S. SITE 329

The Shipboard Party’

SITE DATA

Date Occupied: 4-6 May 1974

Time on Site: 47 hours, 12 minutes

Position (Satellite): 50°39.31'S, 46°05.73'W

Number of Holes: |

Water Depth: 1519 corrected meters (echo sounding)
Bottom Felt at: 1531.5 meters (drill pipe)
Penetration: 464.5 meters

Number of Cores: 33

Total Core Recovered: 215.1 meters (69%)

Age of Oldest Sediment: Late Paleocene

Acoustic Basement: Not reached, but estimated to lie ap-
proximately 1.2 km below the sea bed

Summary: Site 329, in 1519 meters of water some 55 km
northeast of Site 327 on the Maurice Ewing Bank, was
chosen to obtain the shallow-water Neogene bio-
stratigraphic section deliberately avoided at the earlier site.
The single hole was cored continuously to 179.5 meters
and intermittently to 464.5 meters, yielding 33 cores with
69% recovery and bottoming in Paleocene nanno chalk. It
thus provides some stratigraphic overlap with the section
cored at Site 327.

Apart from ice-rafted terrigenous debris in the upper-
most 4.5 meters of Quaternary diatomaceous ooze, the en-
tire section is biogenic. About 220 meters of upper
Miocene nanno and diatom ooze overlies 125 meters of
more consolidated middle to upper Miocene ooze and
chalk. Beneath this, a Paleocene to lower or middle
Miocene nanno chalk, locally silicified, extends to the base
of the hole. The sedimentation rate is about five times as
high in the uppermost 350 meters of Miocene sediments as
in the older sediments beneath. Hiatuses probably span the
late Oligocene to early or middle Miocene, and the middle
to early Eocene. The former represents an unconformity
which reflection profiles show to form the base of a 100-
km-long bank of Miocene oozes. This and the presence of
reworked Oligocene fossils in the Miocene sediments in-
dicate that strong bottom currents swept the region in the
Neogene, possibly as a result of the opening of Drake
Passage.

'Peter Barker (Co-chief scientist), The University of Birmingham,
Birmingham, England; Ian W.D. Dalziel (Co-chief scientist),
Lamont-Doherty Geological Observatory, Palisades, New York;
Menno G. Dinkelman, The Florida State University, Tallahassee,
Florida; David H. Elliot, The Ohio State University, Columbus,
Ohio; Andrew M. Gombos, Jr., The Florida State University, Talla-
hassee, Florida; Alberto Lonardi, CONICET, Buenos Aires, Argen-
tina; George Plafker, U.S. Geological Survey, Menlo Park, Califor-
nia; John Tarney, University of Birmingham, Birmingham, England;
Robert W. Thompson, Humboldt State College, Arcata, California;
R.C. Tjalsma, Woods Hole Oceanographic Institution, Woods Hole,
Massachusetts; Christopher C. von der Borch, The Flinders Uni-
versity, Bedford Park, South Australia; Sherwood W. Wise, Jr., The
Florida State University, Tallahassee, Florida.

BACKGROUND AND OBJECTIVES

The proposal to drill Site 329 was first made during
Leg 36 by the shipboard scientists, after additional time
had been made available by the forced abandonment of
four more southerly sites. The site lies in 1519 meters of
water on the western nose of the isolated eastern part of
the Falkland Plateau, about 55 km northeast of Site 327
(Figure 1).

The objectives at this site were essentially an exten-
sion of those of Site 327, i.e., to obtain a shallow-water,
high-latitude Neogene biostratigraphic section for com-
parison with the deep-water sections at Site 328 and the
more northerly site planned for the Argentine Basin.
The Neogene section was missing at Site 327 as ex-
pected, but the available reflection profile (RC 16-06;
see Figure 2) indicated its likely presence upslope. Site
329 was therefore expected to extend the evolutionary
history recorded in Site 327 sediments and thereby
throw some light on Neogene events such as the onset
of glaciation and development of a circumpolar current
system. Acoustic basement at Site 329 was at 1.2 sec
two-way time (perhaps 1 km) below the sea bed, but the
intention was to sample only the upper half of the sedi-
ment pile, until some overlap had been obtained with
the section at Site 327, downslope.

SURVEY AND OPERATIONS

On passage between Site 328 and the newly defined
Site 329, Glomar Challenger was forced northward from
the direct track to avoid a dense concentration of
icebergs near 50°S, 38°W. This diversion turned the
direct approach to Site 329 into a useful traverse of the
crest of the elevated eastern block of the Falkland
Plateau. Site 329 had been chosen to complement the
results obtained at Site 327 (Figure 1) by sampling the
thick Neogene section missing there but exposed up-
slope on the original RC 16-06 reflection profile (Figure
2). The operations plan for Sites 329 and 330, which
was nearby, was governed largely by the expected
weather; a stationary trough of low pressure at about
80°W was expected ultimately to start moving rapidly
eastward and to terminate drilling at Site 329 in about
36 hr. After a day or so of bad weather, the ship could
expect to be able to move to Site 330.

The ship approached Site 329 along 260° (Figure 3),
slowing at 0010 on 4 May to 5 knots to improve reflec-
tion profiler penetration. A 13.5-kHz beacon was
dropped at 0120, about 5 km short of the intended site
because it was obvious from the reflection profile
(Figure 4) that the crest of the bank, with the youngest
sediments, had been reached. The underway equipment
was recovered without further site survey because time
was short. The revised site was at 50°39.31'S,
46°05.73'W in 1519 meters of water.
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Figure 1. Bathymetry of the Maurice Ewing Bank in the vicinity of Sites 327 and 329 (after Lonardi and Ewing, 1971 ), with Robert D. Conrad 1606 track.
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Figure 2. Robert D. Conrad 1606 reflection profile in the vicinity of Sites 327 and 329 (see Figure 1

for track).

The drill pipe was started down at 0200 on 4 May
and spudded in at 0730; the first core was on deck at
0825 (Table 1). The expected time limit on drilling Site
329 meant that the entire hole could not be
cored continuously if some overlap with the upper part
of the section at Site 327 was to be achieved (the top of
the Maestrichtian at Site 327 could be traced upslope to
about 570 m at Site 329),

Coring was continuous to 179.5 meters subbottom,
then intermittent to 464.5 meters, where the hole was
abandoned with some overlap with Site 327 (in the
Paleocene). Thirty-three cores were taken with a total
recovery of 215.1 meters (69%); lowest recovery oc-
curred in the lower part of the section, where coring
was intermittent.

The last core came on deck at 1825 on 5 May and the
drill string had been recovered completely by 2310. The
ship passed over the beacon heading 244° at 8 knots,
bound for Site 330 some 65 km away. Contrary to ex-
pectations the weather was holding, and it appeared
that the only opportunity to drill Site 330 would now be
before the weather broke rather than afterwards.

LITHOLOGICAL SUMMARY

General

The section at Site 329 is summarized in Figure 5;
two lithologic units are recognized on the basis of color
and -degree of induration. The upper one, in shades of
green, consists of diatom ooze and nanno ooze which
grades downward into chalk; it is divided into three
subunits. The lower pale gray to white unit consists
almost entirely of nanno chalk.

Unit 1a (0-4.5 m, Core 1)

Unit la is a diatom ooze rich in clay, silt, and sand.
There is great variability in the proportions of the
clastic and biogenic fractions. The lower limit of this
unit has been selected, arbitrarily, at the lowest occur-
rence of pebble-sized clasts at the base of Section 3,
Core 1; this gives a thickness of 4.5 meters for Unit la,
However, sand-sized detritus is present lower in Core 1
and intermittently in trace amounts to Core 6.

The ooze forming Unit la is soft and is predom-
inantly grayish-olive-green with mottling in olive-gray
and yellowish-green. Diatoms are the principal
biogenic component together with lesser to trace
amounts of radiolarians, coccoliths (Section 1 only),
and foraminifera; one thin layer consists of diatom
foram ooze. The sand- and silt-sized clastic fraction is
made up largely of quartz and feldspar; phyllosilicates,
mainly mica and montmorillonite, are also important
constituents, and together with clay form a major part
of the sediment in Section 1. Heavy minerals identified
in trace amounts in the coarse fraction (62 um) include
garnet, hornblende, and pyroxene. Clasts up to 6.5 cm
across occur in the Site 329 cores, but the distribution is
partly a function of the drilling operations. Clasts of
granite, acid volcanic rocks, and pink sandstone are
present in the first three sections of Core 1. Pebbles
were also found in Cores 19, 21, 22, and 27 through 30,
and because of the Oligocene age of Core 30, which has
the greatest abundance of clasts, these pebbles are
regarded as surface material that fell to the bottom of
the hole as a result of “washing” down under pump
water pressure and consequent opening out of the hole.
The clasts include metasiltstone, granite, metasand-
stone, quartzite, graywacke, and chloritized gabbro.
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Figure 3. Glomar Challenger track approaching and leaving Site 329.

Many of the clasts are angular to subangular; some
appear to be faceted and a few show striations, both
surface features being indicative of glacial transport.

The base of the unit is arbitrarily placed at the lowest
occurrence of a pebble-sized clast in Core 1. Below this
level the sand-sized fraction drops markedly and
calcareous nannofossils are more abundant, but in
other respects, particularly the megascopic char-
acteristics, Unit 1a is gradational into Unit 1b. The up-
per part of Unit la, Section 1 of Core 1, is Pleistocene
to Recent; the coccoliths indicate it is younger than
200,000 years old. The lower part of Unit 1a contains a
mixed Miocene to Recent diatom flora. A minimum
sedimentation rate of 7.5 m/m.y. is indicated for Sec-
tion 1, Core 1.

Unit 1b (4.5-225 m, Cores 1-21)

This unit consists of about 220 meters of nanno,
diatom, and diatom micrite ooze with varying propor-
tions of clastic detritus and biogenic components.
Micrite is used here to denote all calcareous com-

146

ponents not recognizable as discrete fossils, and thus in-
cludes both very fine calcareous nannofossil hash and
authigenic carbonate. The calcareous fossil hash is in-
variably formed of disaggregated coccoliths, and its
recrystallization produces the coarser grained
authigenic carbonate. Core 22 contains the first chalk
and serves to distinguish Unit lc, but the contact
between Units 1b and lc cannot be defined precisely
because it lies in the unsampled interval between Cores
21 and 22.

