8. SITE 73

Shipboard Scientific Party!

SITE DATA

Occupied: November 17-19.

Position: Latitude 01° 54.58'S.
Longitude 137° 28.12'N.

Water Depth: 4387 meters.

Hole Depth: 302 meters ending in middle Eocene
siliceous chalk, limestone and chert.

Holes Drilled: One hole.

Cores Taken: Twenty-one cores; continuous 0 to 94
meters, 243 to 302 meters; spot cores at 140, 206
meters.

RESULTS

The cored sediments may be grouped into three
principle sequences:

1) An upper layered sequence, 74 meters thick,
of Quaternary to Middle Miocene age com-
prising repetitive beds of variable carbonate
content (radiolarian-nannofossil and
nannofossil-radiolarian ooze) (0 to 65 meters)
of Quaternary, Pliocene and Upper Miocene
age, overlying a bedded siliceous ooze, domi-
nantly radiolarian (67 to 74 meters) of upper
and middle Miocene age, but containing a
dominant assemblage of reworked lower
Miocene species.

2) A high-carbonate sequence (radiolarian-
nannofossil to nannofossil ooze, 65 to 288
meters) of middle Miocene to lower Oligo-
cene age.

3) Bedded carbonate ooze, siliceous chalk and
chert (288 to 302 meters) of upper and
middle Eocene age.
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BACKGROUND

Site 73 is one of the sites along the N-S line drilled
during Leg 8 to investigate the east-west trending
accumulation of sediments centered about 2°N near
140°W. It lies about 170 miles south of Site 72 and
270 miles north of Site 74. Site 73, along with Site 72
to the north, was added to the N-S line of sites
proposed by the JOIDES Pacific Advisory Panel in
order to obtain better stratigraphic correlation across
the Equator.

There was no SCAN survey for this site and all site
information is derived from observations made on the
Challenger. The principal topographic feature in the
vicinity of the site is a northeast trending ridge or
alignment of seamounts with a maximum relief of
about 300 meters in the southwestern part of the
survey area (about 6 miles from the site). The shortest
distance between the ridge and the drilling site is about
3 miles. The ridge runs transverse to the general dip of
the sea floor of about 10 meters per mile to the
southeast. A depression, or moat, is apparent in the
upper sediments on either side of the ridge. Generally
the rather gentle sea floor topography and intermediate
reflectors follow variations in acoustic basement with
some attenuation. However, there are a number of
exceptions in the area. Near the site are a number of
small-scale flexures and offsets that may be controlled
by underlying faults. Also, there appears to be a
discordant zone within the upper portion of the
sediments near the site. Depth to acoustic basement in
the vicinity is about 0.36 second. Near the site this
rises to 0.25 second (Figure 1 and Figure 10, Chapter
2).

At Site 73 the prominent reflectors are at 0.100 and
0.355 seconds. The upper reflector correlates with the
Clipperton-Marquesas boundary at 73 meters depth,
which, at this location, appears to be an uncon-
formable contact. The lower reflector, acoustic base-
ment, is correlated with the Marquesas-Line Islands
boundary at 288 meters or indurdted sediment within
the Line Islands occurring near 300 meters (Figures 6,
7 and &, Chapter 2).

A topographic map of the vicinity of Site 73, airgun
records, and further site information are given in
Chapter 25.
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Figure 1. Airgun record across Site 73 and interpretation.

OPERATIONS

The drilling plan was to core continuously from the sea
floor into upper Miocene; then to “ship core™ (coring
every 50 meters or so) into Oligocene sediments; then
to core continuously to basement.

In the drilling of Hole 73, 11 core runs (0 to 94
meters) were taken into middle Miocene sediment
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before any “ship coring” was attempted, for upper
Miocene cores contained lower Miocene fossils, indi-
cating a probable significant hiatus or discontinuity.

Two cores were taken at 190 meters and 206 meters,
and coring was continuous from 243 to 302 meters.

A Welex drill pipe electric log was run while coming
out of the hole.



TABLE 1
Summary of Coring at Site 73

Core Interval Below Cored Recovered
No. Seafloor (meters) (m) (m) Comments
Hole 73 1 0-3 3.1 3.1 Poor core
2 3-12 9.1 7.6
3 12-21 9.1 8.5
4 21-30 9.1 9.1
5 31-40 9.1 8.2
6 40-49 9.1 9.1
7 49.58 9.1 9.1
8 58-67 9.1 9.1
9 67-76 9.1 8.7
10 76-85 9.1 9.1
11 85-94 9.1 9.1
= 94-140 - - Drilled 149 feet
12 140-149 9.1 9.1
- 149-206 - - Drilled 187 feet
13 206-215 9.1 9.1
- 215-243 — - Drilled 90 feet
14 243-252 9.1 9.1
15 252-262 9.1 9.1
16 262-27Q 9.1 9.1
17 270-279 9.1 9.1
18 279-288 9.1 9.1
19 288-297 9.1 9.1
20 297-300 3.1 3.1 Hard layer at 300 m
21 300-302 2.4 2.4
Total 302 173.1 169.8 97.5% recovery

LITHOLOGY AND STRATIGRAPHY

Three sedimentary formations are present at Site 73:
the Clipperton Oceanic Formation (0 to 73.4 meters)
consisting of an upper cyclic unit (0 to 6.5 meters) of
alternating calcareous and siliceous oozes, a middle
varicolored unit (6.5 to 62.9 meters) of calcareous
oozes, and a lower unit (62.9 to 73.4 meters) of
radiolarian ooze; the Marquesas Oceanic Formation
(734 to 288 meters) consisting of radiolarian-
nannofossil ooze, nannofossil ooze and siliceous nan-
nofossil ooze; and the Line Islands Oceanic Formation
(288 to 302 meters) consisting of semi-indurated
radiolarian-nannofossil ooze, nannofossil-radiolarian
ooze, and radiolarian ooze overlying silicified limestone
and chert.

Calcareous nannoplankton are by far the most com-
mon constituent of the sediments at Site 73 with
Radiolaria, foraminifera and diatoms forming signifi-
cant portions of some intervals.

Clipperton Oceanic Formation

The Clipperton Oceanic Formation is composed of
three units at Site 73. The upper cyclic unit (0 to 6.5
meters) consists of alternating calcareous and siliceous
oozes. The contacts between the two lithologies are
usually sharp and marked by color changes. Most of
the individual beds are from S to 50 centimeters thick
and are soft and plastic. The calcareous portions are
siliceous foraminiferal-nannofossil oozes and make up
about 80 per cent of the unit. They are white to very
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light gray or brown and are composed predominantly
of calcareous nannoplankton (50 to 65 per cent) with
Radiolaria (10 to 25 per cent), foraminifera (10 to 20
per cent), and diatoms (5 to 10 per cent) The siliceous
portions are calcareous radiolarian oozes and form
about 20 per cent of the unit. They are various shades
of brown and have an average composition of Radio-
laria (50 per cent), calcareous nannoplankton (25 per
cent), foraminifera (15 per cent), and diatoms (10 per
cent). In general, the darker brown the color, the lower
the calcium carbonate (CaCO3) content. This cyclic
unit is Quaternary in age. The contact of the cyclic
unit with the underlying varicolored unit is sharp and is
placed at the top of the uppermost pastel-hued bed.

The middle varicolored unit (6.5 to 62.9 meters) of the
Clipperton Oceanic Formation is distinguished from
the overlying cyclic unit by its pastel colors and from
the underlying radiolarian ooze unit by its colors and
composition. The varicolored unit is bedded with most
beds in the upper portion between 5 and 30 centi-
meters thick and most beds in the lower portion
between 5 and 50 centimeters thick. Beds are distin-
guished mainly by sharp color differences with little
compositional change evident. Most beds are either
bluish white, light bluish gray, light greenish gray,
yellowish gray, or pale purple. Mottling is not present
at the top of the unit but increases in intensity to
moderate mottling at the base. All beds are soft and
plastic. The upper portion of the unit is siliceous
foraminiferal-nannofossil ooze similar compositionally
to that in the overlying cyclic unit. From about 43
meters to the base of the varicolored unit the composi-
tion changes to radiolarian-nannofossil ooze mainly
due to an increasing Radiolaria content and a decreas-
ing foraminifera content. The radiolarian-nannofossil
oozes are mainly composed of calcareous nanno-
plankton (45 to 60 per cent) with Radiolaria (30 to 50
per cent), foraminifera (O to 10 per cent), and diatoms
(0 to 10 per cent). The lower portion of the vari-
colored unit is more variable in composition than at
Sites 71 and 72.

