= Very light gray (N7, 5G 7/1] nanno oozes passing dawn
054, L - to nanno chalks. Busrow matiling restricted 1o § faw 05—, ) = | 567N into very light biuish green and gresnish blus nanno oozes.
1 T L v horizons feg. 5 70 to B, 30). Boundsries between color 1 ""_|_"“_|_'J-I- 1l Occmsinnal sl bants oecur throughout the section.
= TS Mt Sagp SGY 8N divisions are beoadly transitional ever 10-20 om with no T J-_I_-L.L ' Junctions between bads again tramitional ower decimaters.
I-D::L-L-LJ-—-L- angarent depositional bresks. Y P A i § Burrow mottling [lanciites) mast prominent in upper
e Lot s half of carn.
P St Bt 4 B R i 4 Ni-6
B e Tl T ) T SMEAR SLIDE sum:um‘ ) T | SMEAR SLIDE SUMMARY (%):
Tt J | 430
S S S . Toatay [
‘enture: -1 Tentura:
seren § - =3 E oo BT =
5 t -l
(i ey gl B T 3 Siht 5
2 bt o Clay % - 2 ;.l._l__l.:..l_: t Clay P
e Compasition: =z St Rapedl By Compaosition:
o~ el it | Pyrita T o P et iy Pyrita ™
ai i S L I Carbonate unspe. 30 T Carbonate unspec. 5
B N Bl e W 1 Foraminifers 3 ™ Tl Bl | § Faraminifers 2
il 1| N8 Cate, nannafonils 60 Hey e - Calc. nannafossily 85
e | Oigtoms 1 L - Ciatoms T
[ - I Radiolarians ] :.L.I..L-I-.J_ i Radiotarisn 8
__L_‘__I._I_.l. B T B B Silicoflageliates  Tr
o CARBONATE BOMS o E Rt
3 2 el Tl £ G711 LN 1. 76 em = 82% = 3 e [ Pl Salt| 5G 71 + BB &-801 CARBONATE BOMB:
oy e | 2, 75 am - 8% --l-_._-'-_|_-1—_. p + 1, 75 cm « B5%
Bl gl B 3, 76 om = B1% ey B s T e oy $ =NS 2,75 em - 0%
: o L 4,75 cm ~ 84% 4.4, -, 3.75cm - 88%
2 T e 5, 15 cm = 4% e 2,75 am - 4%
2 7 g Sepat Dot 6, 75 com = 8% e 5,75 cm = B8%
£ : = gt Rt et 1 g 8 pe Rad Rt 6, 76 om ~ 87%
2 g Ko i g i iyl &
= o T4 L 4 2 Ty .
1 Bl Wl 1y o . = N Bgpll Bl B
& o [ Bl S 8 . = D P S B
g — 3 S wed Rl $
E i ¥ S Bp® & B et S Sppe
1 Bl Syl erre E i = By gk iy
4 el W e B 4 4, L =
it ™ H et I
B il e & PR b ot
B Bl el =
R il Sl Tl M B el !
0 il Syl iy I I Sl Wy
e Rl T
T e S e T
T Hipalipr
5 R Tl & _"j:.x.i._u_ o
==l 1 s i [ Rt Dol | SBG 7/1-8/2
s Al ey i £ 5 5 e PR ¥
i gl s ‘ . e B gl B
.I__L.I_ ) 5G7/1 L NE T CEES S
=4 - i -
s B :.n_:.:_i.:
] | ' P T T I
101 4, 7
4] I-'L.I_J_.I_J- g D o S Tl 58872
gy et | [ 251 [ 9 i oo el B |
i o] 1
5 e B T o 56 82
& . J__l_-l- B3 & PR el Bt B 5
4 ] 58 7/1 +6G 71 3 e 5B B/Z
Tl 8 —_L'.l__l_.l_r‘_.l -
m (S S T = oy i Kt e
8 S St 5 L4 B J—j 5G 8/2-58G 8/2
T N T
s B e g | i Ty
2 1 J_'L_L_L'_L |2 g1 S ¥ H gl o
v 3 7l 4 "L 3|u 1 = e S
gl |a o G & glz|2 -,
z = 3 = FEwe 2|55 lep| o ity
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SITE 573 HOLE B CORE 10 HED INTERVA
= oy m_.E_.l_.IE L _224.0-2335 m SITE 573 HOLE B CORE_11 CORED INTERVAL 2335-243.0m
; O85H o
x |5 |_cHaracten H roaa
|— CHARACTER
“Tel T | e
§'—' §;’ g § i § 2 HARHIC LITHOLDGIC DESCRIPTI g §w BE i R GRAP
| s ElE g
M S HEIE s| § | Lmoroey o T 8|t E Elu | e LITHOLOGIC DESCRIPTION
= 5 @ g 2 -] d4nlz ol w oGy
£71E(5]2]2 £ TE g3 |2V 215 3 (8] || 2 230 ¢
F |8 HE 3 3 =EE = § £71F |3 38 : g
HHE FEH M HHHE 3 EH
:_"-_._"—_._"' - EE GRAY OOZE [SUBUNIT 11B): 4 » GRAY OOZE [SUBUNIT 11B)
b, e Y | Vary light grsy (58G 7/1-58 8/2) to whits (5G 8/1-58 . % - )
T 586 711 8(1) nanno oozes with cocasional sl bands. Breadly 4 Wouny (G Br3=58- 1) to. vary pule: rown: 1196 2/1)
= 05 pll gl Mgmretl 11 | transitionsl junctions, monatonous colors and little burrow 0.5+ WD b o ok OF AL smleokit
2 N I Gy | i ] (transitional to nanno chalk) avary ~ 20 cm. Burrows rars,
b Bt (et T R 1 1 "
T R | Vary pale yellow [5Y B/3) band at top of core i probabily B Frraarons ol puieiics shcorared from Cors Catchery
] -L..L-L.A__L & produet of drilling disturbance. g
G [r Sl P B N
Bt I o B 3 SMEAR SLIDE SUMMARY (%)
e Sl Gk SMEAR SLIDE SUMMARY (%): " 3, 140
1 el Sl gy 3, 10 =
S i 5 Texture:
:-.I_:_I_i_l. : Texture: ] = f
2 e e 8 ] Sii 3
Tt g'.'v ; al 4 5G 0/1-58 /1 oy b
[ St et ] Campasition:
e s J__L Composition 7l Pyrite Tr
- .I__I_.I_ =L Pyrite Tr — Carbonate umpec. 20
i3 Dol B 8. - Carbonate urspec. 10 7 Foraminifers 4
T D o 8- Focaraiolior ¥ ] Calc. nannofossils 70
B TRt Calc. nannaofossite 80 Dimtome 1
I = Biatoma ' ] Radiclarisns 5
s -l-"._A-_I_-I- Radiotarians B 1 Sponge spicules e
o B Mogelt Beae Sponge spicules  Tr :
3 oy F il Y 3 CARBONATE BOMB:
2 R B CARBONATE BOMB 175 em = 01%
g s ] gk 3 ' ot e w— 1 IO,
oA T Ry NN IR [ N8 »J6.om = BIN ) N —— 2,75cm = 91%
e 2. 85 cm = B8% 4y 3, 75 em < 87%
s o B Rt el B g 3,75 cm - BE% p Y B 4,75 cm - BE%
] b e .| 5682 4,75 cm = 4% J-, 4= 5. 75 cm = 78%
H K ¥ H fr & ched Bl :
o ey o 5, 75 cm - 00% ” 6, 75 cm - BE%
Joi ey 4 L b
B 75em = TT% E = Sopg S
e .L-‘__L H 7 gt i
E g e Bl T v B by = o
S i e I P 3 e
e Tt Bl B ' Lttt
B pt Wt S 8 E B . o ——
4 3 e B 58 9/1-5G 8/2 « -
- oy B b é 4 J
z p B Tt = e
z - -y - 2 i Bt
- El A Tl
= e 3 & =
s L4 |- 8 3 u I | L vaid
F .LA_:I. | g 3 [t
2 igopil 1o | S =
gt = I} s E a 10G &1
1t
A et ¥
Eross Ereus
1 5 g e B by T | A
3 x TR S =
4 | 5 & Sl i
i -4 2 R
TR T I e
o Rt
s Ry 5G B/1-58 9/ 3 o S
:."_C.l. e Jde
2 Bl & s S P
T Tty "
8| T = = e 56 0/1
:_: L 586 711 & e $
g| |£ P T = Fue B
3 g 8 L s o
. == 5G 0/1-58 91 I
NOTE: Graphic lithologies represent avarage compositions darived from smear slides and do not atways refisct the P
*Il.ll?‘ siternation of swdimant tvpes, Major lithalogic boundaiies se shown but gradational contacts, small.scale = a _I..J‘-I-
cyclicity and oore-chalk e Color changes to Wthologic changes ® 2 cel 7 J
- 8 Tl Pt
g |F* & Egpgd Wyl