Colors are predominantly shades of green, gray, and
olive. The lighter shades are commonly associated with
a higher calcareous component. Diatoms and cal-
careous nannofossils, much of the latter disaggregated
and now forming micrite, form the main biogenic frac-
tion. Radiolarians (up to 15%), silicoflagellates (15%),
sponge spicules (5%), and foraminifera (5%) may local-
ly form a significant part of the fossil assemblage, but
decrease in abundance down section and in the lower
part occur in only trace amounts. The sand- and silt-
sized clastic fraction, mainly quartz and subordinate
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TABLE 1
Coring Summary, Site 329
Date Time Depth From Depth Below
(May (GMT Drill Floor Sea Floor Cored Recovered Recovery

Core  1974) Z) (m) (m) (m) (m) (%)
1 4 0825 1531.5-1540.0 0-8.5 8.5 8.5 100
2 4 0855 1540.0-1549.5 8.5-18.0 9.5 7.8 82
3 4 0935  1549.5-1559.0 18.0-27.5 9.5 9.2 97
4 4 1020 1559.0-1568.5 27.5-37.0 9.5 8.8 93
5 4 1105 1568.5-1578.0 37.046.5 9.5 9.4 100
6 4 1150 1578.0-1587.5 46.5-56.0 9.5 8.2 86
7 4 1240  1587.5-1597.0 56.0-65.5 9.5 8.0 84
8 4 1340 1597.0-1606.5 65.5-75.0 9.5 8.0 84
9 4 1415 1606.5-1616.0 75.0-84.5 9.5 8.6 91
10 4 1500 1616.0-1625.5 84.5-94.0 9.5 9.5 100
11 4 1600 1625.5-1635.0 94.0-103.5 9.5 9.0 95
12 4 1645 1635.0-1644.5 103.5-113.0 9.5 9.5 100
13 4 1735 1644.5-1654.0 113.0-122.5 9.5 9.5 100
14 4 1830 1654.0-1663.5 122.5-132.0 9.5 9.6 100
15 4 1915 1663.5-1673.0  132.0-141.5 9.5 9.5 100
16 4 2015 1673.0-1682.5 141.5-151.0 9.5 9.5 100
17 4 2110 1682.5-1692.0 151.0-160.5 9.5 9.5 100
18 4 2205 1692.0-1701.5 160.5-170.0 9.5 9.5 100
19 4 2255 1701.5-1711.0 170.0-179.5 9.5 57 60
20 5 0005 1720.5-1730.0 189.0-198.5 9.5 9.5 100
21 5 0105 1739.5-1749.0 208.0-217.5 9.5 5.0 53
22 5 0230 1768.0-1777.5 236.5-246.0 9.5 4.8 51
23 5 0345 1796.5-1806.0 265.0-274.5 9.5 4.0 42
24 5 0435 1815.5-1825.0 284.0-293.5 9.5 34 36
25 5 0530 1834.5-1844.0 303.0-312.5 9.5 0.3 3
26 5 0630 1863.0-1872.5 331.5-341.0 9.5 4.2 44
27 5 0755 1891.5-1901.0  360.0-369.5 9.5 1.6 17
28 5 0920 1920.0-1929.5 388.5-398.0 9.5 1.5 16
29 5 1030 1929.5-1939.0 398.0-407.5 9.5 1.2 13
30 5 1225 1939.0-1948.5 407.5-417.0 9.5 4.5 47
31 5 1330 1948.5-1958.0 417.0-426.5 9.5 0.3 3
32 5 1700 1977.0-1986.5 565.5-455.0 9.5 2.4 25
33 5 1825  1986.5-1996.0  455.0-464.5 9.5 5.1 54
Total 312. 215.1 69

feldspar grains, forms as much as 5% of the sediment in
the lower part of Core 1, but decreases downward and
occurs only in trace amounts below Core 4. Amphibole
occurs sparingly in the coarse fraction. The coarse frac-
tion is a fairly constant 5%-10%. Green phyllosilicates
occur in trace amounts except in the upper part of the
unit where they may constitute up to 5% of the sedi-
ment. Volcanic glass forms about 3% of part of Section
3, Core 4, and has been found in trace amounts
elsewhere, particularly in the coarse fractions. Pyrite
occurs in the lower half of the unit as dark streaks and
disseminations through the sediment; pyrite also
replaces some of the siliceous fossils. Pebble-sized clasts
occur in Cores 19 and 21, but were emplaced as a result
of drilling operations.

The mixed Miocene to Recent diatom flora in Sec-
tions 4-6 of Core 1 suggests considerable reworking at
this level, partly due to drilling disturbance. Diatoms
and radiolarians indicate a late Miocene age for the rest
of Unit 1b, except for the lowest core, Core 21, which is
possibly middle Miocene on the basis of the diatoms. A
minimum average sedimentation rate for Cores 2 to 20,
based on the siliceous fossil dating as late Miocene, was
34 m/m.y.

Unit 1c¢ (225-350 m, Cores 22-26)

This unit consists of 125 meters of diatom ooze,
diatom-rich nanno chalk, and nanno chalk. The
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thickness is approximate because the contacts at the top
and bottom lie in unsampled intervals between Cores
21 and 22, and Cores 26 and 27, respectively. The unit is
distinguished from that above by the replacement of the
calcareous ooze by chalk.

Colors are predominantly in shades of green, gray,
and olive, with some more calcareous intervals being
light gray. Diatoms and calcareous nannofossils are
again the dominant biogenic components of the sedi-
ment and again the calcareous nannofossils are in part
disaggregated and form micrite. Radiolarians may
comprise up to 3% of the sediment; other fossils occur
in only trace amounts. Clay generally is present only in
trace amounts. Traces of pyrite are distributed
throughout the unit, locally forming dark streaks, and
partially replacing some siliceous fossils. Trace
amounts of zeolite, green phyllosilicates, volcanic glass,
and quartz, which might be authigenic, have also been
observed. Burrow mottling is extensive in the chalky
layers. A pebble-sized clast in Core 22 was emplaced by
the drilling operation.

A middle Miocene age for Unit lc is indicated by
diatoms and radiolarians; however, the foraminifera
suggest a middle to late Miocene age. Sediment ac-
cumulated at a minimum average rate of 35 m/m.y.,
based on the dating by siliceous fossils and including
Core 21 (Unit 1b) and Core 27 (Unit 2) both of which

are middle Miocene in age.
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Figure 5. Columnar section of Site 329 showing lithology
recovered.

Unit 2 (350-464.5 m, Cores 27-33)

Unit 2 consists of 115 meters of nanno chalk, nanno
micrite chalk, and silicified chalk. It is distinguished
from Unit 1 by its color which is dominantly light gray
with subordinate yellowish-gray and medium gray in-
tervals. The top of the unit lies in the uncored interval
between Cores 26 and 27, and the unit extends to the
base of the hole at 464.5 meters.

Calcareous nannofossils are the principal biogenic
components, although disaggregation to micrite and
recrystallization to authigenic carbonate is common.
Diatoms constitute between 3% and 15% of the sedi-
ment, and other siliceous organisms amount to less
than 5% of the total. Foraminifera reappear in amounts
up to 5%. No clastic sand- or silt-sized grains were

SITE 329

observed, but trace amounts of clastic material were
detected by X-ray examination. Pebble-sized clasts
emplaced as a result of drilling operations occur in
Cores 27 to 30. Pyrite is distributed in trace amounts
and partially replaces some siliceous fossils. Although
zeolite in amounts up to 10% was recorded in smear
slides, bulk X-ray examination did not confirm its
presence except in trace amounts. Silicification is
localized. X-ray data show that cristobalite and subor-
dinate tridymite constitute the silica minerals, so that
the silicified layers may be classed as opal-CT. The
poor recovery in some cores may result from drilling
difficulties associated with the presence of thin hard
silicified layers. Bioturbation is widespread and some
structures can be identified as Zoophycos. Pelecypod
shells are sparsely distributed in Core 33.

Core 27, which has a significantly higher proportion
of diatoms than deeper cores, is middle Miocene in age.

Cores 28 to 31 are assigned to Oligocene; there is
considerable uncertainty as to how much early Oligo-
cene may be present. A minimum sedimentation rate of
7.5 m/m.y. was determined for this interval.

Section 1 of Core 32 is early Eocene, and the
remainder (Section 4, Cores 32 and 33) is Paleocene.
Sediment accumulated at a rate of 3.3 m/m.y. during
this interval from the late Paleocene into the early
Eocene, based on the planktonic foraminiferal zones.

PHYSICAL PROPERTIES

Mass physical properties (wet bulk density, porosity,
and water content) were determined during the cruise
using gravimetric and GRAPE methods. Sonic
velocities were measured within a few hours after each
core was recovered using the Hamilton frame system.
These values are shown in the site summary graphic
logs and core summaries. Acoustic impedances were
calculated from these measurements.

Thirty-three cores were recovered down to a depth of
464.5 meters, consisting of nanno diatom oozes and
nanno chalks ranging in age from Pleistocene to
Paleocene. The top 180 meters of the hole were cored
continuously, resulting in a detailed, although rather
homogeneous profile of physical properties. The first
seven cores, from the sea floor down to 65 meters
depth, exhibited various degrees of disturbance and
sampling was only performed at those places apparent-
ly free from deformation (Cores 6 and 7 were not
sampled).

Main changes in the relatively uniform character of
mass properties are first noticed at 220 meters (where
diatom oozes become chalks), and between 350-375
meters and at 430 meters (within nanno chalks and nan-
no micarb chalks).

Down to 220 meters, typical porosities are relatively
high, ranging between 65% and 75% (average 70%), wet
bulk densities vary between 1.35 g/cm?® and 1.60 g/cm?
(average 1.43 g/cm?), and water content between 45%
and 59% (average 50%).

