3. SITE 265

The Shipboard Scientific Party'

SITE DATA

Date Occupied: 29 December 1972

Date Departed: 1 January 1973

Position: 53°32.45'S; 109°56.74'E

Water Depth: 3581 corrected meters (echo sounding)
Water Depth (adopted): 3582 meters (drill pipe from rig floor)
Total Penetration: 462 meters

Number of Cores: 18

Total Section Cored: 169 meters

Total Section Recovered: 108 meters

Percentage Core Recovery: 64%

Oldest Sediment Cored:
Depth below sea floor: 444 meters
Lithology: Nanno ooze and chalk
Age: Lower middle Miocene

Basement:
Depth below sea floor: 0.5 sec (reflection time)
Depth below sea floor: 444.5 meters (drilled)
Average velocity to basement: 1.78 km/sec
Lithology: Basalt

Principal Results: About 370 meters of predominantly diatom
oozes of Recent to early Pliocene age overlie about 75
meters of nannofossil ooze and chalk of late to mid
Miocene age. The significance of the marked lithologic
change and the precise time (somewhere in the interval 10
m.y. to 4 m.y.) at which the change occurred is not yet
known. The lithologic change may relate to a major
climatic event such as the initiation of the Antarctic
Convergence in the middle Gilbert (~4 m.y.B.P.) as
suggested by Hays (1965). Sedimentation rates are extreme-
ly high during the Quaternary, occasionally exceeding 130
m/m.y. Relatively fresh, coarse-grained tholeiitic basalt
was recovered below the ooze. The age of the basal sedi-
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ment resting on the basalt is middle Miocene, in excellent
agreement with the age of the basement as predicted from
magnetic lineations.

BACKGROUND AND OBJECTIVES

Site 265 is located on the south flank of the Southeast
Indian Ridge (Figure 1) and about 500 km from the
ridge crest in a water depth of about 3560 meters.
Magnetic anomaly lineations are well defined in this
region and indicate the age of the oceanic crust to be 12
to 15 m.y. old. An anomalously thick sequence of
acoustically transparent sediment overlies oceanic layer
2 at the site (Figure 2). Seismic profiler records show a
very weak return from the sea floor, with a much
stronger return from the underlying basement. This in-
dicates very “‘soft” sediments at the mud line and may
present difficulties in determining the depth by tagging
the bottom with the drill string. The sediments are about
400 to 500 meters thick (0.5-0.6 sec reflection time) as
compared with about 100 to 200 meters at other
localities where the age of the crust is the same. The
areal extent of the “‘thick sediment patch” is not well
defined, but probably exceeds 10° km?2. The inferred
average sedimentation rate at this site is thus high, being
about 4+ cm/1000 yr.

Site 265 lies about 300 to 400 km south of the present
position of a major oceanographic singularity, the Ant-
arctic Convergence.

The position of the Antarctic Convergence is known
to play an important role in determining the distribution
of siliceous versus carbonate sediments on the underly-
ing sea floor. The objective at this site was to investigate
the nature of rapid sedimentation here and to contrast it
with the more *‘normal” regimen anticipated at the third
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Figure 1. Location of Site 265 and bathymetry. Contours
in fathoms (corrected). Solid line shows location of
Eltanin 49 seismic profile shown in Figure 2.

Leg 28 site (266), located about 300 km to the south,
Another objective was to study the biostratigraphy at a
site near the Antarctic Convergence in an area where
mixed siliceous and carbonate fauna and flora are ex-
pected and to determine the historical stability of the
convergence in this area. A third objective was to obtain
a fresh sample of oceanic basement (layer 2).

OPERATIONS

The approach to Site 265 was made on a course of
222° at reduced speed of about 7 knots.

In an effort to improve the subbottom reflection
record, the ship’s speed was further reduced to about 5
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knots. Even at this speed the profiler record was of
marginal quality with only a suggestion of a bottom
reflection and a very diffuse return from acoustic base-
ment.

The final site selection was made, on the basis of the
profiler and PDR records which showed the presence of
about 0.50 sec (two-way travel time) of extremely
transparent sediment overlying acoustic basement. The
ship continued past the site at slow ahead while the
towed gear was retrieved, then reversed course and re-
turned to the selected site using the PDR trace as a guide
for dropping the beacon. The beacon was dropped at
2350 on 29 December 1972 in 3571 meters of water
(PDR corrected for sound velocity) and dynamic
positioning in automatic mode was achieved by 0400 on
30 December.

While the bottom-hole assembly and drill pipe were
being run, a sonobuoy record was obtained. The airgun
was floated at about 2 ft subsurface. This eliminated
much of the bubble pulse, but the decrease in energy
output coupled with the very slow drift (ca 1/4 knot) of
the sonobuoy and almost continuous screw and thruster
noise produced a very poor record.

Hole 265 was spudded in at 1230 on 30 December.
Drilling with intermittent coring was carried out to a
depth of 462 meters subbottom (Table 1). A total of 18
cores was taken, 16 in sediment and 2 in basement. Of
those in the sediment, total penetration was 151.5
meters, core recovered totaled 104.1 meters for an
average recovery rate of 69%. Recovery was quite
variable with eight cores better than 85% recovery and
the remainder ranging down to “‘core catcher only.” The
last two cores penetrated about 17 meters into basement
and recovered 3.6 meters of basalt.

Drilling and coring operations were suspended for a
period of several hours because of problems with the
hydraulic pumping system. No problems were en-
countered with the dynamic positioning system.