NOTE: Geaphic lithologies represent average compositions derived from smear slides and da not alwaya reflect the

detailed altarnation of sediment types. Major lithologic

Ll contacts,

cyclicity and oore-chalk

am

are shown but

ly. Calor changes approximate to lithologic changes.
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SITE 573 HOLE B CORE__ 12 CORED 243.0-2525m SITE 573 HOLE B CORE 13 CORED INTERVAL 252.5—-262.0 m
2 FOSSIL 2 FOSSIL
§ e CH, CTER x |x CHARACTER
cul2] 2 HE- - EARE E|lg
2e (2|5 =1 GRAPHIC g |2 212 S| = GRAPHIC
ul..g B g 3 5 ‘E‘. LITHOLOGY LITHOLOGIC DESCRIPTION '§ 'E§ E g H ! Z § uTHoLeeY |, o LITHOLOGIC DESCRIFTION
H HE B £|E gl 3 8 E s
L St 2 1F
R HEHE z |2]2 g a S
- L_‘_J_J_.I_ | N5 GRAY OOZE {SUBLUNIT [1B]: !
o White (5G 9/1-58 9/1) nanno cozes with 35 cm thick 41 ool GRAY QOZE [SUBUNIT 11B1;
L bands of vary stitf sedimant [transitionsl to nanno chalk) White {5G 8/1) rad nanno oozes to nanno coges with
05—_-1_ wiary ~20 cm. Burrows rae, 05 3-6 om thick wery stiff units (tramsitional 1o chalks)
1 B e e — 1 myary ~ 30 em. Burtows rare,
B SMEAR SLIDE SUMMARY (%): e =
ha e ]
10 5G 81 0]
:J"_l_"'_l_ . NB-5G /1 SMEAR SLIDE SUMMARY (%]
_L_I__I__._J— Tewtura: ] : ps
- o Sand 7 -5
T iy v n
T L T sie 3 I Texture:
S ol e s Clay w e —— Sand 10
i e s I ::nmpuilhm; " _:““.1: = '| | . g“ ;:
b s e = T 2l
< = Hs Nz Carbonate urapec. 70 p Composition:
H 2 T —i Foraminilers 5 2 i Prite Tr
§ i | - Cale. mannotomili 20 4+ Carbonats uripes. 17
2 T J Diatoms Tr = T T 7 J 56 8/1 Forsminifers Tr
E i | Radiolarian 5 ke < Cale. nannofossils 70
E e ;"_.‘_ gt & Sponge spicubes T . Dsatomi Tr
= = = N = Radiolarians 12
d 7 ol CARBONATE BOME
] - Sponge les 1
§ = ot g 1,75 em - BO% E I i
s . -
H i [ wicar v 2. T5em - 73% CARBONATE BOMB:
= - I 3, 75 cm = BB% ] 1. 76 cm = A%
2 -l 4, 70cm = T9% - .
3 _‘-l- 5,50 om = §7% 3 T 2. 75 em = B6%
1y === } ] 3,75cm = B6%
i 1 " 1 4 T6em = 72%
T - ” 5,75 cm = B4%
= 1__I:‘_ E - ” 6, 75 om = 66%
B e z ] 7]
o s > ]
1S — H 3 - -
g 2 ] i
4 - 5G 8/1-58 91 F
= W B 4 ety oo
s iy Y q
g g Bl £
. 5
i A
:?. o |
] sl
@ ] & ™
4 § I
E )
-] & ™
8|3 i
£ R
- u g H
= il k. = ¥ ™
NOTE: Graphic lithologees represent avarage compatitions derrved fram smuse ylides and do not always refiect the N o
detsibed alternation of sediment types, Major lithalogic boundaries are shown but gradational contacts, umall-scale = ™ 5G 8/1-a1
eyciicity ant halke ian are i . Color charges approximate to lithologlc changes é 1
4 1 F
Il
& ot
1] 1}
- SGY 7/1-58 91
ol
¥ )
] 3
5 7 B
~ dyjce cC 1