Eighty-four measurements of sonic velocities per-
formed continuously across the thick sequence of mid-
dle to late Miocene oozes mentioned above are con-
sistently low and uniform, averaging 1.53 km/sec.
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Consolidation of sediments (consisting of nanno
diatom oozes and chalks) increases gradually with
depth between 220 meters and 350 meters. Within this
interval, sonic velocities are rather uniform, averaging
1.60 km/sec. Other mass physical properties also
change with respect to the upper section and exhibit
uniform average values within the section (wet bulk
density, 1.56 g/cm?®; porosity, 63%; water content,
41%).

Between 350 meters and 420 meters sonic velocities
increase apparently linearly with depth to 1,75 km/sec
(velocity gradient is about 1.77/sec) across nanno
chalks and nanno micrite chalks. The last two cores
recovered (445-465 m), consisting of nanno micrite
chalks, show a rather abrupt increase in measured
velocities (2.06 to 2.25 km/sec).

From 350 meters depth to the bottom of the hole, wet
bulk densities increase from 1.60 g/cm?® to 2.02 g/cm?,
porosities decrease from 60% to 36%, and water content
from 40% to 18%.

Average acoustic impedance is uniform across the
top 250 meters (average 2.23 X 10° g/cm?sec), in-
creasing to an average of 3.00 at 400 meters depth and
4.41 g/cm?sec at the pair of bottom cores consisting of
more indurated micrite chalks. The plotted values are
estimated to be accurate to £7% syringe porosity, £6%
GRAPE porosity, £0.1 g/cm?® syringe bulk density,
and +1% velocity.

PALEONTOLOGY

Biostratigraphic Summary

Site 329, located on the western slope of the Maurice
Ewing Bank, was chosen to examine the Neogene
shallow-water biostratigraphy of the Southern Ocean,
specifically that part of the section overlying Eocene
and older sediments and sedimentary rocks en-
countered at nearby Site 327.

A total of 464.5 meters of sediment was penetrated at
Site 329. Of this, 312.5 meters of sediment were cored,
of which 179.5 meters were cored continuously from
the sea floor.

A thin veneer of Pleistocene-Recent (less than
200,000 yr B.P.) sediment was encountered in the first
section of Core 1. The remainder of Core 1 contains
a mixed assemblage of Miocene, Pliocene, and Quater-
nary siliceous microfossils. Cores 2 through 27 contain
late to middle Miocene, gray-green nanno-diatom ooze
rich in radiolarians. Silicoflagellates are common
throughout this interval; however, siliceous micro-
fossils decline in abundance beginning in Core 27.
Diatoms are absent from the sediment by Core 31.
Radiolarians are present through Core 33, but are rare.
Calcareous nannofossils are abundant in every core and
foraminifera are common throughout, with the excep-
tion of Cores 2 to 6.

The position of the boundary between the late and
middle Miocene is dubious in Hole 329. It is placed
between Cores 20 and 22 on the basis of diatoms,
between Cores 21 and 23 on the basis of radiolarians,
and between Core 26, Section | and Core 27, Section |
on the basis of foraminifera.
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No solid evidence for the presence of early Miocene
sediments at Site 329 was encountered among the
calcareous nannofossils or radiolarians. However,
foraminifera identified as late middle to early Miocene
were encountered in Core 27. Due to the discrepancy in
ages indicated by the diatoms, radiolarians, and
foraminifera, the interval from Cores 21 through 27 is
assigned an age of middle to late Miocene. Both
foraminifera and calcareous nannofossils indicate that
the Miocene/Oligocene boundary is between Cores 27
and 28.

The discrepancy between the middle and upper
Miocene boundaries as determined by diatoms and
radiolarians versus foraminifera probably originates in
correlation problems still existing between low and
temperate high latitude zonations. The foraminiferal
boundary is based on the first evolutionary occurrence
of Neogloboquadrina acostaensis (this event is used in
most middle and low latitude biostratigraphic zona-
tions). For the diatoms and radiolarians, high latitude
zonations developed from DSDP Leg 28 cores were
used to pick the boundary (see Chen, 1975; McCollum,
1975).

Cores 28 through 31 are dated Oligocene by
foraminifera and coccoliths. Section 1 of Core 32 con-
tains early Eocene coccoliths assigned to the
Orthostylus tribrachiatus Zone or below, an assignment
in agreement with foraminiferal and radiolarian deter-
minations. The Eocene/Paleocene boundary is placed
within a void interval between Sections 1 and 4 of Core
32. Section 4 of that core and Core 33 belong to the coc-
colith late Paleocene Discoaster multiradiatus Zone.
Foraminifera in Section 4 of Core 32 indicate a late
Paleocene to earliest Eocene age. Core 33 contains late
Paleocene foraminifera. Radiolarians are very rare and
poorly preserved in Core 33, yielding no diagnostic in-
dex species. A considerable amount of section between
Cores 31 and 32 was lost due to drilling difficulties en-
countered in a cherty part of the Oligocene section.
Thus, part of the Oligocene and Eocene may have been
lost during drilling, or a hiatus may exist there.

The great accumulation of diatoms and calcareous
nannofossils during the middle and late Miocene at Site
329 suggests a period of high primary productivity in
the vicinity of the East Falkland Plateau during that
time, perhaps initiated by upwelling currents which
supplied nutrients to the surface waters, thus fostering
the prolific growth of the primary producers. The rate
of sediment accumulation represented by this section
exceeds 30 m/m.y. and was probably enhanced by local
accumulation of sediment due to eddying of currents
flowing generally northward over the Falkland Plateau.
This is also suggested by the consistent occurrence in
the Miocene ooze of reworked Paleogene microfossils.

Diatom, radiolarian, nannofossil, and foraminiferal
assemblages as well as silicoflagellate ratios all indicate
that water temperatures during the late and middle
Miocene were generally cool to cold. This is apparently
also true of the Oligocene. The Paleocene, and especial-
ly the early Eocene, however, were characterized by
milder climatic conditions than those which prevailed
during the late Paleogene and early Neogene.



Planktonic Foraminifera

Sample 1-1, 38-40 cm contains an assemblage iden-
tical to those found in the topmost cores of Sites 326
and 327. It can be correlated with the upper
Pleistocene-Recent Globorotalia truncatulinoides Zone
on the basis of the presence of the zonal marker.

Samples 1-2, 100-102 cm and 1-3, 104-106 ¢cm can
probably be assigned to the lower part of the
Globorotalia inflata Zone based on the co-occurrence of
G. inflata and G. puncticulata (sensu Kennett, not
Deshayes) in the absence of G. truncatulinoides.

The variable abundance of planktonics in the lower
half of the core makes a zone assignment virtually im-
possible. The core catcher contains a mixed assemblage
with G. puncticulata and G. truncatulinoides co-
occurring.

Throughout the entire interval between Cores 1 and
25, planktonic foraminifera are often diluted among the
siliceous remains of diatoms and Radiolaria.
Characteristic species are virtually lacking, and the ex-
tremely low-diversity assemblages mainly consist of
Globigerina bulloides and Globorotalia scitula, the latter
only intermittently present. Globorotalia panda, G. an-
fracta, Globigerinita glutinata, and G. uvula appear at
irregular intervals,

Cores 25 and 26 contain a distinct upper Miocene
(N16) assemblage with Neogloboquadrina acostaensis
and its ancestor Turborotalia continuosa. Above Core
25 the morphology of N. acostaensis is less char-
acteristic and compact. Four-chambered forms close to
Neogloboquadrina pachyderma become dominant,
replacing N. acostaensis above Core 12. At the same in-
terval T. continuosa gradually develops into a form with
a more umbilical, high-arched aperture.

Only the lower 40 cm of Core 27 was examined; the
assemblages here are dominated by primitive members
of the Globorotalia miozea lineage. Following Walters
(1965), the bulk of the population has to be considered
transitional between G. praescitula and G. miozea.
Other species present are Globigerina bulloides s.]. and
Globigerinita glutinata. In addition the core catcher
contains Globorotaloides sp. and rare members of the
Globorotalia zealandica lineage referable to G. in-
cognita. Both the G. miozea and G. zealandica lineages
co-occur in the lower Altonian Stage of New Zealand
(sensu Scott, 1972) which is correlated with N6-N7 or
Ex%%ir) lower Miocene by Berggren and Van Couvering
1 :

Compared to the Miocene, fairly diverse assemblages
are encountered in the Oligocene. The most dominant
genera are Subbotina and Globigerina; less abundant are
Globorotaloides, Turborotalia, Catapsydrax, and Chilo-
guembelina.

Moderate dissolution in Core 28 and to some degree
in Core 29 has affected the species diversity, resulting in
the irregular presence of some of the more delicate
species like Turborotalia munda and Chiloguembelina
cubensis. The rather uncharacteristic assemblage of
Core 28 is dominated by Globigerina brazieri; much less
abundant are Catapsydrax unicavus, C. dissimilis, and
Globorotaloides sp.
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In Cores 29-31, Subbotina angiporoides forms 50%-
90% of the assemblages. Other species, ranked accord-
ing to their abundance, are: C. unicavus, T. munda, C.
cubensis, Globorotaloides sp., C. dissimilis. Irregular
throughout the section are: Turborotalia nana and Sub-
botina linaperta. Forms with bullae are mostly con-
fined to S. angiporoides, C. unicavus, C. dissimilis, and
S. linaperta. Based on the co-occurrence of S.
angiporoides and T. munda, Cores 29-31 can be cor-
related with the S. angiporoides Zone of New Zealand
(Jenkins, 1971).

The reduced assemblage of Core 28 cannot be cor-
related by presence of a zonal marker. S. angiporoides
appears to be a dissolution resistant species (Jenkins,
1975), so its absence in Core 28 indicates a stratigraphic
level above the S. angiporoides Zone. In New Zealand
both T. munda and C. cubensis survive S. angiporoides
for a short time (Jenkins, 1971, 1974), as is the case in
other parts of the world (Berggren, 1969; Berggren and
Amdurer, 1973).