The drill string and bottom-hole assembly were
recovered and secured and the ship got underway at
0800 on 1 January 1973.
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Figure 2.
Location of profile shown in Figure 1.
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Eltanin 49 acoustic reflection profile in vicinity of Site 265. Vertical scale in seconds of two-way reflection time.
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TABLE 1
Coring Summary, Site 265
Date Depth From Depth
(Dec. Drill Floor Below Sea Cored Recovered Recovery

Core 1972) Time (m) Floor (m) (m) (m) (%)
1 30 1358 3592.0-3601.0 0.0-9.0 9.0 9.0 100
2 30 1510 3610.5-3620.0 18.5-28.0 9.5 8.0 84
3 30 1616 3639.0-3648.5 47.0-56.5 9.5 5.0 52
+ 30 1723 3667.5-3677.0 75.5-85.0 9.5 4.3 50
3 30 1842 3696.0-3705.5  104.0-113.5 9.5 9.3 98
6 30 1956 3724.5-3734.0  132.5-142.0 9.5 5.3 56
7 30 2113 3753.0-3762.5 161.0-170.5 9.5 8.3 87
8 30 2246 3781.5-3791.0  189.5-199.0 9.5 6.8 72
9 31 0010 3810.0-3819.5  218.0-227.5 9.5 9.5 100
10 31 0208 3838.5-3848.0  246.5-256.0 9.5 7.5 78
11 31 0435 3867.0-3876.5  275.0-284.5 9.5 0.4 4
12 31 0640 3895.5-3905.0  303.5-313.0 9.5 cc -
13 31 0825 3924.0-3933.5  332.0-341.5 9.5 3.3 35
14 31 1210 3953.5-3962.0  360.5-370.0 9.5 9.4 29
15 31 1730 3990.5-4000.0  398.5-408.0 9.5 9.0 95
16 31 1900 4019.0-4028.5  428.0-436.5 9.5 9.0 95
17 31 2033 4036.5-4044.5  444.5-452.5 9.5 1.5 19
18 31 2300 4044.5-4054.0  452.5-462.0 9.5 2.1 22
Total 169.0 108.0 64

LITHOLOGY pelagic sediments, except for the occurrence at 2.3

General

Five principal lithostratigraphic units are recognized
in cores from Site 265. As indicated in Table 2, four mid-
dle Miocene and younger sedimentary units are com-
posed chiefly of siliceous and calcareous oozes totaling
445 meters in thickness. Drilling terminated in basalt at
a total subbottom depth of 462 meters. Absence of
metamorphic effects in barely lithified basal sediments
suggests, along with other evidence, that the contact
below the sedimentary sequence is depositional rather
than intrusive. Because of locally poor core recovery
and incomplete coring, the contacts between the four
sedimentary units were not observed.

The intercalated siliceous and calcareous sediments at
this site possibly record movements of the important
oceanographic barrier, the Antarctic Convergence, now
lying only 300 to 500 km to the north. Terrigenous com-
ponents are here generally minor in the dominantly

meters below the sediment surface of a small, sub-
angular pebble, which might be a dropped clast.

Unit 1: Clay-Bearing Diatom QOoze

Soft to soupy diatom ooze lies directly beneath the sea
floor and makes up the youngest unit recognized. The
ooze is between 57 and 75 meters thick, generally clay
bearing, and contains variable but mostly minor or trace
amounts of micarb, sponge spicules, foraminifera,
radiolarians, calcareous nannofossils, and silicoflagel-
lates. There is little evidence of bedding other than in
slight variations of color. Preliminary microscopic ex-
aminations have not been able to relate the color dif-
ferences to compositional variations. Colors are chiefly
grayish-olive to light olive-gray, varying through shades
of yellowish and light gray across color contacts that in
most places are barely perceptible and in only three
places sharp. The lithology appears uniform except for
local concentrations of micarb of about 5% to 10% in the

TABLE 2
Lithologic Units, Site 265
Unit
Subbottom Thickness
Unit Lithology Depth (m) (m) Age
1 Clay-bearing diatom ooze 0-57 57
2 Micarb-bearing diatom 57-342 285 Pleistocene
ooze, commonly nanno- fo
and foram-bearing Pliocene
3 Clay-bearing diatom ooze 342-370 28
Clay- and diatom-bear- 370-445 15
ing nanno ooze: nanno
chalk at base Mid to late
5 Olivine-bearing pyroxene 445-7 ? Miocene
basalt
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highest part of Core | and near the base of Core 2, and a
decrease in the amount of clay near the base of Core 3.
X-ray data show the presence of barite in Section 2 of
Core 2. Except for a single small lithic clast at a depth of
2.3 meters, clay and rare silt are the only probable
terrigenous components. The clast, a subangular,
grayish-black dense rock about 2 mm in size, is the only
evidence for ice rafting encountered at this site.

Sedimentation rates for Unit 1 are in the vicinity of an
extremely high 162 m/m.y.

Unit 2: Micarb-Bearing Diatom Ooze

Unit 2, comprising sediments of Cores 4-13, is con-
spicuously more varied in lithology and color than the
clay-bearing diatom oozes of the overlying and underly-
ing units. Unit 2 is characterized by its high degree of
heterogeneity, comparative abundance of bedding, and
general abundance of micarb and locally of forams and
calcareous nannofossils mixed in the dominantly
siliceous material, This unit is between 265 and 315
meters thick, between Cores 3 and 4 and between Cores
13 and 14,

Light olive to yellowish-gray and grayish-olive oozes
predominate and are in sharp or gradational contacts
with each other and with less common ooze having
shades of very light to light gray and, rarely, pale
yellowish-brown. Our studies suggest that lighter shades
of gray and yellowish-gray are commonly associated
with a relative abundance of forams and nannofossils in
these sediments, whereas darker grays and olive-gray, as
in a 0.6-meter thick bed near the top of Core 13, are
commonly associated with sediments richer in clays.
Bedding which reflects apparent grain-size change was
observed only at the 4.2-meter level in Core 7. The
sediments throughout the unit are soft and poorly con-
solidated.

Whereas the adjacent units above and below are near-
ly free of micarb, forams, and nannofossils, these
calcareous materials are common throughout Unit 2 in
amounts totaling about 15% or less. Forams and nanno-
fossils constitute nearly 30% of the sediment in a 1-meter
thick bed in the lower third of Core §, in a 3.5-meter
thick section in the lower half of Core 7, and in a 0.5-
meter thick bed in the middle part of Core 8. The micarb
consists of angular grains of carbonate ranging in size
from 10x down to the limit of resolution. Its origin is un-
certain. In lithologies containing forams, it may in part
be composed of comminuted foram tests; but in general,
“micarb” appears more widely distributed than
recognizable forams.

Shore-lab X-ray data show Units 1 and 2 to contain
high montmorillonite/mica ratios; these are higher than
in Unit | at Site 266. Sedimentation rates range from 11
to 162 m/m.y.