NOTE: Graphic lithologies represent sversge compostians derived from smesr siides and do not alwins reflect the

detalled alternation of sediment types. Major lithologic boundari

eyelicity and

ane

w1 are shawn but gradationsl contacts, smallacale
. Color changes sppeoximate to lithalogic changei.
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SITE 573 HOLE B CORE 14 CORED INTERVAL 262.0-271.5m SITE 573 HOLE B CORE_15 CORED INTERVAL 271.5-281.0m
2 FOSSIL = FOSSIL
¥ £ | cHaracTER « |E CHARACTER
cwlgl2]8 Zl e 2 |z.leT= A z| @
Er |E% E gl 8 GRAPHIC EuwlE] 3 Z| 8
' E =§ & i £ w LITHOLOGY LITHOLOGIC DESCRIPTION f‘;‘_ E&|E g é T ] Lmﬂgv LITHOLOGIC DESCRIFTION
w3 H i} SRz
£71E7 253 8 EgEH g S HEHEHHBEE ESEH g
E |= = =1 e 7] E =]
e E = E
HHHHE T MHHEHE T fE
=
T ] e T B BROWN 0OZE [SUBUNIT IIC):
e ol Ty o A GRAY DOZE (SUBUNIT I1B) (2620-262.1 m) B gl O e 10YR 83 White (10¥R B/Z) to vary pele brown (10YR 873 red
05 ‘l"_l._l_.l_ e White {5G B/1) rad nanno ooze resting with & sharp contact os_‘.l-_l_J—_L_IP I nena oazes and rad nanna chalks, Chalk intervals ~5 em
o Bt an B == A Ul I thick, spaced 8t ~ 20 om intervals. Driliing disturbance
1 el BROWN ODZE ISUBUNIT 1IC) [262.1-2715 m): T B " gy == extreme in som saft units; chatks undsformed.
TR White (10YR 82) to very light brown (10YR 773) rad e :
I-D—|_:'-_|_-lI 10YR 82-8/3 nanna oosesichalks 1o slliceous nanno ootenchalky. Chalk 10— _I..I ' . Fragments {mm| of purmice recoversd from 1, 3; 2, 30;
I S = intenvals dre ~& cm thick and tpaced at ~20 em intarvals '“_‘_‘j'__LI.— | ovReR 3,60; and 5, 143,
R o Sl | e S, S = |
o = o
‘I'_L"'_l.::rc A & mm fragment of “pumice” wan recovensd from Sectian ‘I__LJ_ m— | Burrow mattling in soft unit.
R i N o B 5,138 cm and & further sitered fragment at Section 7, iy = H
(g S0em 4= =
j =L 4:—_1{ :‘-.l_"'J..I" i I SMEAR SLIDE SUMMARY (%):
a o Rt 6 M Secimants ditplay wesk matiing throughaut but few T ol 1OYREA 3,120
5 P i P o e iy & distinet burrows 5 :-L-_,_J-_,_Ir- [ 4
s I :- 4 =l 1| ture:
B ol Bapeel! Mgl By -4
i S B e il B 0, Sand F
=] "L.l_"ﬂ i " SMEAR SLIDE SUMMARY (%) == ovA 8 el -
; —'_L_._..lE 3 10YR 773 £ 872 mante LN 11T 838 el : Ciay L
o ol el e 4 N I 3 e — i Composition
s T R X e W ' Tenture: 2 T = R N Clay 1
A=A Sandd 0 20 10 e Mg ==1 I Voleanic glass Tr
gl Bl i [ gt Uy t "
g S gy M | St 20 3 20 B i = Pyrite T
g 5 By T2 Clay 60 50 70 I E | Pt it
T R e & Composition: e ~ Forsminiters T
& 3 ~__|__LJ"_.— 11 Clay SR T 5 A A v Cale. nannofomsils B0
L S Volcanicglss  Te  Tr e . Ml g = = Diatoms ™
i s | b i TR By 2 R &
P i Pyrite - - T i _J_-I-_LJ"In- Fadiolarians 12
5 .L_LJ - Corbonaty umpee. 12 4 o z S S o| 1vREE Spange spicules 1
; 4 H
S Bl AR Foraminiters T T = e
A . 3 4= ) :
- st pol Rl | Cale. nannofomils 70 70 BO 2 —J-_L-LJ_,__"r 0 CARBONATE SOMB;
B o Rl Diatorns 2 1 Pl B = A B 1. 75 em = 90%
i N T P — s 17 e N i 2. 76cm = 89%
£ M Bexydll Iy | Spange spicubes 1 1 1 =, == =1 1 3.76cm =91%
T )
4 = "‘_L" ¥ =4 Silicoflogalares  Tr Tr Tr i ol Bl 28 #,76cm = 93%
H o i g i Ml i 2l 5, 75 em = 1%
2 4 prn gt B ™y & e = =4 )
I+, o] CARBONATE SOME: T '
b, 1 . 3 iy il
g Sappet 1 i 1, 76 om = B3% e -
2 et 2, 75em - B1% et O ' b Foveas_ae
8 Rl o = Iy . 3,75 cm = 80% foe e e« I %
— . ¥ 4,76 cm = BA% Jraa i
s _1_"': 5, 76.om = B2% . P Sl B R S 58
i s | 6, 76.cm = B3% o B | |
— o Ml gy
i-l-:' -L.I_J_.l..J_f 1
- 10YR Fo —,
o gl e & el e = R 1ovA a2
5 e gy T 5 B s
'_"‘ . P H 4 A0
bl | | | b |
L, e e :J_.I-_L-I-I' R
H
R M i = § a dJ_-‘-_L"LE §
- J__L ) ] b e Bt 1 = = Y
Bl el | g e
R Pt [ b Ty ==t
i i | = pue-g b 8 it 10YR 813
o Fi= A N IF L Eoveas
My wulne | |ap |58 i i : 1OV 81872
3 gy 10¥R 713
o gl et o NOTE; Graghic lithalogses represent sverage compositions derived fram smuar dides and do not shways rafiect tha
H —J-_L-l- B detailed altemation of sediment types Major lithalogic boundarkes are shown But gradational contsctr, small-scale
o|E ‘i i il B g eyelieity and halk e . Color changes i 10 Nithologic changes,
z = L -
Olu | = 7 jn Mgl Ty oy wile
- b ' 10YR 6/3-7/3
e 4 [