The latter authors, in an attempt to compare their
South Atlantic DSDP Leg 3 sections with the
planktonic foraminiferal zonations of both Jenkins and
Blow, correlate the S. angiporoides Zone with Zone
Pis-20 of Blow. They consider the overlying interval be-
fore the extinction of Chiloguembelina to be equivalent
with the lower part of Zone Pa1.

Subbotina and Acarinina are the dominant genera in
Cores 32 and 33. Morozovellids are present only in
Core 32. Section 1 of Core 32 is assigned to the early
Eocene on the basis of Acarinina pseudotopilensis and
Pseudohastigerina wilcoxensis.

The assemblage includes: Acarinina mckannai-group,
A. soldadoensis, A. primitiva, A. esnaensis, A. wilcoxen-
sis, A. aequa, A. apanthesma, Subbotina triangu-
laris/patagonica-group, S. velascoensis, S. varianta,
Morozovella subbotinae, Planorotalites australiformis,
P. planoconica, Turborotalia reissi, and Chiloguem-
belina spp.

Section 4 of the core contains the same assemblage,
but Acarinina pseudotopilensis and Pseudohastigerina
wilcoxensis are lacking; Acarinina nicoli, common in
Core 33, is found in the lower part of the section. Sec-
tion 4 is correlated with the topmost Paleocene based
on the presence of Morozovella subbotinae and A.
wilcoxensis.

The incoming of Morozovella subbotinae practically
coincides with a major faunal change among the deep-
water benthonics (from a Late Cretaceous-Paleocene
fauna to an Eocene fauna), a situation also reported
from Site 245 at 30° latitude in the Indian Ocean (Sigal,
1974). Core 33 contains a markedly different assem-
blage, possibly accentuated by the I-meter strati-
graphic gap between the two cores. Instead of angular
Acarininids and Morozovellids, low-conical
Acarininids belonging to the Acarinina tadjikistanensis-
group and A. convexa are frequent.

Planorotalites australiformis and P. planoconica com-
mon in Core 32, continue until Section 3 as does Sub-
botina varianta. In the lower part of Section 4, the more
evolved Acarininids like Acarinina soldadoensis, A.
primitiva, and A. esnaensis disappear, leaving a low
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diversity assemblage with Subbotina velascoensis, S.
triangularis/patagonica-group, Acarinina mckannai and
A. tadjikistanensis-group (including A. tadjikistanensis,
A. cf. praepentacamerata and A. nicoli), A. convexa, and
Chiloguembelina.

The succession of faunas in Core 33 can be compared
with that at middle and low latitudes due to the cosmo-
politan character of the species. Planorotalites australi-
formis has been reported from New Zealand to replace
the low latitude species P. pseudomenardii in the late
Paleocene. Similarly Acarinina soldadoensis, A.
primitiva, and A. esnaensis suggest a biostratigraphic
level just above the Planorotalites pseudomenardii Zone.

On the other hand, the assemblage in the lower part
of Section 4 is possibly equivalent with the Plano-
rotalites pseudomenardii Zone as Subbotina velasco-
ensis, Acarinina mckannai, and A. convexa are sup-
posed to develop in that zone in the low latitudes.

Benthonic Foraminifera

The upper half of Core 1 contains a low diversity
fauna dominated by Bulimina aculeata and Trifarina
angulosa. Present also are Uvigerina peregrina,
Cassidulina crassa, Hoeglandina elegans, Pyrgo sp.,
Karreriella bradyi, Oridorsalis umbonatus, and
Cibicidoides wuellerstorfi.

The abundance of benthonic foraminifera is high
relative to that of the planktonic foraminifera in the up-
per Miocene nanno-diatom ooze, often outnumbering
the planktonics. The only exception occurs in Cores 2
through 6 where all foraminifera are sparse.

The upper Miocene is characterized by a bathyal-
abyssal assemblage in which Pullenia bulloides is by far
the most dominant species, only at some levels replaced
by Gyroidinoides neosoldanii or Eggerella bradyi. In a
number of samples Oridorsalis umbonatus, Melonis
pompilioides, or Fursenkoina earlandi occur in abun-
dance.

Common also are Cibicidoides grossepunctatus,
Pullenia quinqueloba, Melonis barleeanum, Pyrgo
murrhina, and in the upper part Cibicidoides wueller-
storfi. Characteristic, but less common, are Karreriella
bradyi, K. novangliae, Martinotiella communis, M.
nolulosa, Sphaeroidina bulloides, Valvulineria laevigata,
and Laticarinina pauperata. Species irregular in their
occurrence are: Bulimina aff. subacuminata, Oridorsalis
cf. sidebottomi, Trifarina earlandi, Globocassidulina sub-
globosa, Pyrgo. depressa, Plectofrondicularia advena,
Lagena elongata, and Orthomorphina ambigua.

In the lower Oligocene nanno-chalk, benthonics are
relatively common in Cores 28-29 due to moderate dis-
solution which affected the relative abundance of
planktonic foraminifera. Dominant genera are Uvi-
gerina, Pullenia, and Neoeponides. In addition
Cibicidoides, Gyroidinoides, and Anomalinoides are
common. Some of the characteristic species included in
the assemblages are: Pullenia bulloides, P. cf.
quinqueloba, Neoeponides cf. waltonensis, Gyroidinoides
girardana, Cibicidoides trincherasensis, Anomalinoides
alazanensis, A. aragonensis, Nonion havanense, Lati-
carinina bulbrooki, Vulvulina jarvisi, V. spinosa, and
Bulimina macilenta.
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The Eocene/Paleocene section of Cores 32 to 33 con-
tains two distinct assemblages as is the case with the
planktonic foraminifera. The boundary between these
assemblages is situated between 32-4 and 32, CC, in fact
slightly higher than the one which separates the two
main planktonic assemblages. The assemblage in Core
32 is dominated by the genera Oridorsalis, Cibi-
cidoides, Bulimina, and Nuttallides. Among others
Pullenia quinqueloba, Bulimina jarvisi, Aragonia
aragonensis, and Gavelinella aragonensis. are
characteristic species. In addition some long-ranging
species like Oridorsalis umbonatus, Nuttallides truempyi,
Bulimina trinitatensis, Nodosaria velascoensis, and
Nodosaria monile are important. Similar faunas are pre-
sent in the lower Eocene of the Upper Lizard Springs
Fm of Trinidad as well as in the lower Eocene of DSDP
sites at the Rio Grande Rise and in the Caribbean.

The assemblage in Core 33 and at the base of Core 32
is typical for the Paleocene of the Lower Lizard Spring
Fm of Trinidad. The dominant species is Gavelinella
beccariiformis and at some levels Pullenia coryelli.
Common are Oridorsalis umbonatus, Nuttallides truem-
pyi, Tritaxia globulifera, and various cibicdoidicids and
lenticulinids. The assemblage is further characterized
by: Spiroplectammina spectabilis, S. cretosa, Gaudryina
pyramidata, G. laevigata, Tritaxia sp., Lenticulina sp.,
Nodosaria limbata, N. monile, N. velascoensis, Fron-
dicularia jarvisi, Neoflabellina jarvisi, Tappanina selmen-
sis, Bolivinoides delicatulus, Coryphostoma limonense,
Quadrimorphina allomorphinoides, Gyroidinoides
globosa, G. girardana, G. quadrata, Gavelinella hyphalus,
G. danica, Alabamina sp., Nonoinella sp.

The marked absence of Aragonia and the common
occurrence of species with outer shelf-middle bathyal
depth preference (like Tritaxia globulifera, Spiroplec-
tammina cretosa, Tappanina selmensis, Neoflabellina
Jarvisi, Frondiculina jarvisi, and Nonionella spp.) in-
dicates a somewhat shallower depth (probably upper to
middle bathyal) for the site during the late Paleocene.

Calcareous Nannofossils

Site 329, drilled about 55 km upslope from Site 327,
provides a record of calcareous nannofossil deposition
well above the carbonate compensation depth.
Recovery of calcareous material was excellent, with
abundant coccoliths in every core, most of which con-
sist of carbonate ooze or chalk. Miocene and Oligocene
nannofossils are generally well preserved, cold water
forms highly restricted in species diversity as is
characteristic of high latitudinal sites of deposition in
the southern hemisphere. Assemblages are dominated
by placoliths, particularly Reticulofenestra, Coccolithus,
and Cyclicargolithus. Forms such as Chiasmolithus altus
are common only in the high latitudes. Warm water
genera such as Discoaster, Ceratolithus, Triquetrorhab-
dulus, and Sphenolithus are essentially absent. Low-
latitude coccolith zonations based on occurrences of
members of these genera are therefore unworkable for
this part of the section.

As noted at Site 327, Eocene and Paleocene nan-
nofloras are more diverse and cosmopolitan than those
of younger strata, an indication of milder climatic con-



ditions at this locality during the early Tertiary than
subsequently. Thus coccolith zonations developed for
low- to middle-latitude regions such as California and
Europe are applicable to the Paleocene/Eocene part of
the section. However, the high-latitude paleosite of
deposition for the Paleocene assemblages is clearly in-
dicated by the paucity of warm water forms such as
Discoaster in comparison to the more abundant cool
water Chiasmolithus. '

Except for a thin veneer of Pleistocene sediment in
the top of Core 1, Cores 1 through 26 are late to middle
Miocene in age. Species diversity is extremely low, with
assemblages composed almost entirely of Reticulo-
Sfenestra pseudoumbilica, Coccolithus pelagicus, and
other small placoliths. Reworking of Oligocene forms is
noted throughout the section. Although modern Cocco-
lithus pelagicus have a temperature preference of about
6°C to 14°C (Mclntyre et al., 1970), the highly
restricted species diversity at this site suggests surface
water temperatures during the late Miocene toward the
lower end of this temperature range—slightly warmer
conditions are indicated by the presence of common
Cyclococcolithina leptopora in Cores 15 to 17 (similar
evidence is noted in the silicoflagellate floras).