Unit 3: Clay-Bearing Diatom Ooze

Unit 3 is a light olive-gray, stiff, clay-bearing diatom
ooze at least 9.5 meters and less than 58 meters thick
which was encountered only in Core 14. Lithology is
uniform, and the unit lacks any evidence of bedding
such as changes in color. It appears very similar to Unit
I except for its slightly greater degree of consolidation.
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Diatoms make up over 90% of the sediment, the re-
mainder consisting chiefly of sponge spicules and clay
with generally trace amounts of micarb and silicoflagel-
lates. Mottling is locally developed near the base of Core
14. Sedimentation rates approximate 11 m/m.y.

Unit 4: Clay- and Diatom-Bearing Nanno Ooze

The basal sedimentary unit consists almost exclusively
of white, stiff, clay- and diatom-bearing nanno ooze
having a thickness of more than 46 meters and less than
75 meters. The calcareous nanno ooze appears uniform
in color, texture, and degree of consolidation
throughout Cores 15 and 16 except for faint but sharp
changes to pinkish-gray color at about 6 meters in Core
15 and 0.7 meter in Core 16. There is no other evidence
of bedding in the sediments. The sediments are semi-
lithified to a poorly consolidated nanno chalk at the
base just above basalt in Core 17. Clay decreases in
abundance downward, ranging from a maximum of
about 18% at 2 meters in Core 15 to a minimum of about
1% in Core 15, as confirmed by shore-lab CaCOs
analysis. Calcareous nannofossils predominate in
amounts between 75% and 90% in Core 15, and even
more in the lower half of Core 16. Diatom content
ranges from trace amounts in the lower part of Core 16
to a maximum of from 5% to 10% in the upper part of
Core 15. Generally trace amounts of sponge spicules,
forams, and radiolarians make up the remainder of the
sediment. Sedimentation rates are in the vicinity of 11

m/m.y.

Unit 5: Olivine-Bearing Basalt

Although the basalt appears megascopically nearly
uniform throughout both cores, variants can be seen
microscopically. The basalt consists predominantly of
about equal amounts of lath-shaped plagioclase and
clinopyroxene (up to about 5%) of fresh to partly altered
olivine, and with lesser amounts of iron oxides and un-
identified alteration products mostly in interstices. The
plagioclase is calcic labradorite to chiefly sodic bytow-
nite (Anso-7s), indicated by extinction angles in the range
36°-40° measured in abnormal sections. Normal zoning
to thin rims of andesine is common. Moderately large
optic angles indicate that the nonpleochroic pyroxene is
probably an augite or subcalcic augite. Neither
pigeonite nor hypersthene have been identified. The
plagioclase and pyroxene are generally fresh.

The basalt is nonporphyritic and generally holo-
crystalline except near the top. Textures are mostly in-
tergranular but vary to diktytaxitic where angular voids
occur between plagioclase laths. In places, interstices are
filled with a groundmass of an unusually textured, finely
plumose intergrowth of pyroxene and plagioclase. Very
similar feathery intergrowths of these minerals occur in
mid-Atlantic Ridge basalts recovered on Leg 11 of
DSDP and also in dredge hauls and have been inter-
preted to be the result of rapid quenching by seawater.
Indistinct fragmental or detrital structures are present at
about 0.6 meters in Core 17, suggesting the occurrence
of flow-top or interflow breccias or reworked volcanic
pebbly conglomerate.



The original contact between sediments and basalt
was probably destroyed by drilling due to their great
contrast in hardness. The lowest sedimentary material
obtained is a white, poorly consolidated nanno chalk.
The amount of sediment lost by drilling is unknown, but
could be as much as 7 or 8 meters. Metamorphic al-
terations might be expected in water-soaked calcareous
sediments even at this distance if the contact is intrusive.
None, however, are observed in the chalk, and delicate
structures in fossils are perfectly preserved. The contact
of Unit 4 with the basalt is believed to be sedimentary
rather than intrusive. This conclusion is supported by
the possible presence of flow breccias or reworked
volcanic materials and of glass and quench textures in
the basalts, as well as the absence of contact meta-
morphic effects and of evidence of contamination of the
basalt by calcareous sediments.

PHYSICAL PROPERTIES

Bulk-density determinations using the GRAPE tech-
nique and sonic-velocity measurements were made on
nearly all cores obtained. Several porosity and addi-
tional independent bulk-density measurements were ob-
tained from syringe samples. Those data obtained from
the less disturbed core sections have been plotted
(Figure 5). The following general observations are ap-
parent. From the surface of the sediment to the base of
the diatom ooze at about 280 meters subbottom, porosi-
ty decreases very slightly from about 86% to 82%.
Associated with this porosity decrease is an increase in
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wet bulk density from 1.13 to 1.26 g/cc (syringe) and
1.20 to 1.25 g/cc (GRAPE). Some local variations in
GRAPE densities appear to correlate with the varying
amounts of clay and calcite content of the diatom ooze.
Sonic velocities in the same interval vary between 1.47
and 1.51 km/sec with no obvious systematic trend.

At about 280 meters the lithology changes from
diatom ooze to nanno ooze. The porosity decreases
across this boundary from 82% to about 62% and wet
bulk density increases from 1.25 to more than 1.50 g/cc.
No noticeable change in sonic velocity is observed,
however,

Several velocity measurements were made on hard
rock samples contained in Cores 17 and 18. Velocities in
basalt fragments ranged from 4.69 to 5.85 km/sec.
Measurements in different directions on the same frag-
ment yield significantly different velocities. The few data
obtained suggest that the minimum velocity axis is ver-
tical. A velocity of 3.99 was obtained for a fragment of
indurated volcanic breccia.

Alkalinity, pH, and salinity data are summarized in
Figure 3. Alkalinity is rather high, and shows a correla-
tion with lithology. The mean value is 4.43 meq/kg in
the siliceous part of the section, with lower values (mean
3.32 meg/kg) in the lower, calcareous part of the sec-
tion. The pH, both flow-through and punch-in, is
relatively constant in the siliceous part of the section,
and decreases slightly in the calcareous part. Salinity is
almost constant throughout the hole at values of 34.6 to
34.9.

pH Alkalinity, meq/kg Salinity, °/oo
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Figure 3. Shipboard measurements of pH, alkalinity, salinity of sediment pore waters at Site 265.

