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7. SITE 700!

Shipboard Scientific Party?

HOLE 700A Principal results: Site 700 is in the western region of the East Georgia

Basin (51°31.992’S, 30°16.697' W; water depth of 3601 m) on the

Date occupied: 26 March 1987 northeastern slope of the Northeast Georgia Rise. Site 700 is a com-
. panion site to Site 699, which was prematurely terminated at 518 m

Date departed: 27 March 1987 below seafloor (mbsf) in upper Paleocene strata about 250 m above
Time on hole: 1 day basement. To reach the deeper objectives not achieved at Site 699,
. 510 ' o ' Site 700 was located 21 km east of the preceding site where post-Eo-
Fositien; S1EILI2LS, MRG0V W cene sediments are greatly attenuated (<50 m thick), allowing for
Bottom felt (rig floor; m; drill-pipe measurement): 3611.5 rapid penetration of the Upper Cretaceous-Paleogene. The objec-

tives for Site 700 were complementary to those reported for Site 699.
Foremost of these was to obtain an Upper Cretaceous-Paleogene
Water depth (drill-pipe measurement from sea level; corrected m): 3601.0 section recording the possible role of the Georgia Basin as an avenue
Total depth (rig floor; corrected m): 3621.0 for deep-water communication between the Weddell Sea and the

South Atlantic. An additional objective was to obtain an older Cre-

Distance between rig floor and sea level (m): 10.50

Penetration (m): 9.6 taceous section than that recovered at Site 698, which might further
Number of cores: 2 constrain the nature, age, and subsidence history of the Northeast
Total length of d secti : 9.6 Geor_gia Rise. ) ) )
otal length of cored section (m): 9. Site 700 consists of two rotary drilled holes: Hole 700A with only
Total core recovered (m): 0.19 two cores, penetrating to 9.6 mbsf with a recovery of 0.19 m, and
. Hole 700B with 54 cores, penetrating to 489 mbsf with a recovery of
Core recovery (%): 1.0 5454 1 (50.20%). TickE aoles weae AEruniisteel a5 & tofuht OF it
Oldest sediment cored: ture bit release. Hole 700B was drilled to within 100 m of basement
Depth sub-bottom (m): 0.25 and was logged using standard Schlumberger stratigraphic and geo-
Nature: diatom ooze chemical tools. The site was occupied between 26 March and 3 April
Age: Pliocene 1987 in moderate to rough seas.
Measured velocity (km/s): — The stratigraphic section at Hole 700B consists of a thin unit of

carbonate ooze above a thick section of chalks and limestones. The
pelagic carbonates of Hole 700B show progressive lithification with

HOLE 700B depth from ooze, to friable chalk, to indurated chalk, and finally, to
limestone. The dominant lithologies and ages of the stratigraphic se-
Date occupied: 28 March 1987 quence are as follows:

Date departed: 3 April 1987 . E
0-0.29 mbsf: diatom ooze of Quaternary to late Pliocene age

Time on hole: 5 days, 14 hr 0.29-26.4 mbsf: no recovery

Position: 51°31.977'S, 30°16.688' W 26.4-45.4 mbsf: nannofossil ooze of late middle Eocene age
45.4-168.9 mbsf: fossil k of 1 1 id-

Bottom felt (rig floor; m; drill-pipe measurement): 3611.5 die Ifocerigi :em sf: nannofossil chalk of late early Eocene to mi

Distance between rig floor and sea level (m): 10.50 168.9-228.5 mbsf: micritic nannofossil chalk of earliest Eocene

T i . to late early Eocene age
Water depth (drill-pipe measurement from sea level; corrected m): 3601.0 228.5-319.0 mbsf: indurated micritic nannofossil chalk of early
Total depth (rig floor; corrected m): 4100.50 Paleocene to earliest Eocene age

Penetration (m): 489.0 ) 3 1_9.0—359.0 mbsf: micritic nannofossil-bearing limestone of Maes-
trichtian to early Paleocene age
Number of cores: 54 359.0-441.5 mbsf: micritic limestone alternating with clay-bear-
Total length of cored section (m): 489.0 ing/clayey limestone of Campanian to Maestrichtian age
441.5-489.0 mbsf: micritic limestone alternating with clay-bear-

Total core recovered (m): 245.40 ing/clayey micritic limestone with dispersed, discrete ash layers, early
Core recovery (%): 50.2 Campanian to Coniacian age.

Oid]gs: Ed;':;::oi?;:nd:(m), 489.0 A thin (<26.4 m) diatom ooze of late Pliocene-Quaternary age

Nafure- limestone i disconformably overlies a thick sequence of Upper Cretaceous to

AR Creia. Coniaci upper middle Eocene oozes, chalks, and limestones. Between 26.4

hAdge. Lat(;: 'l-e _ceou.]is, / o.mzaclan and 228.5 mbsf, Hole 700B recovery repeats the lower to upper mid-

enmured velocity (ki) 2.98 dle Eocene section recovered at Site 699, thus providing better strati-

graphic representation of an interval that was poorly recovered at
both sites (55.2% at Site 699 and 40.2% at Site 700). A 260.5-m-
thick Paleocene to Coniacian section provides a greatly expanded
section for a 32-m.y. interval that was only sparsely represented at
Sites 698 and 699. Site 700 and companion Site 699 provide a Late

! Ciesielski, P. ., Kristoffersen, Y., et al., 1988, Proc. ODR Init. Repis., 114: Cretaceous-Paleogene pelagic record spanning 66 m.y. within a com-

College Station, TX (Ocean Drilling Program). bined stratigraphic thickness of 640 m. These two sites provide the
2 Shipboard Scientific Party is as given in the list of Participants preceding the most continuous record of this period obtained from the Southern
contents. Ocean.
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SITE 700

A clear succession of magnetic polarity zones was identified in
Upper Cretaceous to lower Paleocene chalks and limestones below
270 mbsf. Good recovery (69%) and relatively little core disturbance
in this interval resulted in identification of latest Campanian to early
Paleocene Chrons C33N to C26R. This section will allow the first
calibration of high-latitude siliceous and calcareous microfossil as-
semblages to the geomagnetic polarity time scale (GPTS) and will
provide a temporal framework for interpretation of Late Cretaceous—
Paleocene Southern Ocean oceanography.

Sedimentation rates were not more than 10 m/m.y. during the
Coniacian-Santonian and 26 m/m.y. during the Campanian, decreas-
ing to 5 m/m.y. during the Maestrichtian. Average sedimentation
rates during the Paleogene were 13 m/m.y. The only recognized hia-
tuses occur within the upper Santonian to Maestrichtian, at the Cre-
taceous/ Tertiary boundary (Chron C29R, 330.7 and 331.0 mbsf), and
the upper middle Eocene to upper Pliocene.

Siliceous microfossils are abundant and well preserved in the Pa-
leocene and upper Pliocene-Quaternary. Abundant and well-preserved
radiolarians occur from the lower Maestrichtian to the base of the
hole. All calcareous microfossil groups are represented throughout
the Upper Cretaceous and Paleogene, although there is evidence for
secondary calcite overgrowths and recrystallization below the lower-
most Eocene.

Faunal and floral assemblages provide a detailed record of the
paleoenvironmental evolution of this region. Late Cretaceous assem-
blages are distinct from those of the low latitudes but have some
low-latitude affinities. Variations in Late Cretaceous climate are rep-
resented by fluctuations in the abundance of globotruncanids and
radiolarians. Maximum climatic warmth in the Paleogene occurred
during the early Eocene, enabling the introduction of low-latitude
fauna and flora. As at Site 699, the middle Eocene represents a pe-
riod of transition from the warmer water assemblages of the Paleo-
cene-early Eocene to late Eocene assemblages with a more definite
high-latitude affinity.

There is no evidence for major erosional events at Sites 699 and
700, which predate the Eocene opening of the Islas Orcadas Rise-
Meteor Rise gateway. Therefore, if the East Georgia Basin served as
a deep-water passage between the Weddell Sea and South Atlantic,
thermohaline convection in the antarctic was too weak to cause sig-
nificant erosion during the early Paleogene.

Post-early Oligocene to pre-Quaternary faulting vertically dis-
placed corresponding stratigraphic levels at Sites 699 downward by
about 500 m relative to Site 700. Adjacent scarps form major north-
trending lineaments that may be related to the same tectonic epi-
sode. This faulting left Site 700 as an isolated bathymetric high more
susceptible to deep-cutting erosion (Neogene?) that is estimated to
have removed 300-500 m of sediments of post-late middle Eocene
age at Site 700.

BACKGROUND AND OBJECTIVES

Site 700 is in the western region of the East Georgia Basin
(51°31.977'S, 30°16.688 " W) on the northeastern slope of North-
east Georgia Rise in a water depth of 3601 m (Fig. 1). The site
position is only 21 km due east of Site 699, where drilling was
prematurely terminated at 518 mbsf in upper Paleocene strata,
about 250 m above basement. To obtain, as rapidly as possible,
the deeper and older objectives not reached at Site 699 (see
“Background and Objectives” section, “Site 699" chapter, this
volume), Site 700 was located where the post-Eocene sediments
appeared to be only 50 m thick.

The particular objectives of Site 700 were complementary to
those previously outlined for Site 699. Broadly summarized, these
objectives were to obtain a Upper Cretaceous to Paleogene sec-
tion that (1) records the early history of deep-water communica-
tion between the Weddell and Georgia basins with the South At-
lantic Basin and (2) documents the paleoenvironmental evolu-
tion of the subantarctic region during the initiation and early
expansion of the antarctic ice sheet (see “Background and Ob-
jectives” section, “Site 699 chapter, for a more detailed discus-
sion of the objectives).
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A new, additional objective for Site 700 resulted from our
discovery of nonpelagic lithologies at Site 699, which strongly
suggests that basement forming the structural framework of the
Northeast Georgia Rise may have continental as well as oceanic
components. This is a possibility not considered by the current
model for the origin of the rise (LaBrecque and Hayes, 1979). A
continental origin for parts of Northeast Georgia Rise also has
significance for its role as a topographic element constraining
Late Cretaceous oceanic circulation. Therefore, an attempt to
penetrate and obtain basement became an important objective
at Site 700.

Single-channel seismic-reflection data show a 540-m-thick sec-
tion, based on two-way traveltime (TWT), at Site 700 with an
acoustic character similar to the lower part of the section at Site
699 (Fig. 2). Site 700 is on a horst where Miocene and younger
sediments (with a maximum thickness of 40 m) were expected to
unconformably overlie Eocene and older sediments. The Eo-
cene section has a thickness comparable to that observed at Site
699 (Fig. 2). Below the Eocene nannofossil chalk, a transition to
Paleocene limestone was expected. Late Cretaceous and older
sediments were thought to include claystone above a basal trans-
gressive sand.

Site 700 lies on the northeastern slope of Northeast Georgia
Rise on crust that structurally must be considered to be part of
the rise itself (Fig. 1). Basement at Site 698 was Campanian (or
older), weakly differentiated, iron-rich oceanic basalt that had
been subjected to subaerial weathering. In a plate tectonic frame-
work, the rise lies between oceanic crust older than Campanian
(Chron 34) to the east and younger than Aptian to the west (La-
Brecque and Hayes, 1979). The origin of the rise is considered
to have been the result of intra-plate deformation in response to
rotation of the Malvinas plate against the Falkland block during
the Campanian-Eocene. The depositional environment at Site
698 during this time interval does not reflect any tectonic activ-
ity, although the appearance of zeolites in the upper Paleocene
section at Site 699 suggests a higher terrigenous input. Any in-
cipient subduction to form a fossil island arc must be, therefore,
of pre-Turonian age. By completing the deep objectives of Site
699 at Site 700, the potential existed for obtaining further con-
straints on the nature, age, and subsidence history of Northeast
Georgia Rise.

The drilling plan for Site 700 was to rotary drill to basement
and to obtain 50 m of basement or to drill up to the original
maximum time allotment for Site 699. Two standard Schlum-
berger logging runs were planned using the stratigraphic and
geochemical tools.

OPERATIONS

Site 700 Operations Summary

The transit to Site 700 was quick because this site is only 12
nmi from Site 699. We decided to attempt reaching basement at
this site rather than respudding at Site 699 for two reasons.
First, fairly abundant sand/gravel layers created recovery prob-
lems at Hole 699A and led directly to its loss. Therefore, we felt
that the chances of reaching basement and having a stable,
loggable hole were greater at Site 700. Second, basement was
thought to be shallower at this site and could be reached in less
time. The geology at the basement high was projected to be
nearly identical to that at the original Site 699 hole except that
the upper, younger material was missing. This was acceptable to
the shipboard scientific party because this part of the section
had been successfully cored already and the older section (not
recovered at Site 699) could be rapidly penetrated.

En route to the site, the rig crew continued to work feverishly
at removing the sanded-up core barrel from the seal bore outer
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Figure 1. Location map showing positions of Site 700 and other sites drilled during Leg 114 on the Northeast Georgia Rise. The bold
ship track is the single-channel seismic-reflection profile of Islas Orcadas cruise 0775 (Fig. 2). Isobaths in meters.

core barrel. A scant 3.25 hr later, at 2315 hr on 26 March 1987,
a beacon was dropped to initiate Site 700.

Hole 700A

Immediately upon deploying the positioning beacon, the pro-
filing gear was retrieved and the vessel returned to the site. By
0115 hr the vessel was stabilized over the hole location, and the
rig crew began preparing to run in the hole. Because the upper,
softer sediments had already been successfully cored at Hole
699A, basement and the Cretaceous to Paleocene sequence were
the primary objectives at this site. The rotary core barrel (RCB)
system was used for coring to ensure penetration of the expected

limestones and basement. We anticipated that the total penetra- .

tion of the hole would be in excess of 400 mbsf, so a hydraulic
bit-release (HBR) system was deployed, allowing the hole to be
logged upon completion of coring operations.

At 1000 hr on 27 March 1987, Hole 700A was spudded (Ta-
ble 1). Two cores were recovered before it became evident that
something was wrong downhole. The assistant driller reported
difficulty in engaging the core barrel for Core 114-700A-3R. Af-
ter the second wireline run came up without the barrel, the over-
shot was changed in the hope that it was only a problem with
the pulling neck engagement. About this time, the driller re-
ported that his pump pressures were reading much lower than
earlier, and we suspected that the pipe was now open-ended. Be-
cause all of the string weight was accounted for, it appeared that
the HBR had prematurely released the core bit. In an effort to

salvage the core barrel, the drill string was slacked off and an-
other unsuccessful attempt was made to engage the core barrel.
The sand line was retrieved and the drill string was tripped out
of the hole. At 1600 hr the pipe was pulled clear of the mud line
and by 2245 hr the working end arrived at the rotary table, mi-
nus the bit. Early indications are that the HBR dogs were never
fully engaged in the bit disconnect. After repeated blows with
the core-barrel assembly, the bit simply fell off. Components are
being modified in compliance with design modifications so that
engagement of the dogs is verified prior to future deployment.

Hole 700B

Weather conditions were deteriorating as the new bit and re-
lease assembly were made up. Because we did not know at the
time why the HBR prereleased (three successful deployments
had been made during Leg 113 operations), a mechanical bit-re-
lease (MBR) assembly was used. The bottom-hole assembly was
run in the hole along with a partial string of drill pipe before
operations were halted to cut and slip the drilling line. With the
weather continuing to deteriorate, the pipe was run to bottom,
but the spudding of Hole 700B was delayed until more favorable
operating conditions were at hand. A stand of wear-knotted
drill pipe was put in the string immediately below the two (20-
plus 30-ft) drilling joints that are normally used. Waiting on
weather began on the second consecutive site after having suc-
cessfully completed the first Leg 114 site (698) without experi-
encing any lost time because of weather. This storm, although

257



SITE 700

Northeast Georgia Rise

Site 698

(o]

Two-way traveltime (s)
( (=]
|
|
|

T T T T T

—r T

o ML g L g e B et

Islas Orcadas 0775 24 November 1975

— O

100 km
]

Figure 2. Islas Orcadas cruise 0775 single-channel seismic-reflection profile showing position of Site 700 in relation to other Leg 114 sites
drilled on Northeast Georgia Rise. Location of profile shown in Figure 1.

milder than the one experienced at Site 699, still packed winds
gusting to 54 kt and was associated with several swells that
caused the vessel to roll 8°-12°.

After a 3-hr delay the pipe trip was resumed, and Hole 700B
was spudded at 1430 hr on 28 March 1987. Coring continued,
with the driller watchful for a potentially dangerous sand layer
as was experienced in Hole 699A, where a sudden influx of
sand/gravel from this zone led to the loss of that hole. At ap-
proximately the same stratigraphic level in the formation, the
driller noticed a sharp increase in pump pressure associated with
a loss of circulation. He responded by ceasing coring operations
and immediately picking up off bottom with the drill string. We
decided to go ahead and pull the core barrel and then proceed
with pumping a high-viscosity mud pill in an attempt to clean
and stabilize the hole. An overpull of 3000 Ib was experienced
while unseating the core barrel, but to everyone’s relief the core
barrel was freed and the loss of another hole was avoided.