Coccoliths do not provide conclusive evidence of
lower Miocene sediment in the section cored. The
Miocene/Oligocene boundary is placed between Cores
27 and 28 on the basis of abundant Chiasmolithus altus
and Reticulofenestra bisecta in Core 28. These forms,
along with Cyclicargolithus floridanus, dominate the
low diversity Oligocene assemblages down to Core 31.

A considerable amount of section between Cores 31
and 32 was lost due to drilling difficulties encountered
in a cherty part of the Oligocene section. Section 1 of
Core 32 contians lower Eocene coccoliths assigned to
the Orthostylus tribrachiatus Zone or below. The
Eocene/Paleocene boundary is placed within a void in-
terval between Sections | and 4 of Core 32. Section 4 of
that core and Core 33 belong to the uppermost
Paleocene Discoaster multiradiatus Zone.

Diatoms

Diatoms are abundant at Site 329 in Cores 1 through
28, are present in trace amounts in Cores 29 and 30, and
are absent from the remaining cores. Diatoms are
generally poor to moderately well preserved in the 30
cores in which they are present. Thalassiothrix spp. are
the dominant forms through the first 28 cores, often
constituting over 50% of the flora.

Core 1, Section 1 is dated as Pleistocene to Recent on
the occurrence of Coscinodiscus lentiginosus and
Nitzschia kerguelensis.

Sections 2 to 4 of Core 1 contain a mixed Miocene
through Recent diatom assemblage. Diatoms occurring
within this interval include: Coscinodiscus lentiginosus,
Coscinodiscus sp.2 McCollum, Nitzschia kerguelensis,
Nitzschia interfrigidaria, Nitzschia praeinterfrigidaria,
Cosmoidiscus insignis, Denticula hustedtii, Denticula
antarctica, Denticula dimorpha, and Thalassiosira
burckliana.

Samples 2-1, 113-115 cm through 28, CC contain
Miocene diatoms. Elements of the following zones of
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McCollum (1975) were noted in that interval: Denticula
antarctica Partial Range Zone, Denticula antarc-
tica/Coscinodiscus lewisianus Zone, Denticula
lauta/Denticula antarctica Partial Range Zone, Den-
ticula hustedtii/ Denticula lauta Partial Range Zone, and
the Denticula hustedtii Partial Range Zone. Due to ex-
tensive reworking in this interval it was not possible to
segregate these zones. The early late Miocene boundary
is placed between Cores 26 and 27 on the basis of
planktonic foraminifera. Cores 29 and 30 are late to
middle Oligocene in age. Pyrgupyxis prolongata, Hemi-
aulus polymorphus, and Stephanopyxis spp. occur in this
interval.

Radiolaria

Radiolaria are commonly encountered in the sedi-
ment of Cores 1 through 28 at this site. From the top of
Core 29 downward through Core 30 they rapidly
decrease in numbers and in Cores 31 to 33 they are rare.
Their preservation is generally good, except in the last
interval (Cores 29 through 33) where dissolution of the
radiolarian assemblages is evident. Diversity, however,
is in general rather low except in the interval from
Cores 23 through 27. The general appearance is that of
a typical cold water assemblage with a reduced number
of species but a quite large number of specimens.

A mixed late Miocene to Pleistocene assemblage is
found in Core 1 suggesting a thin layer of Pleistocene
sediment at the sediment surface. The sediment below
this, a radiolarian-diatomaceous ooze, is very soupy in
the first few cores and could have been easily disturbed
and contaminated in the drilling process. From Core 2
on down through Core 23 the assemblages are of the
Theocalyptra bicornis spongothorax Zone of the late
middle Miocene and the late Miocene.

Theocalyptra bicornis spongothorax is not encoun-
tered in the core-catcher sample of Core 23. Instead, a
considerably different fauna is present which belongs to
the Antarctissa conradae Zone. Assemblages of this
zone are found in samples from Cores 23 through 26. It
is difficult to assign an age to the sediment of Core 27.
Actinomma tanyacantha, which is never common in the
sediment above, seems to be absent, as Antarctissa con-
radae appears to be. Aside from Theocalyptra bicornis
spongothorax, most of the critical species of Chen'’s
(1975) Miocene zonation are rare. It cannot be ascer-
tained if the middle and early Miocene zones are absent
(hiatus) or if biogeographic faunal patterns are respon-
sible.

The sediment from the core catcher of Core 27 con-
tains the last cored sediment of Miocene age. Core 28
can be placed without any doubt in the upper Oligo-
cene. This would mean that a large part of the sedi-
mentary record is missing, i.e., the lowermost part of
the middle Miocene and the entire lower Miocene.

The Oligocene assemblages show strong dissolution
effects with abundant to common remains of oro-
sphaerid Radiolaria (spines and mesh fragments) and
the dominating presence of robust heavy forms. The
last two cores retrieved at this site, Cores 32 and 33, are
placed in the interval belonging either to the upper
Paleocene or lower Eocene. The radiolarians are rare
and poorly preserved.
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In both core catchers of these cores pieces of silicified
limestone as well as zeolitic molds of radiolarians were
found. This explains the sudden deterioration in preser-
vation of the siliceous microfossils and their scarcity in
the surrounding sediment.

Throughout the entire Miocene sedimentary section
small amounts of older reworked fossils were observed.
In the upper cores this older admixed fauna is mainly of
middle Miocene and Oligocene age. In the lower part of
the section, Oligocene and rare cases of Paleocene
species are the contaminants. The presence of these
older fossils reworked into the younger sediments again
underscores the important role which bottom current
processes have played in the sedimentary history of this
entire area.

Silicoflagellates

A reasonably diverse (over 20 forms and species)
silicoflagellate assemblage was recovered from the
Miocene cores at Site 329. The upper Miocene
sediments of Cores 1 to 15 belong to the Mesocena cir-
culus and Mesocena circulus/ Mesocena diodon Zones
(see Busen and Wise, these reports). Exceptionally cold
water conditions are indicated by the predominance of
Distephanus and Mesocena circulus throughout this in-
terval. Ciesielski (1975) notes that at DSDP Leg 28 sites
in the Pacific sector of the Southern Ocean, strata
which contain the Mesocena circulus Zone assemblage
also provide sedimentologic evidence suggestive of
severe glacial climatic conditions during the late
Miocene.

Calcareous nannofossil species such as Cyclococco-
lithina in Cores 15 to 17 indicate somewhat warmer
conditions for this interval. This suggestion is sup-
ported by the sharp increase there in the number of
warm water indicating silicoflagellates which belong to
the genus Dictyocha. The Oligocene Cores 28-29 are
assigned to the Naviculopsis biapiculata Zone.

CORRELATION OF REFLECTION PROFILE
WITH LITHOLOGY

As at the other Leg 36 sites, there was no independ-
ent check on the validity of compressional wave
velocities measured aboard Glomar Challenger; no
sonobuoy data were acquired and no distinctive
acoustic reflector was cored. The great majority of
measurements was made parallel to bedding; values
measured perpendicular to bedding were lower by
about 2% on the average, the difference being greater in
the more consolidated samples from the lowest part of
the hole.

The unmodified velocities are plotted against depth
in Figure 6, together with a model velocity-depth func-
tion. (Velocities greater than 2.4 km/sec are plotted on
the depth axis in Figure 6, to save space.) An admixture
of ice-rafted terrigenous detritus in the upper 5 meters
gives rise to a slightly higher velocity there than in the
underlying Miocene siliceous and calcareous oozes of
Units 1b and lc. Continuous coring in the upper part of
the hole permitted a dense velocity sampling, but no
systematic variations in velocity as large as 0,02
km/sec are seen. Velocities increase slightly through

154

Unit 1d, which is more consolidated, becoming a nanno
chalk near the base. Further, sharper velocity increases
occur in the mid-Miocene to Paleocene chalks of Unit
2, and rare cristobalitic porcellanites or cherts within
these layers possess even higher velocities.

The section at Site 329 appears to represent in-
creasing compaction with age and depth, with second-
ary diagenesis, of a fairly consistent initial lithology of
calcareous and siliceous biogenic oozes; under these cir-
cumstances it is not surprising that velocity and density
vary approximately together. Variability and meas-
urement errors are both greater for density than for
velocity and, while the measurements are roughly con-
sistent with the nature of the Glomar Challenger reflec-
tion profile at the site (Figure 4), which is typical for
oozes, they cannot be used to account for the character
of any particular one of the many reflections seen.

Reflections in the lower part of the profile are less
regular and continuous and more diffuse than those
above; this could be merely the cumulative effect of
heterogeneity within the overlying sediments. On the
other hand, diagenetic effects, starting below 320
meters and more common in Unit 2 below about 415
meters at the site, can be expected to produce
diachronous acoustic impedance contrasts which will
tend to degrade the original sedimentary order.

Two-way travel times to the boundaries between
lithologic units can be obtained from the velocity-depth
model, and are marked on the reflection profile. The
base of the hole lies at 0.57 sec, close to the base of the
sequence of reflections. The absence of reflections
deeper in the profiler record probably results from a
low signal level rather than from any drastic change in
lithology, since the RC 16-06 profile (Figure 2) shows
other deeper reflections close to the site, and
Maestrichtian oozes occur downslope at Site 327,

The hole at Site 329 penetrated to the Paleocene, giv-
ing some overlap with Site 327, 55 km to the southwest.
Correlation between these sites, using the Glomar
Challenger and RC 16-06 reflection profiles, is
attempted elsewhere (Barker, this volume).

SUMMARY AND CONCLUSIONS

Site 329, at 50°39.31'S, 46°05.73'W in 1519 meters of
water on the western end of the Maurice Ewing Bank,
was occupied from 0120 on 4 May to 0032 on 6 May
1974, The site lies about 55 km upslope and
northeastward from Site 327 (see Figure 1) and was
chosen to obtain a shallow-water, southerly, Neogene
biostratigraphic section for comparison with the deep-
water equivalent at Site 328 and the more northerly sec-
tion which it was proposed to drill in the Argentine
Basin (Site 331). The Neogene section had been avoided
deliberately at Site 327 to examine more easily the
earlier history of ‘sedimentation on the Falkland
Plateau.