From about 56 to 644 meters is a zone having
characteristics of both the varicolored unit and the
underlying radiolarian ooze unit. The pastel purple,
green, and blue sediments are interbedded with brown-
ish, more siliceous oozes. The basal contact of the
varicolored unit has been placed at the top of the
uppermost radiolarian ooze bed at 62.9 meters. The
varicolored unit is Quaternary, Pliocene, and late
Miocene in age.

The lower unit (62.9 to 73.4 meters) of the Clipperton
Formation at Site 73 consists of radiolarian ooze. Thin
individual beds can be distinguished in the upper and
lower portions of the unit with a single 5.3-meter thick
bed from 67.6 to 72.9 meters. The radiolarian ooze
unit is mostly dark grayish brown in the upper and
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lower portions and various shades of brown and dark
brown in between. The darkest portions contain no
carbonate, whereas the lighter brown portions average
about 20 per cent carbonate. The entire interval is
moderately mottled with very pale brown. Radiolaria
make up 80 to 95 per cent of the unit with calcareous
nannoplankton usually ranging from 0 to 20 per cent.
The radiolarian ooze unit is upper and middle Miocene
in age based mainly on foraminifera and calcareous
nannoplankton in the enclosing calcareous layers.
Much of the unit contains an almost pure lower
Miocene radiolarian fauna however, which suggests
that much of the radiolarian ooze unit may represent a
slump or slide deposit, or solution and deposition at a
disconformity. Paleontological evidence suggests mix-
ing and reworking. In addition, the site survey seismic
profiles show an apparent unconformity at the depth
of this unit. The contact between the radiolarian ooze
unit and the underlying Marquesas Oceanic Formation
is sharp and occurs at the hiatus at the base of the
lowermost radiolarian ooze bed.

Marquesas Oceanic Formation

The entire Marquesas Oceanic Formation at Site 73 is
highly calcareous (65 to 95 per cent), composed
mainly of calcareous nannoplankton (coccolitho-
phoride and discoasters). The upper and lower portions
contain more siliceous debris than the middle portion.
The upper portion consists of radiolarian-nannofossil
ooze and extends from 73.4 to 149 meters below the
sea floor. Colors grade from light gray to pale brown to
white, sharp contacts being rare. The beds are slightly
to moderately mottled with very pale brown and
white. Calcareous nannoplankton comprise 65 to 95
per cent of the sediment, Radiolaria 5 to 35 per cent.

The middle portion of the Marquesas Oceanic Forma-
tion consists of one bed of nannofossil ooze, extending
from 206 to approximately 261 meters below the sea
floor. The unit is white and not mottled. Calcareous
nannoplankton comprise 90 to 95 per cent of the unit,
Radiolaria 3 to 8 per cent. The contact with the
underlying beds is gradational.

The lower portion of the Marquesas Oceanic Forma-
tion is siliceous nannofossil ooze and is part of the
same bed that forms the middle portion. A composi-
tional difference is all that distinguishes one from the
other. The lower beds are slightly more siliceous than
the middle ones, 5 to 20 per cent silica compared to 5
to 10 per cent. The lower portion extends from about
261 to 288 meters below the sea floor. The unit is
white and not mottled. Calcareous nannoplankton
form 80 to 95 per cent of the unit. Radiolaria form 3
to 15 per cent of the unit near the top and less than 5
per cent near the base. Diatoms form less than 5 per
cent of the unit near the top and 5 to 15 per cent near
the base. The contact with the underlying Line Islands



Oceanic Formation at 288 meters is sharp and repre-
sents a disconformity that corresponds to the
Oligocene-Eocene boundary. The Marquesas Formation
is middle Miocene and Oligocene in age.

Line Islands Oceanic Formation

The upper portion of the Line Islands Oceanic Forma-
tion at Site 73 consists of interbedded radiolarian-
nannofossil ooze, nannofossil radiolarian ooze, and
radiolarian ooze extending from 288 to about 300
meters below the sea floor. Most beds are between 60
and 160 centimeters thick and are distinguished by
both color and compositional differences. Some of the
contacts are sharp, others gradational. The beds are
various shades of brown, ranging from pale brown to
dark brown with yellowish-brown beds being especially
common. In general, the darker brown the color, the
lower the carbonate content of the beds. All the beds
are moderately mottled with very pale brown. The
beds are stiff near the top and grade to semi-indurated
at the bottom. The radiolarian-nannofossil oozes are
composed mainly of calcareous nannoplankton (50 to
85 per cent) and Radiolaria (15 to 50 per cent). The
nannofossil-radiolarian oozes and radiolarian oozes are
composed mainly of Radiolaria (50 to 98 per cent) and
calcareous nannoplankton (1 to 50 per cent). Cal-
careous beds are more abundant than siliceous beds.
This upper portion of the Line Islands Oceanic
Formation is late Eocene in age. The contact with the
underlying beds is gradational.

The lower portion consists of one 12-centimeter bed of
very dark gray chert with yellowish-brown silicified
limestone both above and below. The unit extends
from about 300 meters below the sea floor to the
bottom of the hole at 302.7 meters. The contact
between radiolarian-nannofossil ooze of the upper
portion and silicified limestone of the lower portion is
gradational and is rather arbitrarily placed at 300
meters, where a color change and an age boundary
occur. The silicified limestone is intensely mottled with
very pale brown and is composed of about 70 per cent
carbonate and about 30 per cent silica. The limestone
contains calcareous nannoplankton, Radiolaria, and
diatoms that are partially to almost completely dis-
solved. The chert is more indurated than the limestone
and contains vugs partially filled with carbonate. The
lower portion of the Line Islands Oceanic Formation is
middle Eocene in age.

Figure 6 is a plot of age versus depth, based on the
biostratigraphic zonations of the foraminifera, nanno-
plankton, and Radiolaria, with the time scale, in
millions of years, based on that of Berggren (1969).

PHYSICAL PROPERTIES

Porosities range between about 40 and 80 per cent and
velocities range between 1.49 and 1.58 km/sec. Most of

sampled sediments are high in calcium carbonate
(CaCO3) and the velocity-porosity data for 65 to 100
per cent calcium carbonate (CaCO3) in Figure 2 fall
near the theoretical curve for a grain-matrix density of
2.65 g/cm3 appropriate for such material. The few data
points for low calcium carbonate (CaCO3) (0 to 35 per
cent) fall near the curve for density 2.20 g/cm3
appropriate for siliceous ooze. Some points fall below
the curves; possible reasons for this are mentioned in
Chapter 2.

There appears to be a rather sharp decrease in porosity
and increase in sonic impedance with depth near the
Clipperton-Marquesas boundary at 73 meters depth. A
prominent subbottom reflection is correlated with this
boundary (Figure 6, Chapter 2). There also appears to
be a decrease in natural gamma radiation across this
boundary. Radiation abruptly increases again across
the Marquesas-Line Islands boundary at 288 meters.
Near the top of the hole, radiation exceeds 1800
counts and rapidly decreases to less than 1000 counts.

For depths less than 100 meters, sonic velocities are
less than that for sea water.

Velocity and density were determined for two pieces
of indurated core; a muddy limestone and a chert
(Chapter 2). A velocity of 4.70 km/sec and a density of
2.53 g/cm> were obtained for the chert.

Results of grain-size and carbon-carbonate analyses are
tabulated in Appendices II and III, respectively.

PALEONTOLOGY

Foraminifera

A single hole was drilled at this site, which reached a
depth of 302 meters in the Middle Eocene. Continuous
cores are available from the Quaternary into the Middle
Miocene (Cores 73-1 to 11) and again from within the
Oligocene to total depth (Cores 73-14 to 21). The
stratigraphic section is similar to that of Site 72, but
the Pliocene and Upper Miocene are richer in radio-
larians. The microfaunas of Cores 73-8 and 9 in the
Upper Miocene are often predominantly siliceous, as
are those of Cores 73-19 and 20 at the top of the
Eocene. It appears that in both these cases the siliceous
faunas are closely associated with unconformities.

As at Site 72, the Quaternary is fairly thick (at least 15
meters). Planktonic foraminifera are common and are
dominated by Globorotalia tumida and Pulleniatina
spp. The change in coiling of Pulleniatina from random
to dextral occurs just above Section 73-2-4 (depth 7
meters). The Pliocene/Quaternary boundary is within
Core 73-3, somewhere between Section 2 (earliest
Globorotalia truncatulinoides) and Section 5 (highest
G. tosaensis), at a depth of 15 to 18 meters. The
highest zone of the Pliocene, N. 21 with Globorotalia
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tosaensis, extends down to Section 73-5-3 (36 meters).
Practically at the same depth, the earliest G. pseudo-
pima, indicating the base of N. 20, was found. The base
of the Pliocene (base of N. 19) is at 73-7-4 (55 meters).
The thickness of the Pliocene is thus almost the same
as at Site 72 (at least 37 meters, a maximum for the
Leg 8 sites).