Continuous coring operations continued through Core 114-
700B-23R. While attempting to retrieve Core 114-700B-24R the
adapter-sub crossover from the sinker bars to the wireline swivel
backed off, forcing us to fish for the tool. Three attempts with a
fishing tool fabricated aboard ship were required before the tool
was successfully recovered. The first attempt did not engage the
tool. The second attempt engaged the tool, but it fell off while
being retrieved from the hole. Modifications were made to the
tool, and on the third try, the fish was both engaged and recov-
ered from the string, allowing coring to resume. An inspection
of the sinker-bar string indicated that the connection had been
baker-locked, as is standard practice; however, it apparently did
not cure properly, which allowed the connection to back off
during retrieval. The condition was aggravated by a wireline
swivel that had locked. The swivel had just been greased and
checked prior to the core run. Upon inspection in the tool room,
we found that the snap ring retaining the grease seal had come
out of its groove, creating a metal to metal contact and virtually
locking the swivel. This condition was duplicated in the shop by
regreasing the swivel and again unseating the snap ring. Design
modifications are being developed to prevent this from happen-
ing in the future.

On 29 March at 2300 hr, Maersk Master returned from
South Georgia Island with the second and final load of fuel for
JOIDES Resolution. By 1300 hr on 30 March, an additional
load of 196,218 gal. of fuel was taken aboard the vessel, and
Maersk Master was underway for her third rendezvous with the
tanker Sunny Trader, waiting at anchor in King Edwards Cove,
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South Georgia Island. This third load of fuel was for Maersk
Master and not for transfer to JOIDES Resolution.

Continuous coring continued through Core 114-700B-38R,
with signs of hole problems beginning with Core 114-700B-35R.
At that time a 20-bbl pill of viscous mud was pumped. Upon
tagging bottom for Core 114-700B-36R nearly 5.5 m of fill was
encountered. The formation showed signs of intruding the bore-
hole while this core was being cut so another 30-bbl pill was cir-
culated to the mudline before retrieving the core. Another pill
was circulated while coring on Core 114-700B-37R, and the hole
showed signs of stabilizing because it was clean of fill at the
start of Core 114-700B-38R. Normal coring operations contin-
ued until 1030 hr on 1 April 1987. At that time severe hole prob-
lems again began to occur. Apparently the previously stabilized
zone was deteriorating or another bad zone had been pene-
trated. The pipe began torquing and pump pressures were again
elevated. A high-viscosity pill was circulated while we consid-
ered making a short wiper trip in an attempt to clean and stabi-
lize the hole. We felt that this should be done before attempting
to make any additional hole or resuming coring operations. An
approximately 200-m wiper trip took 3 hr to make. The hole
was circulated continuously and swept periodically with mud to
condition it as much as possible. The wiper trip appeared to be
successful because there were no additional torquing problems
or bridges encountered except in the lowermost 9 m of the hole.
After cleaning out the hole to bottom, we found that the wash
barrel could not be retrieved and was apparently stuck down-
hole. After three wireline attempts the barrel came free. A con-
ventional core barrel was deployed, and while cleaning the hole
to bottom, the driller again noticed drill pipe torquing. This
time the torquing was associated with pump pressures signifi-
cantly lower than normal. The wash barrel, upon breaking off
the bit deplugger, was found to be filled with medium to coarse
sand. Several runs with the sand line were made to no avail. The
core barrel could not be located. It appeared that the sleeve in
the MBR had shifted while pulling the stuck wash barrel.

One additional wireline run was made to verify that the bit
disconnect was indeed gone and that the pipe was free of any
obstructions. The pipe was then tripped to 3750 m with one ad-
ditional knobby joint added to the string. The logging sheaves
were rigged and after one missed run, two successful suites of
logging tools were run. All logging operations were completed
by 0215 hr on 3 April 1987. The hole was displaced with heavy
mud and abandoned. The pipe cleared the rotary table at 1245
hr after an arduous trip in very rough weather.



Table 1. Site 700 coring summary.

Local
Core Date time Depths Cored  Recovered  Recovery
no. (1987) (hr) (mbsf) (m) (m}) (%)
Hole 700A:
IR Mar 27 1100 0.0-0.1 0.1 0.04 40.0
2R 27 1200 0.1-9.6 9.5 0.15 1.6
9.6 0.19
Hole 700B:
1w 28 1515 0.0-16.9 16.9 0.21 1.2
2R 28 1615 16.9-26.4 9.5 0.00 0.0
3R 28 1715 26.4-35.9 9.5 1.60 16.8
4R 28 1812 35.9-45.4 9.5 1.80 18.9
5R 28 1925 45.4-54.9 9.5 6.25 65.8
6R 28 2025 54.9-64.4 9.5 9.15 96.3
TR 28 2120 64.4-73.9 9.5 9.51 100.0
S8R 28 2225 73.9-83.4 9.5 7.22 76.0
9R 28 2325 83.4-92.9 9.5 8.31 87.5
10R 29 0025 92.9-102.4 9.5 3.96 41.7
11IR 29 0120 102.4-111.9 9.5 0.54 5.7
12R 29 0210 111.9-121.4 9.5 0.22 2.3
13R 29 0255 121.4-130.9 9.5 7.78 81.9
14R 29 0345 130.9-140.4 9.5 0.43 4.5
15R 29 0435 140.4-149.9 9.5 0.14 1.5
16R 29 0515 149.9-159.4 9.5 9.09 95.7
17R 29 0610 159.4-168.9 9.5 0.05 0.5
18R 29 0730 168.9-178.4 9.5 6.20 65.2
19R 29  0B30 178.4-187.9 9.5 0.02 0.2
20R 29 1120 187.9-192.9 5.0 3.87 77.4
21R 29 1305 192.9-200.0 7.1 5.19 73.1
22R 29 1500  200.0-209.5 9.5 0.43 4.5
23R 29 1640  209.5-219.0 9.5 0.00 0.0
24R 30 0010  219.0-228.5 9.5 0.28 3.0
25R 30 0225  228.5-238.0 9.5 0.42 4.4
26R 30 0400  23B.0-247.5 9.5 4.44 46.7
27R 30 0515 247.5-257.0 9.5 1.96 20.6
28R 30 0615  257.0-266.5 9.5 6.38 67.1
29R 30 0730  266.5-276.0 9.5 3.07 323
30R 30 0840  276.0-285.5 9.5 8.17 86.0
3R 30 0950  285.5-295.0 9.5 9.80 103.0
32R 30 1110 295.0-304.5 9.5 8.30 87.3
33R 0 1330 304.5-314.0 9.5 1.40 14.7
34R 30 1500  314.0-319.0 5.0 4.32 86.4
i5R 30 1640  319.0-326.0 7.0 3.16 45.1
36R 30 1720 326.0-330.7 4.7 1.81 81.0
7R 30 2205 330.7-335.5 4.8 3.48 72.5
38R 3l 0010  335.5-345.0 9.5 7.83 82.4
39R 31 0155 345.0-354.5 9.5 5.66 59.6
40R 31 0320  354.5-364.0 9.5 7.67 80.7
41R 31 0445 364.0-373.5 9.5 6.00 63.1
42R 3 0630  373.5-383.0 9.5 4.84 50.9
43R 3 0840  3B3.0-392.5 9.5 9.94 104.0
44R 31 1050  392.5-397.0 4.5 1.71 38.0
45R 31 1355  397.0-403.5 6.5 3.34 51.4
46R 31 1600  403.5-413.0 9.5 4.70 49.5
47R 31 1802 413.0-422.5 9.5 7.08 74.5
48R 31 2045  422.5-432.0 9.5 9.02 94.9
49R 31 2310  432.0-441.5 9.5 7.21 75.9
50R Apr 1 0140 441.5-451.0 9.5 4.20 44.2
51R 1 0345  451.0-460.5 9.5 9.36 98.5
52R 1 0550  460.5-470.0 9.5 5.19 54.6
53R 1 0815  470.0-479.5 9.5 6.73 70.8
54R 1 1010 479.5-489.0 9.5 3.96 41.7
489.0 245.40
LITHOSTRATIGRAPHY

Hole 700A (Core 114-700A-1R and Section 114-700A-2R, CC)
reached 9.6 mbsf and recovered Quaternary and upper Pliocene
olive-colored (5Y 5/4) diatom ooze. The recovery in this hole
was very poor and, because of a premature bit release, this first
attempt was abandoned and a second hole was drilled nearby.

Hole 700B is in a water depth of 3601 m and was rotary
drilled to a total depth of 489 mbsf. A total of 245.40 m of sedi-
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ments was recovered in 54 cores, with an average core recovery
of 50%.

Below a surficial layer of Quaternary diatom ooze, Hole 700B
exhibits a pelagic carbonate record extending from the middle
Eocene down to the Coniacian(?) and Campanian, at which
depth the hole was discontinued because the drill bit was lost.
The sediments consist primarily of pelagic carbonates showing
a progressive lithification with depth, from soft ooze to friable
chalk, indurated chalk, and finally, to limestone. The carbon-
ates are composed essentially of foraminifers and nannofossils;
locally, reworked pelecypods and shallow-water microfauna in-
dicate gravity processes (Core 114-700B-40R, see “Biostratigra-
phy” section, this chapter). Some sparse fragments of Inocera-
mus shells were also observed in the Upper Cretaceous section
(Cores 114-700B-43R, 114-700B-47R, and 114-700B-52R).

Although there are no marked lithologic changes within the
section cored, five main lithostratigraphic units can be distin-
guished on the basis of diagenetic evolution and sedimentology
(Figs. 3 and 4).

Unit I: Quaternary-upper Pliocene diatom ooze

Unit II: middle Eocene nannofossil ooze

Unit I11; middle to lower Eocene nannofossil chalk (Subunit

111A) overlying micritic nannofossil chalk (Subunit I11B)

Unit IV: upper Paleocene to lower Paleocene micritic, indu-

rated nannofossil chalk

Unit V: lower Paleocene to Santonian and Turonian(?) mi-

crite-nannofossil-bearing limestone (Subunit VA) overly-
ing micritic limestone alternating with clay-bearing or
clayey micritic limestones (Subunit VB), with ash layers at
the base (Subunit VC).

Unit I: Cores 114-700A-1R through 114-700A-2R and
Sections 114-700B-1R, CC, through 114-700B-2R, CC;
Depth: 0-26 mbsf; Age: late Pliocene-Quaternary.

Despite poor recovery of this interval it is apparent that the
upper Pliocene-Quaternary deposits at this site must be very
thin. The exact thickness and precise stratigraphic limits of the
unit cannot be determined, but the unit must extend at least
from 1 to 26.4 mbsf. The recovered sediment consists of olive
(5Y 5/4, 5Y 5/3) muddy diatom ooze and diatom ooze (Section
114-700B-1R, CC, and Core 114-700B-2R).

Unit II: Cores 114-700B-3R and 114-700B-4R; Depth:
26.4-45.4 mbsf; Age: middle Eocene.

The upper part of the middle Eocene sequence is composed
of white (5Y 8/1) to very pale brown (10YR 6/4) micritic nan-
nofossil ooze. Carbonate contents in the white parts of the ooze
are high (73%) compared with the more clay-rich pale brown
horizons (46%). Sediments exhibit a mottled appearance be-
cause of minor bioturbation. Zoophycos was observed in Sam-
ple 114-700B-3R-1, 63 cm.

As for Unit I, the exact thickness of Unit II cannot be deter-
mined precisely because of poor recovery. However, the bounda-
ries of Unit II are between 3.35 and 19 mbsf.

Unit III: Cores 114-700B-5R through 114-700B-24R;
Depth 45.4-228.5 mbsf; Age: middle Eocene to early
Eocene.
This unit consists of white nannofossil chalk (Subunit II1A),

resting above very pale brown micritic nannofossil chalk (Sub-
unit 111B).

Subunit ITIA: Cores 114-700B-5R through 114-700B-17R;
Depth: 45.4-168.9 mbsf; Age: middle to early Eocene.

This unit includes middle early Eocene deposits of white (no
code) nannofossil chalk. Very pale brown (10YR 6/3) clay-rich
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Figure 3. Lithostratigraphic units in Hole 700B.

horizons occur in the upper part (Cores 114-700B-5R-114-700B-
9R) whereas the lower part, below Core 114-700B-9R, is homoge-
nous. Carbonate contents correlate well with the lithology (Figs.
4 and 5). Fluctuations occur in the upper part as a result of
lower CaCO; contents in the clay-rich horizons. There is an
overall increase in carbonate from 41% to 91% with depth in
this unit. Abundant clinoptilolite was observed (Fig. 6).
Manganese nodules occur in Cores 114-700B-7R and 114-
700B-10R, although a few may be displaced. Mn-stained fila-
ments or impregnations are also observed (Core 114-700B-10R).
The sediments are faintly to moderately bioturbated, with
the ichnofauna consisting of Zoophycos, Planolites, and some
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Chondrites, which is usually in association with Planolites as
“composite traces.”

Subunit ITIB: Cores 114-700B-18R through 114-700B-24R;
Depth: 168.9-228.5 mbsf; Age: early Eocene.

Subunit IIIB consists of micritic nannofossil chalk of a gen-
erally darker hue—very pale brown (10YR 8/3) to pale brown
(10YR, 7/3) and pale yellow (2.5Y 7/4)—than the overlying
Subunit IIIA. Color changes are gradational. Carbonate con-
tents remain high (77%-86%), with lower values occurring in
the white horizons (Fig. 3). Micrite increases downhole (Fig. 4).
As in Subunit IIIA, clinoptilolite is abundant (Fig. 6).
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Bioturbation is moderate to strong throughout Subunit 11IB
and consists of the same ichnofauna as in Subunit IIIA.

Unit IV: Cores 114-700B-25R through 114-700B-34R;
Depth: 228.5-319 mbsf; Age: late Paleocene to early
Paleocene,

We use the term “indurated chalk” here to refer to this tran-
sitional diagenetic step between the friable chalk of Unit II and
the limestone of Unit IV.

This homogeneous unit is composed of indurated micritic
nannofossil chalk, either white (no code) or uniform light gray
(5Y 7/1) in color. Biosiliceous components are present but un-
common (Figs. 4 and 6) and could contribute to the highly fluc-
tuating carbonate content (Fig. 5). The carbonate value of al-
most zero at a depth of 200 mbsf comes from a siliceous-bearing
claystone interval (Core 114-700B-28R). Chert and limestone
nodules were observed in Core 114-700-26R.

Rare 0% -10%x™
Few 115 -255 s

Common 263 -5 0% —

Abundant 513 -7 5 ——
Very abundant >75% Se——

Bioturbation is moderate to strong and consists of Zoophy-
cos (Fig. 7), Planolites, Thalassinoides, and Chondrites, which
generally occurs in a composite trace association with Planolites.

Unit V: Cores 114-700B-35R through 114-700B-54R;
Depth: 319-489 mbsf; Age: early Paleocene to
Santonian and Turonian(?).

This unit is composed of limestone and can be subdivided
into three subunits on the basis of changes in lithology: homo-
geneous limestone (Subunit VA); alternating clay-bearing lime-
stone, clayey limestones, and limestone (Subunit VB); and ash-
bearing limestone alternating with limestone (Subunit VC).

Subunit VA: Core 114-700B-35R to Section 114-700B-40R-3;
Depth: 319-359 mbsf; Age: early Paleocene to Maestrichtian.

This subunit consists of homogeneous nannofossil-bearing
micritic to micritic limestone ranging in color from light gray

261



SITE 700

Y I
| Diatom ooze

100 1A

Nannofossil chalk

111B |_Micritic

200 nannofossil chalk

Micritic indurated
nannofossil chalk

Depth (mbsf)

300

Homogeneous micritic
VA

nannofossil-bearing limestone

Alternating micritic
|__limestone alternating
with clay-bearing/
clayey micritic
limestone

— e o o -

Ve

L | 1

Ash-bearing alternating
micritic limestone alternating
with clay-bearing/clayey micritic
limestone and/or ash layers

1 | I

1

500
20

Figure 5. Calcium carbonate, Hole 700B.

(5Y 7/1) to white (no code) or light gray (10YR 7/2), respec-
tively. Clay-bearing micritic limestone horizons are gray to light
gray (5Y 6/1, 7/1), and toward the bottom of the unit, alternat-
ing colors in the micritic limestone become progressively darker
(white with light gray, 10YR 7/2, light gray, 2.5Y 5/2, to light
grayish brown, 2.5Y 4/2, or dark grayish brown, 2.5Y 4/2).

The increasingly darker color changes correlate with clay con-
tent and with increasing micrite contents at the expense of biocar-
bonate (Fig. 4). The carbonate content (Figs. 4 and 6) remains
high, although variable (65%-88%), with a decreasing down-
ward overall trend. The very low value at 357 m reflects a clay-
stone interval (Core 114-700B-40R). A few chert nodules occur
in Cores 114-700B-36R and 114-700B-38R.

Subunit VA is strongly bioturbated. The ichnocommunities
are similar to those noted in the overlying units.

Subunit VB: Section 114-700B-40R-4 to Core 114-700B-49R;
Depth: 359 to 441.5 mbsf; Age: Maestrichtian to Campanian.

This subunit is characterized by alternating white (10YR 7/1),
light greenish gray (5GY 7/1), and light gray (2.5Y 7/2) homo-
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geneous micritic limestone and white (no code), light greenish
gray (5Y 7/1, 7/2), and greenish gray (5GY 6/1) clay-bearing
limestone to greenish gray (5G 7/1) and light greenish gray (5G
7/2) clayey limestone. Clay-rich horizons have a generally darker
hue and also occur as thinner intervals (Fig. 8 and 9). A hiatus
(see “Biostratigraphy” and “Paleomagnetics” sections, this chap-
ter) separates Subunit VB (Core 114-700B-49R) and Subunit VC
(Core 114-700B-50R).