A single hole was drilled, penetrating to 464.5 meters
and bottoming in Paleocene nanno chalk. The hole was
cored continuously to 179.5 and intermittently (mostly
one core in three) from there to the base of the hole. A
total of 312.5 meters was cored, with a recovery of
215.1 meters (69%). The hole was abandoned when
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some biostratigraphic overlap with Site 327 had been
achieved.

The entire section at Site 329 is biogenic, and divides
into two lithologic units, an upper unit of green ooze
and chalk and a lower unit of gray chalk. Unit 1 is
further divided into three subunits, the uppermost (1a)
extending for only 4.5 meters subbottom. It is com-
posed of sand-, silt-, and clay-rich diatomaceous ooze
with ice-rafted terrigenous clasts, and yielded a mixed
assemblage of late Miocene to Recent (predominantly
Quaternary) fossils. The underlying subunit (1b), extend-
ing down to about 225 meters, is an upper Miocene
nanno and diatom ooze, containing radiolarians,
silicoflagellates, sponge spicules, and foraminifera. The
lowest subunit (1c) differs from the overlying material
in that the calcareous ooze is replaced by chalk. It is of
middle to late Miocene age and approximately 125
meters thick.

Unit 2 is a nanno chalk, locally silicified and con-
taining calcareous and siliceous microfossils of
Paleocene to early or middle Miocene age; it extends
from 350 meters to the base of the hole. Seismic velocity
and density increase steadily down the hole; values in
the Paleocene chalk towards the base of Unit 2 are 50%
higher than in beds of the same age at Site 327.

The cores recovered at Site 329 reveal a history of
sedimentation through the Cenozoic above the car-
bonate compensation depth in an area remote from
sources of terrigenous detritus.

The upper and middle Miocene sediments ac-
cumulated at a rate in excess of 33 meters/m.y., an in-
crease at least fivefold over that of the older sediments
(see Figure 7). Rates of about 7 m/m.y. through the late
Oligocene and about 3 m/m.y. during the Paleocene
and early Eocene can be computed provided that
hiatuses are inferred between Cores 27 and 28 (late
Oligocene to early or middle Miocene) and Cores 31
and 32 (middle Eocene to early Eocene). Hiatuses over
these periods occur also at Site 328. Post-middle
Miocene sedimentation is restricted to the terrigenous,
ice-rafted debris of the top 4.5 meters; an admixture of
nannofossil ooze in the uppermost 1.5 meters of this
unit can be used to confine its age within the last 0.2
m.y. Reflection profiles through the site (Figure 2)
show that the Miocene sediments occur as a restricted
bank, only 100 km long on the line of section. This,
with the presence of reworked Oligocene fossils
throughout the Miocene sediments, indicates that
strong bottom currents swept the region and may have
contributed to the unusually high local rates of ac-
cumulation. The profiles are consistent also with the
virtual absence of post-Miocene sediments; Site 329 lies
close to the apex of the bank and no obviously younger
reflectors can be seen. Between there and Site 327,
sediments of all ages between late Miocene and Eocene
are exposed and the Oligocene-Miocene boundary (a
proposed hiatus at the site) appears to be a more
general unconformity. Some pre-middle Miocene ero-
sion is indicated but, given that the Miocene beds con-
tain reworked fossils only of Oligocene age, this may be
less important than post-Miocene erosion in shaping
the sea bed near the site.
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Milder climatic conditions apparently prevailed at
Site 329 during the Paleocene than during the later
Paleogene and early Neogene. Miocene fossils are cold
water forms, although a moderately warm water inter-
val is seen in Cores 14 and 15. Ice-rafted debris is not
seen with certainty within the late Miocene sediments,
but the very high sedimentation rates make the site less
sensitive in this respect than Site 328. A present best es-
timate of the age of initial opening of Drake Passage is
20 to 30 m.y. (Barker, in press); the consequent comple-
tion of a circumpolar current path, combined with an
Antarctic continental glaciation starting in the late
Oligocene (Hayes and Frakes, 1975) may be expected to
produce the strong surface and bottom currents, and
zones of high productivity, which appear to have
governed Neogene sedimentation on the Falkland
Plateau. In particular, the suggested late Oligocene to
early or middle Miocene hiatus at Site 329, and the ac-
companying unconformity, may reflect the initial open-
ing of Drake Passage. More speculatively, it is tempting
to associate the older (middle to early Eocene) hiatus
with a similar but more distant tectonic event, the
separation of Australia from East Antarctica which
started 55 m.y. ago (Weissel and Hayes, 1972).
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Site 329 Hole Core 9 Cored Interval:75.0-B4.5 m S5ite 329  Hole Core 10 Cored Interval:84.5-94.0m
FOSSIL ™ FOSSIL L
ZONE | cuARACTER| = | Z g ZONE | cHARACTER z| o 5 g
=] =212 El & | umowsy |E]2 LITHOLOSIC DESCRIPTION <} 2l=21a E] & | uimHouosy g a LITHOLOBIC DESCRIPTION
we|lalE|n]| = & = = wiilw | E|wn]| = dad %
as|lglz|¥|"Y trlll 2=la|3|g|2] = S|E
=g 2|2 )= 8 =Bl2|2|= =
0 0 DIATOM MICRITE OOZE
— Greenish gray, grayish olive, Tight gray.
. — l | Micrite consists largely of nanno fragments.
U‘S;_- 0.5 Characteristic sm—ear sliu.e -
1 - 1 diatoms T ~ 5 E1]
N = B R DIATOM 00ZE % micrite 0 25 60
]'O_J Greenish gray and olive gray, banded. 1.0 nanngs 5 10 5
- Micrite consists mainly of nanno clay :D 5 5
= fragments. :;i;te JLJ Tg :
= o Characteristic smear slide forams TR i T
- = = = rads TR 5 TR
= | diatoms 73 T8 sponge spic. - 5 -
— C:‘!i 1!-3 5 silico, - TR TR
e
2| F=aA Blontee : % 2 Carbon-carbonate
e it " 1 l -30 to 31 5-100 to 101
e o Ty micronods. TR - 56Y 6/1 t. carb X 6.4
* — e | forams TR - 0. carb 0.3 0.3
g B ol rads. ™m - CaCly 34.0 51.0
£ — ] silico, - " 6-100 to 101
g. J—===4 Carbon-carbonate = | g g::: g.z
= A . 4-100 to 101 6-80 to B1 = .
2 ;:—v—.?..r__w—‘ t. carb 2.4 3.9 g 9 ..
w| 2 = Ve o. carb 0.4 0.4 = Bulk X-ra
gl E 3 Ieasse Catls 17.0 2900 g 3 80 SR 10 0 120
= 3 ":-J‘ -v:v-'\.: 56Y 6/1 sl - aagre 2
=| & Py 1zn| and 2] = cale. 64.4
} = o s oy 4/2 o = K-Fe. 1.9
=| 5 S+t sl 5 mont. 6.9
£ (1] = % - QI]IHI" g;
2 ] ™ plag. o
3 (S 5] = amph. 3
& Ao | & mica 2.6
(= 7 :’-,_.EEV-: = i kaol 1.2
B AT : 10¥ 472
4552 =
f ot |
. ]
:e-":%:\a’
I -
Fro-m 5
= o s
5 3 5
2] | W
4 v
R F-
o 3 = 6
:'-%J" = = 56Y 6/1
3 — s I |
slcle o R sepe
K|a|ls o St = mp N|[Aa|G
Flols - o o Flels X
R|Ffwf Core bogmm TEH | o Rlc|e| tore &
olc | M| Catcher L= o= = plc|wul Catcher
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Site 329 Hole Core 11 Cored Interval:94.0-103.5m Site 329 Hole Core 12 Cored Interval:103.5-113.0m