NOTE: Graphic lithologim represent wverage compositions devived from smesr slides and do nat slwayi reflect the
detailed alternation of sediment types. Major lithologic boundaries sre shown but gradational contacts, mall-scale
eyclicity and alk: e Color changas approximets 1o Vithalogc changes.
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SITE 573 HOLE B CORE 16 CORED INTEAVAL 2B81.0-290.5 m SITE 573 HOLE 8 CORE 17 CORED INTERVAL 200.5-300.0 m
g FOSSIL E FOSSIL
= |5 CHARACTER « |3 CHARACTER
3 l=.[2]2 Zl 8 g l=.l2Tal® z| w
er ey 1% ] GRAPHIC 2. |6x|E[ 2|4 8|5 e
H E§ E g E Bl umioiocy | " LITHOLOGIC DESCRIPTION 1515815 H £ E LITHOLOGY £ LITHOLOGIC DESCRIFTION
e EVE|5(3|2] |® 2 HEHHHARHE ¢
a AHHEE ! - BHHHE :
= z|= a |&
44 L | P BROWN OOZE (5UBUINIT IIC): Foii ) —1ovRET BROWN OOZE (SUBUNIT IIC') (290.5-290.6 m)
‘J.'LL"' White {10YR 8/1-8/1) 10 very pale brown [10Y R 2/2-8/2) ‘I S Bl eyt White [10%R 8/1] nanno coee restiing with & sharp contact
'--I__i._ i By ’ nanno cozes and nanno chalks. -.J_.l._‘_.l. an:
05— J..-LL |4 L 05k | e WHITE/GRAY CHALK (SUBUNIT (1D} (280.8-300.0 m}:
f "I'_LJ_J_ " Chalk intervals ~ § em thick, spaced at =20 cm intarvals. 1 - 'L.A_'L.L. A monotonous wuccession of pure white [NB) nanno cozes
e "'_1_ ) Oores ara wery deformed but chatks sre uneffected by -‘"'_I_"'.I_ and chalks
e i . =4 .
rofit i ifing, 2 o Y e Pt
e 4 Cnatk intervals are 6 cm thick and ~20 cm agart, Unl
:j-_'I'_LJ’ { Burrow mattling ooours at saine levek ‘__‘_L,_LJ.J form color precludes recognition of bumows or drilling
e 2 e i 1 disturhance
L < i St T
= : 72 e ¥
B P E SMEAR SLIDE wu:d::v::'x:ﬁ b 3 Sl P A1 cm fragmant of ‘pumice’ occurs ot Section 1, 3 cm,
- . B R S .
~.L"'A_"" 10YR 7/2-8/2 N T
= A | Taxture: —_‘“.n."‘.n_"' SMEAR SLIDE SUMMARY (%):
gyl B
. I+ | : 3 sl it o
b [ Mt Silt 8 40 <+, A,
N = R Clay 50 57 PR Tl Toinin
= 5 Syt B ' n: o B Ky
Ly =y Compositio gl Bl 1 1
s ¥ Pggd P Clay L T sit 30
".I_-.-J—L ' Voleanie gless ™o - R Wl Ty Clay 8
T il L Pyrite T™Tr el By Companition:
= gt dard! v Faraminifers Te 2 - iy Tr
:-‘-_._-'-J_ | Cale. nannofousils 88 08 7 gl g i Voleanic glass T
¥ _.I._LJ.._L i Fadiolarians LI [ =, = ] Pyrite T
g 1 gl Yo i a P Mopad Ty Caic, nannofossils 89
g $ 3 B ! CARBONATE BOME: 3 3 Tyt Radjolarians T
= A Bl I 1, TEcm - 78% . gl Sl B oy
: B T ' 2 Y5em - 01% i A ] o CARBONATE BOMB:
T ' 10VR B1-3/1 3, 76 om = B5% X ey 1, 76 em = 36%
= T A, 76 cm = 12% 3 o P e L 2, 75cm - DA%
-_‘_-I-J_J-__ i B, 76 cm = B5% 5 "'_I_-‘—_l_'l' 3, 75cm = BI%
i == i oy - 4,75 cm - 90%
t i gl Bagd g B 21 E b Sy Sy 5 75em = B2%
L i P Mt By
e gty == b
—.L_L_L-L | -._.I.-I-.a.
" 4 | a [
S g S | S S &
B Sl s b -,
T T Al gy
e, L - 11 o1 Edllin.
B ! gyl
3 — Ja
| _‘_L -
R i | T
e o g s S B
1+ TR =
g = Wi = TRl
o e A - S Tt I A
TR ik
5 T h F s 5 R o Bl S 3
2 J ¥ 5 oot i
£ b AT o L = il v
i [ Bt i o Bt B 0
{ E rertt i T
? E i Gyl By i i of £ B Sl gl I
ce| f - H = =[Z|E e
i L I I 5 I g i == AR 13512 SR e O e =
1

NOTE: Graphic lithologses Tepresant average compositions derived from smear slides and do nat always reflect the
detailed alternation of sediment types. Majos lithologie boundaries sro shown but gradateonal contacts. small-scale
eyelicity and oame-chalk are ! Colar changes apprasimate o Hithologe changes

NOTE: Graphic lithologies represent ge compositions derived from smaar slides and do not Always reflect the
detailed alternation of sedimant typer. Major lithologic boundaries are shown but gradational contacts, small-icale
eyclicity and ar i Coloe chenges approxcmate 19 lithologic changed
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SITE 573 HOLE B CORE_ 18 CORED INTERVAL 300.0-309.5m SITE 573 HOLE B CORE 20 CORED INTERVAL 319.0-3285m