Upper Miocene foraminiferal faunas are found from
73-7-5 to 73-9-5, 77 centimeters (55 to 74 meters).
They are practically homogeneous and all indicate the
highest Miocene zone, N. 18. However, some down-
mixing may have occurred in the lower part of this
interval, which is predominantly siliceous, in which
case the base of N. 18 would be slightly higher than
Section 73-9-5. The samples from here downwards are
already Middle Miocene (probably N. 12) in age. Most
probably there is an unconformity at 74 meters (or
slightly higher), which would account for the absence
of several zones (N. 13 to N. 16-17).

In the Middle Miocene, we have a good record of the
Globorotalia fohsi lineage, which can be paralleled with
that of Site 71. The stratigraphically important first
occurrences are located as follows:

Earliest Globorotalia fohsi robusta at 73-9-6 (76
meters).

Earliest G. f. lobata (approximate base of N. 12) at
73-10-1 (77 meters).

Earliest G. f. praefohsi (base of N. 11) at 73-104
(82 meters).

Earliest G. f. peripheroacuta (base of N.10) at
73-11-6 (94 meters).

Continuous coring was stopped after Core 73-11, and
two spot cores were taken, which represent the
Globorotalia kugleri Zone (N.4) and the G. opima
opima Zone (P.21), respectively. Continuous coring
was resumed at 243 meters with Core 73-14. From
here down to 73-17-2 (273 meters), Globorotalia
opima s.l. (medium-sized), Globigerina prasaepis and
rare G. ampliapertura are found, indicating most
probably the Globorotalia ampliapertura Zone (P. 20).
The highest Pseudohastigerina occurs at 73-17-3, and
the Pseudohastigerina/Cassigerinella chipolensis Zone
(P. 18-19) reaches down to the Eocene/Oligocene
boundary at the bottom of Core 73-18 (288 meters).

The Eocene faunas are again quite distinct from those
of the Oligocene. In Cores 73-19 and 20, they are
rather siliceous and contain only a few benthonic
species such as Nuttalides truempyi and Alabamina
dissonata. From the core catcher sample of Core 20
(approximately 299 meters) to total drilling depth
(302 meters), planktonic foraminifera are again more
common and include Catapsydrax dissimilis, Globiger-
ina senni and Truncorotaloides rohri. The age of these

samples is upper Middle Eocene, Orbulinoides beck-
manni Zone (P.13) or Truncorotaloides rohri Zone
(P. 14). The samples from Cores 18 to 21 are often
contaminated with younger sediments.

Calcareous Nannoplankton and Silicoflagellates

Calcareous nannoplankton occur abundantly in all
material retrieved from Site 73. In one portion of the
middle Miocene the majority of the species present are
reworked from lower Miocene deposits. Silicoflagel-
lates are present throughout the Neogene and upper
Eocene, but are absent from the Oligocene. Forty-eight
species of calcareous nannoplankton and two of
silicoflagellates were identified at Site 73. Fifteen
nannoplankton zones were recognized. Two intervals
include two zones together because they could not be
separated.

Hole 73

Core 1-1 to 3-3: Gephyrocapsa oceanica and

Pseudoemiliania lacunosa

Zones
Core 34 to 4-2: Discoaster brouweri Zone
Core 4-3 to 5-CC: Discoaster asymmetricus Zone
Core 6-1 to 74 Ceratolithus rugosus Zone
Core 7-5 to 8: Ceratolithus tricorniculatus
Zone
Core 9-1 to 9-3: Discoaster quinqueramus Zone

Core 94 to 9-CC:
Core 10-1 to 104:
Core 10-5 to 11-CC:

Discoaster kugleri Zone
Discoaster exilis Zone

Sphenolithus heteromorphus
and Helicopontosphaera
ampliaperta Zones

Core 12-1 to 12-CC:  Triquetrorhabdulus carinatus

Zone
Core 13-1 to 13-CC:  Sphenolithus distentus Zone
Core 14-1 to 17-3:
Core 174 to 18-CC:

Core 19-1 to 21-CC:

Sphenolithus predistentus Zone
Discoaster tani ornatus Zone

Middle Eocene, probably Dis-
coaster sublodoensis Zone

Radiolaria

At this site cores were taken continuously from the sea
floor to the Middle Miocene part of the section. All of
the Pliocene and most of the Middle and Upper
Miocene biostratigraphic zones described by Riedel and
Sanfilippo (1970) were identified. The Radiolaria are
numerous and well preserved; however, reworking of
Lower Miocene Radiolaria (from the Calocycletta
virginis and C. costata Zones) is common through the
lower part of this continuously cored section (73-6-5
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Figure 3. Foraminifera of Site 73. Frequency distribution, ranges of important species and biostratigraphy.
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Figure 4. Calcareous nannoplankton of Site 73. Distribution and biostratigraphy.



through 73-11-CC). The reworking is especially pro-
nounced in the lower part of Core 73-8 and top of
Core 73-9 where a layer of brown siliceous ooze
contains a fauna composed predominantly of Lower
Miocene Radiolaria. Abundant fragments of lower
Miocene Orosphaerid Radiolaria are also present; the
tests are not well preserved. The almost pure Lower
Miocene fauna of this highly siliceous layer is sand-
wiched in a calcareous Middle to Upper Miocene
sequence and suggests that this siliceous ooze may
represent either a slump deposit or a layer of very slow
accumulation from which the carbonate and less
resistant Middle-Upper Miocene Radiolaria have been
removed by solution.

In the lower part of Core 73-9 (Sections 5 and 6) some
Upper Miocene material (Stichocorys peregrina Zone)
is present. In light of the two intervening biostrati-
graphic zones and in spite of the intensive reworking
and apparent slumping present in these cores, rather

than relying on more complicated explanations, it is
suggested that this Upper Miocene material results
from downworking during drilling.

Spot samples were taken in the Lower Miocene (Core
73-12, lower part of the Calocycletta virginis Zone)
and Middle Oligocene (Core 73-13, Theocyrtis annosa
Zone). Radiolaria in these two cores were sparse and
not well preserved. Little or no reworked older
material was found.

The lower part of the Oligocene to the bottom of the
hole in Upper to Middle Eocene chert, was cored
continuously. Cores 73-14 and 73-15 are from the
uppermost part of the Lower Oligocene, an interval
entirely missing at Site 72. The lower part of the
Lower Oligocene is found in Cores 73-17 and 73-18.
Most samples from these two cores also contain
common to abundant diatoms. Radiolaria from the
uppermost Eocene are found in Cores 73-19 and 73-20
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TABLE 2
Calcareous Nannoplankton and Silicoflagellate Occurrences at Site 73

Occurrences
Species (Hole/Core Nos.)
Calcareous Nannoplankton

Ceratolithus cristatus Kamptner 73/1-8
C. rugosus Bukry and Bramlette 73/3-7
C. tricorniculatus Gartner 73/5-8
Chiasmolithus oamaruensis (Deflandre) Hay, Mohler and

Wade 73/19-21
Coccolithus bisectus (Hay, Mohler and Wade) as figured by

Bramlette and Wilcoxon 73/13,15-21
Coronocyclus nitescens (Kamptner) Bramlette and Wilcoxon 73/10,12
Cycelococcolithus formosus Kamptner 73/18-21
C. leptoporus (Murray and Blackman) Kamptner 73/1-12
C. neogammation Bramlette and Wilcoxon 73/10-19
Discoaster adamanteus Bramlette and Wilcoxon 73/9,11,13
D. asymmetricus Gartner 73/4,5
D. barbadiensis Tan Sin Hok 73/19-21
D. brouweri Tan Sin Hok 73/3-9
D. calcaris Gartner 73/8-11
D. challengeri Bramlette and Riedel 73/6-8
D. deflandrei Bramlette and Riedel 73/6-8,10-14,17, 18
D. dilatus Hay 73/9
D. exilis Martini and Bramlette 73/6-11
D. extensus Hay 73/5-8
D. incomptus Hay 73/19-21
D. kugleri Martini and Bramlette 73/8,9
D. lodoensis Bramlette and Riedel 73/19,21
D. pentaradiatus Tan Sin Hok 73/4,5
D. quinqueramus Gartner 73/7-9
D. saipanensis Bramlette and Riedel 73/19-21
D. sublodoensis Bramlette and Sullivan 73/19-21
D. surculus Martini and Bramlette 73/5-9,107
D. tani nodifer Bramlette and Riedel 73/14,19-21
D. tani ornatus Bramlette and Wilcoxon 73/14, 15
D. tani tani Bramlette and Riedel 73/14,17-19
D. variabilis Martini and Bramlette 73/6-10
Gephyrocapsa oceanica Kamptner 73/1-4
Helicopontosphaera compacta (Bramlette and Wilcoxon) 73/15-17,21
H. intermedia (Martini) Hay and Mohler 73/10
H. kamptneri Hay and Mohler 73/1,3-5
H. recta (Haq) Martini 73/15
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TABLE 2 — Continued

Occurrences
Species (Hole/Core Nos.)