53



SITE 265

BIOSTRATIGRAPHIC SUMMARY

The ranges and occurrences of foraminifera, nanno-
fossils, radiolarians, diatoms, and silicoflagellates over-
lap considerably in several areas of the section at Site
266. Foraminifera are generally sparse and occur only
sporadically down the section. Considerable parts of the
site (Cores 4 to 12, 15, 17 and 18) are barren of forams.
Nannofossils are absent from Cores 1 to 9, but they are
generally present below Core 9, becoming common to
abundant in Cores 15 to 22. Radiolaria are common in
Cores 1 to 9, but are rare and poorly preserved in the
remainder of the section. Diatoms occur commonly
throughout Cores 1 to 17; below this interval, however,
preservation is poor and abundance is reduced to trace
amounts.

Because there is a good area of overlap of ranges of
the siliceous and calcareous microfossils at this site, this
section is extremely important for correlation of age
assignments and zonal schemes between the different
microfossil groups. For this reason the ranges of micro-
fossils at this site have been used as the basis of the
microfossil correlation chart produced earlier in this
volume.

Distribution of the various microfossil groups allows
the sediments of this site to be subdivided as follows:
Pleistocene: Cores 1-3; Pliocene: Cores 5-9.

The positioning of the Plio/Pleistocene boundary is
within the area between the bottom of Core 3 and the
top of Core 5. The actual position of the boundary
differs slightly between the different siliceous organisms,
and as no significant information can be given from
calcareous microfossils, a section of core (bottom of
Core 4) has been designated for the Plio/Pleistocene
boundary.

At this site there is only a very short upper Miocene
section (Core 10) followed by relatively long mid
Miocene (Cores 11 to 17) and lower Miocene (Cores 17
to 22) sections. The lower Miocene sediments (Core 22)
rest on basement.

There is some difference between the positioning of
the middle/lower Miocene boundary on the basis of
siliceous and calcareous microfossil distribution. How-
ever, the boundary based on calcareous microfossils has
been selected, thus tying the boundary to previously
described type sections. However, this controversy is
dealt with in more detail elsewhere in this volume.

FORAMINIFERA

Planktonic foraminifera are present, but generally
scarce, throughout most of the section at Site 265. Some
intervals are barren, probably as a result of solution. All
assemblages found are of very low diversity, the max-
imum number of species recorded in any one sample be-
ing five (Sample 9, CC).

Assemblages from the diatom oozes are dominated by
left-coiling Globorotalia pachyderma, and in most sam-
ples it is the only foram species present. Right-coiling
populations were not seen. Globigerina bulloides and
Globorotalia inflata are sporadically present and Globi-
gerina quinqueloba was seen in Core 7 and Globorotalia
crassaformis in Core 9. Cores 7 and 9 also contain a
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variety of G. inflata with an axial periphery which is
more angled than in the typical mid-latitude form; this is
probably a geographical subspecies adapted to colder
water environments.

The presence of G. pachyderma throughout the
diatom ooze interval indicates an age of late Miocene or
younger; on the basis of planktonic foraminifera,
neither more precise age assignments nor a zonation of
this interval are now feasible.

The nanno-ooze interval of Cores 15, 16, and 17 also
contains low-diversity assemblages, in this case
dominated by Globigerina woodi woodi. A form ten-
tatively identified as Globorotalia conica is also present,
and is common in Sample 15, CC. Also present
throughout, but scarce, is G. continuosa. The chalk frag-
ment from above basalt (Core 17) contained a specimen
of ?G. siakensis, and a small specimen of Catapsydrax
sp.
If the identification of Globorotalia conica is correct,
then the age of the nanno-ooze interval is middle
Miocene (equivalent to Globorotalia mayeri Zone or
Zone N.14).

Nannofossils

The brownish-gray diatomaceous oozes sampled in
the upper part of the section at Site 265 (Cores 1 to 4)
are devoid of nannofossils, except for a few scattered
horizons which contain rare assemblages. In these
sporadic horizons nannofossil preservation is generally
poor, although a few well-preserved specimens can be
found occasionally. The nannofossils in such horizons
give only approximate age indications (Pleistocene), but
this age is not reliable as it is based on only a few
specimens of diagnostic species. Species found in the
nannofossil horizons include: Emiliania huxleyi,
Gephyrocapsa oceanica, another smaller Gephyrocapsa
sp. Other species such as Cyclococcolithus leptoporus,
Umbilicosphaera mirabilis, Helicopontosphaera kampt-
neri, and Coccolithus pelagicus are present in small num-
bers or as single isolated specimens, although there are a
few horizons in which C. pelagicus forms a relatively
high proportion of the assemblage. Only one horizon
was found in this upper part of the hole which contained
abundant nannofossils (Sample 4-1, 30 cm); this assem-
blage was dominated by a small Gephyrocapsa sp.

The diatomaceous oozes sampled in the middle part
of the section at Site 265 (Cores 5 to 14) generally all
contained a small background assemblage of nanno-
fossils. Species present include: Gephyrocapsa oceanica,
Cyclococcolithus leptoporus, Helicopontosphaera kampt-
neri, Cyclococcolithina macintyrei, Reticulofenestra
pseudoumbilica. A few specimens of Discoaster asym-
metricus and Discoaster brouweri were found in Sample
13-3, 143 cm.

In the lower part of this site there is a marked change
from gray siliceous ooze (Core 14) to white, stiff
calcareous ooze (Core 15). This lithological change is ac-
companied by a change in microfossil content. Cores 15
to 17 contain common to abundant well-preserved nan-
nofossils, but the assemblages have low diversities.
Species commonly present include: Cyclococcolithus lep-



toporus, Coccolithus pelagicus, Reticulofenestra pseudo-
umbilica, Discoaster hamatus, D. variabilis, Coccolithus
miopelagicus, Catinaster coalitus, Discoaster stellulus, D.
pentaradiatus, D. cf. moorei, D. deflandrei, Cyclicargo-
lithus floridanus, Reticulofenestra sp.

The sediments of this site can be stratigraphically sub-
divided: Pleistocene: Sample 1-1, 50 cm to Sample 9-5,
55 cm; Upper Pliocene: Sample 10-1, 60 to Sample 13-1,
60 cm; Lower Pliocene: Sample 13-2, 139 to Sample 14-
6, 125 cm; Upper Miocene: Sample 15-1, 46 cm; Middle
Miocene: Sample 15-2, 30 cm to Sample 16-6, 115 cm.