g FOSSIL 2 FOSSIL
« |& CHARACTER « [§ | cHamacten
§n. syl _§| H HE GRAPHIC §.— Eu|21 2% gl g GRAPHIC
13 |[E&le H HE LITHOLOGY LITHOLOGIC DESCRIFTION TS |EE| L § F |l E LITHOLOGY LITHOLOGIC DESCRIPTION
Z |28z ] 3 " 2 |er]|z H B
w3 ™2 3 | 5 3 8 e |2 -] 2 3 -]
3 |5 |8 B H 3 § 2 é = g
R HHEE £ 5 ] HHHE £
a |2 i|a F:E H Z|3 |8 5 3
j;.__—i—_|_' +_—_4' WHITE/GRAY CHALK (SUBUNIT 1D} e WHITE/GRAY CHALK (SUBUNIT 11D)
1ot eh Whits (NS forem nanna aores with ~ 5 cm chatk iner. H:r:':,:k White {N8) foram nanno chalk
_|_++_n_, Vel ~20 om aport. P o
M—‘j.|_+ :—,.4 A= Induration remaint variabibe with harder units every =20 cm
1 _"—_!:"__n:"_ Mo vaible boturbation, Driling disturbance renmicted 10 1 -:"’;,:";F o Mt sections.
b il i e i . oozes but impossible to extimate due to leck of color :T_.|_+_|_
10-1,— —'—.___ COnrast. 10— | —— Oeccasionsl burmows visibla on wot srfaces,
3 ===
:]:‘- ==t ::'-""l“'+
_+..+._.._'...-: ERCAR SLIDE BUNSAARY Bl === SMEAR SLIDE SUMMARY (%):
B e 2,108 _-|:|_|+ 2,81
:+—I+'|—--! = =t T ;
[ ey Pl o Tenture: o =g i exture:
¥ i e s F= Sand 10
§ I e e . e © B o ! it 50
H 2| ooty 2 I Clay %0
= i 45 e . .
= e i - S v, o Campasition:
5 J‘-p — = A - Carbonate unspec. 10
] Ey 10 - T Foraminifers 0
B e, 15 i R
14:" = oo —E‘:.. Cale. nannofomsils 80
n T e o Sponge wcule i
B = L
. — CARBOMATE BOMB: :E|—+- = CARBONATE BOME
2 — | 1, 76 em = 97% =0 1,78 em - 81%
& = - 2,75 om = 90% S e i, s 2,75.em = 90%
| i = + 3,65 ¢m - 83%
3 — L.750m =% 5 3| =t 4, 75cm = B1%
— ] _-__._—l— - L 5, 75 em - 1%
é = H _:|_:-|—J — 6, 75 em ~ 83%
> 4 _,:h'_'_
7 1
5 "lee} i ¥ et
~l= = Bt
SITE 573 HOLE B CORE 19 CORED INTERVA 309.5-319.0m = ._."
g FOSSIL 4 I
« |& | _cuanacten +i
8 |=.le]% z| e T
gE Eé ¢ § g g P Lm(;gv LITHOLOGIC DESCRIPTION 2 T
T z Z|z
w3 = 3 3
A HHHAREE T LE 8 :
I
i AHHEE TiH 1
H=o = WHITEIGRAY CHALK (SUBUNIT LID) = j:' +
:|_.+,_|_,+ White (NB) foram nanno oozes with ~5 cm thick chalk H +
051 |_| _|_‘ bands every ~20 em. Burrows and drilling disturbance not H 5 }
T—=—= discernatie. ©
==t i
1 ——
:l—l—l:'_I Lithification of cozes becoming mare proncunced snd less
10— —— easily differantiated from chalk bands.
==t
I o SMEAR SLIDE SUMMARY {%): 3
E ] I‘ e " =
E ::___..:‘_4_ Texture:
H 3 ;-i-—'l —+= e n s :
B s e Cla 5 B o
") 2 - +— - v P + —+
& +'_‘,""' Compasition:
J=T5= : reors
3 _':|-'I—|-"' Carbonate unspee. 30 t L
3 i M, o Foraminiters 15 Tt
% _:'_:;‘_'"‘"_|_ Cale. nanngfossils 58 8 = S+
- |+| Spongs spicules T
3 i 3 _l—l—l— Hols 5738, Cors 19, CARBONATE BOME: 1, 76 om = §3% and 2, 75 om = 80% = np cC. e
g cc = NOTE: Graphic lithologees répresent sverdge compositions derived from smear dides and do not shweys rellect the
NOTE: Graphic lithalogies reprasent average compositions derived from smear slided u:d do nat sways reflect l':‘ detailed alternation of sedimant tyoes Major lithalogic boundaries are shown but gradationsl contaces, small scale
dersiled shiernation of sediment types. Majos lithologic et wry shown but contacts, wmall eyelicity and o e at wre . Cofor changes sporoximate 1o Wihologic changes,
eychcity and oooe-chalk " e d , Color changes 10 lithologic changes.
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573 HOLE B CORE_21 CORED INTERVAL 328.5-338.0 m SITE 573 HOLE B CORE 22  GORED INTERVAL 338.0-3476m
2 FOSSIL H FOSSIL N
i ; | CHARACTER | = |2 CHARACTER
3 |zul zle 2 |e [eT=Tz z| 2
o ol & s 2 =
e §§ g E el e Pty L LITHOLOGIC DESCRIPTION sE E§ E 2 E H I Lﬁm;rc:gv LITHOLOGIC DESCRIPTION
N HE R +FE e HEF HBEE 1+ FF
F |8 é H = g Fola |E| 8|55 = g
H HEE 3 a |E[2]|3 |5 3
i = . s WHITEIGRAY CHALK [SUBUNIT HHD): = > WHITE/GRAY CHALK [SUBUNIT 11D}
= + White (NS} foram nanna chalk with occasional burrow : White [NB.5—8) forsm nanno chalk,
05 + no motthis, including small i~5 cm} Planolines, o T ¢
N A 2 mm fragmant of pumice occurs at 3, 137 and smatler
Ll - A1 Iragrent of pusmice at 3, 16 o =t — 1<% mm) fragments cocur scattensd throughout the core,
] T
b = SMEAR SLIDE SUMMARY [%) 10— Occasions Plancitss are visibhe on urfraciured surfaces,
= Yy H 3,135 E t
3 ——— ] o6 91-nas bana 7] + SMEAR SLIDE SUMMARY (%)
Texture: + 2,100
. Sand 10 :
I sitt 30 o Taxture:
L y Clay B0 b b 4 Sand 10
- ; * Compasition; T+ it a0
2 + . Carbonate unspee. 2 1 2 e Clay &0
T+ — Foraminites 10 +——+ Compasition:
+ - Cale, nannofonils 88 ——t " Carbonate unspee. 1
Radialarians Tr ¥ . +—t Foraminiters 10
N9 Sponge spicules Tr ] —t Cale. nannotosils 89
Tt i. —t Radiolarians Tr
B o & ﬁn;:unn‘r: :nMa: S e NAE-3 Sporge spécules Tr
100 em =91 £ P
z 2,85 em = 91% = u T © CARBONATE BOMB:
= 3, B8 cm » 03% ——t—t 1. 70em - 91%
4, Them = §2% ——t 2,95 cm = 92%
i T 3 — b 4 3,85 om = 91%
i R 4,85 om - 5%
H =t
[ - .
g . I |
=3 NEE i
i [ ¥
i - T
+
' £ = Z g
al A % i +
t 2 N
No
" —+ & E o =
3 : o & 3] .
E ca 5 B B S wan
3 ] s [ =
g . + +
sl E[a] leol®| 5 i
I el N =t r
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SITE 673 HOLE B CORE 23 CORED INTERVAL 3475-3570m SITE 573 HOLE B CORE 24 CORED INTERVAL 357.0-3665m
g FOSSIL g FOSSIL
§ g CHARAGTER % § CHARACTER
= L] “ 8 |= [ w
=1 2 & H MEIEIE &
L EE 5 E| £ | Shetoer LITHOLOGIC DESCRIPTION A HEE 15- E | ilblogy LITHOLOGIC DESCRIPTION
w5 [EN £ ] 8 HEtE E - Gl & g -
R EL R 8 e CRHEHHEEE
£ g H HE E ! L HEE S s
= F a 5 _|e]=z g i B & 5
RN Dellling disturbancs WHITE/GRAY CHALK (SUBUNIT 1) e WHITE/GRAY CHALK (SUBUSIT 11D}
o e, o White (N) nanno chatk. Occasional fragmants of pumice t B s el White (N8) nanno chaik with rarm light gray (N7) bands sad
-1 1 n n L (s I —) L burrows.
05 r — 1 T+ 110
i i 1 n i i 1 P N
1 L i — * n A e
e SMEAR SLIDE SUMMARY (%): 1 B e S SMEAR SLIDE SUMMARY %]
e s ot | b 1o
e T Vo o K
s e Taxture: Texture:
b L T Sand 5 Sard B
1 r re Sin a0 Sin 2%
i e e — cuy 55 Clay o
T —— Canpgmnm: Comiponsition.
Y M T Foraminifers B Wolcanic glass Tr
bl Cale. nannofossite 85 Carbonate unspee, B
2 I e w0 K s, B, 2 Foraminifers 1
| e v ) Sponge spicules Tr o % Cale. pannofossils 80
T p— s | AR 2 Radiolarians 3
L e e e L 1 mm_‘:‘mm" Sponge spicubes Tt
I n i i ¥ L
2 o s 2,73 em = 01% T = — CARBONATE BOMB:
i 3,710 0m = 02% P wa 1,62 em < B8%
I e po a 4, B0 cm = 95% o ST ] E 2,50 cm = 83%
W A Tl I L 3, 66 cm = B2%
1 I I i i i 1
— S o
e e FE———
3 B b e 3 e me “
L 1 = i > i o ﬁ" ha . i L I = I
—_—|_—‘| e s 1
.;‘lll'n ] o ey e
S : = ’
= e et g e =
. n P I 3 “IL A T N
~1 n S — 2 % - L n i
B e — ] : T m—
ot e e 7 5:“ 4 T T
- Do e e = ot
g 4 _1'_1_'1'..‘ g EP L
i e
= I — 1_1 v
] 8 SITE 573 HOLE 8B CORE 25 CORED INTERVAL 366.5-376.0 m
8 —.‘.‘.‘..: FOSSIL
&5 r T — CHARACTER
g &|a 5 e e § B ! z| e
FP Ll w E =
L] Gln; § w 5 = =1 @ GRAPHIC LITHOLOGIC DESCRIPTION
jccy = - E Bl G LITHOLOGY
g3 HEE a2 = +5E
F HEE £ EH
HEIE g o o
== WHITE/GRAY CHALK [SUBUNIT 11D}
 S—— — White (N@) nanno chalk with light gray (N7) dendritic
- A% o ey e v wtreaks at 1, 125,
2 N s T
8 1 n 1 ) n n
§ T i SMEAR SLIDE SUMMARY (%):
E z I e e — 1,128
H kS e
= pi— — - H . Taxture:
% Y T3 i o
s E pu X ._l - i - I Silt N
-| 2 cc| 2 I I s o — Clay 0
2| &) |g . S " Companition
Voleanic glass Tr
Carbonate urapec. 16
Foraminifers L]
Cale. nannofossils 76
Radiclarian Tr
Sponge splcules Tr