Reticulofenestra pseudoumbilica 73/6,7,9
R. umbilica (Levin) Martini and Ritzkowski 73/17-21
Sphenolithus belemnos Bramlette and Wilcoxon 73/12
S. distentus Bramlette and Wilcoxon 73/13-15
S. heteromorphus Deflandre 73/10,11
S. moriformis (Bronnimann and Stradner) Bramlette and

Wilcoxon 73/10-21
S. predistentus Bramlette and Wilcoxon 73/15-17
S. pseudoradians Bramlette and Wilcoxon 73/13, 14
S. radians Deflandre 73/19,20
Thoracosphaera cf. T. deflandrei Kamptner 73/21
Triquetrorhabdulus carinatus Martini 73/12
T. rugosus Bramlette and Wilcoxon 73/5,7-9

Silicoflagellates
Corbisema tricantha (Ehrenberg) Haeckel 73/18
Dictyocha fibula Ehrenberg 73/2-4,18
(to 73-20-5). Sediments from Section 73-20-5 (lower REFERENCE

part) and 73-21 contain few Radiolaria; no age is given
for this interval. Except in the lowermost Oligocene
and Upper Eocene, Radiolaria are poorly preserved in
the bottom part of the section.

552

Berggren, W. A., 1969. Cenozoic chronostratigraphy,
planktonic foraminiferal zonation and the radio-
metric time scale, Nature. 224, 1072.






S
NATURAL GAMMA * | z |2 ®
AGE W B | LITHOL. LITHOLOGIC DESCRIPTION CaCO;
1.0 (Counts/7.6 em/1.25min) 1.5 o i
¥ 107 I IU = [1] 50 100
= I [ ALETETTTIAT
= Siliceous foram nanno ocoze, white,
ﬁs:'—_ 5 interbedded with calcareous rad -
= - 4 ooze, brown.
2 | — -
T 3 Siliceous foram nanno ooze. Alter-
nating beds of bluish white, Tight 3
= 1 bluish gray, light greenish gray = =
4 and pale purple. Some beds slight- =
1y mottled. Beds vary from 5 to 30 5
v - i cm in thickness. o
& — 9 i
= 5 | nannos 50-65% E
= : rads 10-25%
g — = | Smear summary 1} £oams TO-EO% S
2 : =
¢ L leamom i Bl g
— 50 | Rad nanno and nanno rad ocoze. i 75
Alternating beds. Light bluish i
5 7 gray, light olive gray, Tight green- &
& L ish gray, yellowish gray and very
2 - pale brown. Some beds mottled.
2 8 Beds vary from 5 to 50cm in thick- L
= = foiosood| ness.
§ -t | rads 30-50%
| = q o \ 2y
T T T nannos 45-60%
— JULTLtL || fmear summary 4 giatoms 0-10% N
=] 10 o RS S| B forams 0-10% __
(] & & & o
= | + -« + +||Rad ooze, Brown. J?
E '
11 B N e, rads 80-95%
§ [ LULtLt ) (Smear summary | iannoe 0-20% 2
(=] - - * o
= 0o <.t
=1+ "+ -7+ Rad nanno ooze. Light gray to pale
.« . .7 brown to white. Slightly to moder-
oLt . ] ately mottled with very pale brown
4 < = + 4 and white.
{51 ] s & a2 =
2 ] 5
o o ] nannos 65-95% =
S 3 ] Smear summary | oo s 35 E
= 1 a & & [~
5 L . . . . . 4 o E
—| oL @ . =
-; AR =
2 S =
- 152_ =3 2
- g
& . =
o =
=T
Lt a =
Gradational 1ithology change
— L — - -
= . "
[¥¥)
L, .
o A «
o - - a
= . .
o -1 s
o
w . -
g-_ X - . - R - . -
S | PR - 2 1 1 1

554



Physical Properties, Site 73, 0-200 Meters
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Physical Properties, Site 73, 200-400 Meters
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SITE 73 Core 2 Cored interval: 3-12m
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8= Foraminifera Moderate Abundant
b= Calcareous Moderate Common
= nannoplankton
] Radiolaria Moderate - Common
— N good
= % Comments: Reworked older nannofossils in
= R Section 6,
[HENANNNE
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Site 73, Core 2, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
G.RAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
m POROSITY (%) (g/em?) (g/cm?) (km/sec) (X 106 MKS units) 1.25 min)
20 40 60 80 10 15 20 2520 25 3015 1.6 1.7 27 1.0 1.5
0 T T T T T T T T T T T =
K
1= =
4
¥ i e
1
3— } —
- "
L ]
4— -
p [
5— (.
6 — —
- | n
7 |
8 — -
9
| s == | 1 L 1 1 1 1 L
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SITE 73 Core 3 Cored interval: 12-21 m
218 (8|8 %
AGE| = % g E £ | LiTHOL. LITHOLOGIC DESCRIPTION CaCO;
=) < | &
A = |4 0 50 100
= TTTTITTTI
R E Top
S : ®
1= Siliceous Foram Nanno Ooze .
5= Alternating beds of bluish white (5B9/1), various °
= shades of gray and purple.
= 3 = Most beds are between 10 and 30 cm thick.
= 8 ¥l
& g = .
Ly B 2
3 R o 5| 3
. ("1} i
= g e - @
| B -E =
& _§ 5 3: o
Z| § &
8| = I
ol w|
| 51 43
B ~— — [ ]
L) & 4= .
© =
L U E| =
7 / ok
—_ L ]

%%% =4l Smear summa

/ 4 / - Nannos 35-65%, mostly 55-65% .

/ /5/ s Rads 10-45%, mostly 10-20%

/ / 3 Forams 10-20%

/ / 6 Diatoms 5-10%

% % . Sponge spicules < 1% °

— Fish debris < 1%

% % : [ ]
w % = Microfossil group Preservation Abundance -
§ ; % 7= Foraminifera Moderate Abundant
= §/ = Calcareous Moderate Common
A §/ 5 nannoplankton

e % Radiolaria Moderate Common
< = ®
& - Y
~ S A = 6l *
| S =]
= S : R
5|
=
>
,
o Ll
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Site 73, Core 3, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10® counts/7.6 cm/

m POROSITY (%) (g/em?) (g/em?) (km/sec) (X 106 MKS units) 1.25 min)
20 40 60 80 10 15 20 2520 2.5 3015 1.6 1.7 27 10 1.5

L L L T T T T J

4 —
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SITE 73 Core 4 Cored interval: 21-30m
18| |8] %
AcE| 2 | 2| 2| E || vumHoL. LITHOLOGIC DESCRIPTION €aCo0;
12| 2|a 3
| =z = |2 0 50 100
- TTTTTTT]
] _ °
T
I ; e
. El
§ ~ Siliceous Foram Nanno Ooze
=] °
5 - Altemating beds of light bluish gray (587/1),
8, o] bluish white (5B9/1), pale purple (5P6/2), and "
A ] light greenish gray (5GY8/1).
g |2 ;
8 =] Most beds are between 5 and 30 cm thick, a few ®
3 B are thicker.
S =
RE
I
% sl .
& —
7=
5 3
5
g O
;,: — Smear summary
A 5= Nannos 30-65%, mostly 55-65%
§ 4 Rads 10-50% , mostly 10-20% °
g _ Forams 10-20% L
§ 3 Diatoms 5-10%
2 S A= Sponge spicules < 1%
=] - 2= I Fish debris < 1%
g = | &
= = . Microfossil group  Preservation  Abundance =
=] Foraminifera Moderate Abundant
= Calcareous Moderate Common
g —5| nannoplankton @
8 = Radiolaria Moderate - Common
5 7= N good
S a0 Comments: Some diatoms. °
BE
a —
& — L ]
& =
+3 -
8 8= ®
3 _
3 6|
2 =
LILLILTLL
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Site 73, Core 4, Physical Properties
GRAIN MATRIX

SONIC VELOCITY SONIC IMPEDANCE
(X 106 MKS units)

BULK DENSITY
POROSITY (%)

1.5 20 2520

NATURAL GAMMA *
( X 10* counts/7.6 cm/

1.5

20 40
0

4 —

77—
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SITE 73

Core

Cored interval: 31-40m

AGE

FORAMS

METERS | o

NANNOS
RADS
SECT. NO.

LITHOL.

LITHOLOGIC DESCRIPTION

CaCO;

50

PLIOCENE

MMM

Discoaster asymmerticus

21

19 - N. 20

SEEAAMANNANNN

N.

|

- Top

Section 2 from 88-150 cm and Sections 3 and 4

are very watery.