The carbonate content fluctuates (Fig. 6) as a result of
changes in the clay content and an increase in silica in the lime-
stone. Chert nodules appear at the base of the subunit where
the carbonate content is low, from 55% to 59% in Cores 114-
700B-47R to 114-700B-50R (Fig. 5).

The same ichnocommunities are observed in Subunit VB as
in the sediments above. However, the unusual occurrence of
Zoophycos raphe (the vertical axis from which the feeding traces
start) was noted in several cores (Figs. 10 and 11).

Synsedimentary faulting cutting through a Planolites burrow
but not through a Zoophycos trace only a few centimeters above
it was also noted in this section.
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Figure 7. Large Zoophycos with internal pellets in Unit I'V (Sample 114-
700B-28R-3, 44-60 cm).

Subunit VC: Cores 114-700B-50R to 114-700B-54R; Depth:
441.5-489 mbsf; Age: Campanian, Santonian, and Turonian.

This subunit shows the same lithologic characteristics as Sub-
unit VB (i.e, micritic limestone alternating with clay-bearing to
clayey micritic limestones) but contains ash-bearing zeolitic clay
horizons (Figs. 4 and 11) ranging in color from greenish gray
(5GY 6/1) in Core 114-700B-51R to dark brown (7.5YR 4/6,
5/4) in Cores 114-700B-52R and 114-700B-53R.

There is a gradual increase in the volcanic ash component
downhole, and discrete ash layers appear in Cores 114-700B-
SIR (Fig. 12), 114-700B-53R, and 114-700B-54R.

The fluctuating carbonate content (50%-83%; Fig. 6) re-
flects the alternating lithology. Clinoptilolite is also abundant in
this subunit (Fig. 5).

Inoceramus shell fragments occur in Cores 114-700B-47R,
114-700B-50R, and 114-700B-54R (Fig. 13).

Synsedimentary deformation is also observed in this subunit
(Figs. 14 and 15). Disturbance of the sediment in Sample 114-
700-53R-2, 50-67 cm, (Figs. 14 and 15) was caused by a sudden
event that resulted in a thixotropic reaction of the sediment. Un-
deformed sediments above and below this structure support the
contemporaneous nature of the deformation.
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Figure 8. Detail of the alternating hues in Subunit VB limestone (Sam-
ple 114-700B-40R-4, 126-150 cm).

Diagenesis

The pelagic carbonate sediments at Hole 700B show a pro-
gressive lithification with depth from soft ooze (Unit I) to fria-
ble chalk (Unit II) to indurated chalk (Unit III) to limestone
(Unit IV). Site 700, in conjunction with Site 699, offers a partic-
ularly good opportunity to study the diagenesis of deep-sea car-
bonates.

The boundaries between the diagenetic units are shown in
Table 2. The boundary between the ooze/chalk transition at
45.4 mbsf in Hole 700B is sharp. In contrast, the contact be-
tween chalk and limestone is gradational, and we denote the in-



Figure 9. White micritic limestone alternating with thinner clay-bear-
ing/clayey limestone in Subunit VB (Sample 114-700B-42R-2, 39-79
cm). Vertical bioturbation develops from the clayey interval (62-64 cm).

termediate degrees of lithification as indurated chalk. Textur-
ally, the transition from chalk to indurated chalk to limestone is
characterized by a progressive increase in the importance of mi-
crocrystalline carbonate, which fills interstitial voids. The phys-
ical properties (porosity, density, and sonic velocity; see “Physi-
cal Properties” section, this chapter) show a gradual change
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Figure 10. Vertical axis of a complete Zoophycos showing the helicoidal
development of feeding traces from the axis, or raphe, in Subunit VB
(Sample 114-700B-48R-1, 93-114 cm).

throughout the chalk/indurated chalk interval, indicating a
smooth diagenetic continuum,

The carbonate content is relatively high throughout the sec-
tion (see “Geochemistry” section, this chapter). Unit III (chalk)
is marked by high CaCO, content (over 80%) with low variabil-
ity. The variability in the CaCO, percentage begins to increase
in Unit IV at about 262 mbsf (Core 114-700B-28R, upper Paleo-
cene), probably reflecting the increase in clay content
(Fig. 4). Carbonate variability remains high throughout the Cre-
taceous limestone (Unit V) because of clay-bearing and clayey
limestone interbeds.

The diagenetic histories of Holes 699A and 700B appear to
be comparable. A comparison of the two sites in Table 2 shows,
however, that the chalk/ooze transition in Hole 700B occurs in
older sediments than in Hole 699A. This could be because of
the removal of 200-350 m of overburden from the Hole 700B
section (see “Physical Properties” and “Seismic Stratigraphy”
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Figure 11. A typical raphe of Zoophycos, Subunit VB (Sample 114-
700B-48R-1, 60-77 cm).

sections, this chapter). Post-middle Eocene block faulting re-
sulted in a 500-m difference in elevation between the two sites.
Removal of 200-350 m of the overlying sediments could have re-
sulted from subsequent erosion caused by strong bottom cur-
rents or other processes related to enhanced bottom relief. Dia-
genesis, meanwhile, continued uninterrupted in Hole 699A.

Chert nodules and layers in Hole 700B occur in the Creta-
ceous section, where they are abundant in the lower half of Sub-
unit VB and the top of Subunit VC (Fig. 5; Cores 114-700B-47R
(Fig. 16) to 114-700B-50R). The chert is invariably found in the
purer pale brown (10YR 6/3) micritic limestone horizons, rather
than those containing clay, and it does not occur in the ash-
bearing limestones at the base of the sequence.

It is now generally accepted that the formation of chert nod-
ules and lenses in marine sediments is related to the dissolution
and reprecipitation of biogenic silica (Wise and Weaver, 1974;
Kastner, 1981). In the sequence cored at Hole 700B, the sedi-
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Figure 12. Alternating limestone with ash layer at 120 cm in Sample
114-700B-51R-3, 112-128 cm, Subunit VC.

ments of Units III and IV could be a source of silica. Radiolari-
ans found in these carbonate sediments (Fig. 6) suggest that dia-
toms were also originally present but have been completely re-
moved by dissolution. This hypothesis is supported to a certain
extent by the fact that the nodules do not occur in either the
clay-rich or the ash-bearing sediments and by the presence of
clinoptilolite (see “Geochemistry” section).

Ichnology

The sedimentary succession in Hole 700B shows remarkably
pervasive, continuous, and consistent ichnocommunities con-
sisting of Zoophycos, Planolites, Thalassinoides, and Chon-
drites, which is generally observed in association with other bur-
rows to form a composite trace.

The occurrence of Chondrites is generally considered to indi-
cate poorly oxygenated interstitial waters. However, Chondrites
is usually found in association with Planolites in these sedi-
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Figure 13. Inoceramus shell fragments, Subunit VC (Sample 114-700B-
51R-5, 87-100 c¢m).

ments and therefore, may not be indicative of a particular inter-
stitial environment. However, one explanation for these com-
posite traces is that there may have been a relatively high oxygen
content near the seafloor or within the sediment. In such a situ-
ation, the organism producing Chondrites would be restricted
to previously made, less-oxygenated traces.

Another interesting observation of these sediments is the oc-
currence of central parts of Zoophycos system (Figs. 10 and 11),
which show the raphe (vertical axis) and the formation of heli-
coidal feeding traces from the raphe. The presence of a number
of Zoophycos raphe in several cores indicates a particular abun-
dance of Zoophycos.

Paleoenvironmental Interpretation and Conclusions

The sediment sequence from Hole 700B provides informa-
tion concerning recent oceanography and, in particular, an ex-
tremely well-preserved middle Eocene to Coniacian(?) and Turo-
nian(?) pelagic carbonate series.

1. Middle Eocene to Santonian and Turonian(?) sediments
display a progressive downhole lithologic change from ooze
through chalk, homogeneous indurated chalk, homogeneous
limestones, alternating limestones, and clayey limestones, which

SITE 700

Figure 14. Synsedimentary distensional faulting in Subunit VC (Sample
114-700-43R-7, 10-22 cm). The synsedimentary fault is rotational and
cuts several Planolites burrows but not the horizontal Zoophycos bur-
row at 15 cm. Note the principal and satellite faults.

contain ash horizons at the base. The carbonates at this site
contain an excellent record of progressive diagenesis, terminated
by post-middle Eocene block faulting, that overlaps with the re-
cord from Hole 699A. -

2. Comparison of Holes 700A and 700B reveals the exist-
ence of a major unconformity between the Quaternary-upper
Pliocene and the middle Eocene.

3. Ichnocommunities are continuous throughout the succes-
sion, probably reflecting a stable environment of regular subsi-
dence in the area.

4. Paleodepths for Hole 700B show a steady increase from
1500-2000 m during the Cretaceous to more than 3000 m by
middle Eocene (see “Biostratigraphy™ section).

Paleocirculation during this period appears to have been
quiet, and there are no indications of strong bottom-current ac-
tivity from the sediments. A minor hiatus occurring in the Cam-
panian (Fig. 3) and covering 4 m.y. + 2 m.y (see “Biostratigra-
phy” section) may have resulted from bottom-current erosion or
other processes associated with tectonism.

Post-middle Eocene (and probably late Oligocene) block fault-
ing produced a 500 m offset of Site 700 relative to Site 699,
which resulted in increased elevation and susceptibility to possi-
ble erosion by deep currents or other processes related to en-
hanced bottom relief. Erosion of 200-350 m of post-middle Eo-
cene sediments (see “Physical Properties”” and “Seismic Stratig-
raphy” sections) occurred after the block faulting.
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Figure 15. Deformation in Subunit VC that could be related to a seismic
event, introducing a quick differential (thixotropic) deformation and
compaction in the soft sediment (Sample 114-700B-53R-2, 50-67 cm).

5. A short review of the sedimentology of the drilled section
shows:

Active volcanism in the area during the deposition of the Up-
per Cretaceous sediments, as recorded by the presence of tephra
in Santonian and Turonian(?) alternating micritic, clayey, and
ash-bearing limestones.

Local evidence of gravity sedimentation is shown by reworked
pelecypods and shallow-water microfauna (see “Biostratigraphy”
section). The alternating clay-rich and -poor sediments in the
Upper Cretaceous (Fig. 9) may be due to fluctuations in bio-
genic productivity related to changes in climate or to tectonic
events (Fig. 8), provoking synsedimentary instability. Processes
conducive to the formation of synsedimentary deformation such
as microfaulting and the formation of local thixotropic struc-
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Table 2. Limits of diagenetic stages in the carbonate sedimentology se-
quences in Hole 699A and 700B.

Hole 699A Hole 700B
Depth Depth

Transition (mbsf) Age (mbsf) Age

Ooze/chalk 325.6-335.1 NPI8, 45.4 NP16,
late Eocene middle Eocene

Chalk/indurated chalk  382.6-392.1 NP16-14, 228.5 NP10,
middle Eocene early Eocene

Chalk/limestone —Not recovered— 319 NP4,

early Paleocene

tures in the sediments (Figs. 15 and 16) can perhaps also be re-
lated to tectonic movements during the Late Cretaceous.

BIOSTRATIGRAPHY

Site 700 was rotary drilled in a water depth of 3601 m. Two
cores were recovered from Hole 700A, and 54 cores were recov-
ered from Hole 700B. The core catchers have been examined for
microfossils.

Planktonic foraminifer preservation is variable at Hole 700B,
showing moderate to strong dissolution in certain intervals. Ben-
thic foraminifers are well preserved in the Eocene section. In the
lowermost Eocene to Upper Cretaceous (Sections 114-700B-
24R, CC, to 114-700B-49R, CC), foraminifers show evidence of
recrystallization, but despite this, morphology is well preserved.
Below this level, foraminifers are severely recrystallized with
overgrowths.

Calcareous nannofossil preservation decreases from the mid-
dle Eocene to the Paleocene. Preservation is highly variable in
the Cretaceous section, where dissolution removed many of the
more delicate nannofossil species.

Abundant and well-preserved radiolarians, silicoflagellates,
and diatoms were recovered from the first two core-catcher sam-
ples of Holes 700A and 700B. Siliceous microfossils are absent
from the Eocene at Hole 700B. Moderately well-preserved radi-
olarians and silicoflagellates and poorly to moderately preserved
diatoms were found in the Paleocene from Sections 114-700B-
26R, CC, through 114-700B-32R, CC. Below another barren in-
terval, well-preserved radiolarians were observed between Creta-
ceous Sections 114-700B-43R, CC, and 114-700B-50R, CC.

Biostratigraphy

Zonal assignments for the two cores recovered from Hole
700A are shown in Figure 17.

The Hole 700B zonal assignments by each microfossil group
are illustrated in Figure 18. The extensive Maestrichtian section
is supported by paleomagnetic evidence that shows many nor-
mal and reversed polarity intervals in this section. Nannofossil
evidence indicates a hiatus between Sample 114-700B-50R-2,
26-27 ¢cm, and Section 114-700B-50R, CC. The age/depth rela-
tionships of zonal and paleomagnetic boundaries are shown in
Figure 19 and given in Table 3.

Paleoenvironment

Benthic foraminifers indicate a Cretaceous depth range of
1500-2000 m. The Paleocene depth range was 2000-2500 m.
The early Eocene depth was 2500-3000 m and 2750-3000 m by
the middle Eocene.

Peak abundances of the Cretaceous warm-water planktonic
foraminifer group Globotruncanids are inversely correlated with
peaks of siliceous microfossil preservation (Fig. 20). This sug-
gests either that there may have been warm/cold surface-water
fluctuations during the Cretaceous or that the Globotruncanids
were not preserved during possible instances of stronger dissolu-
tion.
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Figure 16. Alternating limestone showing the development of chertifica-
tion, 76-80 cm (Sample 114-700B-47R-1, 47-81 cm).

Preliminary investigations assign the Paleocene planktonic
foraminifer fauna to a temperate province. Planktonic foramini-
fer species diversity is highest in the uppermost Paleocene to the
lower Eocene, including highly abundant warm-water Acarini-
nids and a few strongly keeled Morozovellids. The first down-
hole co-occurrence of Sphenoliths and the common nannofossil
Zygrhablithus bijugatus indicate relatively warm surface waters
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Figure 17. Hole 700A chronostratigraphic summary.

in the early Eocene. Middle Eocene nannofossil floras at Hole
700B are similar to those found at Hole 699A. They are transi-
tional between Paleocene-lower Eocene warmer water assem-
blages and Oligocene colder water assemblages. By the middle
Eocene, the planktonic foraminifers are less diversified and only
cold-water and dissolution-resistant species are present.

The Cenozoic sedimentation rate was calculated to be 15 m/
m.y. based on microfossil datum levels (Table 3) and the time
scale of Berggren et al. (1985) (Fig. 19).

Calcareous Nannofossils

Thirty-two core samples and all the core-catcher samples from
Hole 700B were examined for calcareous nannofossils. Most of
the samples studied contain rich nannofossil floras that were as-
signed to the zonation schemes of Martini (1971) and Sissingh
(1977) (see “Explanatory Notes” chapter, this volume).

Biostratigraphy

The sample from Section 114-701B-1R, CC, is barren of in-
situ nannofossils; isolated reworked Paleogene species were re-
corded.

The nannofossil floras from between Sample 114-700B-3R-1,
59-60 cm, and Section 114-700B-4R, CC, are assigned to NP16
(middle Eocene). The presence of this zone is indicated by the
co-occurrence of Chiasmolithus solitus and Reticulofenestra bi-
secta. The base of NP16 cannot be defined in most areas out-
side northwest Europe because of the absence of Rhabdosphaera
gladius. In this study, the first appearance datum (FAD) of R.
bisecta is used to define the base of definite NP16. The underly-
ing interval between Sample 114-700B-5R-2, 70-71 cm, and Sec-
tion 114-700B-8R, CC, is assigned to NP16-15 (middle Eocene).
Supporting evidence for this zonal assignment is provided by
the occurrence of Nannotetrina fulgens between Sample 114-
700B-7R-2, 33-34 cm, and Section 114-700B-8R, CC.

Sample 114-700B-9R-6, 28-29 cm, to Section 114-700B-14R,
CC, are assigned to NP15?7-14 (middle lower Eocene) by virtue
of their stratigraphic position between NP16-15 and NP14 strata.
The presence of NP14 is inferred from the first downhole occur-
rence of Discoaster lodoensis in Section 114-700B-15R, CC. The
base of NP14 is defined by the FAD of Discoaster sublodoensis
recorded in Section 114-700B-16R, CC.

Sample 114-700B-18R-1, 80-81 c¢m, to Section 114-700B-
18R, CC, are assigned to NP13 (lower Eocene). The interval be-
tween Sample 114-700B-20R-2, 106-107 c¢cm, and Section 114-
700B-22R, CC, is assigned to NP12-10 (lower Eocene) on the
basis of the presence of Tribrachiatus orthostylus. The top of
NP12 is defined by the last appearance datum (LAD) of 7. Or-
thostylus, and its base is defined by the FAD of D. lodoensis.
The latter species is rare or absent in the samples from this in-
terval, as is Tribrachiatus contortus, the LAD of which defines
the base of NP11; therefore, NP12-10 are grouped together.
Section 114-700B-24R, CC, is tentatively assigned to NP10 (lower
Eocene) by virtue of its stratigraphic position between NP12-10
and NP9 strata. The taxa that define the top and bottom of
NP10 were not recorded in Hole 700B.
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Figure 18. Hole 700B chronostratigraphic summary.
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Figure 19. Age vs. depth relationship at Hole 700B.