FOSSIL e FOSSIL Lt
ZONE | cummncer | = 5 4 ZONE | criapacTeR | = | z ‘;
o] =] = S & | uitwowoey | 5[ = LITHOLOGIC DESCRIPTION 4 H =1 £ & | crmwovosy | E( ¥ LITHOLOGIC DESCRIPTION
= [=] w - — = o
=~ _,.6 mlElwnl=] & 2 " ac|lGlE|la]l=] & 2|2
aola|Z|w|w = - = o=xlanlS Wl e E =
=lzlals = 2522 il =t
2B|=|=|= &3 ol i a|l3
0 0 B0 DIATOM MICRITE GOZE
o s o — Bluish white, pale olive with band of
= — = Tight greenish gray in lower part.
S . Sparse dark streaks and mottiing.
0.5~ w_—u-w—:l_"-: 0.5 Micrite largely consists of nanno
1 A~ '-:-é% 1 ]} fragments,
:’:v. — - MICRITE-RICH DIATOM DOZE 3 Characteristic smear slide
10— o ] Pale olive with diapirs of light olive. 1.0 ) - =
1~ oA Micrite consists largely of nanno frag- 3 micrite 70 40
- s, ments. S ==1=] diatoms 15 30
1= =9 Cha feps 1id IR nannos 10 5
_: H ] racteristic gmear slide Boos ads I: 10
. —_—r Pbooo sponge spic.
1=2 == diatoms & Joms silica. w8
micrite 40 35 —oo zeol - TR
nannos 0 10 = '
2 clay & 10 2 I Carbon-carbonate
rads L . 4-70 to 71 6-70 to 71
sponge spic. ] TR = t. carb B 3.6
511ico. TR - 0. carb 0.1 0.4
forams TR TR — CaCoy 78.0 27.0
qtz. TR - =
* = 58 9/1 Bulk X-ray
3 pyrite - TR L 630 to 32
£ Carbon-carbonate T Cns amar. .
a 70 to 71 6-70 to 71 i Tbooo cale 50.5
4 t, carb T.5 3.0 5 T plag 12,0
& 3 80 o. carb 0.2 0.4 s 3 Jooaoac quar. 10.2
i CaCly 44.0 22.0 - - qu;.oanno K-Fe ?;
- — mont i
gl £ 1 rpo mica 4.3
g| & =1 = e amph 2.5
| B 2| = el T A n{ri }-5
= £ 10Y:6/2 = £ Boooa ch;"‘ 1‘3
5 B w| B JoO ~m chlo 2
2 | = R E=i=I=1o)
= |~ =5 P oooo
& = = b Jenoo
4 “4—= - 4 4 O
g B [, = Gy S TToocooa
- — o Joaoo 2
“’:...;Tﬂ L8 Jo
B (o ol ] 2 .y
e = 3
= o S N
-? - =
-\mc =
5 3: ] g 3
B2 e, :“- 3 10Y 6/2 with
= — band of
:’ﬁf‘f 3 15| 56 8/1
3~ — 3
- = —\‘.;t
= oyt i 10
i i .
o o
~=] | |s0
e
[ 3o L
- Ny
= ]
slc)s :E_-l.- —— slels a3
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Site 329  Hole Core 13 Cored Interval:113.0-122.5m S5ite 329 Hole Core 14 Cored Interval: 122.5-132.0 m
FOSSIL " FOSSIL u
ZOME | curacTER | = gl 2ONE | CHARACTER | = 3 g
e = 2T 12| 8 -
=] Zlzls o I R Y LITHOLOBIC DESCRIPTION u = 1 N El & | umwowosy | 2|2 LTTHOLOGIC DESCRIPTION
wiEln g alo]l & =] - ve|lwlzlvn]l =] @ Elg
2|8l 7 * = gElg|s|E[”] * Z|E
2E|2|2|E W= s|Z|=2|a @l
[i] N.D. 0 -
T NANNO-RICH DIATOM MICRITE 00ZE At} RICH DIATOM MICRITE DOZE, . .
o i e I Greenish gray, 1ight greenish gray, raﬁat{gmal to l? h{-greefllshggra,g £
i~ bluish white in bottom section. ¢ opediin g S
1= R Proportion of diatoms drops down S6Y 6/1 bluish white gradational to pale olive.
u.s—|"—-‘;-"" | Oy d artion of served 0.5 61 Sparse dark pyrite-rich streaks. Micrite
L~ . ore, and prop 00T presery largely made up of nanno fragments.
1 EFL —r nannos increases. Micrite largely 1
dg‘:'.r ==l | L] nanno fragments. N8 mottled Characteristic smear slide
1.0 g 1.0 with §Y &/1 1-60 4-61 5-61
:L"'U:u, ] Characteristic stfmr s} ide i sfcrite —I0 —& &0
T2 diatams T80 % B diatans NNz
S micrite P Mo & =
-r’-’%’-"‘-':?-: it U vol. glass m - -
| ] rads 5 3 TR ite b = ™
j%’ﬂ: sponde spic. 3 2 TR ﬂ:ﬂs ™ ™ b,
- ] silico. - - TR
2 B Tt forams " - T®R ? radational rads TR TR
jP—_—u- = 56Y 6/1 qtz. L - = goa 4 Carbon-carbonate
Lo pyrite W e e = 80 to 81 5-80 to 81
® 45N zeol. 2 - - 3 1671 t. carb . 9.4
£ 1-5249 Carbon-carborate 5 E b teh =
s o T-70 to 71 6-70 to 71 z 2 : .
E vl t. carb 5 B3 2
g 3u—w" 0. carb 0.3 0.1 5
o IR Ui CaC0s 20.0 68.0 g
w g a
s I O mbnats -
£ 3 el ] 3 —
- =24 " £ —
- o - ] o =
g - PR | 2 =
Sl & = =] B
£ 8 T = o 3
"u.'l '; -5 N I:_-J E —
a 3 - 3
=1 g B 5 7; B
& E 56 8/1 2 B 81
41 3 85 4 3 80
. gradational .
1 56Y 6/1 =
T_, &1 58 9/1
5 4 5
= gradational
. to
= 10Y 6/2
6 = a5 58 9/1 6
s|c|G 5 s|c|&
N]A|G HlA|G
F lrel 6 F|F/C) G
R é g | fCeore o Rlc]e] Core ce 56Y 6/1
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Site 329 Hole Core 15 Cored Interval:132.0-141.56 m Site 329 Hole Core 16 Cored Interval:141.5-151.0 m

FOSSIL [ FOSSIL tat
ZONE | CHARACTER | = gz = § ZONE | cHARACTER | = o gl
= = 3
=] g 2l 5 & | LrTsoLosy g v LITHOLOGIC DESCRIPTION =y 2 . £ & | cemhoLosy 5 b LITHOLOGIC DESCRIPTION
wil| @ Zlm|w] & =1E wielia % wle] § Z|lg
EEEH E|E EEEIHER L
a8 = o Wls Eali|=<|a =
0 N.D 0 N.D.
5 o = W~
b e MICRITE NANNO OOZE (major 1ith) 5 g B ]
x T el DIATOM NANNO OOZE (minor 1ith) s DIATOM-RICH NANNO 0OZE
0.5} r 1 Very 1ight gray mottled with yellow gray 0 5:':-J__r.|_"' Light bluish gray, very light gray,
-1 _LJQI. . in the upper part; greenish gray gradational i -y el By Fine dark pyrite-rich streaks and
1 :L_,_-'—J_E to 1ight gray in lower part. Dark pyrite- 1 i et e Ty mottles.,
'L.l_"""_i_ rich smears and patches. Micrite largely -L'ci'__"' = Characteristic smear slide
1.0 Py made up of nanno fragments. 1.0 =L ] 100 a0 100 6-100
1o ] T 58 9/1
N Y 127 Characteristic smear slide e mottlad with  Nannes 42 ~ 75 B0
o it - ~1-127 367 6-63 =7 i diatoms 0 15 10
i nannos 30 3 T es l_L-I-H.-ml- micrite 20 10 10
E ity - nicrite FE A T J clay 8 - -
ey - diatoms 10 43 20 N (Rt Tl vol. glass mw - =
R i et B pyrite s 01 - e S pyrite ™ - M
s el rads - TR TR . g9 Byl forams - TR -
2 x (Bl o B silico. % 1 T 2 Jero oL e oL R
T A=Y
-, Carbon-carbonate =, e Carbon-carbonate
‘:._"'.._"—ﬁ Ea— 70 to 71 ot Lo S ] = 1-80 to 91 4-90 to 91
e t. carb 7.9 Sy A L t. carb 5. 9.9
34 o. carb 0.1 :JTL L] a. carb 0.1 0.1
2 e = o CaCDy 65.0 [t e B3 CaC0, 4.0 82.0
LS LS N&
= =, LT AL 6-81 to B2
g gt o % Ay ey ey t. carb 9.2
= - o] 62 s _LA-‘I-L—I [~ o. carb a.1
‘é‘ 3 :L.i““‘,a_"" - 3 ‘_J..'iﬂ_'l_.l_ €at0; %A
wl 5 58 el B iyt mottled with g 31_ Tl s
“ » i 5Y 8N 2 e
=2 T / ad 1 'Ly I
= = :I_J_J_J.* £ : -‘4’:4- 5
=| E B 2| £ B o el 58 9/1
5 3 oy =| E o T /
=3 I S o | £ i
, - = J__l.-_l. i G A»L-J_-l-—r‘_-l-.
A J =T 5| = i v Tl
p i '8 o o g o
& PR poye sgapll X — 56Y 6/1 = i M=
M = a3 [ Sl
2 R e 3 | Sl e
2 4 b = 4 Ja
g 2 t.L.-'_\;zl_u_"'] g i M 100
= 5 w"‘: = B e
E iy By
et T ‘_i":t_“'.l_'
g (gl B g el gl
:]té’.n_"“_n_‘ gradational :t _L:_l_.:: B
M & to o
o, e, L 63| N e A
5 T 5 T
e - T = ™
Sl Bl i P ! B
P e T
E ey Sy
= "“—"'_l_ d"j:u_.l..#{
:L#..I..J_ 5 | et Bl Gy
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Site 329 Hole Core 17 Cored Interval:151.0-160.5m Site 329 Hole Core 18 Cored Interval:160.5-170.0 m