Siliceous Foram Nanno Qoze

Pterocanium prismatium

Unopened

HENEEE R NN NN R RN RN NN NN RN NN AN RN AN AR

Alternating beds of bluish white (5B9/1), Tight
bluish gray (5B7/1), pale purple (5P6/2), and

light greenish gray (5GY8/1).

Most beds are between 5 and 30 cm thick.

Smear summary

Nannos 50-65%
Rads 10-30%
Forams 10-20%
Diatoms 5-10%
Sponge spicules < 1%
Fish debris < 1%

Microfossil group

Preservation

Abundance

0
RN

Tl

s
o
= §
o+
B

Foraminifera
Calcareous
nannoplankton
Radiolaria

Abundant
Common

Common

Comments: Some diatoms, reworked older nanno-

fossils.
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Site 73, Core 5, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
m POROSITY (%) (gfem?®) (g/em?) (km/sec) (X 108 MKS units) 1.25 min)
20 40 60 80 10 1.5 20 2520 2.5 3015 16 1.7 27 1.0 1.5
L L L L T T I T T T I
— -
1— —
-
2 = / - (.
! /
- F 3 -
[ ]
3— —
-
- L ]
4— =
5— I -
. |
6 — -
1!
7— ‘ =
8 Jim
L .
I / ) I
9
T I T L) | 1 | 1 | | 1
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SITE 73

Core 6

Cored interval: 40-49

AGE

MS

FORA

RADS

METERS
SECT. NO.

LITHOL.

LITHOLOGIC DESCRIPTION

(
RN

CaCO;

PLIOCENE

19 - N. 20

N.

OO s

Ceratolithus rugosus

Spongaster pentas

[HENN RN RN

NN AN

NN RN

NEENENEEE ANEN

o

NN AN

NN NN

Siliceous Foram Nanno Ooze

Alternating beds of bluish white (5B9/1), light
bluish gray (587/1), pale purple, and light
greenish gray (5GY8/1).

Beds are between 20 and 50 cm thick.

Smear summary

Nannos 45-65%
Rads 10-30%
Forams 10-15%
Diatoms 10-15%
Sponge spicules < 1%
Fish debris < 1%

Rad Nanno Ooze alternating with Nanno Rad QOoze

Alternating beds of 1ight bluish gray (5B7/1),
?reeniih gray (5GY6/1), and light greenish gray
5G8/1).

Beds are between 5 and 150 cm thick.

Smear summary

Nannos 30-50%
Rads 30-50%
Forams 5-15%
Diatoms 5-15%
Sponge spicules< 1%
Fish debris < 1%

Abundance

Foraminifera Moderate Abundant
Calcareous Moderate - Common
nannoplankton good

Radiolaria Moderate Common

Comments: Reworked older nannofossils and
radiolarians. Common diatoms.

Microfossil group Preservation

L1l
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Site 73, Core 6, Physical Properties
GRAIN MATRIX

DENSITY

m

G.RAPE.
POROSITY (%)

20 40 60 80

1.0

BULK DENSITY
(g/em)
15 20 2520

(g/cm*)
25

NATURAL GAMMA *

SONIC VELOCITY  SONIC IMPEDANCE (X 10" counts/7.6 cm/

3015

(km/sec)

(X 106 MKS units)

1.6 1.7 2.7

1.0

1.25 min)

1.5

—

Z
)
j
|

T

S

T

T

T
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SITE 73 Core 7 Cored interval: 49-58 m
AARBE ;
AGE 2 g 2B £ | LITHOL. LITHOLOGIC DESCRIPTION CaCo,
SlZ| %22 0 50 100
2 IRERRRARL
= Sections 1, 3 and 4 are disturbed and mixed.
- Section 2 is very watery. 4
1)
1=
= Rad Nanno Ooze alternating with Nanno Rad Qoze
=] _
% B g 2] Alternating beds of yellowish gray (5Y7/2), light
S| = & 8| J greenish gray (56Y8/1), 1light bluish gray (587/1),
= S 8 Q2 greenish gray (5G6/1), 1ight olive gray (5Y6/1),
& o & 8| - and very pale brown (10YR7/4).
2] =
= f;: § = Beds are between 5 and 30 cm thick (Sections 5
sl gl 4 e and 6).
Y fT e
a1 S —
T =T . M
8 9| 3
2 = ¢
/ 4=
X
% E Smear summary
77 / 5 Nannos 20-65%
% / - <] Rads 20-65% .
/ / - 4 Diatoms 5-15%
% / = Forams 10% in Sec]tions 1-4, < 5% in Sec. 5 & 6.
77 / — Sponge spicules <
%%/ = Fish debris < 1%
7 Z=
/%% — / Microfossil group Preservation Abundance
%%/ = Foraminifera Moderate Common
/ % = Calcareous Good Common
/é 74 = 5 | nannoplankton
- Radiolaria Moderate Common
b= Comments: Common reworked older radioclarians
= and nannofossils.
= - 5 3
= 3| 3 2
o [=o] o ad = y
|l 7| g &8+ . 1—
x| = m| - et
e 8 & T N
& “g g“ ] e
2| w| T Ry
g 2| 4 s
8| 8| 4
53
8| 3
a1

NINENENE
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Site 73, Core 7, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY  SONIC IMPEDANCE (X 10° counts/7.6 cm/

m POROSITY (%) (g/em®) (gfem?) (km/sec) (X 108 MKS units) 1.25 min)
20 40 60 80 1.0 15 20 2520 25 3015 16 1.7 27 1.0 1.5

0..,{; T T T T T ]1 F
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SITE 73

Core 8

Cored interval: 58-67 m

AGE

FORAMS

NANNOS

RADS

METERS

SECT. NO.

LITHOL.

LITHOLOGIC DESCRIPTION

( 50 100

%
CaCo0;

UPPER MIOCENE

18

Ceratolithus tricorniculatus

Strichocorys peregrina

DANNNNN

L Einmig

Ommatartus

N

NN Illlillll

LU Rttt

ANINNNEN N

(]

AN ENENERENE

NN NENENE

LLLIRer il

Sections 1, 2, and 3 are moderately disturbed.

Rad Nanno Qoze alternating with Nanno Rad Qoze

Alternating beds of bluish white (589/1), light
bluish gray (5B7/1), very pale brown (10YR7/4),
very pale purple, light olive gray (5Y5/2),

and brown (10YR5/3).

Moderately mottled in Tower 2 m.
Most beds are between 10 and 50 cm thick.

. Smear summary

Rads 35-85%
Nannos 5-60%
Diatoms 5-10%
Forams < 5%
Sponge spicules < 1%
Fish debris < 1%

Microfossil group Preservation Abundance

Foraminifera Sec. 1-2 mod-  Abundant
erate
Sec. 3-6 poor- Rare
moderate

Calcareous Good Common

nannoplankton

Radiolaria Moderate - Common -
poor abundant

Comments: Common reworked radiolarian and nanno-

fossils. Abundant orosphaerid
radiolarian spine in Sec. 6. Some
mixed younger radiolarians in
catcher.

g
—lo—

Rad Ooze

¢ B

AAAA AN

........

44444444

Cannartus petterssoni

Brown (10YR5/3), very dark grayish brown
(10YR3/2), and dark grayish brown (10YR4/2).

Moderately mottled with very pale brown (10YR7/4)

Smear summary

Rads 80-95%
Nannos 0-15%
Diatoms < 1%
Sponge spicules < 1%
Fish debris < 1%

Lt |
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Site 73, Core 8, Physical Properties
’ d ¥ GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10 counts/7.6 cm/
m POROSITY (%) (g/em?) (g/em?) (km/sec) (X 106 MKS units) 1.25 min)

40 60 80 10 15 20 2520 2.5 3015 16 1.7 27 1.0 1.5
1 T T T T T T

]
n |
4_- 3 |
|
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SITE 73

Core

Cored interval: 67-76 m

AGE

FORAMS

RADS

‘METERS | «©

SECT. NO.

LITHOL.

LITHOLOGIC DESCRIPTION

CaCO;

50

100

UPPER MIOCENE

18

UPPER MIOCENE

N. 12 (Gr. fohsi Zobatam

DANMNMAMN

Cannartus petterssoni

14

DL wasnos

Discoaster quiqueramis

Discoaster kugleri

LLLILILL]

—

111

........

LLLattiergrgnl

........

........

AAAAAAAA

........

........

AAAAAAAA

.......

LOCttrt ety rrtomereetretyl

........

;;;;;;;;

........

........

NN NN ENE

A A A A A

Entire barrel is moderately disturbed.