The co-occurrence of Fasciculithus tympaniformis and Dis-
coaster multiradiatus in Sample 114-700B-26R-1, 40-41 cm, to
Section 114-700B-26R, CC, is taken here to indicate the pres-
ence of NP9 (upper Paleocene). The absence of D. multiradia-
tus and the occurrence of Heliolithus riedelii in Section 114-
700B-27R, CC, and Sample 114-700B-29R-2, 122-124 ¢m, indi-
cate the presence of NP8 (upper Paleocene).

Section 114-700B-29R, CC, contains Heliolithus kileinpellii,
the FAD of which defines the base of NP6. Thus, this sample is
assigned to NP7-6 (upper Paleocene). The FAD of Discoaster
mohleri defines the NP7/6 contact, but D. mohleri is absent
from Hole 700B.

Samples 114-700B-30R-2, 120-121 c¢m, to 114-700B-31R-5,
115-116 cm, continue to contain F. fympaniformis and are thus
assigned to NP7-5 (upper Paleocene). The FAD of F. tympani-
JSormis defines the base of NPS5.

Sections 114-700B-31R, CC, to 114-700B-36R, CC, yielded
Hornibrookina teuriensis, Cruciplacolithus edwardsii, and Prin-
sius martinii. These species probably indicate the presence of
NP4-3 (upper lower Paleocene) but do not define these zones.

A stratigraphic break possibly occurs between Section 114-
700B-36R, CC, and Sample 114-700B-37R-2, 31-32 cm. This
break separates the lower Paleocene from the uppermost Maes-
trichtian strata. The presence of Nephrolithus frequens between
Sample 114-700B-37R-2, 31-32 cm, and Section 114-700B-40R,
CC, indicates the presence of the N. frequens Zone (upper Maes-

trichtian); however, in this area, the stratigraphic range of N.
frequens overlaps with that of Reinhardtites levis. Sissingh (1977)
considered the two species to be mutually exclusive and defined
the Arkhangelskiella cymbiformis Zone as an interval between
the LAD of R. levis and the FAD of N. frequens. No such inter-
val exists at this high latitude, probably because N. frequens has
an earlier FAD here. This species is known to have a preference
for the colder water areas. Thus, the interval from Samples 114-
700B-37R-2, 31-32 cm, to 114-700B-39R-2, 32-33 cm, is assigned
to the N. frequens/A. cymbiformis Zones (upper Maestrichtian),
and the interval from Section 114-700B-39R, CC, to Sample
114-700B-50R-2, 26-27 cm, is assigned to the R. levis/Trano-
lithus orionatus Zones (middle Maestrichtian to upper Campa-
nian). The top of the last zone is defined by the LAD of Trano-
lithus orionatus (Tranolithus phacelosus). This species is present
in Hole 700B, and its occurrence is irregular and not reliable.
The LADs of Broinsonia parca, Eiffellithus eximius, Stauro-
lithites ellipticus (sensu Crux, 1982) and Orastrum campanensis
are also recorded in this interval, thus confirming its age as mid-
dle Maestrichtian to late Campanian.

A stratigraphic break representing most of the Campanian
and some of the Santonian separates Sample 114-700B-50R-2,
26-27 cm, and Section 114-700B-50R, CC.

The presence of Serbiscutum primitivum in Section 114-700B-
S0R, CC, indicates the penetration of upper Santonian or older
strata. In Section 114-700B-53R, CC, the first downhole occur-
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Table 3. Microfossil datums in Hole 700B.

Mean
Age Depth position
Microfossil and paleomagnetic datums® (Ma) Reference® Interval in Hole 700B (mbsf) (mbsf)
1. LAD Actinocyclus ingens (D) +0.62 10 IR, CC to 2R, CC 16.90-26.40 21.65
*2. Base A. ingens Zone (D) +1.50 10 2R, CC 26.40
Hiatus (Minimum duration = 41.1 m.y.; 42.6 to 1.5 Ma) 26.46-26.40 26,43
*3, Top P13 Zone (F) 42.60 7 IR-1, 44 cm 26.46-26.84 26.65
4. Base P12 Zone (F) 46.00 7 7R-2, 29 cm, to TR-3, 27 ¢cm 67.67-66.19 66.93
5. Base NP15 Zone (N) 49.80 4 8R, CC, to 9R-6, 28 cm 83.90-91.18 87.54
6. Base P10 Zone (F) 52.00 4,6 ISR, CC, to 16R-1, 40 cm 149.90-150.30 150.10
7. Base NP14 Zone (N) 52.60 4 16R, CC, to 18R-1, 80 cm 159.40-169.70 164.55
8. Top NP12 Zone (N) 53,70 4 18R, CC, to 20R-2, 106 cm 178.40-190.46 184.30
9. Base P9 Zone (F) 53.40 4,6 20R, CC, 10 21R-1, 26 cm 192.90-193.16 193.03
10. Base P8 Zone (F) 55.20 4 21R, CC, to 22R, CC 200.00-209.50 204.75
11. Base P7 Zone (F) 56.10 4 22R, CC, to 24R, CC 209.50-228.50  219.00
12. LAD Fasciculithus (N) 57.60 4 24R, CC, to 26R-1, 40 cm 228.50-238.40 233.45
13. Base P6 Zone (F) 57.80 4 24R, CC, to 26R-1, 130 cm 228.50-239.30  233.90
14, Base NP9 Zone (N) 59.20 4 26R, CC, to 27R, CC 247.50-257.00  252.25
15. Base P4 Zone (F) 61.00 4 28R-3, 104 cm, to 28R-4, 102 cm  261.04-262.52 261.78
16. Base NP8 Zone (N) 59.90 4 29R-2, 124 cm, to 29R, CC 269.24-276.00  272.62
17. Base P3b Zone (F) 62.00 4 30R, CC, to 31R-1, 141 cm 285.50-286.91 286.21
18. Base P3a Zone (F) 62.30 4 31R-4, 143 cm, to 31R-5, 140 cm  286.93-292.90  289.92
19. Base P2 Zone (F) 63.00 4 31R-5, 142 ¢m, to 31R-6, 140 cm  292.92-294.90  293.91
20. Base NP5 Zone (N) 62.00 4 31R-5, 116 cm, to 31R, CC 292.66-295.00  293.83
21. Base Plc Zone (F) 64.50 4 32R-1, 32 cm, to 32R-2, 30 cm 295.32-296.80  296.06
22, Chron C26R/C27N boundary 63.03 4 32R-3, 104 cm, to 32R-3, 125 cm  299.04-299.25  299.15
23. Chron C28R/C29N boundary 65.50 4 36R-1, 115 cm, to 36R-1, 125 cm  327.15-327.25 327.20
24, Base P1b Zone (F) 66.20 4 36R, CC, to 37R-1, 100 cm 330.70-331.70  331.20
Hiatus Cretaceous/ Tertiary boundary 332.51-330.70
Maximum duration = ~3.0 m.y. (65.5-68.5 Ma)
Minimum duration = -~0.2 m.y. (66.2-66.5 Ma)
25. Top Nephrolithus frequens Zone (N) 66.40 5 36R, CC, to 37R-2, 31 cm 330.70-332.51 331.61
26. Chron C30N/C30R boundary 69.40 4 38R-5, 80 c¢cm, to 39R-2, 5 cm 342.30-346.56 344,43
27. Top Reinhardtites levis Zone (N) 71.50 5 39R-2, 32 cm, to 39R, CC 346.82-354.50  350.66
28. Base Abathomphalus mayaroensis Zone (F) 68.00 5 40R-1, 27 e¢m, to 40R-2, 25 cm 354.77-356.25 355.51
29. Chron C30R/C31N boundary 71.37 4,5 40R-3, 25 cm, to 40R-3, 35 cm 357.75-357.85 357.80
30. Chron C3IN/C31R boundary 71.65 4,5 42R-2, 145 cm, to 42R-3, 5 cm 376.45-376.55  376.50
31. Chron C31R/C33N boundary 71.91 4,5 43R-2, 25 cm, to 43R-2, 35 cm 384.75-384.85 384.80
32. Globotruncana coniusa to Globotruncana gansseri 73.00 5 45R, CC, to 46R-1, 20 cm 403.50-403.70 403.60
Zones (F)
33. Chron C32N/C32R boundary 73.55 4,5 46R-3, 85 cm, to 46R-3, 95 cm 407.35-407.45  407.40
34, Chron C32R/C33N boundary 74.30 4,5 48R-6, 85 cm, to 48R-6, 104 cm 430.85-431.04 43092
Hiatus Most of Campanian missing 443.27-451.00
Maximum duration = ~9 m.y. (75-84 Ma)
35, Top Serbiscutum primitivum (N) 84.0-86.0 3,5 50R-2, 27 c¢m, to 50R, CC 443.27-451.00  447.14
36. Campanian/Santonian (F) 84.00 5 50R-3, 53 cm, to 50R, CC 445.03-451.00  448.02
37. Santonian/Coniacian (F) 87.50 5 51R-3, 89 cm, to 51R-4, 89 cm 454.89-456.39 455.64
8. Top Lithastrinus floralis (N) 85.0-87.0 3,5 52R, CC, to 53R, CC 470.00-479.50  474.75
39. Top Turonian? (F) 88.50 5 53R, CC, 10 54R, CC 479.50-489.00  484.25

# + = direct correlation 1o paleomagnetic stratigraphy; # = absolute age data; * = probable truncation of datum by hiatus; D = diatom; F = planktonic foraminifer;

N = calcareous nannofossil.

b 3, Perch-Nielsen (1985); 4. Berggren et al. (1985); 5. Kent and Gradstein (1985); 6. Jenkins (1985); 7. McGowran (1986); 10. Ciesielski (1983).

rence of Lithastrinus floralis and the continued occurrence of
A. cymbiformis confirms the presence of Santonian strata. The
lowest sample examined, in Section 114-700B-54R, CC, con-
tains A. cymbiformis, which indicates an age no older than
Santonian.

Paleoenvironment

The nannofossil floras of the middle Eocene interval of Hole
700B are similar to those recorded in Hole 699A. They are tran-
sitional between the warmer water assemblages of the lower Eo-
cene and the colder waters of the Oligocene (Hole 699A only).
Like the nannofossil floras of Hole 699A, the floras of this hole
contain increasing numbers of discoasters and sphenoliths down-
hole through the middle Eocene.

The common occurrence of Zygrhablithus bijugatus in the
lower Eocene and its absence from the middle Eocene section
possibly indicate a shallower water depth (less than 1000 m) for
this interval. The Cretaceous nannofossil floras are typical of
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high-latitude assemblages, with the geographically restricted spe-
cies N. frequens, Biscutum dissimilis, Monomarginatus quater-
narius, S. ellipticus (sensu Crux, 1982), and O. campanensis
present in the Maestrichtian to Campanian interval. The high-
latitude species S. primitivum is common in the underlying
Santonian.

Preservation

The nannofossil floras recovered from Hole 700B are moder-
ately to poorly preserved, with overgrowth of secondary calcite
increasing downhole.

Planktonic Foraminifers

Biostratigraphy

Section 114-700B-1R, CC, does not contain any planktonic
foraminifers. The interval between Samples 114-700B-3R-1, 44—
46 cm, and 114-700B-7R-5, 27-29 cm, can be assigned to upper



middle Eocene Globigerinatheka index Zone, P13-11 (upper
part). The FAD of G. index divides the middle Eocene into the
upper middle Eocene above and the lower middle Eocene below.
The upper boundary of the G. index Zone is marked by the ex-
tinction of Acarinina primitiva and the base of the LAD of Pla-
norotalites taxon, which is calibrated to fall in the lower part of
P11 Zone. The interval between Sections 114-700B-10R, CC,
and 114-700B-15R, CC, belongs to the lower middle Eocene A.
primitiva Zone, P11 (lower part)-P10.

Morozovella crater Zone, considered equivalent to P9 by Pu-
jol and Sigal (1979), represents the interval between Samples
114-700B-16R-1, 40-42 cm, and 114-700B-21R-1, 26-28 cm,
which can be considered upper lower Eocene. The interval from
Sample 114-700B-21R-2, 18-20 cm, to Section 114-700B-21R,
CC, belongs to the lower Eocene Pseudohastigerina wilcoxensis
Zone, P8. Acarinina pentacamerata, the marker species of this
zone, has been found associated with Globigerinatheka senni,
the LAD of which is considered to indicate the base of the P8
Zone.

The age of Sections 114-700B-22, CC, to 114-700B-24, CC,
is assigned to the lower Eocene P. wilcoxensis Zone, P7-6. Mo-
rozovella marginodentata occurs within this interval, and this
species’ range is within P7-6. The age of Section 114-700B-25,
CC, is uncertain because of strong dissolution of planktonic
foraminifers; radiolarians are more abundant than foraminifers
in this core-catcher sample.

The interval from Samples 114-700R-26R-1, 130-132 cm, to
114-700B-28R-3, 102-104 cm, can be assigned to upper Paleo-
cene P4 Zone because of the occurrence of Subbotina pseudo-
bulloides and Subbotina triloculinoides and the abundance of
large Planorotalites, such as Planorotalites australiformis.

The presence of abundant radiolarians prevents placement of
the P4/3 contact, but Section 114-700B-30R, CC, represents the
base of P3b Zone because of the presence of Planorotalites pu-
sillus pusillus. The interval from Samples 114-700B-31R-1, 141-
143 cm, to 114-700B-31R-4, 140-142 cm, can be assigned to the
P3a Zone by the presence of the marker species Morozovella an-
gulata. The P2 Zone is probably represented in Sample 114-
700B-31R-5, 140-142 cm.

The Plc-1b zones can be identified between Sample 114-
700B-31R-6, 140-142 cm, and Section 114-700B-36R, CC. The
basal Tertiary at this site is represented by the P1b Zone because
of the occurrence of S. pseudobulloides just above the Upper
Cretaceous.

The interval from Samples 114-700B-37R-1, 100-102 cm, to
114-700B-40R-1, 25-27 cm, is assigned to the Abathomphalus
mayaroensis Zone of the upper Maestrichtian, which corresponds
to the total range of the marker species.

Sample 114-700B-40R-1, 25-27 cm, to Section 114-700B-
45R, CC, are middle Maestrichtian, considering that the base
of middle Maestrichtian is equated to the base of Cansserina
gansseri Zone, because of the first occurrence (FO) of Globo-
truncanella pschade in the latter core-catcher sample. Below this
interval to Core 114-700B-48R there are no indicative species,
and it is not possible to define the Maestrichtian/Campanian
boundary or to evaluate the continuity of the sequence.

The interval from Sample 114-700B-49R-2, 75-77 cm, to Sec-
tion 114-700B-49R, CC, contains Heterohelix glabrons and some
Marginotruncana, and therefore can be assigned to lower Cam-
panian.

Pithonella krasheninnikovi is abundant from the uppermost
Maestrichtian to Section 114-700B-49R, CC.

Section 114-700B-50R, CC, contains abundant Marginotrun-
cana marginata and cannot be younger than Santonian, at the
top of which the species has its LAD. There is no evidence for
differentiating the Santonian from Coniacian; however, Sample
114-700B-52R-1, 89-91 cm, falls at the base of the Coniacian
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Dicarinella concavata Zone. This sample and Sample 114-700B-
52R-2, 89-91 cm, are attributed to Marginotruncana schneegauri
Zone of Coniacian age.

The interval between Sample 114-700B-52R-3, 89-91 cm, and
Section 114-700B-54R, CC, can be assigned to the Turonian
based on an acme of Marginotruncana marianosi, which has a
stratigraphic range that does not extend above the Turonian/Co-
niacian contact. The FOs of Hedbergella flaudrini and Archaeo-
globigerina occur within Cores 114-700B-53R and 114-700B-54R.
Moreover, Praeglobotruncana aumalensis is probably present in
Section 114-700B-54R, CC, but the occurrence of this species is
not certain because it it has been observed only in thin section.

Paleoenvironment

Globotruncanids occur in several samples in the Cretaceous
stratigraphic interval in Hole 700B, and their disappearance prob-
ably corresponds to stratigraphic intervals of strong dissolution.
It is possible that the environment was cool, as represented pri-
marily by assemblages of Hedbergella, Globigerinelloides, Whi-
teinella, and Heterohelix, with warm influences from an oceanic
circulation system that brought in the warm species of globo-
truncanids.

According to the method of investigation applied by Boersma
and Premoli Silva (1983), combined faunal and isotopic analy-
ses may provide detailed descriptions of biogeographic prov-
inces within the Paleocene. From the shipboard preliminary ob-
servations, we infer that this area can be assigned to a temperate
province in the Paleocene.

This site confirms that the maximum species diversity of
warm-water Acarininids and the presence of few strongly keeled
Morozovellids occurred through the early Eocene, although deep-
and intermediate-water Subbotininids were dominant. In the up-
permost part of the lower Eocene, the M. crater acme horizon
was found between 156.30 and 157.80 mbsf and can be corre-
lated to the same horizon found in Hole 699A.