Haole 5738, Core 25, CARBONATE BOMB: 1. 71 em = 97%
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573 HOLE B CORE 26 CORED INTERVAL 376.0-3855m SITE 573 HOLE B CORE 27 CORED INTERVAL 385.5-395.0 m
2 FOSSIL 2 FOSSIL
g Z | cHaracTer x |§ | _cuanacten
M EE 2l g 8 |=.lel™ z| w
= 9% el & GRAPHIC Gu gl & e
i ;5 £ § H £l & | umHoLoay HoLORIE DRECHIFTION B E g El & .,lmfu:ﬁy LITHOLOGIC DESCAIPFTION
S|&N|E < ol w 3 ® Slan|z < ol B -
g7 |8 HHHBEE E H HAHHE HEEE T FE
= |8 HELE E i i g < E E
s |2]2]|2 )]s =] & 2 3 = ]
WHITE/GRAY CHALK (SUBUNIT LID) [ = = == i 7
i Wity (N} foram nanno chalk with light gray [NT) bands. 3 = ¥ WHITE/GRAY CHALK {SUBLNIT 11D]
o 1 L White (N8} foram nanno chalk
& No recognizsble burrows or other sedimentary stracture. 0.5 L
a bt A 10 em band of ranno oars ¥t the top of the cor i
1 & 1 =] S+ Miocene and therefore clearly a product of wash-down,
9 SMEAR SLIDE SUMMARY (%] - —
B 1 ——p—t
o —t—+ SMEAR SLIDE SUMMARY (%}:
1= ¥ v: Texture: | L
¥ v Sand 0 +——+
Siny 5 B I 4
r n Clay 76 —+
1 T L Compositian: e
-] = = Vaolcanic glass T St
2 . Ll n Carbonate unspec. & 2 =
+ Foraminiters 0 P I LT ke
Cale. nannofossils 76 — -
B Hadiclarisn T L
= Spongespicules  Tr +
CARBONATE BOME R
2 fibeo AEW CARBONATE BOMB
E 2 374 cm = 07% . = N b Bk
X — 10 i = S g 2. 60 cm = 08%
] = +—t . 5,32 em = BI% = Ll 3,43 cm - 92%
; § ? 3 i 2 3 4,62 cm = 95%
E] =] L) + -
H——
% T =1 i
E ~ ; = Ew
<
= 2
]
4 ; 4 n
] n N 3
+ i .
: € -
o 5 et
— § 5|
s bH e FW = f| |ec i
. B ot NEIRIE + }
—t Ng
14/ ==
g ]
b el I T N et
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SITE 573 HOLE B CORE 28 CORED INTERVAL 395.0-4045m SITE 573 HOLE B CORE_ 23 CORED INTERVAL 404.5-4140m
E FOSSIL 2 FOSSIL
» |& |_cwaracter § | CHARACTER
§._ HHE Bl £ GnAFHIC ¢§ Eu|Bl 2% glg GRAPH
[ F§ £ gl | [E|E | urhowoey LTHOLOGIC DEsCRIETION B I e LITHOLOGIC DESCRIPTION
w3582 <lg g| & i Z|58|% H I LITHOLOGY
R HHEHBE S5 E P HH +HE
£ |g |2 g 5 EE|: E
] g B o H 2 E
= |2 H FH R HE E 3
| 1 WVoid s
| n B . WHITE/GRAY CHALK (SUBUNIT 1D} . o WHITE/GRAY CHALK [SUBLINIT 1D}
| F— n N8 White (N3] foram nanno chalk with a 30 om very light r
05— n — - ray (NB) band at the summit and light gray wisps towards o5 White (NB) nanno chalk with light gray [NT) burrows
tha base, n (1Planciites) st somn levets and a & mim pebible of pumice
1| 15 . 1 = 815,92,
B e + ==
1. ——+ SMEAR SLIDE SUMMARY (%): 10—
et 2,1 e SMEAR SLIDE SUMMARY (%):
n 1 A1
——+ . Texture: o —
B e T o Sand 18 — Tenture:
e - Vs Silr 0 - n Sand 8
——— Clay L T Sitt "
+ Compasition: - Clay B0
—t Carbonate unspee. 20 5 bb Compositicn:
E 2 — T » Foraminifers 15 2 i sy Pyrite T
E. v NE Cale. nannofousils 65 et vn i Carbonate unspec. 21
S 4 Fadiolarian Tr rar S Foraminiters L]
T LA . Sponge spicules  Tr e - Cale nannofossils 70
=2 R Radiolasiom Tr
L CARBOMATE BOMB o e Sponge spiciles Tt
» 1,70 om = 5% fr s e 4
< e » 2,96 om = 67% e w— CARBONATE BOMB:
= e d 3,60cm = B1% e e amarae bt | 1,668 cm = 96%
+ I3 ; . 1 2 110cm = 99%
L I +— L Ne 3.56 cm = 95%
3 a L L . 3
A 3 e s e 4,90 cm = 67%
g = v 3 Py 5,52 om = 1%
& s
e = + » B S —
] é E A e e |
Void ¥
= ] — S s e
N 9 Gt 4 B . B o v
L = A - A x i
< L i 1
§ 2 [ w———
HE e
<] D T
[e—rE——
i ===
- .
RS
L‘ -
-' 1 L
5 2
[
T
- o i
o~ -1 i
& S om s -
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SITE 573 HOLE B CORE 30 CORED INTERVAL 414.0-4235m SITE 573 HOLE B CORE_ 31 CORED INTERVAL 4235—4330m
E FOSSIL 2 FOSSIL
§ 8 _CHARN:TIH g § CHARACTER "
EMAHE HE: gul2]2 Zle
'f'g‘ =HE i § o iy LITHOLOGIC DESCRIPTION e ,E_E HE § 2 & (PRAPE. LITHOLOGIC DESCRIBTION
=4 H =8 B ke s B FL g 5 gl s 2 M
£ HHEHBEHE EEds E R H Eg 5
= 5 = = |3 =
ERHHHE FEH EMHEHE z
_: T : n : n : WHITE/GRAY CHALK ISUBLNIT DI s WHITE/GRAY CHALK [SUBLUNIT I1D):
P ——N White (N8} nanna chalk with ocessional light gray-white p N e e s I Wnite (NS] nanno chalk with scattared darker (N85}
Fe——r—" =
05— sl i (6GY 8/1-N8) bands. 5 os T ’v stragks,
1 i A “i 1 i
o n n 1
1 o — 5 E 1 .: o s 1 . SMEAR SLIDE SUMMARY [%):