Rad Ooze

Brown (10YR5/3) to dark brown (10YR3/3).
Moderately mottled with very pale brown (10YR7/4)

IRRA

Smear summary

Rads 75-95%
Nannos 0-20%
Diatoms < 5%
Sponge spicules < 1%
Fish debris < 1%
Forams trace

Preservation Abundance

Sec, 1-5 mod- Few
erate

Sec. 5-cc Common
moderate

Calcareous Good Common
nannoplankton

Radiolaria Moderate Common

Microfossil group
Foraminifera

Comments: Common reworked older radiolarians
and nannofossils (Section 5).

EENNEREEE AN

Rad Nanno QOoze

Alternating beds of light gray (10YR7/2), pale
brown (10YR6/3) and white,s1ightly mottled with
very pale brown (10YR7/4).

Smear summary

Nannos  35-95%, mostly 50-90%
Rads 5-60%, mostly 10-45%
Diatoms 5%

Forams < 1%

Sponge spicules< 1%

Fish debris < 1%
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Site 73, Core 9, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
G.RAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° coun_ts}7.6 cm/
m POROSITY (%) (g/em?) (g/em?) (km/sec) (X 108 MKS units) 1.25 min)
20 40 60 80 1.0 15 20 2520 2.5 3015 16 1.7 27 1.0 1.5
L L L Tk T T T s i I
1— -
2— =
3— —
E -
4— -
5§— [ —
6 — L=
.ﬁ -
8— ==
b ]
[ L ] 1 1 | 1 1
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SITE 73 Core 21 Cored interval: 300-302 m

w | w w o o
=|C| vn| x|z
AGE| g 2| E & | LITHOL. LITHOLOGIC DESCRIPTION CaCO;
2lZ| % =8 0 50 100
) IRERBRARA
| —
2 Siliceous Limestone and Chert
= Limestone - yellowish brown (10YR5/4),intensely
= mottled with very pale brown (10YR7/4).
o
] Smear .summary
- Nannos and interstitial carbonate 70%
=] Rads, diatoms, and interstitial silica 30%
— Nannos, rads, and diatoms are partially to
_ completely dissolved.
4—
= Chert (12 cm thick)
T * -1 3 More indurated than the 1imestone.
- Very dark gray (10YR3/1).
5 —
= 1 At the top and bottom of the chert are thin
= (several mm thick) Tayers of limestone more
— indurated than the rest.
= Down-
(1| mixed Small opaque grains of iron oxide? fairly even
o - material| disseminated throughout.
w0 ==
b = Contains vugs filled with carbonate.
3 | 3,
R4 o ~ Microfossil group Preservation Abundance
ul o= ?u E G Foraminifera Moderate Common
=l "l x| 2| O Ee——=] Calcareous Good Common
gl = | E| == nannopl ankton
al ] o] 8| 3 = Radiolaria Absent L
) § ﬁ 7] E==—=c—c= Comments: Comnmon mixed younger microfossils
=] el 3. BEBEee/—= in Section 1-2.
— | | | 8= e e e
= - — L T
S 3 ==
-U =1 — I l_l
= 5 PE====
- 1‘{ A A
Total drilling: 302 m in limestone.
[INENNE
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Site 73, Core 10, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
m POROSITY (%) (g/em®) (g/em?) (km/sec) (X 108 MKS units) 1.25 min)
20 40 60 80 10 1.5 20 2520 25 3015 16 1.7 27 09 14
] T T T T T T T T T
i I~
2 _— Jp -
-
- - -
3 — -
- 4 s
:
4— =
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SITE 73 Core 11 Cored interval: 85-94 m
28| | 2|2 %
AGE| 3 % 2 E £ | LITHOL. LITHOLOGIC DESCRIPTION CaCO0;
22| % == 0 50 100
T s s TTTT[TTTT
= | Lo Entire barrel is disturbed and mixed.
) P
‘-‘ B N - y e . = .
- |
= L Rad Nanno Ooze
=l it Light gray (10YR7/2) to Tight brownish gray
. & A (10YR6/2).
Tl AW w Less disturbed and mixed Tayers are moderately
§ = 08 mottled with white and pale brown. 5
& 2.
§ R
r:; ) " . ) -
E‘ = > Smear summary
g 3. Nannos 80-95%
Q sl () (R Rads 5-20%
= 4 [- - - Forams < 1%
&1 4 |- Diatoms < 1%
8 — |*.-.*.-.| Sponge spicules< 1%
8 | J3|-.c.c.c| Fishdebris < 1% ¢
S e
S e ]
= 8 .
33 )
R B T P
@l | g2 o
o = 5] b Ty
E — : 41 « = .
wl o & E et
a0 = 3] 8 3 y
= 43 & pnad
= S 8 - i 4
= Ny - PO
of |-,
:§ = |.°.°.°.‘ Microfossil group Preservation  Abundance
‘“é = ’ “.’| Foraminifera Moderate - Abundant
3 = ([ | A g good
& . Calcareous Good Common
i foa s nannoplankton
™ I Radiolaria Moderate Common °
= |- x : ‘ Comments: Common reworked older radiolarians.
7 o 210
»
)
?
N.9
| AEEEENNE
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Site 73, Core 11, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
G.RAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
- POROSITY (%) {g/em®) (g/em?) (km/sec) (X 108 MKS units) 1.25 min)
20 40 60 80 10 15 20 2520 2.5 3015 16 1.7 27 09 1.4
O—T—T1T7T17 T 1 T T T T T T T
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SITE 73 Core 12 Cored interval: 140-149 m
v | w w|o %
Z|Q| w| & |Z
AGE| 3 g alE £ | LITHOL. LITHOLOGIC DESCRIPTION CaCO;
<) e | &
|z == 0 50 100
2%? = % HERERRR
/ﬁ%% 1. !
Z 3
2 -
12 Nanno Ooze s
- White (10YR8/2) moderately mottled with white
- (10YR8/1) and very pale brown (10YR7/4).
3: ; Entire barrel is part of one bed.
E 3. L ]
4 -
g -
+3 — a
3 ’
» Bl X O
= 8 &5 L~
8 g — . [ ]
S = ‘-% g| & -
= = 8 ¥ =
] g ,53 ol Smear summary
3 8| 8= X Nannos 90-95%
& I|°T Rads 3-8%
3 S| o Forams < 5%
-g — Sponge spicules< 1%
& - Fish debris < 1%
5 N t
?E Los Microfossil group Preservation Abundance
= Foraminifera Good Common
— . Calcareous Good Abundant
il nannoplankton
= % Radiolaria Poor-moderate  Common
§ -
E 6| ¢
% 4 [
7

L1l
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Site 73, Core 12, Physical Properties
GRAIN MATRIX
DENSITY

G.R.APE.
POROSITY (%)
20 40 60

T

BULK DENSITY
(g/em?)
15 20 2520

(g/cm?)
25

SONIC VELOCITY  SONIC IMPEDANCE
(X 10 MKS units)

3015

(km/sec)

1.6 1.7

2.7

09

1.25 min)

NATURAL GAMMA *
( X 10* counts/7.6 cm/

14

3

1

]
{

|
!

T

!
. | _
- ] L
7— [ -
§ |
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SITE 73 Core 13 Cored interval: 206-215m
218(4]2(2 %
AGE, 3 % 2 E g | LITHOL. LITHOLOGIC DESCRIPTION CaCO;
S 2| e
= | Z == 0 50 100
%% = Ll L
% = S
7 |3 [
2= I
2 :.: 4
 |-.+.<.+ .| Nanno Ooze
— .77 White.
37 5 -'-_ Entire barrel is part of one bed.
E 3 :‘_ e [ ]
4 b
i - W
o 3 L B
2 o —
8o § g 3. |
= 3 —
sl o 8 B[ [.7.".
x a- m — - - - -
wl 3 W ] s &
& 1 I I Y R
e S 6™
of 9 3 |-
§ S o oot 0. | Smear summary
(st ] s & &
0 - « « « | Nannos 90-95%
s o g Rads < b% &
O |,=.*.-.* Forams < 5%
Us . Fish debris < 1%
1 [.".°.".| Sponge spiculestrace
= |.*.*.*.| Diatoms trace
= .07 Microfossil group Preservation
4 |.-.°.".| Foraminifera Good
8 | - - Calcareous Good
— 6|+ .".°| nannoplankton ¢
= Aoa s Radiolaria Poor

N

Comments: Rare reworked older radiclarians in

Section 3.