In the middle Eocene the planktonic foraminifers become
less and less diversified and oligotypic, and only cold-water and
dissolution-resistant forms, such as G. index, Subbotina angi-
poroides, Subbotina linaperta, and Catapsydrax are present in
the sediments.

Preservation

Planktonic foraminifers are present continuously and are gen-
erally abundant from Sample 114-700B-3R-1, 44-46 cm, down-
hole. Their preservation is moderate in the Tertiary section and
is moderate to poor in the Cretaceous interval. They were depos-
ited above the carbonate compensation depth (CCD) from Co-
niacian to middle Eocene but show strong dissolution in three
stratigraphic intervals, with deposition below the planktonic fora-
minifer lysocline: (1) 364-373 mbsf (Sections 114-700B-40R, CC,
to 114-700B-41R, CC—middle Maestrichtian); (2) 228-285 mbsf
(Sections 114-700B-24R, CC, to 114-700B-30R, CC—lower Eo-
cene-upper Paleocene); and (3) 35-54 mbsf (Sections 114-700B-
3R, CC, to 114-700B-5R, CC—upper middle Eocene). In inter-
vals (1) and (3) the strong dissolution of foraminifers seems to
be associated with the presence of shallow-water organisms. In
stratigraphic interval (3) there is a decrease in abundance of
planktonic foraminifers upward through the sequence, and there
are only few stout and compact forms belonging to dissolution-
resistant species in Section 114-700B-5R, CC. The biostrati-
graphic data from Holes 698A, 699A, and 700B are comple-
mentary because at each site the dissolution horizons and inter-
vals of poor recovery occur at different stratigraphic levels.

Benthic Foraminifers

Generally good preservation of Eocene to Cretaceous ben-
thic foraminifers at Hole 700B yielded primarily diverse and
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abundant assemblages. The only exception is Section 114-700B-
IR, CC, which contains a single specimen of Cyclammina sp.
In the lowermost Eocene core-catcher sample (Section 114-700B-
24R, CC), Paleocene and Cretaceous foraminifers show evidence
of recrystallization; however, morphology is well preserved.

The Eocene fauna is dominated throughout by Nuttallides
truempyi, Cibicidoides praemundulus, Cibicidoides eocaenus,
Cibicidoides grimsdalei, Cibicidoides havanensis, Alabamina dis-
sonata, and Nonion havanensis, with common occurrences of
Anomalinoides capitatus, Hanzawaia ammophila, Pullenia eo-
cenica, and Pullenia quinqueloba. The buliminids are common
in and below Section 114-700B-6R, CC, dominated by Bulimina
semicostata and including Bulimina thanetensis, Bulimina trini-
tatensis, Bulimina tuxpomensis, and Buliminella grata. Three
common taxa not observed below the middle Eocene at Hole
700B are Anomalinoides semicribratus, Cibicidoides bradyi, and
Cibicidoides micrus. Common taxa with LADs in the lower Eo-
cene are Aragonia aragonensis, Osangularia mexicana, Tappa-
nina selmensis, and Turrilina alsatica. Agglutinated taxa include
Eggerella sp., Gaudryina pyramidata, Karreriella chapapoten-
sis, Plectina sp., Spiroplectammina spectabilis, Textularia spp.,
and Vulvulina spinosa. Common undifferentiated taxa are Ano-
malinoides, Dentalina, Gyroidinoides, Lenticulina, Oridorsalis,
Pleurostomella, pleurostomellids, polymorphinids, and Stilo-
stomella.

A major change in the benthic foraminifer fauna occurred
near the end of the Paleocene. A rich Paleocene benthic foramini-
fer assemblage disappears between Sections 114-700B-29R, CC,
and 114-700B-26R, CC. Taxa that do not continue into the Eo-
cene include Angulogavelinella avnimelechi, Aragonia velasco-
ensis, Bulimina velascoensis, Cibicidoides velascoensis, Osan-
gularia velascoensis, Cibicidoides hyphalus, Cibicidoides cf.
pseudoperlucidus, Bolivinoides delicatula, Buliminella beaumonti,
Neoeponides hildebrandti, Neoeponides lunata, Neoflabellina
semireticulata, Quadratobuliminella pyramidalis, Stensioina bec-
cariiformis, and Tritaxia paleocenica. The most abundant Pa-
leocene taxa in Hole 700B are N. truempyi and S. beccariifor-
mis. C. hyphalus is also present in every sample, but it is not as
abundant. A. capitatus first appears in Section 114-700B-29R,
CC, and becomes common in the Eocene. Common taxa in ad-
dition to those above include B. trinitatensis and Pullenia bul-
loides. Common to frequent, undifferentiated taxa are Ano-
malinoides, Dentalina, Gyroidinoides, Lenticulina, Nonion, Ori-
dorsalis, Pleurostomella, pleurostomellids, polymorphinids, and
Stilostomella. Section 114-700B-33R, CC, contains the notable
occurrence of Alabamina creta, which has been found exclu-
sively in the Caribbean and the Falkland Plateau in Zones P1-5
(Tjalsma and Lohmann, 1983).

The Cretaceous benthic foraminifer assemblage is similar to
the Paleocene fauna with new taxa observed sporadically with
increasing depth. These new taxa include Globorotalites miche-
linianus, Spirobolivina australis, Allomorphina minuta, Buli-
mina limbata, Valvulineria spp., Bolivina incrassata, Gavelinella
stephonsi, and Bolivinoides laevigata. The most interesting trend
is the decreasing abundance of N. truempyi with depth until its
FO in Section 114-700B-47R, CC (which coincides with this tax-
on’s Campanian FO at other sites). Simultaneously, the abun-
dance of S. beccariiformis increases downhole. Section 114-
700B-40R, CC, contains large nodosarids and agglutinants com-
mon in outer neritic-upper bathyal Cretaceous environments (Sliter
and Baker, 1972), suggesting that there is a displaced compo-
nent in this sample. There is a change in fauna in and below
Sections 114-700B-49R, CC, and 114-700B-50R, CC. This is also
the level below which diversity is low and preservation is poor,
with foraminifers showing severe recrystallization with over-
growths. Genera observed in Sections 114-700B-52R, CC, and
114-700B-53R, CC, include Gavelinella, Gyroidinoides, Lenti-
culina, Osangularia, Pullenia, Tritaxia, and Valvulineria.
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The general Campanian-Maestrichtian assemblages found in
Hole 700B are similar to those at Deep Sea Drilling Project
(DSDP) Site 327 on the Falkland Plateau, as identified in rapid
shipboard analysis as Allomorphina, Gavelinella, Gyroidinoi-
des, Osangularia, Pleurostomella, and Pullenia. This assemblage
suggests a paleodepth of 1500-2500 m (Sliter, 1977). Compari-
son of the Paleocene fauna with Tjalsma and Lohmann (1983)
and van Morkhoven et al. (1986) indicates a Paleocene paleo-
bathymetric depth range at Hole 700B of 2000-2500 m, based
upon equal abundances of S. beccariiformis and N. truempyi
and supported by moderate abundances of Aragonia spp., Len-
ticulina spp., Tritaxia spp., and buliminids. The early Eocene
depth at Hole 700B was 2500-3000 m, based upon moderate to
high abundances of buliminids, Clinapertina spp., A. dissonata,
and Abyssamina poagi and low abundances of Lenticulina spp.
The disappearance of a buliminid assemblage in the Eocene
above the interval between Sections 114-700B-6R, CC, and 114-
700B-8R, CC, suggests that the site subsided below about 2750-
3000 m by the middle Eocene (Tjalsma and Lohmann, 1983;
Miller and Katz, in press).

Diatoms

Hole 700A was terminated after the second core. It recovered
a diatomaceous ooze of Quaternary Coscinodiscus lentiginosus
Zone McCollum (1975) in the first core (Section 114-700A-1R,
CCQ). Section 114-700A-2R, CC, was placed into the upper Plio-
cene Coscinodiscus vulnificus Zone Ciesielski (1983) because of
the presence of the marker species C. vulnificus, C. elliptipora,
Thalassiosira lentiginosa, and Actinocyclus ingens.

Hole 700B recovered 483.5 m of highly calcareous sediment,
which shows a regular, gradual compaction and increasing dia-
genetic alteration of the carbonate with depth, Silica diagenesis
is strong in the Paleogene and Cretaceous sections, with clino-
ptilolite dominating the silt fraction in the Eocene and Santo-
nian sediments and chert layers present in Cores 114-700-47R to
114-700B-50R.

Only the two first cores (Quaternary) and Cores 114-700B-26R
to 114-700B-33R (Paleocene) contained diatoms. The abundance
of diatoms in the sediments of this hole is given in Figures 20
and 23 (“Geochemistry” section).

No reworking of older species was observed at this site.

The Quaternary sediment is a diatom ooze underlying a layer
of dropstones. Section 114-700B-1R, CC, belongs in the C. len-
tiginosus Zone McCollum (1975) with T. lentiginosa and Tha-
lassiosira gracilis present. In Section 114-700B-2R, CC, T. lenti-
ginosa is accompanied by C. elliptipora and A. ingens, placing
this sample in the C. elliptipora/A. ingens Zone McCollum
(1975).

The whole Eocene section is characterized by intensive silica
dissolution, with only a few archaeomonads and sporadic radio-
larian fragments remaining.

Poorly to moderately preserved diatom assemblages are found
in the Paleocene sediments.

Sections 114-700B-26R, CC, and 114-700B-27R, CC, fall into
the Hemiaulus inaequilaterus Zone Gombos (1977), because of
the presence of the name-giving species. Further characteristic
species present are Hemiaulus incurvus, Triceratium gracillium
sensu Gombos (1977), Triceratium planum, and Sceptroneis sp.
A of Gombos (1977). According to Gombos (1984) this zone
ranges from within calcareous nannofossil Zone NP9 possibly
down into NP8 or deeper, with his underlying Scepfroneis sp. A
Zone and Odontotropis klavsenii Zone being older, but not older
than NP5, The diatomaceous clayey chalk examined from Sec-
tions 114-700B-28R, CC, to 114-700B-31R, CC, lacks the marker
species H. inaequilaterus and O. klavsenii but has Sceptroneis
sp. A Gombos (1977) present. Therefore, this interval was as-
signed to the Sceptroneis sp. A Zone Gombos (1977).



Recovery

Siliceous microfossils

Planktonic foraminifers

@ Age abundance abundance
o R F c A R F c A
0 1 1 1 1 1 1 | 1
1R .
Quaternary Diatoms
middle
Eocene
100 —
11R
12R
>* Radiolariens
1 15R
Acarininids
(not
A. primitiva)
0 > R
o R
w
o
E
£
§ Diatoms
300 —
early
Paleocene
R
I
[~ —
400 — Cretaceous
R

Globotruncanids

Figure 20. Comparison of occurrences of siliceous microfossils with those of planktonic foraminifer species at Hole

700B.

SITE 700

275



SITE 700

As the calcareous nannofossils indicated an age equivalent to
somewhere within NP9 to NP5 for these samples, this age as-
signment agrees with that of Gombos (1977). A more accurate
age determination can be obtained for Cores 114-700B-30R and
114-700B-31R from the paleomagnetic record. Correlation of
the paleomagnetic record with the calcareous nannofossil stra-
tigraphy suggests an age range of 61.5 to 62.5 m.y. for these two
cores, which would be the latest early Paleocene.

The diatom valves recovered from Sections 114-700B-32R,
CC, and 114-700B-33R, CC, were too poorly preserved to allow
stratigraphic zonal assignment. The few species occurring can
be related to the paleomagnetic record, which suggests an age of
62.5 to 64.2 m.y.

In all samples below Core 114-700B-33R diatoms were dis-
solved, although in some intervals in the Upper Cretaceous radi-
olarians remained relatively well preserved.

Radiolarians

Abundant and well-preserved radiolarians were recovered from
two core-catcher samples from Hole 700A; Section 114-700A-
IR, CC, is assigned to Antarctissa denticulata Zone; whereas
Section 114-700A-2R, CC, apparently belongs to the lower Plio-
cene, but zonal assignment was not possible because index
forms are absent,

In Hole 700B, radiolarians are absent between Sections 114-
700B-3R, CC, and 114-700B-25R, CC, but from Sections 114-
700B-26R, CC, through 114-700B-32R, CC, abundant and mod-
erately well-preserved radiolarians of late to early Paleocene age
are observed. The presence of several species belonging to genus
Buryella, including Buryella tetradica, and the absence of Be-
koma bidartensis, suggest that the section can be assigned to an
“unzoned” interval for the tropical zonal scheme of Sanfilippo
et al. (1985). The absence of Phormocyrtis striata exquisita
from this interval, whereas it is present in Site 698 samples, sug-
gests that the Paleocene radiolarian-bearing section of this hole
is older than that of Site 698.

Radiolarians are absent from Sections 114-700B-33R, CC,
through 114-700B-42R, CC, but well-preserved, abundant, and
taxonomically diversified Mesozoic radiolarians were recovered
from between Sections 114-700B-43R, CC, and 114-700B-50R,
CC. From the presence of some characteristic forms, such as
“Amphipyndax tylotus,” Theocapsomma comys group, and Ar-
chaeodictyomitra species, this interval was tentatively assigned
to the “Amphipyndax tylotus” Zone of Sanfilippo and Riedel
(1985), which encompasses the Maestrichtian and upper Cam-
panian. In retrospect, Section 114-698A-16R, CC, may be cor-
relative with this interval because of the presence of the same
species, “Amphipyndax tylotus.” The occurrence of radiolari-
ans of Late Cretaceous age and older from the mid- to high-lati-
tude Southern Ocean has only been reported from Site 275 of
DSDP Leg 29 (Pessagno, 1975), Site 323 of DSDP Leg 35
(Weaver, 1976), and a few sites from Leg 113 (Barker, Kennett,
et al., 1988). Among them, only the assemblages from Site 275
were examined in detail (Pessagno, 1975), resulting in the as-
signment of a Maestrichtian to late Campanian age. Unfortu-
nately, Pessagno’s (1975) identification of taxa was based en-
tirely on scanning electron microscope observations, and this
was not practical for our shipboard analysis. However, with the
good shipboard paleomagnetic record from this hole, detailed
analysis of radiolarians from the thick radiolarian-bearing sec-
tion should provide a good opportunity for establishing a new
Upper Cretaceous zonation for this part of the Southern Ocean.

Radiolarians were completely absent in core-catcher samples
from Sections 114-700B-51R, CC, through 114-700B-54R, CC.
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Silicoflagellates

Sections 114-700A-1R, CC, and 114-700A-2R, CC, contain a
hitherto unzoned Quaternary-lower Pliocene silicoflagellate as-
semblage from antarctic waters. The interval from Sections 114-
700B-3R, CC, through 114-700B-25R, CC, was barren, but well-
preserved, common to abundant, upper Paleocene silicoflagel-
late assemblages were recovered between Sections 114-700B-26R,
CC, and 114-700B-32R, CC. Within this interval, no zonal as-
signment was possible, but the following four-fold division was
recognized:

Sections 114-700B-26R, CC-114-700B-28R, CC: last occur-
rence (LO) of Naviculopsis contricta; Section 114-700B-29R, CC:
LO of Corbisema inermis inermis; Sections 114-700B-30R, CC,
and 114-700B-31R, CC: LO of Corbisema disymmetrica disym-
metrica; Section 114-700B-32R, CC: LO of Corbisema inermis
crenulata.

It should be noted that the latter two taxa were originally ob-
served at Site 208 by Dumitrica (1973) and subsequently at Site
327 by Bukry (1976) and Busen and Wise (1977). It seems, there-
fore, that their paleogeographical distribution was limited to the
middle to high latitudes of the Southern Ocean.

Silicoflagellates are absent below Sections 114-700B-33R, CC,
through 114-700B-54R, CC.

Ebridians

Throughout samples from Site 700, only Ammodochium rec-
tangulare and possibly a new species of genus Ammodochium
were observed from the upper Paleocene (Sections 114-700B-
26R, CC, through 114-700B-28R, CC). However, their presence
in upper Paleocene samples may signal the earliest stratigraphic
occurrence for species A. rectangulare as well as for genus
Ammodochium.

GEOCHEMISTRY

Pore waters were squeezed from seven 5- or 10-cm whole-
round samples taken at about 30-m intervals. The results of the
pore-water chemical analyses are reported in Table 4 and Figure
21.

Headspace samples were analyzed for volatile hydrocarbon
gases (Table 5). Organic carbon and calcium carbonate were de-
termined throughout the section (Table 6).

Pore-water samples were recovered from only seven cores in
the upper 250 m of Hole 700B because of insufficient pore-wa-
ter volume recovery in the indurated chalks and limestones at
greater depths. Pore-water chemistry in Hole 700B is similar to
that at Hole 699A. The chemistry of interstitial waters in Hole
700B reflects reactions with basalt basement (Ca and Mg gradi-
ents) and reactions within the sediment column involving silica
diagenesis (diatom dissolution and zeolite formation).

Calcium and Magnesium

Calcium concentrations increase downhole from a bottom-
water concentration of 10 mmol/L to about 29 mmol/L by 241
mbsf. Magnesium, on the other hand, decreases from a bottom-
water concentration of 55 mmol/L to about 40 mmol/L at this
depth. These signatures reflect reactions either deeper in the
sediment column (below the recovered interval) or, more likely,
reactions with basalt. The magnesium/calcium ratio decreases
downhole from the seawater value (5.2) to almost 1.0. A cal-
cium vs. magnesium plot for both Holes 699A and 700B (Fig.
22) demonstrates that the relative changes in calcium and mag-
nesium concentrations at both holes lie on virtually the same
straight line, implying conservative behavior for both ions over
the recovered section. The slope of this line is AMg/ACa =



Table 4. Interstitial-water chemistry, Hole 700B.