Radiolaria

Common, well to moderately preserved Radiolaria
were recovered from the post-Miocene sediments (Cores
1 to 14), whereas few to common, moderately preserved
Radiolaria occurred in the upper/middle Miocene
sediments (Cores 15 and 16).

The Miocene/Pliocene boundary is located in the cor-
ing gap between Cores 14 and 15, Radiolarian zones
represented are: Cores | to 3, the Antarctissa denticulata
Zone, Core 4, the Stylatractus universus Zone; Core 5 to
Core 10, Section 3, the Saturnalis circularis Zone; Sam-
ple 10, CC to Core 14, the Helotholus vema Zone; and
Cores 15 and 16, the Theocalyptra bicornis spongo-
thorax Zone. The Eucyrtidium calvertense Zone was not
located at present, and it may be present at Core 10
between Section 3 and the core catcher.

No hiatus nor reworked Radiolaria were observed at
this site.

Diatoms

Core-catcher samples from Cores 1 through 17 were
examined for diatoms. Diatom preservation is fairly
good in Cores | through 14 and poor in Cores 5
through 17.

Although no zonal boundaries were detected, por-
tions of zones were found throughout the site. The
Coscinodiscus lentigenosus Zone is found in Cores |
through 3. The Coscinodiscus elliptopora/Actinocyclus
ingens Zone is found in Cores 4 through 10. Cores 11
and 12 are not zoned because of poor recovery. Cores 13
and 14 contain a portion of the Nitzschia interfrigidaria
Zone. Cores 15 and 16 contain a portion of the Den-
ticula hustedtii/ Denticula lauta Zone.

SUMMARY AND CONCLUSIONS

Site 265 is located about midway down the south
flank of the Southeast Indian Ridge in a water depth of
3582 meters. The site occurs in a region characterized by
small-scale rough topography which tends to parallel
relief in the basement as seen in seismic profiles. On
profiles from Eltanin 45 in this region and in the cor-
responding position on the north flank, the sediments
display mound-like or ‘‘haystack’ configurations, the
thickest accumulations being centered above small base-
ment highs (Frakes, 1971). Within the mostly
transparent sediments, minor primary structure is
revealed by discontinuous reflectors which often are
draped in anticlinal form over the basement highs, Judg-
ing from the few seismic traverses run parallel to the
ridge in which the apparent basement roughness is

SITE 265

reduced and haystack forms are rare, it is likely that
both basement and sediment fabric are elongate parallel
to the ridge flank. The origin of these haystack struc-
tures is problematic, but may be related to winnowing of
sediments in the topographic lows by bottom currents
moving eastward along the ridge flank. Correlation be-
tween the seismic profile and the section cored at Site
265 is shown in Figure 4.

The origin of the features may be closely related to the
processes that gave rise to the extraordinarily high ac-
cumulation rates in diatomaceous sediments at Site 265.
The site, in part selected to examine the sedimentation
history of a large area of thick sediments (Houtz and
Markl, 1972), is underlain by about 444 meters of sedi-
ment, of which at least the upper 370 meters are made
up of diatomaceous sediments of Pliocene and Quater-
nary age. The minimum sedimentation rate for all diato-
maceous deposits here is about 97 m/m.y. and is ex-
tremely high when compared with “normal” rates for
this type in the Southern Ocean (20-40 m/m.y.).
Segments of the siliceous sequence accumulated at rates
exceeding 130 m/m.y. ;

High accumulation rates for diatomaceous deposits
may result from high productivity in the upper part of
the water column, from a decrease in the rate of shallow
dissolution of the microflora, or from concentrated
deposition due to patterns of oceanic currents. There is
no obvious independent evidence to support either a
localized increase in productivity or a change in dissolu-
tion rates. However, a large area in which Pliocene and
younger deposits are attenuated lies to the west of, and
“upcurrent” from, Site 265; this includes the Kerguelen
Plateau and a broad region lying to the east of it
(Kaharoeddin, et al., 1973). Possibly, remains of micro-
organisms living in the upper water column have been
swept eastward from this region (west of 95°E) by
strong currents in the circumpolar system, eventually to
reach the bottom in the region where the energy of the
system is diminished as a portion turns northward along
the Australian coast (east of 105°E). Thus thin sediment
accumulation in the west may represent the effects of
strong currents while thick sediments in the east may
reflect less-active currents. In this tentative interpreta-
tion many of the siliceous microorganisms would have
been transported over a latitudinal distance of 800-1000
km, during which time they would have settled through
a water column of about 3500 meters. The areas ex-
hibiting anomalously thick sediment are only about 200-
500 km on a side, thus arguing against regional current
patterns as the controlling factor.

Diatom-bearing nannofossil oozes and chalks at the
bottom of the hole may be entirely of middle Miocene
age, though biostratigraphic considerations allow the
possibility of late Miocene in the top of Core 15. Assum-
ing that the middle-late Miocene boundary occurs
midway in Core 15 and also that the oldest sediment at
the site is 13.5 m.y. old, a minimum sedimentation rate
of 11 m/m.y. is calculated for the nannofossil-rich
deposits, a moderately low rate compared to other Leg
28 sites. However, it is quite possible that an uncon-
formity occurs between Pliocene strata in Core 14 and
Miocene sediments in Core 15 (sedimentation rate, ~5
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Figure 4. Comparison of Eltanin 49 seismic profile across Site 265 and the drilled section.

m/m.y.), and may be an indication of a change in
current regime near the beginning of the Pliocene.

The youngest nannofossil ooze at this site occurs in
Core 15, Section 1 and the oldest diatom ooze in Core
14, Section 6. By extrapolated sedimentation rates these
samples are dated at 10.3 m.y. and 4.1 m.y., respectively.
The dramatic change from deposition of nannofossil
sediments to diatomaceous ones may have taken place
at any time within this interval.