HEERENEN
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Site 73, Core 13, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 107 counts/7.6 cm/
m POROSITY (%) (gfem?) (g/cm?) (km/sec) (X 10° MKS units) 1.25 min)
20 40 60 1.5 20 2520 25 3015 16 2.0 3.0 09 1.4
0 I{ =TT T T T T T
t -
&
2— -
i
{ |

4
{
: {
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SITE 73 Core 14 Cored interval: 293-252 m
v | w w|o %
Q| wv| & |Z
AGE E S|2|E £ | LITHOL. LITHOLOGIC DESCRIPTION CaCO;
<) 5 o E ]
|z &2 50 100
%%? - T LTTTTTTT]
// i |
ElEs |
Z 9 [0
e
1] P S 4
= Nanno Ooze
= [ e White.
3 i ow .
= T Entire barrel is part of one bed.
s 1 SO '
4o oo
L —_ L
z - & & - s
i) —] .
HEE T
= £ g G L
z a 4}: % R A
w o S5~ L .
Ak BN
=3 & 0 14 * b s
8, ﬁ = -
_g R i ] A
sl 3 b
~3 p— " "y s
3 ES 6_ -‘.- ‘.
W O
'x: =} - - -
& i N
o N Smear summary {
7] -h Nannos 90-95%
=S N g Rads 3-8%
= [ R Forams < 5%
e N R Fish debris < 1%
. N Diatoms < 1%
=1 [ala’s” Sponge spicules < 1%
SE ... Microfossil group Preservation  Abundance
w 6 .-.*.*.| Foraminifera Moderate-good  Common S
= ~ e . Calcareous Good Abundant
S = kv nannoplankton
2 = et Radiolaria Poor-moderate  Few-common
a -
o
i
=
o
. |

L1
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Site 73, Core 14, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10 counts/7.6 cm/
m POROSITY (%) (g/em?) (g/em?) (km/sec) (X 108 MKS units) 1.25 min)

20 40 60 10 15 20 2520 25 3015 16 1.7 27 09 1.4
T

o—r-%.,, — - : : o

1t |
. { L]
o { ':'t '_
| { | |
N [ L
B |
I |
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SITE 73 Core 15 Cored interval: 252-261 m
2[8], Ik %
AGE| 2 % - E |g| LmHoL. LITHOLOGIC DESCRIPTION CaC0,
2|z|%[=|g 0 50 100
qd P - TTTT]TTTI
— T T Section 1 from 0-25 cm is contaminated with
= cavings from above.
= Kl .r
I
12 & & s
= |-, Nanno Ooze
- |.-.". White.
3: ) ) Entire barrel is part of one bed.
i 3 - L]
45 leas rae ik
q = R
4 g | .
Wl | ¥ 8 3 :
o 2 35 [
(=) sl R H ! i
8l of & ®| Q4 o ®
— o y w0 - W 3 R
| 3 .
o e 8 ® 9 et
o = = W T
] S| § 3 2
= o <
= RIS G
§ ] A S
= I o ik
Y m ) R
:53 ~Smear summary 4
7e |".°.°.%.  Nannos 90-95%
i (N Rads 3-8%
e [ o P Forams < 5%
- Diatoms < 1%
o N Sponge spicules< 1%
= Fish debris < 1%
= o w Microfossil group Preservation Abundance
Hel TR :
s I SO Foraminifera Moderate Few 1
— R Calcareous Good Abundant
i N nannoplankton
= O AL Radiolaria Poor-moderate  Few-common
i Comments: Rare mixed younger radiolarians in
Section 1.
LLELILTL
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Site 73, Core 15, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
G.RAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
m  POROSITY (%) (g/em®) (g/em®) (km/sec) (X 105 MKS units) 1.25 min)
20 40 60 1.0 1.5 20 25 20 2.5 3015 16 1.7 27 09 14
0 T T1 T T T T T T ]
1— & 4 =
3
-
2— —
-
P .|r
-
L
3— L —
. N g
4 — L
- -
5— -
6 — r -
4
\ S
7— -
F ]
—1 -
3
3_ —
T
\
9
L1 1 1 1 1 1 1 1 1 1 | Il

587



SITE 73 Core 16 Cored interval: 261-270 m
218|5|8|2 5
AGE g 5 é % b LITHOL. LITHOLOGIC DESCRIPTION CaCO;
L @ 0 50 100
... TTTT T
= I R T
= TR @
1_ g - = & -
oo [
=1 g5 ‘
=] "R = & Rad Nanno Qoze
3 [0+ unite.
o TR Entire barrel is part of one bed.
3w
4: . N i & ; -
s9 ool
3 4 |+ LI *
o
—15 o . ¥ - by
=1 »a Smear summary >
s I (i Nannos 80-95%
4 |- Rads 3-15%
= Forams < 5%
- iRk Diatoms < 1%
. Sponge spicules < 1%
s I "B Fish debris < 1%
8= kTN
= U Microfossil group  Preservation Abundance *
= Th Foraminifera Moderate Few
w I NN Calcareous Good Common-
~ - . nannoplankton abundant
- i Radiolaria Poor-moderate Common
NN RENN
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Site 73, Core 16, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GR.APE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10 counts/7.6 cm/
m  POROSITY (%) (g/em®) (g/em’®) (km/sec) (X 10° MKS units) 1.25 min)
20 40 60 10 15 20 2520 2.5 3015 1.6 2.0 30 09 14
0 — T T T 1 B T T T ! !
r ]
1 '-] ’ ==
2— -
JL
3= =
. A
4 — —
41 =
5— -
6— -
=1 J ~
7= + 1' | -
8 -
=1 a JL =
9
I T | 1 1 1 | 1 L
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SITE-73 Core 17 Cored interval: 270-279 m

S8l 222 %
acE| 2| 2| B|E|Z
Py = LITHOL. LITHOLOGIC DESCRIPTION CaCO;
E1%| = = 5
= | Z ) 0 50 100
=] TTTTTTTT
- | Section 1 from 0-35 cm is contaminated with
— cavings from above.
=1 & l
S 1
a = | 1
2 =] 5
B =
L 8 2] .
% g — | Siliceous Nanno Ooze
1 2]
) —
/ % White.
FEE |
/ B =] Entire barrel is probably part of one bed
/ ad — although there is some alteration of softer and
/ “jg‘ 34 harder layers (probably due to intermittent
/ & — circulation during drilling).
s =
/A &1 - :
3}
4E 5 L
7 RE
-
& I
/ *§ .
w / B8
| 5
2 % B
g / E 14 ®
3 / =
o E% 2
o ST
= . —
3 o —
1 6_
0 = s 5
5 =
L “.". Smear summary 1
3 7= |/  Nannos 80-95%
- — Diatoms 3-15%
§ == Rads 2-10%
o Forams < 1%
g = Sponge spicules< 1%
S = Fish debris < 1%
& 8
8 = . Microfossil group Preservation Abundance
g = |, Foraminifera Moderate-good Common i
2 -] Calcareous Good Common-
K - .. nannoplankton abundant
- ".". Radiolaria Poor-moderate Common
] Comments: Rare mixed younger radiolarians
in Section 1.
LLLLltrtl
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Site 73, Core 17, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
POROSITY (%) (g/em*) (g/em?) (km/sec) (X 10°% MKS units) 1.25 min)
20 40 10 15 20 2520 25 3015 1.6 1.7 27 09 1.4
LR I T T T T T T
1= 1r ] —
2— % L
3— L
4— § 1 4 -
5 1 b
. & - =
6— L
- L
A I\
o S
8— %; |
, 3
T e I | A 1 | 1 | 1 1 [ 1 1
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SITE 73 Core 18 Cored interval: 279-288 m
g g %) m%' %
AGE g % 3 E B LITHOL. LITHOLOGIC DESCRIPTION CaCO;
= |z = @ 50 100
T o, TTTT]TTT]
- [Pttt Section 1, 2, and 3 are very watery and mixed.
-] Section s 4, 5, and 6 are disturbed.
= I oy
e B R
=
p Unopened
e B P Diatom Nanno Ooze
— - -
3: ~_-_~:. Whi te.
- o Entire barrel is probably part of one bed.
[ 1 RO
ae [T
o9 = e e TR
| T T
Ll § ] PR
= o 3 9| 5 .
[FE} — +3 .
8 ! 3 +3 - s . -
3| o Bla| Jefo
= I I Y
0 — i g | L
|~ § 8 F [
1 ol wl T e
- Y ﬁ 6 & & K
+© = By R
g | g |
2 = » o .. Smear summary
5 —s|.7..°.7| Nannos 80-90%
- R J Diatoms 5-15% P
7« [".7.7.".] Rads < 1%
= Forams < 1%
= I . Sponge spicules< 1%
s N o Fish debris < 1%
_ - Microfossil group Preservation Abundance
8= |.°.°."."| Foraminifera Moderate-good  Common
Helr.c.7.| Calcareous Good Common
= T nannoplankton
4 ['.°.".".] Radiolaria Poor-moderate  Common

7/

N

Comments: Common mixed younger assemblages
noted in all groups (Section 1-4).

Abundant diatoms.

Some reworked

older radiolarians in catcher.