10 ke SMEAR SLIDE SUMMARY [%): i § 10— g 1,100
TR RV T 3,18 £ Tl
gl gl 18 ===l T
i [ N Texture: = g i 1 o1 coomr s e g Sl 7
. Sand £ 2 rm—— ¥
a S 12 o £ 2 r— —— Friad o
-l Clay 85 o o |FM e p;‘CﬂWHM: .
- Composition: rite T
1 vew Volcanic glas i Carborate unspee. 16 yioly 5738, Core 31
2| Pyritn Tr Foraminifes 3 CARBONATE BOME:
= o Caebonat unsgee. 13 Cale. nannatoudls 80 1, T0em = 91%
= Vaid Foraminifars ] Radiclarians | T:
n - Cale. nannofossils B0 Spange spiculn
E J =t |+ Mo Radiolarian
] " — % - Sponge weeuls Tt
£ Mi—ra— F sGY N SITE 573 8 32 =
s o T E—— *I ng CARBONATE BOMS: - HOLE CORE CORED INTERVAL 433.0-4425m
[ e e e 1,86 cm = BU% g FOSSIL
e s o 3, 126.cm = 06% § g CHARACTER
L ' N = " = w
3 Ty 4,42 cm = 03% Gw|E|2 g &
. rer— { L EE|EE|% é E|E Pty LITHOLOGIC DESCRIPTION
T v e e ns N HHE IR EE FER
s v 8 E
. i . i . E E é E g 5 ; H
- @ |=]z]|= g B ;
e — | ol Vo
a = LA void i WHITE/GRAY CHALK (SUBUNIT ID):
s o
£ T —— — Lo White (NO} nenna chalk with & band of darker chafk at
2 I 05— 1, 74-75. Alternating chalkiooze intervals have resulted
2 i o e e Ne Y TR TS from severe drilfing disturbance.
g % W =% 1 = knes
i r——— o m—t L I.
o w——— L LB o e e e e SMEAR SLIDE SUMMARY [%):
i 3 L grans 25
s|& i FE——— :
= B T Texmure:
e [l I Y ST i
= E T —— - o Sand 2
g la s i e i No-5g Ja sy 8
P - = | "= P B T Clay 80
E 1 1 . Compasition:
k. 2 e o WValcanic gl Tr
] El i = Pyrite T
s o .'.'.'.1 Ne Carbonate unipee. 12
= g e T a— Forominiters H
o 51— Caic. nannotossils 85
5 i o e Radiolarians 1 573832
. Spangs spicul T
& e e . CARBONATE BOME:
|l1l|lx] 1, 68 om = 82%
v I 2. 110 em ~ B4y
8| gt
e e
g = g o e e |
< |rp CC S e v
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SITE 5§73 HOLE B CORE_ 33 CORED INTERVAL 442 5-452.0 m SITE 673 HOLE B CORE__ 34 CORED INTERVAL 452.0-461.5m
g FOSSIL g FOSSIL
E g TER x |E | _cuanacten
.02 z| @ 8 |=ulel=2Te 2zl @ -
o 3 gl = GRAPHIC e 0% i S| = GRAPHIC i
S Eé H £ £ E umioLoey |, . LITHOLOGIC DESCRIFTION s :E E g : E|E | ciotoay Eg L LITHOLOGIC DESCRIPTION
ER = 3 ! 4| = = g e HEE #l= + =
E = B = z |6 |2|2]32 2]
S AHHHE =i - BHHHE EEH
= Z|a 5 a | a X E
- Vo - WHITE/GRAY CHALK [SUBUNIT (1D}
- WHITE/GRAY CHALK [SUBUNIT 1ID}: + . White (NG) forsm nanmo chalk with & single light gray band
P White [NB) nanno Tehalk. Entire section liguified daring o i ol coarser morn foram-rich secimant. Much of the core
‘_* n drilling to produce 2 sroengly disturbed coze with scattered - hat heen badly disturbed by drilling lguifaction.
1 3 AL NG Fragments of chalk. 1 3 !
T H | L SMEAR SLIDE SUMMARY [%}:
" Thiz may roflect poorer induration at this leed. E 1.0 : 1,38 2,44
1 - & N = T
1L £ ] n I exture:
! il SMEAR SLIDE SUMMARY [%]: g L1 vew Samd w0
4 2,09 5 140 s B 1 Sife ® 40
n 2 . é | Clay 55 40
- Taxture: E 2 z 5 il == R = Compasition: Holy 5738, Core 34
i Sand T > H 2| = Foraminiters 10 40 cARBONATE BoMS:
2 5= sitt 50 35 Sl=1% < T = NG Cole nannofossils 80 B0 gp.gme
y — Clay B0 5B b e cc T — | Raiolariam Tr T
i — 33 Companition: & } g Spengs splcules T -
AT Faraminifers T8
B ey Calc. nannofossils 99 90 SITE 673 HOLE B CORE 35 CORED INTERVAL 461.5-471.0m
i e Adioiariams ™ o2 5 pey
T Spongespicils Tr Tr - é CHARACTER
r .
I g le 22T z| @
T CARBONATE BOME e ETE I gl = CRAPHI
T 5,64 om = ' :E H - £ E LITHOLOGY LITHOLOGIC DESCRIPTION
B N w3I|EIN|E 313 R 3 -}
T E (= (2| % = E
£ 3 o — o 3 HEH E ;
0‘ e & z|2|a B ]
g o T g = o
5 T - B whacd I WHITE/GRAY CHALK [SUBUNIT [ID)
e a LR Whita SGY 9/1-85/1) rad distom narno chalks 1o foram
- I T - | i~ Ao H racd dhiatom ranne chalks.
H o | T Veid == I
K b et ey 1 B s ! Zoaphyeos and compesnsed Planalites ore comman. Two
2 g T — B - e banded units oo at the base of Section 2. A 0.5 cm
e —— L2 o e Sy [ petble of pumice occurs at 3, 120,
,; | S T — M 0 1
" - ar3 gy
§ ] M o e 0 B SMEAR SLIDE SUMMARY (%):
E B [ I — ] :l BGY §1-85/1 3.60 5
== -
e :'."% b Texture:
Pt Ne A | Sand 3’ 20
e e e s e L Siiy w0
) (il M| 2 — = i Clay 45 a0
SO o o (7, gt -
;m—T— m— 2 =~ 7 Composition:
S e ey === | Foraminitars 51