SITE 700

Core, section, Depth  Volume Alkalinity  Salinity Magnesium  Calcium  Chloride  Sulfate  Fluoride  Silica
sample (cm) (mbsf) (mL) pH {mM) (g/kg) (mM) {mM) (mM) (mM) (uM) (uM) Mg/Ca
3R-1, 145-150 27.85 40 7.76 3.70 34.6 51.57 12.02 553.2 26.72 76.1 761 4.29
6R-5, 145-150 62.35 60 7.55 4.01 34.8 48.91 14.52 548.3 25.32 60.2 418 3.37
9R-5, 145-150 90.85 34 7.20 4.06 35.2 48.07 17.02 555.1 24.74 58.3 379 2.82
13R-4, 140-150  127.30 60 7.55 3.95 35.0 46.28 19.37 556.1 25.16 58.7 605 2.39
16R-5, 140-150  157.30 45 7.35 5.12 35.2 44.50 22.96 561.9 23.98 60.6 465 1.94
20R-2, 140-150  1%0.80 24 7.63 4.35 35.0 43.50 23.49 555.1 24.04 61.9 569 1.85
26R-2, 140-150  240.90 24 7.45 4.26 35.0 39.98 28.51 549.3 22.82 54.2 1131 1.40
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Figure 21. Pore-water calcium, magnesium, Mg/Ca ratio, pH, titration alkalinity, fluoride, silica, and sulfate

profiles, Hole 700B,

—0.5, fairly typical of basalt basement reaction signatures (Gies-
kes, 1983; Baker, 1986). This would suggest that basement at
Sites 699 and 700 (and also at 698) is basaltic—the Northeast
Georgia Rise and East Georgia Basin are composed of oceanic
(not sialic) crust.

That pore-water chemistry for Ca and Mg in Hole 700B
should display virtually the same behavior as in Hole 699A is
not surprising; the sites are close together in the East Georgia
Basin (about 16 km apart) and presumably lie on the same base-
ment structure that was downfaulted at Site 699 in post-early
Oligocene time. The identical slopes of the pore-water Mg vs.
Ca plots for both holes demonstrate that the reactions control-
ling the diffusive exchange of calcium and magnesium between
basalt basement and the overlying seawater are identical at both
sites. As at Hole 699A, there are apparently no chemical reac-
tions within the sediment column affecting the concentration
gradients of the two ions. These arguments, as reviewed in the
“Site 699" chapter (“Geochemistry” section), do not absolutely
rule out the possibility of unforseen sedimentary reactions in
the basal unrecovered section that might mimic basalt Mg/Ca
reaction signatures. Absence of dolomite in the recovered Upper
Cretaceous limestones would seem to rule out at least one major
possibility.

Assuming that the measured gradient of Mg in Hole 700B
continues linearly to basement (see “Geochemistry” section,
“Site 699” chapter), then the depth at which Mg approaches
zero (maximum depth of inferred basement) is about 800 mbsf
at this site. The difference between pore-water-inferred base-
ment depths in Holes 699A (> 1000 mbsf) and 700B (800 mbsf)
is roughly equal to the missing time interval in Hole 700B com-
pared to that recovered in Hole 699A (Pliocene + Miocene +
Oligocene = 270 m). This is consistent with a diffusive/base-
ment reaction model.

Acoustic basement was anticipated at 600 mbsf in Hole 700B,
shallower than that predicted by the pore-water model. Either
(1) the magnesium gradient becomes steeper near basement,
which results in the basement depth determined by extrapolat-
ing pore-water gradients to be too deep and/or (2) vertical sonic
velocities increase below the recovered section, which causes
acoustic basement as observed in the seismic record to be too
shallow.

Alkalinity

Alkalinity increases downhole from bottom-water concentra-
tions (2.5 mmol/L) to a maximum of less than 5 mmol/L (more
likely about 4.2 mmol/L, ignoring one high value). These pro-
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Figure 22. Pore-water calcium vs. magnesium in Holes 699A and 700B.
Open data points are from Hole 699A, and solid data points are from
Hole 700B. The line is a linear least-squares regression, with a slope of
about AMg/ACa = —0.5, through all the data points.

files are consistent with the virtual absence of presently occur-
ring organic matter diagenesis or carbonate dissolution/repreci-
pitation in the upper 250 m of the section at this site.

Fluoride, Silica, and Sulfate

Fluoride decreases downhole from bottom-water concentra-
tions of 70 pmol/L to about 54 pumol/L at 240 mbsf. This grad-
ual decrease is probably related to both uptake by clays and/or
to the disseminated precipitation of extremely small quantities
of phosphorite.

Dissolved silica displays a maximum value in the uppermost
sample (28 mbsf) of 761 umol/L and decreases downhole to a
broad minimum between 50 and 200 mbsf, displaying concen-
trations of 400-600 umol/L. Below 200 mbsf silica increases
again to over 1100 pmol/L in the bottom sample (240 mbsf).
Although these data are sparse, they display roughly the same
relationships with diatom dissolution and zeolite formation as
that observed for Hole 699A. Dissolved silica concentrations are
high in the lithologic units containing biogenic opal (Units I and
IIT) (Fig. 23). This confirms the supposition deduced from the
Hole 699A profiles that diatoms are dissolving and providing a
diffusive flux of dissolved silica downward from Unit I into
Unit I and upward from Unit 111 into Unit II. This silica ap-
pears to be precipitating into the zeolites in Unit II.

Clinoptilolite occurs abundantly in the Eocene section of
Hole 700B, and may thus have initially originated from prior
dissolution of diatoms no longer present as fossils in the sedi-
ments or from dissolution of volcanic glass. As pointed out by
Kastner (1981), several sources of dissolved silica are possible
for the formation of authigenic clinoptilolite in the sediments.
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Comparison of Figure 23 with Figure 18 in the “Site 699" chap-
ter demonstrates that dissolved silica profiles are related to lith-
ostratigraphy of these sections, a common observation in pe-
lagic sections (Gieskes, 1983).

Sulfate decreases slightly from bottom-water concentrations
(28 mmol/L) to about 23 mmol/L at 240 mbsf. Thus, the sedi-
ment column is suboxic. Manganese staining of burrows is com-
mon throughout the recovered section, confirming that the sedi-
ment column has never been anoxic.

Volatile Hydrocarbon Gases

Methane concentrations are below 5 ppm in headspace sam-
ples, demonstrating the absence of methanogenesis. Ethane was
generally below detection.

Sedimentary Organic Carbon and Calcium Carbonate

As in Hole 699A, organic matter contents of these sediments
are essentially zero, with all of the organic carbon having been
oxidized when the sediments were at or near the sediment/water
interface.

The relationships between calcium carbonate, lithostratigra-
phy, logging stratigraphy, and physical properties are discussed
in these respective sections of this site chapter.

PALEOMAGNETICS

A major objective of drilling at Site 700 was to investigate
the nature of the basement and the overlying Cretaceous sedi-
ments, which had not been reached at nearby Site 699 because
the drill bit was lost. It was necessary to use rotary drilling to
achieve this objective, which resulted in a higher degree of drill-
ing disturbance in the upper part of the cored section than that
expected with the advanced hydraulic piston corer or extended
core barrel systems. The most common form of drilling distur-
bance in these cores was biscuiting (breaking of the core into
small disk-shaped pieces, usually only a few centimeters in
length). Downhole contamination was also a problem (see “Op-
erations” section, this chapter). Contamination restricted paleo-
magnetic sampling from cores above about 270 mbsf, but good
paleomagnetic data were obtained below this level.

Two holes were drilled at Site 700. Only two cores, with little
sediment recovery, were obtained from Hole 700A. Consequently,
paleomagnetic investigations for this site have focused on Hole
700B, which penetrated 489 m of predominantly nannofossil
chalk and limestone of Late Cretaceous to middle Eocene age.
The lithostratigraphic units for this hole (see “Lithostratigra-
phy” section, this chapter) represent a sequence of progressively
increasing diagenesis with depth. There is little overall change in
sediment composition over the entire interval sampled, except
for the appearance of some clay and volcanic ash within the
lowest lithostratigraphic unit (Subunit VC).

Intensity of Magnetization

The variation of natural remanent magnetization (NRM) in-
tensity with depth is shown in Figure 24, together with the litho-
stratigraphic unit boundaries. The intensity remains low (typi-
cally less than 0.3 mA/m) throughout the upper 400 m, with the
exception of a few localized intervals of higher intensity within
Subunit VA. Below 450 mbsf there is a significant increase in
NRM intensity, which appears to relate to the presence of dissem-
inated volcanic ash and discrete ash layers within Subunit VC.

Directions of Magnetization and Magnetic Stability

Downhole contamination, particularly in the upper 270 m of
the cored section, caused a continuing problem in the acquisi-
tion of meaningful paleomagnetic data using the pass-through
cryogenic magnetometer. Above this depth, concentrations of



=
§ Abundance Silica (umol/L)
@ § Age
3 « R F cC A 400 800
° YT TERETS i
1R 4
middie
Eocene
100 — L
11R Clinoptilolite
12R
§Radioiwians \
J15Rr j
16R
17R
18R early
Eocene
200 —
S
o
= C
c
-
8 ¥ Diatoms
o
300 —
early
Paleocene
400 — Cretaceous
1 | 1 | !

o M O B>
n

N

Y

(/A

SITE 700

= Abundant
Common
Frequent
= Rare

Clinoptilolite

Chert

Diatoms

Radiolarians

Figure 23. Relative abundances of diatoms, zeolites (clinoptilolite), radiolarians, and chert in comparison to the silica profile for Hole 700B.

279



SITE 700

Table 5. Volatile hydrocarbon gases
(methane and ethane) from headspace
samples, Hole T00B.

Depth
(mbsf)

< &3
(ppm)  (ppm)

Core, section,
sample (cm)

IR-1, 115-120 27.55 2.7 0.0
5R-3, 145-150 49.85 38 0.0
6R-5, 115-120 62.05 1.3 0.0

7R-5, 145-150 71.85 3.2 0.0
9R-5, 115-120 90.55 4.0 0.0
13R-3, 145-150  125.85 3.7 0.3
16R-4, 145-150  155.85 1.6 0.0
18R-4, 145-150  174.85 3.9 0.0
20R-2, 145-150  190.85 55 0.0
26R-1, 145-150  239.45 3.4 0.0
28R-2, 145-150  259.95 35 0.3
30R-3, 145-150  280.45 1.9 0.0
32R-3, 145-150  299.45 0.5 0.0
35R-2, 149-150  321.99 3.1 0.4
3BR-3, 145-150  339.95 2.6 0.3
40R-3, 145-150  358.95 3.2 0.4
42R-2, 145-150  376.45 5.0 0.4
45R-1, 149-150  398.49 4.8 0.4
47R-1, 149-150  414.49 3.6 0.0
49R-2, 149-150  434.99 2.7 0.0
S0R-2, 145-150  444.45 2.5 0.0
51R-3, 145-150  455.45 2.7 0.0

ferromanganese concretions and pebbles, mostly of basaltic com-
position, occurred in the upper 10 to 20 cm of each core. These
pebbles typically range up to several centimeters or more in di-
ameter and appear to have been derived from the seafloor in the
immediate vicinity of the drill hole. They represent a combina-
tion of glacial dropstones and manganese nodules. In addition
to the larger pebbles at the top of each core, finer black parti-
cles, typically ~1 mm in diameter and believed to have origi-
nated from the same source, occur along the outside of most of
the core sections in this depth interval (between the core and the
liner). The intensity of magnetization of these particles is con-
siderably stronger than that of the sediments, so that they con-
sistently obscure the paleomagnetic signal of interest. For this
reason it was not possible to acquire meaningful paleomagnetic
data from the upper 270 m (Cores 114-700B-1R to 114-700B-
29R). However, discrete samples free from downhole contami-
nation were obtained from various cores in this interval, and
post-cruise paleomagnetic investigations of these samples may
yield useful results. In this section the shipboard results from
Cores 114-700B-30R to 114-700B-54R are described.

Archive halves of all cores in this interval were subjected to
partial alternating field (AF) demagnetization. Routine demag-
netization was conducted at 5 mT, but where the polarity was
not established clearly by this treatment, a field of 9 mT was
used. Biscuiting was fairly common in Cores 114-700B-30R to
114-700B-34R, but was relatively rare in deeper cores because of
the increasing degree of lithification. Despite this fragmentation
of the cores as a result of rotary drilling, the inclination of re-
manent magnetization shows a consistent pattern of variation
with depth (Fig. 25). This figure is a plot of the results after
three-axis demagnetization at 5 mT and measurement with the
pass-through magnetometer. A succession of clearly defined po-
larity reversals is evident from these data.

A total of 50 discrete samples from this section were sub-
jected to shipboard paleomagnetic analysis. Approximately 10%
of these samples were incrementally demagnetized at 5- or 10-mT
intervals up to a maximum field in the range 30 to 50 mT. Vec-
tor-end-point plots for three representative samples are illustrated
in Figure 26. The results show the presence of a low coercivity
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component of magnetization, which is removed by treatment at
about 5 to 10 mT to reveal a more stable component. This indi-
cates that AF demagnetization of the archive halves of the cores
at 5 to 9 mT is likely to be effective in defining the stable charac-
teristic magnetization of these sediments. The remaining dis-
crete samples were AF demagnetized at 5 and/or 10 mT, and the
directions of magnetization after this treatment are plotted as
solid circles in Figure 25. There is excellent agreement between
the discrete sample and pass-through data shown on this dia-
gram,

Polarity Stratigraphy

The succession of polarity reversals defined by the AF de-
magnetized pass-through paleomagnetic data, supplemented by
the discrete sample data, is shown in Figure 25 and in the verti-
cal column of Figure 27. Available nannofossil and foraminifers
zonations for this hole (see “Biostratigraphy” section) indicate
an early Paleocene age for Cores 114-700B-31R and 114-700B-
32R and that a hiatus exists at the Cretaceous/Tertiary contact
between Cores 114-700B-36R and 114-700B-37R. Therefore, the
long reverse polarity magnetozone in Cores 114-700B-30R to
114-700B-32R can be correlated with the distinctive long reverse
polarity Chron C26R, which extends from upper NP6 to middle
NP4 (Berggren et al., 1985). The base of this magnetozone in
Core 114-700B-32R can be correlated with the C26R/C27N Chron
boundary and assigned a numerical age of 63 Ma, using the
GPTS of Berggren et al. (1985).

It is now well established that the Cretaceous/Tertiary bound-
ary lies within reverse polarity Chron C29R. The apparent ab-
sence of a reverse polarity magnetozone in Hole 700B at the
Cretaceous/Tertiary hiatus between Cores 114-700B-36R and
114-700B-37R indicates that this hiatus and/or the recovery gap
between the two cores must represent a minimum time span of
0.57 Ma (the duration of Chron C29R).

The reverse polarity magnetozone in Core 114-700B-35R can
be correlated with Chron C28R, and its upper and lower bound-
aries, in Cores 114-700B-35R and 114-700B-36R, respectively,
can be assigned calibration ages of 65.12 and 65.50 Ma on the
Berggren et al. (1985) time scale. The age/depth calibration lines
through these two points and the Chron C26R/C27N boundary
calibration point indicate a mean sedimentation rate of about
10 m/m.y. at this site through the early Paleocene (Fig. 27). Bio-
stratigraphy data for Cores 114-700B-38R to 114-700B-54R are
currently sparse, but available nannofossil and foraminifer de-
terminations indicate that the upper part of this sequence is late
Maestrichtian and the lower part is Santonian to Coniacian in
age. It is tempting to correlate the distinctive reverse polarity
magnetozone in Cores 114-700B-46R to 114-700B-48R with the
early Campanian Chron C33R (Kent and Gradstein, 1985). How-
ever, preliminary nannofossil data suggest that these cores are
unlikely to be older than late Campanian, so a correlation with
Chron C32R may be more valid. The overlying succession of re-
verse and normal polarity magnetozones in Cores 114-700B-43R
to 114-700B-38R thus provides a good match with Chrons C31R
to C30N. The resulting set of six age/depth calibration points
indicates high and variable sedimentation rates throughout the
Late Cretaceous at Site 700B, with a mean value of about 26 m/
m.y. in the early Maestrichtian, decreasing to about 7 m/m.y. in
the late Maestrichtian.

In summary, a clear succession of magnetic polarity zones
has been identified in the Upper Cretaceous to lower Paleogene
sediments recovered from Hole 700B. These provide a good cor-
relation with late Campanian to early Paleocene Chrons C33N
to C26R. This preliminary magnetostratigraphy will be refined
through post-cruise paleomagnetic and biostratigraphic investi-
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Table 6. Sedimentary calcium carbonate

and organic carbon, Hole 700B. Table 6 (continued).