Magnetic anomaly lineations are well defined in the
region of Site 265 and the site appears to lie between
anomalies 5 and 5B, indicating an age of 12-14 m.y. for
oceanic basement. The age as determined by paleon-
tology of the oldest sediment is middle Miocene (10.5-16
m.y.), in good agreement with the predicted age. That
the basalt in Cores 17 and 18 is extrusive in origin is in-
dicated by abundant vesicles and amygdules with de-
vitrified glass at the top, by the presence of probable
flow breccias, plumose intergrowths of pyroxene and
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plagioclase which fill interstices, and by well-preserved
structures in microfossils within Core 17 sediments.
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Figure 6. Graphic hole summary, Site 265.
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Site 265 Hole Core 1 Cored Interval:0-% m Site 265 Hole Core 2 Cored Interval:18.5-28.0 m
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Explanatory notes in Chapter 1
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Site 265 Hole Core 3 Cored Interval:47-56.5 m Site 265 Hole Core 4 Cored Interval: 75.5-85.0m

19

FOSSIL
CHARACTER u FOSSIL
i 5| w E ; CHARACTER | _ z(u
w] 2| = — z| w =
] =1 2lal .|l5 LITHOLOGY LITHOLOGIC Df w =1 - =
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3 44 e, e i) i
=~ I (& Sec. 2 (100 em): M Sec. 2 (20 cm):
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(=) Site 265  Hole Core § Cored Interval: 104-113.5 m Site 265 Hole Core § Cored Interval: 132.6-142.0m
i FOSSIL i FOSSIL = [w
CHARACTER 5 gz CHARACTER sl w Sz
v = § -1
ul 2 |2|s 2| & | LitvoLosy § ] LITHOLOGIC DESCRIPTION w| 2 |als] 2] & | cimnocosy g E LITHOLOGIC DESCRIPTION
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= I * -] i ec. 4 (90 cm): slight, gradatioma] color contact.
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5 . e at base. 4 2% clay
= | Sec. 5 (60 cm):
el u = | {ww] Sec. 5 (108 em): sharp 651 diatoms 1% carbonate
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Site 265  Hole Core 7 Cored Interval:161-170.5 m Site 265 Hole Care 8 Cored Interval: 189.5-199 m
FOSSIL FOSSIL
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2 3 =
- WG a - | o =
g 3 | Bulk E = - e S Sok draons
wl = = | [u,?:_ Sec. 4 (40 cm): == = [ .G! 5% sponge spicules
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Site 265 Hole Core © Cored Interval: 218-227.5m Site 265 Hole Core 10 Cored Interval; 246.5-256 m
FOSSIL FOSSIL
CHARACTER | _ 5| CHARACTER | _ 5|2
S|l g o g a| g E
gl 2 |2|s| |E| & | vrmiocosy 2|3 LITHOLOGIC DESCRIPTION w|l 2 |a|s =1 & | Lrmvocosy £ § LITHOLOGIC DESCRIPTION
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wlS|wla = & E w|S|wlan =
g|g|€ 8|5 g|2|8 2|5
i =
[ = T
* Light olive gray (5Y 6/1), soft, micarb-nanno-bearing | Medium 1ight gray (N6), soft, DIATOM DOZE.
DIATOM OOZE. | |« Sec. 1 (34 cm?: becomes grayish olive (10Y 4/2).
1 Sec. 1 (40 cm): gradational color contact. 1 | Sec. 1 (78 cm): sherp color contact.
Gz Olive gray (5Y 4/1), soft, micarb-bearing DIATON 0OZE, | W Yeku;sh gray (5Y 7/2), soft, micarb-bearing, DIATOM
I becomes grayish olfve (10¥ 4/2). | |8z Sec. 1 (110 em): gradational color contact.
Sec. 18595? ?“" ] | |« sec. 1 (50 cm): sec. 1 (130 cm):
| & cabns vyt 0% diatoms 87% diatoms
- carbonate = el i ] b 5% sponge spicules E% carbonate
y 5% sponge spicules e | 1% carbonate s ieul
3% calc. nannofossils = = S Mot Splenia
& = ey 1% clay 1% cale. nannofossils
Sec. 2 (80-90 cm): indistinct, gradational bedding. e T 3] Grayish olive (10Y 4/2), soft, micarb-bearing DIATOM ODZE.
2 | Sec. 2 (85 cm): 2 i e e I i Sec. 2 (20 cm): gradational color contact.
. 85% diatoms 4=="="=] Very light gray (NB), soft, micarb-rich DIATOM DOZE,
l 6% carbonate = o] | grades downward into micarb- and nanno-rich DIATOM
5% sponge spicules - DOZE by 130 om Tevel.
3 J_ 2% calc. nannofossils o st e {f I ( ) a )
s . iy (| Sec. 2 (70 om): Sec. 2 (130 cm):
H » Sec. 3 (40 cm): gradation color contact. I==s2A | 70% diatoms 60% diatoms
= I 15% carbonate 203 carbonate
= | Light olive Q'I‘.Ij- {5Y 5/2), soft, micarb-bearing i LA = | % 10% cale. nannofossils 15% calc. nannofossils
] 11 |« DIATOM 00ZE = e ) | 1z 5% sponge spicules 5% sponge splcules
@ 3 - | cc Sec. 3 (140 cm): 3 T o] |cc
S ] | G2 90t diatoms T A i Sec. 3 (15 cm): gradational color contact.
— 5% sponge spicules — v . 3
8 5 4% carbonate unspecitied ::‘;‘_M" =11 Light olive gray (5Y 5/2). soft, micarb-bearing DIATOM DOZE.
£ —~ 1 N 1% calc. nannofossils —'}r'v”1 I Sec. 3 (100 om): gradational color contact.
@ = | ="l Sec. 3 (S5cm):
w | = = Sec. 4 (105-108 cm): layer of light gray (N7), soft 4 =
= la - | NANND-DIATOM DOZE with 30T cale. nannofossils. £ bt B b Bl
- — T~
é 5 a Sec. 4 (135 om): sharp color contact. :'_‘U'_V':‘_:‘-;‘_: : . 5% sponge spicules
@ - - Y i 3 clay?
=1 y ] | Olive gray (5Y 3/2) DIATOM OOZE. y P | [ 2% calc. nannofossils
s 3 |2 Sec. 5 (50 cn)i R e L Yellowish gray (SY 7/2), soft, micarb-bearing DIATOM 00ZE
@ - | 95% diatoms pu S ] grades downward to micarb-rich ocze at 120 cm level;
& — il 5% sponge spicules == 'HC no visible contact.
= 1% clay oo .
— | TR carbonate _:v?":w?";: I, Sec. ;55-,12?:::3‘;
- | |30 TR calc. nannofossils :?:v;"‘i;‘;: I = 17% carbonate
= 1 la rRlC]6 s S R 5% sponge spicules
— | ez e o,y 3% calc. nennofossils
- P S
5 - I - e Sec. 5 (0-15 cm): Light olive gray (5% 5/2).
- | L= g g B Sec. 5 (15 cm): gradational color contact.
E | P == 3,".‘-': -, "‘ EE Olfve gray (5Y 3/2).
E III b IS e Sec. 5 (100 em): gradational contact
— P vl 0 e ¥
- | Eoc 2| Light olfve gray (5Y 5/2), soft, DIATOM DOZE.
m il [ Pale yellowish brown (10YR 6/2), soft, DIATOM DOZE. 0| FM] e BES2S]
| Sec. & (75 cm): gradational color contact. F|R|M| catcher Eu:':”'__‘_,:“;
I e Light olive gray (5Y 6/1), soft, micarb-rich, DIATOM OOZE. N |BARREN e
3 | Sec. 6 (135 ¢m): Expl
* = anatory notes in Chapter 1
| 708 diatoms # ¥ P
| 20% carbonate
[ 5% sponge spicules
I 3% calc. nannofossils
olrls = 1% foraminifera
G
FIE M Core
R IL |6 | Catcher -
N |F |M