= e e n = o 3 Calc. nannofosili 55 60
B - e 1 Diatoms 30 W0
e -~ Radiolaians 10
M- Ty e
g— STy Spongs specules 1 Tr
ol T
—1 - g — =
e E =~ r1 t CARBOMATE BOMB
o - k4 - = A 1,65 cm = Bi%
T — z = M A
- v e 3 L A " T3 em = TT%
i S o e N8 z 5 | 3,70 cm = 79%
© B e T e g B e g 4,106 cm = BT%
g & |ul®e o o o "V:_O - 5.80cm » 01%
L . L o
b = |t
I I L]
= - " —v-"_n‘ ! SY 85/
— st
T 4=C= 4
K — ik A
e W
= == 1
s b
) = 5Y 811
~ z = E] [ svasn
5 2 4 ] OF osven
E s s o
——— =
i ===
E 15— 5 \ 5Y 91
—r—
5. m Sl i
i o
X = T T T .J:r
o 2 L
8 I Al =
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SITE 673 HOLE B CORE 36 CORED INTERVAL 471.0-480.5m SITE 573 HOLE B CORE 38 CORED INTERVAL 480.0-489.6 m
g FOSSIL 2
CHARACTER -
A NEHOEE 5 3 A ;
4 -3 -1 ; S W Ew 4
- 198|583 8| & GRAPHIC & € H GRAPHIE
i =§ HEE HER R s LITHOLOGIC DESCRIPTION TE :§ H E| & | (wocosy 5 » LITHOLOGIC DESCRIPTION
S HHEHEEE EaEg o 1 E 8|2 + TH
g E % E 3 il : 1 EH
R HEHE E 3 & i 3 £
1 o s Ha . ¥ :
- ;:u; P~ “F w1 WHITE/GRAY CHALK (SUBUNIT 11D — 1 WHITE/GRAY CHALK (SUBUNIT 1D
1 = f : — +—— White (NB) forsm rad nannio chalk averlying @ very light
& o~ no Whing. L183) foram ato tad ninca chall ity s Srw hin g s 2 e eray (5GY B5-0/1] foram +ad distom nanna chalk with
0.5 = = {mm-scale] black-speckled light gray (N7) mh layers o. i =10 em finely | =~ 0.2 men) larninated and crossbedded
—r
1 - $ » 1 ". & ! wih bard &t the Dase, The ash band is graded and patsss
i Paey.ashviled burrow matties, ] " geacually into the overlying chalk, which slso contains
L S — ==la N7-K3 1 H 1 B nismerous fragments of voleanic glass. The top of the light
i S—— b H wray chalk is mattied Ly white [NS) Planolites and Chon-
o o SWEAR ELIDESUMMALLRINI: } A dirites. Tha ash band averlies s white (NB) rae foram diatom
T 114 1,70 = | 5GY 8.6-8/1 nanno chalk with scattered fragments of voleanic glass
Lom— = Ng L B = = 03, 70-75,
! T - T = . b Texmra: |
v s M FH [ Hes Sand w =1 | .
o e Silt 0 20 v = = svanenz SMEAR SLIDE SUMMARY (%):
B s — -{l Clay 30 &5 - . 1.6 1126 3,80
2 Lo =g 1 1 Comparitian: 2 i A
i oy ot N7 burrow Volcanic glass o - = Ty Texture:
L o gy Farminifers 0w 2 - ~ | Sand s ®m W
5 B e e Calc, nannafosslls 40 65 - 3 = = silt 0. 0B W
E ——{ = N Dintoma 1 ] = Clay 55 50 40
=0 Radialsrisne w15 E - ] Composition:
= | Sporgespicules 1 1 B NI Foraminifees 0 w10
e (e 2 No Cule. nannafomsils 75 60 55
7 S CARBONATE BOMB: & + =] Diatoms 5 0 B
o 1, 76 cm = 90% g — —=C= i Aadiolarians W0 10
] a N - =] | Sporgespicules  Tr Tr Tr
-~ =T 3
A =] == . CARBOMATE BOMB:
5 = £ 5Ye: = =] 1, T0em = 83% 3, 128.cm = T6%
o s P =] BY 811 - - == 2.12Bcm = B1%
e = cc = +
LI L o = lam 1 U =4 & Mg
T 2
! Irtel o o
=] L 1. 1
& cC 4 1 SITE 573 HOLE B CORE 39 CORED INTERVAL 499.5-5098.0 m
RP = Ng g FOSSIL ]
« 13 CHARACTER
E |= zl g
oL sl & GRAPHIC
SITE 573 HOLE B CORE 37  CORED INTERVAL 480.5-430.0m IE £8 E| B | umoloar o LETHOLORIC DESCRIPTION
S|gM al ¥ a2
FOSSIL ET1E § “ e 4
" CHARACTER |5 g = g
8 |sulz[a]e z|l e " S H 3
e HE 1 2l e GRAFNIC z LITHOLOGIC DESCRIPTION L Y BT banc
2 3 E o § uTHOLOGY 2 2 ] WHITE/GRAY CHALK (SUBUNIT 11D}:
i &
§ i i § 'g— 7 EEE S 3 White (N8, 5Y 9/1) 1o very pale yallow (10YR /2] red
HE HE 3 2 o515 F | e diatom foram nanno chalk with an ~ B0 cm band contain-
J 1 ot ing mumerous 0.1 mm=1 cm snguler fragments of black
B — WHITE/GRAY CHALK (SUBUNIT 11D = N1} volcanie glass. Thin (2—3 cm) very pals yeliow (5Y
+ : + =
4 rmn Woice U] (i orn rgan ghilc 10 871, 10YR B2} bands of chalk, o containing volcanic
o5 . i s occur within the main chalk units,
i —+] SMEAR SLIDE SUMMARY (%): + |
1 —4- [ | we 1,80 ' = [Clovaen-aaesyan
E 1 + Hg . SMEAR SLIDE SUMMARY (%!:
. 10 [ Texture: R — B 811 N1 chipa
s T Sand 20
3 =[] 2|3 E 4 i Site 0 Texaa: .
il - Clay %% Hale 738, Core 37
s . = o
M el 1 Composition: Al i 3 2 had | sile s
Foraminifers 15 1, 53 cm = B8% = . By e Chary
Cale. nannofossits 70 > H 1 Compasitian:
Diatoms L] o £ Foraminifers (1]
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