Core, section Depth C, CaCOy Core, section Depth Cori CaCOy
sample cm)  (mbsh) (%) (%) sample cm)  (mbsf) (%) (%)
3R-1, 98-100 27.38  —0.04 73.31 34R-1, 65-67 314.65 0.08  66.14
4R-1, 98-100 36.88 0.04 46.54 34R-2, 92-94 316.42 79.31
5R-1, 81-83 46.21 0.07 52.88 34R-3, 95-97 317.95 87.49
5R-2, 100-102 47.90 40.87 35R-1, 100-102 32000 -0.23 83.32
5R-3, 100-102 49.40 77.98 35R-2, 100-102  321.50 87.07
5R-4, 100-102 50.90 74.64 36R-1, 110-112  327.10 -=0.22 88.65
6R-1, 98-100 55.88 0.06 55.13 36R-2, 84-86 328.34 86.15
6R-2, 100-102 57.40 69.64 37R-1, 124-125 331,94 —-0.03 82.65
6R-3, 100-102 58.90 79.65 37R-2, 119-120 333.39 80.40
6R-4, 100-102 60.40 77.65 38R-1, 103-105  336.53 66.30
6R-5, 100-102 61.90 74.23 38R-2, 88-90 337.88 67.39
6R-6, 100-102 63.40 78.81 38R-3, 103-105  339.53 77.65
TR-2, 100-102 66.90 -0.07 81.23 38R-4, 98-99 340.98 87.65
7R-3, 100-102 68.40 831.56 I9R-1, 114-116  346.14 0.14 78.31
TR-4, 100-102 69.90 79.06 39R-2, 126-128  347.76 84.65
7R-5, 100-102 71.40 78.15 39R-3, 110-112  349.10 77.23
TR-6, 100-102 72.90 80.56 39R-4, 53-55 350.03 69.56
8R-1, 100-102 74.90 0.04 1272 40R-1, 100-102 355.50 -0.20 74.73
8R-2, 100-102 76.40 80.73 40R-2, 100-102  357.00 9.67
8R-3, 100-102 77.90 82.48 40R-3, 100-102  358.50 73.06
8R-4, 100-102 79.40 80.81 40R-4, 100-102  360.00 69.22
9R-1, 100-102 84.40 74.98 41R-1, 100-102  365.00 0.00 73.81
9R-2, 100-102 85.90 78.81 41R-2, 100-102  366.50 78.56
9R-3, 100-102 87.40 86.82 41R-3, 100-102  368.00 87.74
9R-4, 100-102 88.90 84.98 41R-4, 100-102  369.50 85.82
10R-1, 100-102  93.90 —0.01  B84.57 42R-1, 100-102 37450 -0.02  77.81
10R-2, 100-102 95.40 82.15 42R-2, 100-102  376.00 65.64
10R-3, 80-82 96.70 83.15 42R-3, 100-102  377.50 81.65
13R-1, 99-101 122.39 0.35 83.32 43R-1, 99-101 383.99 -0.07 81.57
13R-2, 109-111 123,99 87.90 43R-2, 99-101 385.49 84.98
13R-3, 99-101 125.39 83.98 43R-3, 99-101 386.99 71.22
13R-4, 103-104  126.93 75.31 43R-4, 103-105  388.53 91.74
13R-5, 99-101 128.39 81.48 43R-5, 99-101 389.99 84.73
16R-1, 102-104 150.92 -0.02 82.82 43R-6, 102-104  391.52 85.65
16R-2, 99-101 152.39 87.40 43R-7, 38-40 392.38 83.48
16R-3, 99-101 153.89 86.97 44R-1, 101-103  393.5] -0.10 43.28
16R-4, 101-103  155.41 91.57 45R-1, 111-113  398.11 —0.04  55.29
16R-5, 101-103  156.91 £9.91 45R-2, 112-113  399.62 62.63
16R-6, 98-100 158.38 £89.40 46R-1, 103-105 404.53 —0.07 60.21
18R-1, 101-103  169.91 -0.24 86.07 46R-2, 101-103  406.01 70.39
18R-2, 101-103  171.41 B1.06 46R-3, 102-104  407.52 57.30
18R-3, 80-82 172.70 83.40 47R-1, 22-24 413.22 76.81
18R-4, 100-102  174.40 86.49 47R-1, 101-103  414.01 75.98
20R-1, 98-100 188.88 —0.08 77.06 47R-2, 97-99 415.47 74.39
20R-2, 99-101 190.39 78.31 47R-3, 98-100 416.98 74.48
21R-1, 100-102  193.90 -0.15  81.82 47R-4, 102-104  418.52 68.22
21R-2, 100-102  195.40 84.32 48R-1, 96-98 423.46 0.00 79.65
21R-3, 100-102 196,90 85.15 48R-2, 107-109  425.07 83.48
26R-1, 100-102  239.00 -0.02 89.65 48R-3, 108-110 426.58 84.07
26R-2, 104-106  240.54 81.82 48R-4, 113-115  428.13 75.31
27R-1, 104-106 248,54 —0.01  91.07 48R-5, 108-110  429.58 74.14
28R-1, 121-123  258.21 -0.16 78.81 48R-6, 104-106  431.04 74.23
28R-2, 102-104  259.52 84.73 49R-1, 112-114 433,12 -0.02 74.98
28R-3, 40-42 260.40 1.25 49R-2, 122-124 434,72 55.54
29R-1, 101-103  267.51 -0.03  72.97 49R-3, 102-104  436.02 71.39
29R-2, 101-103  269.01 83.57 49R-4, 128-130 437.78 59.21
30R-1, 92-94 276.92 -0.29 78.06 50R-1, 96-98 44246 -0.06 79.06
30R-2, 100-102  278.50 74.06 50R-2, 87-89 443,87 54.13
30R-3, 103-105  280.03 74.73 50R-3, 58-60 445.08 68.89
30R-4, 100-102  281.50 80.06 51R-1, 126-128 452.26 -—0.05 83.40
30R-5, 104-106  283.04 78.23 51R-2, 136-138  453.86 70.46
31R-1, 100-102  286.50 0.02 77.98 S51R-3, 142-144  455.42 72.14
31R-2, 103-105 288.03 81.57 51R-4, 125-127  456.75 79.98
31R-3, 100-102  289.50 78.81 51R-5, 129-131  458.29 72.98
31R-4, 82-84 290.82 67.30 52R-1, 112-114  461.62 0.00 77.06
31R-5, 101-103  292.51 66.89 52R-2, 92-94 462.92 B0.48
31R-6, 100-102  294.00 77.14 52R-3, 116-118  464.66 59.71
31R-7, 30-32 294.80 70.14 53R-1, 129-131 471.29 -0.03 74.98
32R-1, 102-103  296.02 —0.68 77.56 53R-2, 129-131  472.79 82.65
32R-2, 102-103  297.52 76.14 53R-3, 131-133  474.31 75.06
32R-3, 101-103  299.01 77.31 53R-4, 131-133  475.81 68.39
32R-4, 100-102  300.50 65.80 54R-1, 87-89 480.37 -0.02 78.65
32R-5, 104-106  302.04 87.32 54R-2, 90-92 481.90 81.06
33R-1, 99-101 30549 -0.26 86.74 54R-3, 37-39 482.87 73.89
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Figure 24. Magnetization (NRM) intensities measured using the three-axis pass-through cryogenic magnetometer for
Hole 700B. Also shown are the boundaries of the lithostratigraphic units.

gations, which will provide an important basis for the calibra-
tion of high-latitude calcareous nannofossil, planktonic fora-
minifer, and radiolarian zonations in these cores and also a tem-
poral framework for the interpretation of Cretaceous-Early
Cenozoic oceanographic data from Hole 700B.

PHYSICAL PROPERTIES

The aim of physical-property measurements at Site 700 was
to study the link between changes in the physical properties and
changes in the diagenetic alteration of pelagic sediments with
depth. For this purpose, we investigated the physical properties
of a complete nannofossil ooze-chalk-limestone sequence recov-
ered at Site 700 (see “Lithostratigraphy” section). This sequence
has been correlated with the lithostratigraphic units (i.e., chalk)
of Site 699 for a composite depth section of physical properties
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from the Upper Cretaceous to the Paleogene. The composite
depth section provides a physical-property model for a detailed
interpretation of seismic-reflector sequences within the context
of the diagenetic sequences in this particular area of the South-
ern Ocean.

The methodology for physical-property measurements is de-
scribed in the “Explanatory Notes” chapter. Four sets of mea-
surements were obtained on selected samples of undisturbed ro-
tary-cored sediment sections:

1. Index properties (wet-bulk density, dry-bulk density, po-
rosity, water content, and grain density)

2. Compressional-wave (P-wave) velocity

3. Vane shear strength

4. Thermal conductivity,
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Figure 25. Results of pass-through measurements of the archive halves
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netometer (solid circles) on cores from Hole 700A. Both sets of data are
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SITE 700

The carbonate content (see “Geochemistry” section) is shown
for comparison with the physical-property data. All the data
presented are unfiltered for any bad data points, except for one
obviously anomalous result.

Physical-Property Summary and Lithostratigraphic
Correlation

Index properties, carbonate content, P-wave velocity, ther-
mal conductivity, and shear strength data are listed in Tables 7
through 11, Downcore profiles of wet-bulk density, porosity,
water content, grain density, carbonate content, P-wave veloc-
ity, thermal conductivity, and shear strength are illustrated in
Figure 28. The changes shown by these properties illustrate the
interaction between consolidation and the diagenetic alteration
of sediments with depth of burial. For example, the effect of
consolidation can be seen in a steady increase of wet-bulk den-
sity and a steady decrease of porosity with depth (Fig. 28). To il-
lustrate this progression, we summarize the physical properties
for four lithostratigraphic units of nannofossil ooze, nannofos-
sil chalk, indurated nannofossil chalk, and limestone (see “Litho-
stratigraphy” section) as follows:

Lithostratigraphic Unit II, a nannofossil ooze (26.4-45.4
mbsf), is characterized by high fluctuations in carbonate con-
tent (Fig. 28) that gradually disappear across the transition zone
from nannofossil ooze to nannofossil chalk (Unit 111). However,
the ooze/chalk contact (45.4 mbsf) is sharp and marked by a
distinct change in wet bulk-density, grain density, and porosity
(Table 7) over the depth interval from 36.88 to 49.40 mbsf. In
the nannofossil ooze, distinct changes in porosity, water con-
tent, and wet-bulk density clearly correspond to changes in the
carbonate content (Fig. 28). A decrease in carbonate content
(from 73.13% to 46.54%) between 27.38 and 36.88 mbsf, for
example, corresponds to an increase in water content (from
44.66% to 50.76%), an increase in porosity (from 69.39% to
74.86%), and a decrease in wet-bulk density (from 1.59 to 1.51
g/cm?) (Table 7).

Unit IT (26.40-45.4 mbsf, middle Eocene)

Mini- Maxi-
Mean mum mum
Wet-bulk density (3/cm3) 1.55 1.51 1.59
Dry-bulk density (g/cm3) 0.81 0.74 0.88
Grain density (g/cm?) 2.66 2.66  2.67
Porosity (%) 72.15 69.39  74.86
Water content (%) 47.71 44.66 50.76
Carbonate content (%) 59.93 46.54  73.31
Thermal conductivity (W/m/K) 1.132 1.016 1.248
Shear strength (kPa) 31.40 30.70 32.10
P-wave velocity (m/s) 71439

Lithostratigraphic Unit III (45.4-228.5 mbsf) is subdivided
into two subunits, nannofossil chalk (Subunit IIIA, 45.4-168.9
mbsf) and micritic nannofossil chalk (Subunit I1IB, 168.9-228.5
mbsf). High concentrations of carbonate (greater than 70%) with
low variability (approximately 10%) dominate throughout these
subunits, and distinct grain density peaks of about 3.0 g/cm’
mark the top of each subunit (Fig. 28). The overall pattern of
Unit III, however, shows a consistent decrease in water content
and porosity with depth and a corresponding increase in wet-
bulk density and P-wave velocity (Fig. 28). The steep gradients
reflect consolidated sediments of nannofossil chalk, which con-
trast with the nannofossil ooze of Unit I for which the changes
in the physical properties appear to correspond to changes in
the carbonate content only.
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Figure 26. Examples of response to AF demagnetization of three discrete samples from Hole 700B, plotted on vector-end-point diagrams. A. Sample
114-700B-47R-4, 93 cm. B. Sample 114-700B-38R-1, 38 cm. C. Sample 114-700B-51R-4, 125 cm.

Subunit ITIA (45.4-168.9 mbsf, lower to middle Eocene)

Mini- Maxi-
Mean mum mum
Wet-bulk density (g/cm?) 1.82 1.60 2.00
Dry-bulk density (g/cm?) 1.22 0.82 1.44
Grain density (g/cm’) 2.74 2.62 2.97
Porosity (o) 58.48 49.29 75.37
Water content (%) 3313 26.10 48.40
Carbonate content (%) 78.82 40.87 91.57
Thermal conductivity (W/m/K) 1.4681 0.5260 2.2970
Shear strength (kPa) 68.76 41.90 93.10
P-wave velocity (m/s) 1764 1569 1979
Subunit I1IB (168.9-228.5 mbsf, lower Eocene)
Mini- Maxi-
Mean mum mum
Wet-bulk density  (g/cm?) 2.01 1.91 2.07
Dry-bulk density (g/cm?) 1.51 1.37 1.61
Grain density (zg/cm?) 2.81 2.73 3.02
Porosity (%) 48.69 43.00 53.15
Water content (%) 24.82 21.53 28.14
Carbonate content (%) 82.63 77.06 86.49
P-wave velocity (m/s) 1876 1736 1948

Lithostratigraphic Unit IV (228.5-319 mbsf) consists of a
micritic indurated nannofossil chalk in which the carbonate con-
tent and the physical properties (wet-bulk density, porosity, grain
density, and P-wave velocity) start to become highly variable be-
low 260 mbsf (Fig. 28). An extremely low carbonate content of
about 1% at 260 mbsf indicates the onset of these dramatic
changes, which may also represent a distinct sequence of reflec-
tors in the seismic records. Whether the highly fluctuating val-
ues are fingerprints of the observed diagenetic alteration of the
sediments or simply changes in the dilution of carbonate sedi-
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ments by noncarbonate material (for example, clay) during sedi-
mentation will be investigated in a more detailed onshore study.

Unit IV (228.5-319 mbsf, lower Eocene to lower Paleocene)

Mini- Maxi-

Mean mum mum
Wet-bulk density  (g/cm?) 2.18 1.72 2.36
Dry-bulk density  (z/cm?) 1.78 0.94 2.06
Grain density (g/cm?) 2.75 2.63 3.02
Porosity (%) 39.54 28.61 76.85
Water content (%) 18.84 12.43 45.65
Carbonate content (%) 74.93 1.25 91.07
P-wave velocity (m/s) 2182 1855 2538

Lithostratigraphic Unit V (319-489 mbsf) is subdivided into
three subunits. The tops of Subunits VA (homogenous nanno-
fossil-bearing micritic to micrite-bearing limestone, 319-359 mbsf)
and VC (micritic alternating with clay-bearing to clayey micritic
limestone with some ash-bearing zeolitic clay horizons, 441.5-
489 mbsf) are delineated by distinct peaks in grain density (Fig.
28), which have been observed also in the nannofossil chalk at
the top of Subunits IITA and IIIB. This downcore pattern ap-
pears to correspond to the diagenetic alteration of sediments
across lithologic boundaries. Highly variable physical proper-
ties in the lower part of the nannofossil chalk-limestone se-
quence and the presence of chert between 400 and 450 mbsf in
Subunit VB (see “Lithostratigraphy” section) may confirm this
observation. Subunit VB (359-441.5 mbsf), in contrast with the
other subunits, is characterized by distinctly higher wet-bulk
density, P-wave velocity, and grain density values (Fig. 28). The
abrupt increases in P-wave velocity (500 to 1000 m/s) and wet-
bulk density (0.3-0.8 g/cm?®) may give rise to impedance con-
trasts large enough to create a distinct sequence of seismic re-
flectors.
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Subunit VA (319-359 mbsf, Maestrichtian to lower Paleocene)

Wet-bulk density
Dry-bulk density
Grain density
Porosity

Water content
Carbonate content
P-wave velocity

(g/cm?)
(g/cm?)
(2/cm?)
(%)
(%)
(o)
(m/s)

Mean

2.27
1.91
2.77
35.44
16.23
79.78
2408

Mini-
mum

2.01
1.40
2.54
27.79
11.36
66.30
1975

Maxi-
mum

2.51
2.22
3.05
59.34
30.29
88.65
2737

Subunit VB (359-441.5 mbsf, Campanian to Maestrichtian)

Wet-bulk density
Dry-bulk density
Grain density
Porosity

Water content
Carbonate content
P-wave velocity

(g/cm?)
(g/cm?)
(g/cm?)
(%)
(%)
(%)
(m/s)

Mean

2.40
2.10
2.76
29.42
12.67
69.70
2774

Mini-
mum

2.14
1.76
2.59
18.88
7.53
43.28
2241

Maxi-
mum

2.76
2.51
3.17
46.48
20.48
89.57
3586

Subunit VC (441.5-489 mbsf, Santonian-Turonian(?) to Campanian)

Wet-bulk density  (g/cm?)
Dry-bulk density  (g/cm?)
Grain density (g/cm?)
Porosity (%)
Water content (%)
Carbonate content (%)
P-wave velocity (m/s)

2.37
2.07
2.78
29.42
12.79
74.05
2683

Mini- Maxi-
mum mum
2.21 2.54
1.83 2.25
2.67 2.91
24.34 36.85
10.38 17.08
54.13 83.40
2363 2981

Comparison of Sites 700 and 699

Figures 29 and 30 illustrate the composite sections for poros-
ity and velocity, which are based on correlation of the biostrati-
graphic records (see “Biostratigraphy” sections) of Sites 700 and

699 as follows:

Site 700

Core: 114-700B-3H
Age: middle Eocene
(NP16-15)

Site 699

114-699A-38X
late Eocene

(NP18-19)

285



SITE 700

Table 7. Index properties, Hole 700B.