§9T 411§
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Site 265 Hole Core 11 Cored Interval: 275.0-284.5 m Site 265 Hole Corel3 Cored Interval: 332.0-341.5 m

FOSSIL FOSSIL
CHARACTER| . | 5|2 CHARACTER | _ 5 §
=1 = =3 I =
g| & |2|g| |E] & [ Limowosy i 2 LITHOLOGIC DESCRIPTION wl 2 [2]g| |E| & | Lomower [E |3 LITHOLOGIC DESCRIPTION
~ alElvlE] & g 2| 8 alElals| ¥ S|z
] JENSS ==Ts
E Light olive gray (5Y 5/2), soft, micarb-bearing DIATOM DOZE. + g‘v;-_\.: ! :mnc:: Grayish olive (10Y 4/2), stiff, micarb-rich DIATOM 0OZE.
B Sec. 1 (140 cm): oo~ ) L |52 Sec, 1 (8 cm): sharp contact.
0.5 yorp " 90% diatoms 0540 0E ] o« |"CE)10%  0live gray (SY 3/2), stiff, silt- and clay-bearing DIATOM
w 1 — 5% sponge spicules 1 ] 1 | st 00ZE, terrigencus material rich.
@ - 5% carbonate b Y ey, oo U Wl Sec. 1 (70 em): sharp color contact.
= 1.0 TR nannofossils S e e I
& e . ::_,—‘-\,—"‘-\ ] Grayish olive (10Y 4/2), stiff, DIATOM 00ZE; terrigenous
R|C]|B oM J=—o =] : material decreases downward.
et N o e Sec. 1 (105 cm):
AR ==~ | = B9% diatoms
RIC|6| Ccore -v-“—u:w_x Nicarb-bearing DIATOM 0OZE. 1 wio v 5: s?nnge spieules
N | = | =] catcher = N 5% clay
e o Sec. CC: :v“ﬂr_ﬂ?-?‘ T 1% carbonate
§5% dlatas 2| === 0 Grayish olive (10Y 4/2), Siff, micarb-bearing DIATON
o .
5% spange spicules i | Sec. 2 (135 on): gradational color contact to medium
TR foraminifera iy B Tight gray (i6)
B i 'l WISt
Site265  Hole Core 12 Cored Interval: 303.5-313.0 m =™ :g; :;:;mte
FOSSIL w 3 5% sponge spicules
CHARACTER = 4 voro v 5% clay
o] £ § E LITHOLOGY g ; LITHOLOGIC DESCRIPTION E 55 sTly
=
2 E = =3 E E s|g 2 = Medium gray (NS), stiff, micarb-rich DIATOM 0OZE locally
Sl12|¥|» hle Ly Ty RN nanno-bearing.
Bl S = —_:v:v_ﬂ_;v; 1 = Sec. 3 {113 cm): sharp color contact.
—= - o i g Sec. 3 (127-131 cm): yellowish brown layer.
RIC]S ity * u FECC] | [+65% 0 103 cray & st
p|p|mu| Core P T M Micarb-bearing DIATOM DOZE. F g le = 675 to clay
Catcher T 2T = D Gy, Micarb-bearing DIATOM OOZE.
N —— = Flr M
e o] Sec. CC: = Core A =" - Sec. CC:
90% diatoms R1C 6| catcher o i3 B0 diatoms
A ponse. fpluylex g ) SV 8% carbonate unspecified
3% ‘g mave = 5% sponge spicules
iy 3% calc. nannofossils
3% clay?
1% foraminifera

Explanatory notes in Chapter |
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5ite 265 Hole Core 14 Cored Interval:360.5-370.0 m 5ite 265 Hole Corel5 Cored Interval:398.5-408.0 m