AN ERNEE
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Site 73, Core 18, Physical Prcperties(.;

RAIN MATRIX NATURAL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 10° counts/7.6 cm/
m POROSITY (%) (g/em?) (g/cm?) (km/sec) (X 108 MKS units) 1.25 min)
20 40 60 10 15 20 2520 2.5 3015 16 1.7 27 09 14
D B o e I | T T T T T T !
1— b
2— -
3 — -
§ g l
5 - é foss
6 —| L
7— é -
| E——
8— =
- & b
9

593



SITE 73

Core 19

Cored interval: 288-297 m

AGE

METERS
SECT. NO.

LITHOL.

LITHOLOGIC DESCRIPTION

CﬂCOs

1
Tl

UPPER EOCENE

N FORAMS
W NANNOS

Upper to Upper Middle Eocene

Middle Eocene - Discoaster sublodensis ?

m RADS

Thyrsocyrtis bromia

[N IR RN

RN IR ARRE

HENERNNEN NN

L]

'S

[NENE ENENENEEN

Lrretrreerretl

IIIIHIHOIB[JIL

.
-

.

A
EAAA
o moaa]
]
bt

Section 1 from 0-90 cm is disturbed and mixed.
Sections 1, 2, 3, 4, and 5 have displaced
material "injected: into in - place material
giving a false impression of alternating beds.

=

el

ad Nanno alternating with Nanno Rad Ooze and
ad Ooze (stiff at top to semi-indurated at

ottom

o

Various shades of brown ranging from pale brown
(10YR6/3) to dark brown (10YR3/3).

The darker brown the color, the Tower the
carbonate content.

Entire barrel is moderately mottled with very
pale brown (10YR7/4).

Beds are between 20 and 160 cm thick.

Smear summary

Nannos  1-75%, mostly 40-75%
Rads 25-98%, mostly 25-60%
Forams < 1%
Diatoms < 1%
Spongespicules < 1%
Fish debris < 1%

Microfossil group Preservation Abundance
Foraminifera Moderate Rare
(predominately
benthonic forms)
Calcareous Good Common
nannoplankton
Radiolaria Moderate Common

Ll
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Site 73, Core 19, Physical Properties

GRAIN MATRIX NATU}!.AL GAMMA *
GRAPE. BULK DENSITY DENSITY SONIC VELOCITY ~ SONIC IMPEDANCE (X 10° counts/7.6 cm/
POROSITY (%) (gfem?) (g/cm?) (km/sec) (X 10° MKS units) 1.25 min)
20 40 60 80 10 15 20 2515 2.0 2515 16 1.7 27 1.0 1.5
L L I 1 I I | I |_|‘
1= & 1, | —
2— -
-5 4
-1 Ik
3— =
4— -
5— =
6—| -
7 £
8— i
\
9
1§ & 11 1 1 1 | | 1
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SITE 73 Core 20 Cored interval;297-300 m

v | w ]
AL @2 %
AGE| = g Q| E £ | LTHOL. LITHOLOGIC DESCRIPTION CaCO;
B 0 50 100
.l TTTTTTTT
= Sections 1 and 2 and Section 3 from 0-50 cm are
i composed of down mixed material.
| —
- Top
=== T [ &
Z-E Rad Nanno Qoze (Semi-indurated at top)
=k To siliceous limestone (indurated at the bottom).
E Various shades of yellowish brown ranging from
— 1ight yellowish brown (10YR6/4) to dark
= yellowish brown (10YR4/4).
= Down- The darker the color, the lower the carbonate
- mixed content.
o - material
2| @ —2 Slightly to moderately mottled with very pale
gl a il brown (10YR7/4).
o 4 =
o § | 3 Beds are between 15 and 125 cm thick (many of
sl 3 g ] the color changes are gradational).
:EI w 1N
| s = T
2 < 8 3 3
L w g +3 —
ol & 8| |5
2| 8| 8 8°F ..
5 S -“3 g : 3 - . - . - & 2 b
& . ' ) i v & o= &
S| w E —4 i
[=% @ p.», &
o r= —— £k s s
= ] — A & s &
(8] — - - -
S 6= R
= 3 [+++ smear summary
z 3 L:.c.*.7 Nannos 55-85%
—a4l.".".".°| Rads 15-45%
4 |-, +. ¢ Forams < 1%
7 - .7.7."] Diatoms < 1%
1 [F.c. .| Sponge spicules< 1%
= |.+.*.+| Fish debris < 1%
L =] :‘ , a . , | Microfossil group Preservation Abundance
% O LA acasel Foraminifera Moderate Rare
/ = = (predominately
/ s Faee benthonic forms)
/ = x| Calcareous Good Common
i / — BE===——= nannoplankton
= / - ——r———=- Radiolaria Sec. 1-5 poor- Common
=N === moderate
e} {,- = — catcher poor Rare
'é P. 13 Comments: Common mixed younger foraminifera
= P. 14 in Section 3.
=|P.
| 1100 0 Y
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Site 73, Core 20, Physical Properties
GRAIN MATRIX

GRAPE.
POROSITY (%)

1.5

(g/em®)

BULK DENSITY

20 2520

DENSITY
(g/em®)
2.5

SONIC VELOCITY SONIC IMPEDANCE

3015

(km/sec)

(X 106 MKS units)

16 1.7 27

NATURAL GAMMA *
( X 10° counts/7.6 cm/

0.9

1.25 min)

1.4

4 —

20 40 60 1.0
T

L L L

T

T

T
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SITE:73 Core 21 Cored interval: 300-302 m
g é E %
AGE| 3 g § E g| LimoL. LITHOLOGIC DESCRIPTION CaCO;
o o
==z =8 0 50 100
—] ITTTITTTI
=
= Siliceous Limestone and Chert
_ Limestone - yellowish brown (10YR5/4),intensely
— mottled with very pale brown (10YR7/4).
=
_ Smear summary
= Nannos and interstitial carbonate 70%
=] Rads, diatoms, and interstitial silica 30%
— Nannos, rads, and diatoms are partially to
= completely dissolved.
4—
- Chert (12 cm thick)
= More indurated than the 1imestone.
_ Very dark gray (10YR3/1).
5
- ) At the top and bottom of the chert are thin
- (several mm thick) layers of Timestone more
— indurated than the rest.
= Down-
o—j—| mixed ;| Small opaque grains of iron oxide? fairly even
o~ = material| disseminated throughout.
w .
§ = Contains vugs filled with carbonate.
g | 3
% = Microfossil group Preservation Abundance
ul =l BT b= Foraminifera Moderate Common
gl .| gl €| 3 — - Calcareous Good Common
gl | || El 1_:: == nannoplankton
= I T T s == === Radiolaria Absent ;
4| 2| 8| 8| O] E=====] Comments: Common mixed younger microfossils
21 &l 82l == in Section 1-2.
= 0T EEeemm==
w O ., ===
= 3 R
© =
= - —T T T
T [AAAA
Total drilling: 302 m in limestone.
[EENRENEEI
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Site 73, Core 21, Physical Properties

GRAIN MATRIX NATURAL GAMMA *
G.RAPE. BULK DENSITY DENSITY SONIC VELOCITY SONIC IMPEDANCE (X 107 Ccmn.ls,-"?.b cm/
= POROSITY (%) (g/em?) (g/em?) (km/sec) (X 10° MKS units) 1.25 min)
20 40 60 10 15 20 2520 2.5 3015 1.6 1.7 27 09 1.4
0 | T T T T T
1— I
! I
= L
1.6 j e
r 1 1
~ r -
r \ [
3— o .
4 — —
§ = -
6 — -
7—1 =,
8 — =
9
I I I | ] | | 1 -
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Site 73, Core 1, Sections 1, 2.
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Site 73, Core 2, Sections 1-5.

SECTION
——0cm




1

SECTION

Ocm

150
Site 73, Core 3, Sections 1-6.
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SECTION 1
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150
Site 73, Core 4. Sections 1-6.
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SECTION
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— 100

3, Sections 1, 2, 5, 6.
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Site 73, Core 6, Sections 1

6.
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Site 73, Core 7, Sections 1, 3-6.
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Site 73, Core 8, Sections 1
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73, Core 9, Sections 1-6.
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Site 73, Core 10, Sections 1-6.
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Sections 1-6.

Site 73, Core 11
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Site 73, Core 12, Sections 1
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Site 73, Core 13, Sections 1-6.
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Site 73, Core 14, Sections 1-6.
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Site 73, Core 15, Sections 1-6.
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Site 73, Core 16, Sections 1-
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Site 73, Core 17, Sections 1-6.
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Site 73, Core 18, Sections

4,5,6.
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Site 73, Core 19, Sections 1-6.
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Sections 2, 3.

Site 73, Core 21

Site 73, Core 20, Sections 3, 4, 5.
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