6T¢€ LIS

FOSSIL =14 FOSSIL w
LOE | cHARACTER | = Sla TONE | cHARACTER | = 5lz
muEE: =E: P 2| g Z(Z
dle Blals 5| & | citvoiesy b LITHOLOGIC DESCRIPTION w ™ 2l & | ueower [ 2|4 LITHOLOGIC DESCRIPTION
2= = 2 g El2lea = &
FEHUIE elE A P E PRI RS HE
e3s5|glz(s £|E S EEL e
0 N.D. 0 N.D
- — .
S 3=
= = [ E NANNO DIATOM DOZE
:._J' -r:f‘ ] e Greenish gray with mottling in yellowish
0,5~ - J—_._ o,i-h:_,‘.‘-"_\_,ﬁ gray and olive black. Thin layer of light
jE.l. g DIATOM NANNO OOZE e o A gray. Sparse dark pyrite-rich streaks.
1 3] ‘L‘J-'l-:t' 107 672 Pale olive, grayish yellow green, I s P Lower part of core has fewer nannos,
o = 1low gray, very 1ight gray, banded Ly e el
e N ye .
"of?rbr and locally mottled. Scattered "0_:\;‘-%:‘:‘3 thoracterfstic grear szide 6-80
:]._-"'_‘_'ﬁc_"_" pyritic streaks. Micrite consists s e diatoms = =35 %
5, Targely of nanno fragments. ::E‘.“" i s 32 10
m - Characteristic smear slide 1 n:crite v W
g S o Wil T-100 6-100 — clay - - 10
3“ i,J_d', diatoms 0 20 -1 forams - - TR
._J-E-‘-J__-l-_ 56Y 7/2 nannos 40 40 = rads TR 1 ;R
i micrite 15 40 -1 sponge spic. = - R
2 :i"‘::‘: o clay 5 - 4 i,_ ] 80 56V 6/1 silico. ™ - -
= rth pyrite ™o I 5521 Torita Dowm °
o ! e i pym 2 fon < uo el pyri - -
ot T sY 871 farams L o et Carbon-carbonate
J oL ralls L B o et -30 to 31 4-100 to 101
- 4_"1" silico. TR TR t. carb % N B [
e - Hes s sk Carbon-carbonate = - 0. carb 0.2 0.1
2 £ e e 5 ﬂggﬁg-g‘]’ .,,:;5 o Cacly 56.0 63.0
g2 — L t. carb 5 - — h
iz S| S b o3 H J| 3 | SN
= 7 .
L 2 o M2 Na CaC0; 7.0 28 E o. carb 0.3
Sa _E%-_L—L_g wl8® i Catly 33.0
Yl o T el =z 4 Bulk X
2= Gl E B Bulk X-ray
=8 s M S|Es 3 138 6-86 to 90
s[5 8 e R — =lE2 amor. 1)
= = " wilga B cale. 59.0
=12 2 e 5|5z “ mont. 8.6
Sle x5 e g '§§; E quar. 7.7
' E o i E o
=g 4 P ne 23 4 3 mics 48
2 Al =] £ - amph. 2.9
= -«g_l___l_x-.t. — = kaol. 1.1
3 . E
i e St o1 (N IO 3 7 pyri 0.8
b ) -
:hr_L"__l_"L -
e I o 3
= TV -
5 :ﬁi‘i.._‘“. 51 80| &Y 61
— A -
"""ﬁ"“_;__ﬂ 56Y 6/1 -
st :
L -
TR e -
ot K 7
_L'L-:}-A. — =1
ey AT g 5
f _l:vJ..-v—l_- N 6 = 80
.‘.'—_,__l_ 1 [109]  mottied with ]
"‘-‘3_ 56Y 6/1 e
sfc|6 oA s|cls .
H|A]|G b Nnlala .
Flals = ] Flcle
Rlc|al| core é‘f"'_t:_g e Rlc|e| Core e
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Site 329 Hole tore 19 Cored Interval:170.0-179.6 m Site 329 Hole Core 20 Cored Interval:189.0-158.5 m
FOSSIL ad FOSSIL [}
ZONE | CHARACTER | = = § ZONE | CHARACTER | = " z %'
S| g = = = o
4 2=z 2| & | crmowosy | E |2 LITHOLOGIC DESCRIPTION g 2lolsl Bl & | uimowosr |52 LITHOLOGIC DESCRIPTION
wme|lwnlE]n]| o] W =2 wielwl|ls|wn|w w = 2
HE1E I B E|E SE|8|=|g|" [
5 = glg|= Ll B eal|=Z|a I
0 NANNO DIATOM OOZE 0 N.0. MANNO-RICH MICRITE DIATOM DOZE
- Al ternat_ing 1ight gray and greenish gray = u Greenish gray mottled with grayish olive
] poze. Lithic clasts are regarded as ] — | and olive black, gradational to Tight gray
7] downhale contaminants. = q and then gradational to Tight olive gray,
0.5+ Characteristic siear 51ide 0.5 mottled with olive black. Dlive black
- T 3 i . mottling due to pyrite concentratfion.
1 - diatoms 1 B ’ Micrite includes disaggregated nannos.
]_g_' 100 N'.i":ﬂ‘!c1 it nTnn?ie ;g gg 1.0 Characteristic smear slide
- mo: W micr =3 = 130
] oy 6/2 clay 0 - - I diatoms i T
. qtz. TR TR o micrite 30 43
- o= pyrite TR 1 = nannos 15 25
: o B 25| il B
=] - 2 rams
— | sponge spic. - TR e rads TR 1
2 m 56Y 6/1 silico. A3 TR 2 7 sponge spic. ™ 1"
B — | Carbon-carbonate = %0 ho by ® -
©5 . -65 to 66 4-65 to 66 3 5GY 6/1 vol. glass z TR
gs - t. carb T 7.5 E mottled with ~ PYTit L
e =z | 0. carb 0.2 0.3 107 472 Carbon-carbonate
%5 I CaCoy 33.0 35.0 | 5¢ 2/1 2-100 to 101 4-100 to 101
ko — - t. carb F] y
T - | -3 0. carb 0.4 0.2
o - 25 | Catly 2.0 50.0
T —
EfEE = | 83 ’ 6-100 to 101
3 3 = t. carb AT
= E 2 3 = | W g8 3 0. carb 0.2
= |8 § 3 i wls? - I Cathy 35.0
g2 3 glzz 3 Bulk X-r
8 3 Slts 3] 2-101 to 105
B ] ! — =lss = | amor . x
. Ele calc. 58.5
= 5)|a'E . plag. 9.6
7 I 22 B | quar. 9.1
— E’:'; - | mica 7.4
- = 4 1 mont. 6.6
4 B | SGY 6/1 E_ . N7 K-Fe. 38
o|els] | 3 F $2=d] I
-1 3 chlo. .
wlale E l . 130 kaol. 1
Flele ] | cc - | -
Fle| Cere 3
: I Catcher ]
5 3 |
= 5Y 6/1
B | mottled with
2 5Y 2/1
| 10Y &/2
6| 3 ]
Nlale ] |
slclse s
FlC|G c
o B I M c
olalm Catcher

Explanatory notes in Chapter 1

6Z€ IIIS



oLI

6Tt ALIS

329 "
Site I‘|c-|:;_os‘s Core 21 Cored Interval:208.0-217.5m Site 329 Hole Core 22 Cored Interval:236.5-246.0 m
L u T
LIWE CHARACTER | = » 5 § , ZONE I:N.Fﬂgiz‘liu = =2
i ol 1 = THO =3 B " " ™ = - slE
gE B F[e|] 2 &M [E)S BLTHRLOR1CS DESCRIPTION glg Blzlg] |B| B |vmower [F[2 LITHOLOGLE DESCRIPTION
R HE FEHEHEW - &5
a|5
0 NANKO-RICH DIATOM 00ZE 0
] Greenish gray with layers of grayish p= DIATON 00ZE {"'jw 11th
] olive, light alive gray, pale olive. ] NAKND CHALK (minor Tith
- 7 Pyrite-rich streaks. Micrite includes ] Core 15 partly voze and partly 1ithified
o 0.5 vo1o disaggregated namnos. Lithic clasts 0.5 due to silicification. Grayish olive and
=1 1 =] are regarded as downhole contaminants. 1 — volo ‘]I]'?eni;: sray; l!gh; al ;\{s gray and pale
8 ] - olive bands near base. Firmer parts of
= 7 Characteristic smear slide - core show burrow mottling. Firmer parts
w 1.0 S am pr 3-70 4-70 ¢ 1.0 include Tauthigenic silica minerals.
= _W‘V'V_‘E | |er.t:ms -] 30 B Lithic clast is regarded as a downhole
-b-_\q,a\'_% micrite 4 0 37 contaminant.
e —Si | nannos 20 a9 25 o
- A clay 10 2 : u_"w_-v_-u:-:ﬂ Characteristic smear slide
= 1= e I qtz. TR TR 2 T o 72 3-47 4-99
2 :% pyrite ™ - 1 N T diatime m e T
£ = = 5GY 6/1 el A T ] micrite 7 12 5
w B S | onods . - Mm- = L
we i Pt forams - R - x Py clay 2 - 3
£ s 2| o= rads 11 M - 2| 4°=—=4 |n nannos w10 70
S8 i, nAnA sponge spic. ™ - TR i 3= 1oy 4/2 qtz, ™ 5 T
g« 1A | silico. W - wis B B rads o
sz . 4 Carbon-carbonate ) B o o o] Sporge Spic. L L. L
2 fosssed || SRS 85 to 85 4-86 to 87 Slg & 122" Sl ®oo- T
£ 8 = 107 4/2 t. carb R 5.7 =3 B 1o pyrite 1 - M
35 = o 0. carb 0.4 0.2 gleE =T Carbon-carbonate
£ T 2- i
gz Cat0s 21.0 50.0 3T 8 =251 b e b o 265,10 70 4-124 to 126
a — w 5 o . P 5
22 A oy 70| ey 6/ =f3° Artoesd (YT / 0. carb 0.5 0.7
3 3 ] N R 3 b it oy 4/2 CaCly 3.0 21.0
28 i = sy 5/2 tall i b {n, e B
= 15 [~ o 6/2 g%® = Pt
8 e = 28 . s
. 56Y 6/1 2 1T ===
y ~ = m N 56Y /1
: ; EEere
— T~ D
- = i Vel
5 4 E 70 4 P B
E' j :::‘_-L_LJ- 99 | 5Y5/2
2 i slcls o= == = 56¢ 6/1
= -4 5Y &f2 g ety o 5Y 5/2
wlale ] ] l— 5/
sjc|é = o |
wlale F[rcl 6 ] 10Y 6/2
flele Core ot RICIE] core [ =i l-
Catcher 0| C|P| catcher (= 22—
RIF|H b e
Tl v
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Site 329 Hole Core 23 Cored Interval:265.0-274.5 m Site 329  Hole Core 24 Cored Interval:284.0-293.5 m

FOSSIL [ FOSSIL t
IO ) cwmracTer | = | E %‘ ZOKE | chaacten | = g 3 %'
gl Bl || AE| & [ comowosy [E] = LITHOLOGIC DESCRIPTION H € alzl IE] & | uimvoosy g a LITHOLOGIC DESCRIPTION
=lE2gz|2|s|g| %] ¥ 5|2 “(2BaElz|2|4]| 8] & |2
035 Sla|€|” bl QE: HEIFE S|E
sRs|2|F|= @l = c@slg|2|a i
0 NAKND CHALK 0 DIATOM-RICH NAKNO CHALK
] Pale olive, greenish gray and very 1light — Greenish gray;: yellowish gray gradatiomal
B gray. Abundant burrow mottling; some dark -1 through pale olive to greenish gray;
:’.-"‘ . YoID pyritic streaks. Very light gray interval . 1ight gray gradational to pale olive.
£ 0.5— is a nearly pure nanno chalk. 0.5 VoID Extensive burrow mottling. Dark pyrite-
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