§9T 4LIS

FOSSIL & FOSSIL
SHARAETER L] § g‘ CHARACTER | _ . A =
= 7 [=d IR w =1 = ;
§ g a gl Q E’ LITHOLOGY g H LITHOLOGIC DESCRIPTION § = 2lal . E B LITHOLOGY g d LITHOLOGIC DESCRIPTION
gl1z|8|%] = g8 No1g|5|4]|8] 2 A
o= | a a | = bl s @ i | =
a3 o a5
= V0I0—3 7 ;
s 7 o v
o = Light olive gray (5Y 5/2), stiff, clay-bearing DIATOM T3
JC o3 2o | ZE; recovered pnrt; of entire core unifom Ll (L | A, ) White (N9), stiff, diatom-bearing NANNO OOZE; nearly
- el | appearing, and no bedding or contacts visible. T T T, I uniform throughout: 1ittle bedding.
M= T e
= ulfieny __J_ 1 T, a4 |62
T T T s By . ]
LIS e Al Vo Thesesh B
T o = 1.0~ L
= gl o eyt yped B
B adp i, 61 Sec. 2 (30 an): ,._l__L_‘_._I._J 4
ey o L 30% diatoms Tt +
oS 5% sponge spicules o [T Sy e
I V= el 31 clay T+ Clay rich at 70 cm of Sec. 2.
"l 1% carbonate 4 10-50 em, soft 5 2 (70 ’
1% s1licoflagell b ipgiged B e cil):
o silicoflagellates e T I b 75% calc. nannofossils
2 a1 oo (] 2 e R Een i L O 18% elay
7 = "‘_L'L.l.' 1 5% diatoms
o 0 ".I__L_.I_J_. ! 1% sponge spicules
L ) ol
-4 et . approximately same composition as above ___'I-_|_-LJ_' | R formwinifera
o S, r pn . i Ty . n
[ - 7 b e -
et = B e TR
- | gt Tyt &
el —_—L._I_—I-_I_J H Clay-bearing at 75 cm of Sec. 3.
o Fn=2a] s T :
= e =l approximately same composition as above & 'L..I.'L.J Sec. 3 (75 em):
£ 3 | BoE L : s 80% nannofossils
< — 3 i e 62 10% diatoms
= - Y ".l.._l__l.._l_.‘ 1 10% clay
= - w __I__L_I_ o i
g - & [eie=g
3 3 wvoo |y 2 By
e =] A Bl B
213 3 = ot
Gl e = = - = L] Sec. 4 (73 cm): sharp color contact.
Elz i v g Eiive S Pinkish gray (5YR 8/1), stiff, clay- and diatom-bearing
L=l ] I et G ke NANNO DOZE; becomes white (N8} in Sec. 5; no
%) 5 4 I 4 T ™ contact seen.
= | FEE] e
S| = " approximately same composition as above s St Bl By
2 - _L._l__LJ_A
2 I ey | s 4
= = v e 7 7 =
= “'ﬂ_'“cl_‘u Sec. 5 (50 em):
- '_._—n_,_'l-J 90% nannofossils
— Voio —-_I__L.a.J_-J " 4% diatoms
=) e Ty 5 62 4% clay
5 — v 5 [ - TR radiolarians
o =4 | [y ) A cc TR sponge spicules
| o [ Sl Bt
S ‘—“_ 1 :-A.-L.I_-LA
e | approximately same composition as above m Pkl Bt B,
> =1 J__L.I_J_J V]
e sy = et G
—_— o I L
i, Sl ¥ _I._I_.J.__I__J
— v A e Bt
- i L -
6 = v I gt el By
- -, b Fumity |
oecs><] (9 2 T Tl 403.8 n):
Fomle o nottled in places S gt fulk oray 03200
N = P 2 T4 110-150 em, soft B 4
i Dppenifenagn, I (4] 11 o Dl Yoy Ident. - 80.24
D|r|G o — plP|P R e . Lalc - 98.7%
. Byt il i - 1.3
FIR|P| Core Pom o FARIM ] core [0 e )
& LE L] e "-u—q,_ =] RICIE | catcher [
nlF]e ~ oo L FalerieeEs)
A L

Explanatory notes in Chapter 1
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Site 265

Cored Interval:427.0-436.5 m

Site 265 Hole Core 17

Cored Interval:d44.5-452.5 m

AGE

ZONE

LITHOLOGY

LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

FOSSIL

AG!
ZONE
SECTION
METERS

LITHOLOGY

DEFORMATION

LITHD. SAMPLE

LITHOLOGIC DESCRIPTION

MIDDLE MIOCENE

zmmo

Moo

ZToxwo

l_I

r

r F }l

T T Fl T

FEE

FE

P

I"I

I_
HHHH

i

|.
HEF
FHH

FF

H

B
)

ht

ol

|.

F
r

kE

i

i

I..

o

LL*-]':L

LFL

P

I-
K

I.
it

i

I._

L

+

H

FHEFF
- ooooq.___-- DEFORMAT ION

hE

h

1
e

-k

H

L

i)
ppapleeiiliagl

Lyaid

P

r

FEEE

FF

FEEEE

F

i

|‘l

FEFEF

T

tE

Core
Catcher

T

r
F

FEEEERE EEERREEERRE EEEEH

g
=

F_

FEF

FERRE REERRERERE REERE

I- Li'LI- L|’L I.l-h-l—l-l_— LI. Li-l.l- I_l- L|- Ll-LI-LI- L|-|._I’ L}-LllLI- Lr-l._l. L"Ll.LI-

FEFF

l.

F

[=]
a

WC

We
cc

White (N9}, stiff, MANNOFOSSIL DOZE.

Sec. 1 (62-70 cm): Tayer of pinkish gray (5YR 8/1), stiff,
diatom-bearing NANNOFOSSIL OOZE.

White (N9}, stiff, NANNOFOSSIL DOZE, in places with minor
clay and diatoms, generally 1-2% or less; uniform
1ithology: 1ittle evidence of bedding.

Sec. 2 (130 em):
94% calc. nannofossils
3% clay
3% diatoms

Sec. 4 (110 em):
4974 calc. nannofossils
1% diatoms
1% sponge spicules
1% clay

Sec. 5 (75 em):
98% calc. nannofossils
1% clay
TR diatoms

=
L
oo

MIDDLE MIOCENE
o
-
—

Core
Catcher

contact at 5 om
Wh

Dense, grayish black, nonporphyritic BASALT, in places
vesicular to carbonate-filled amygdaloidal; lTocal
thin volcanic conglomerate at breccia (flow-top
debris?).

Anyg (ext. angle, L a, = 38

ite to very light gray (N9-N8) diatom-bearing NANNOFOSSIL
CHALK.

Augite BASALT, see description ab&;ve. Plagioclase about
o

Site 265 Core 18

terval 452.5-462 m

AGE
ZOKE
SECTION
METERS

LITHOLOGY

DEFORMATION
LITHO. SAMPLE

LITHOLOGIC DESCRIPTION

o
RITIRERNTERET] IVRT ANV AT

Core
Catcher

BASALT, see description above. Appears uniform, except
for amyodules which seem to increase in size and
number here compared to Core 17.

BASALT, see above.

Explanatory notes in Chapter 1
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SITE 265
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SITE 265
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SITE 265
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SITE 265
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SITE 265
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