Densities

Water Wet Dry

Core, section, Depth content Porosity bulk Grain bulk
sample (cm) (mbsf) (%) (%) {g!cm3} (gz‘cm3} (g/cmj}

3R-1, 98-100 27.38 44.66 69.39 1.59 0.88 2.67
4R-1, 98-100 36.88 50.76 74.86 1.51 0.74 2.66
SR-1, 81-83 46.21 42.47 68.54 1.65 0.95 2.74
5R-2, 100-102 47.90 48.40 75.37 1.60 0.82 2,97
5R-3, 100-102 49.40 34.44 58.61 1.74 1.14 2.75
5R-4, 100-102 50.90 37.46 63.99 1.75 1.09 2.80
6R-1, 98-100 55.88 41.02 67.16 1.68 0.99 2.70
6R-2, 100-102 57.40 36.82 63.77 1.77 L12 2,77
6R-3, 100-102 58.90 37.40 64.30 176 1.10 2.83
6R-4, 100-102 60.40 33.70 59.24 1.80 1.19 2.72
6R-5, 100-102 61.90 36.85 63.50 1.77 1.11 2.713
6R-6, 100-102 63.40 37.43 64.14 1.76 1.10 2.62
7R-2, 100-102 66.90 37.25 63.51 1.75 1.10 2.75
TR-3, 100-102 68.40 37.03 63.71 1.76 L1 2.71
TR-4, 100-102 69.90 35.07 59.84 1.75 1.14 2.74
TR-5, 100-102 71.40 36.19 62.76 1.78 1.13 2.71
7R-6, 100-102 72.90 33.73 59.52 1.81 1.20 2.72
8R-1, 100-102 74.90 33.70 59.40 1.81 1.20 2.73
8R-2, 100-102 76.40 33.34 58.11 1.79 1.19 2.80
8R-3, 100-102 77.90 32.60 56.93 1.79 1.21 2.713
BR-4, 100-102 79.40 34.75 61.72 1.82 1.19 2.72
9R-1, 100-102 84.40 32,18 57.82 1.84 1.25 2.74
9R-2, 108-110 85.98 31.31 55.51 1.82 1.25 2.75
9R-3, 100-102 87.40 33.94 60.02 1.81 1.20 2.80
9R-4, 100-102 88.90 30.11 54.28 1.85 1.29 2.66
10R-1, 100-102 93.90 30.32 55.21 1.87 1.30 2.73
10R-2, 100-102 95.40 28.57 53.49 1.92 1.37 2.74
10R-3, 80-B2 96.70 29.21 53.44 1.87 1.33 2,73
13R-1, 99-101 122.39 29.15 54.09 1.90 1.35 2,77
13R-2, 109-111  123.99 31.23 55.45 1.82 1.25 2.74
13R-3, 99-101 125.39 28.69 52.52 1.88 1.34 2.62
13R-4, 101-103  126.91 29.64 54.44 1.88 1.32 2,70
13R-5, 99-101 128.39 28.20 52.01 1.89 1.36 273
16R-1, 102-104  150.92 26.10 49,29 1.93 1.43 2.74
16R-2, 99-101 152.39 26.92 49.98 1.90 1.39 2.66
16R-3, 99-101 153.89 27.24 51.68 1.94 1.41 2.717
16R-4, 101-103  155.41 27.62 53.81 2.00 1.44 2.62
16R-5, 101-103  156.91 27.46 53.00 1.98 1.43 2.74
16R-6, 98-100 158.38 28.22 53.45 1.94 1.39 2.83
18R-1, 101-103  169.91 24.43 47.89 2.01 1.52 2.76
18R-2, 101-103  171.41 25.32 49,70 2.01 1.50 2.95
18R-3, 80-82 172.70 28.14 52.50 1.91 1.37 2.74
18R-4, 100-102 174.40 25.39 51.24 2.07 1.54 3.02
20R-1, 98-100 188.88 24.26 48.30 2.04 1.55 2.74
20R-2, 99-101 190.39 21.53 43,00 2.05 1.61 2.78
21R-1, 100-102  193.90 24.24 48.35 2.04 1.55 b
21R-2, 100-102  195.40 22.53 44,06 2.00 1.55 2.73
21R-3, 100-102  196.90 27.54 53.15 1.98 1.43 2,78
26R-1, 103-105  239.03 13.52 30.78 233 2.02 2.66
26R-2, 104-106  240.54 14.15 30.80 2.23 1.91 271
27R-1, 84-86 248.34 15.75 35.66 232 1.96 2.71
28R-1, 121-123  2358.21 20.04 41.99 2.15 1.72 2.80
28R-2, 102-104 259,52 17.01 38.86 2.34 1.94 2.93
28R-3, 40-42 260.40 45.65 76.85 1.72 0.94 2.70
29R-1, 101-103  267.51 23.51 48.09 2.10 1.60 2.83
20R-2, 101-103  269.01 17.99 37.08 2.1 1.73 2.67
30R-1, 92-94 276.92 19.80 41.28 2.14 1.71 2.712
30R-2, 100-102 278,50 20.60 42.60 2.12 1.68 2.88
30R-3, 103-105  280.03 20.23 40.79 2.07 1.65 2.64
30R-4, 100-102  281.50 18.29 37.94 2.12 1.74 2.63
30R-5, 104-106  283.04 20.41 41.53 2.08 1.66 2.69
3IR-1, 100-102  286.50 19.04 41.99 2.26 1.83 2.84
31R-2, 103-105  288.03 14.63 32.64 2.29 1.95 2.85
31R-3, 100-102  289.50 18.13 39.64 2.24 1.83 2.79
31R-4, B2-84 290.82 20.93 45.81 2.24 1.77 2.65
3IR-5, 101-103  292.51 19.72 40.46 2.10 1.69 2.66
31R-6, 100-102  294.00 17.09 35.86 2.15 1.78 2.70
31R-7, 30-32 294.80 17.23 36.25 2.16 1.78 2.70
32R-1, 102-104  296.02 19.14 39.03 2.09 1.69 2.69
32R-2, 102-104  297.52 17.71 36.82 2.13 1.75 2.70
32R-3, 101-103  299.01 19.79 41.03 2.12 1.70 2.77
32R-4, 100-102  300.50 19.42 42.94 2.27 1.83 3.02
32R-5, 104-106  302.04 15.21 34.17 2.30 1.95 2.78
33R-1, 99-101 305.49 17.35 38.29 2.26 1.87 2.84
34R-1, 65-67 314.65 18.81 40.17 2.19 1.78 2.80
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Table 7 (continued).

Densities

Water Wet Dry

Core, section, Depth content Porosity bulk Grain bulk
sample (cm)  (mbsf) (%) () (g/em’) (g/em’) (g/cm?)

34R-2, 90-92 116.40 12.75 28.65 2.30 2.01 2.78
34R-3, 95-97 317.95 12.43 28.61 2.36 2.06 2.74
35R-1, 100-102  320.00 11.36 21.79 2.51 2n 3.05
35R-2, 100-102  321.50 12.33 28.34 2.36 2.07 2
I6R-1, 110-112  327.10 11.79 28.49 2.48 2.18 2,69
36R-2, B4-B6 328.34 12.66 29.60 2.40 2.09 2.87
37R-1, 124-125  331.94 16.76 36.09 2.21 1.84 272
37R-2, 118-119  333.38 16.35 35.80 2.24 1.88 2.78
38R-1, 103-105  336.53 20.89 42.46 2.08 1.65 2.82
38R-2, 88-90 337.88 13.39 29.93 .29 1.98 2.66
38R-3, 103-105  339.53 17.67 37.60 2.18 .79 2.91
38R-4, 98-99 340.98 14.92 33.91 2.33 1.98 2.64
I9R-1, 114-116  346.14 15.62 34.96 2.29 1.54 2.74
39R-2, 126-128  347.76 12.47 30.57 2.51 2.20 2.90
I9R-3, 110-112  349.10 17.86 36.98 2.12 1.74 2.65
39R-4, 53-55 350.03 17.34 37.717 2.23 1.84 2.73
40R-1, 100-102  355.50 14.76 3L13 2.16 1.84 2.54
40R-2, 100-102  357.00 30.29 59.34 2.01 1.40 2.88
40R-3, 100-102  358.50 19.53 41.77 2.19 1.76 2.76
40R-4, 100-102  360.00 15.57 35.33 2.32 1.96 2.81
41R-1, 100-102  365.00 13.92 30.88 2.27 1.96 2.62
41R-2, 100-102  366.50 17.58 36.73 2.14 1.76 2.62
41R-3, 100-102  368.C0 12.42 29.20 2.41 2.11 2.80
41R-4, 100-102  369.50 13.43 30.03 229 1.98 2.69
42R-1, 100-102  374.50 13.89 31.87 2.35 2.02 2.73
42R-2, 100-102  376.00 13.89 31.87 2,35 2.02 2.73
42R-3, 100-102  377.50 13.70 31.81 2.38 2.05 2.68
43R-1, 99-101 383.99 12.98 28.95 2.29 1.99 2.73
43R-2, 99-101 385.49 10.61 25.08 2.42 217 2.74
43R-3, 99-101 386.99 15.52 33.98 2.24 1.90 2.80
43R-4, 103-105  1388.53 13.94 30.41 2.23 1.92 2.67
43R-5, 99-101 389.99 11.46 27.98 2.50 2.2 2.70
43R-6, 102-104  391.52 13.52 30.06 2.28 1.97 2.59
43R-7, 38-40 392.38 12.62 29.12 2.36 2.07 2.7
44R-1, 101-103 393,51 15.21 33.44 2.25 1.91 2.70
45R-1, 111-113  398.11 13.57 30.44 2.30 1.99 2.60
45R-2, 112-114  399.62 14.10 32.13 2.34 2.01 2.75
46R-2, 101-103  406.01 20.48 46.48 2.33 1.85 2.68
46R-3, 102-104  407.52 15.33 34.12 2.28 1.93 2.74
47R-1, 22-24 413.22 9.77 21.28 2.44 2.20 2.79
47R-1, 101-103  414.01 10.68 25.97 2.49 .22 2.84
47R-2, 97-99 415.47 13.05 30.97 2.43 2.11 2.80
47R-3, 98-100 416.98 11.80 27.76 2.41 2,13 2.9
47R-4, 102-104  418.52 11.28 27.30 2.48 2.20 2.90
48R-1, 96-98 423.46 9.63 23.18 2.47 2.23 2,76
48R-2, 107-109  425.07 7.91 20.78 2.69 2.48 2.82
48R-3, 108-110  426.58 7.53 18.88 2.57 2.38 2.89
48R-4, 113-115  428.13 9.07 24.42 2.76 2.51 2.86
48R-5, 108-110  429.58 9.84 24.19 2.52 .27 2.81
48R-6, 104-106  431.04 11.28 26.91 2.44 2.17 2.75
49R-1, 112-114  433.12 9.71 23.64 2.49 2.25 2,712
49R-2, 122-124 434.72 12.27 29.23 2.44 2.14 2.75
49R-3, 102-104  436.02 13.58 311 2.35 2.03 2.83
49R-4, 128-130  437.78 12.30 32.25 2.69 2.36 3.17
50R-2, B7-89 443.87 15.64 34.40 2,25 1.90 2.72
50R-3, 58-60 445.08 13.56 30.77 2.32 2.01 2.74
51R-1, 126-128  452.26 12.54 28.91 2.36 2.06 2.78
SIR-2, 136-138  453.86 16.22 35.81 2,25 1.89 2.84
SIR-3, 142-144  455.42 11.22 26.32 2.40 2.13 2.77
SIR-4, 125-127  456.75 10.46 25.62 2.51 2.25 2.88
5IR-5, 129-131  458.29 14.44 32.36 2.30 1.97 2.80
52R-1, 112-114  461.62 11.85 26.78 2.32 2.04 2.68
52R-2, 92-94 462.92 10.80 25.95 2.46 2.20 2.91
52R-3, 116-118  464.66 17.08 36.85 2.21 1.83 2.67
53R-1, 129-131  471.29 15.78 34.12 2.21 1.86 2.74
53R-2, 131-133  472.81 11.45 27,715 2.48 2.20 2.88
53R-3, 131-133 47431 10.38 24.34 2.40 2.15 2.80
53R-4, 131-133  475.81 11.12 27.00 2.49 2.21 2.74
54R-1, 87-89 480.37 12.54 29.78 2.43 2.12 2.83
54R-2, 90-92 481.90 11.66 26.74 2.35 2.07 2.74
54R-3, 37-39 482.87 10.75 26.63 2.54 2.27 2.75




Table 8. Carbonate content,

Hole 700B.

Core, section Depth  CaCO,
sample (cm) (mbsf) (o)
3R-1, 98-100 27.38 73.31
4R-1, 98-100 36.88  46.54
5R-1, 81-83 46.21 52.88
5R-2, 100-102 47.90 40.87
5R-3, 100-102 49.40  77.98
5R-4, 100-102 50.90 74.64
6R-1, 98-100 55.88 55.13
6R-2, 100-102 57.40  69.64
6R-3, 100-102 58.90  79.65
6R-4, 100-102 60.40  77.65
6R-5, 100-102 61.90 7423
6R-6, 100-102 63.40 78.81
7R-2, 100-102 66.90  B1.23
7R-3, 100-102 68.40  83.56
7TR-4, 100-102 69.90 79.06
7R-5, 100-102 71.40 78.15
TR-6, 100-102 72.90  B0.56
8R-1, 100-102 74.90 72.72
8R-2, 100-102 76.40 80.73
BR-3, 100-102 77.90  B2.48
8R-4, 100-102 79.40 80,81
9R-1, 100-102 84.40 74.98
9R-2, 100-102 85.90 78.81
9R-3, 100-102 B87.40  B6.82
9R-4, 100-102 88.90  84.98
10R-1, 100-102 93.90 84,57
10R-2, 100-102 95.40  B2.15
10R-3, 80-82 96.70  B3.15
13R-1, 99-101 122.39 83.32
13R-2, 109-111 12399  87.90
13R-3, 99-101 125.39  83.98
13R-4, 103-104  126.93 75.31
13R-5, 99-101 128.39  B1.48
16R-1, 102-104  150.92 82.82
16R-2, 99-101 152.39 87.40
16R-3, 99-101 153.89 86.97
16R-4, 101-103  155.41 91.57
16R-5, 101-103  156.91 89.91
16R-6, 98-100 158.38 89.40
18R-1, 101-103  169.91 86.07
18R-2, 101-103 171.41 81.06
18R-3, 80-82 172.70 83.40
18R-4, 100-102  174.40  B6.49
20R-1, 98-100 188.88  77.06
20R-2, 99-101 190.39 78.31
21R-1, 100-102 193.90  81.82
21R-2, 100-102 19540  84.32
21R-3, 100-102  196.90 85.15
26R-1, 100-102 239.00  89.65
26R-1, 104-106 240.54  81.82
27R-1, 104-106  248.54  91.07
28R-1, 121-123  258.21 78.81
28R-2, 102-104  259.52 84.73
28R-3, 40-42 260.40 1.25
29R-1, 101-103  267.51 72.97
29R-2, 101-103  269.01 83.57
30R-1, 92-94 276.92  78.06
30R-2, 100-102 278,50  54.29
30R-3, 103-105  280.03 74.73
30R-4, 100-102 281.50  B80.06
30R-5, 104-106  283.04  78.23
31R-1, 100-102  286.50  77.98
31R-2, 103-105  288.03 81.57
31R-3, 100-102 289.50  78.81
31R-4, 82-84 290.82  67.30
31R-5, 101-103  292.51 66.89
3IR-6, 100-102  294.00 77.14
31R-7, 30-32 294.80  70.14
32R-1, 102-103  296.02 71.56
32R-2, 102-103  297.52  76.14
32R-3, 101-103  299.01 77.31
32R-4, 100-102  300.50  65.80
32R-5, 104-106  302.04 87.32
33R-1, 99-101 30549  B86.74
34R-1, 65-67 314.65 66.14
34R-2, 92-94 316.42 79.31

SITE 700

Table 8 (continued).

Core, section Depth  CaCO;
sample (cm) (mbsf) (%)

34R-3, 95-97 317.95 87.49
35R-1, 100-102  320.00  83.32
35R-2, 100-102  321.50  87.07
36R-1, 110-112  327.10  8B.65
36R-2, B4-86 328.34 86.15
37R-1, 124-125  331.94 82.65
37R-2, 119-120  333.39 80.40
38R-1, 103-105  336.53 66.30
38R-2, B8-90 337.88 67.39
38R-3, 103-105  339.53 77.65
38R-4, 98-99 340.98 87.65
39R-1, 114-116  346.14  78.31
39R-2, 126-128  347.76 84.65
39R-3, 110-112  349.10  77.23
39R-4, 53-55 350.03 69.56
44R-1, 101-103  393.51 43.28
45R-1, 111-113  398.11 55.29
45R-2, 112-113  399.62  62.63
46R-1, 103-105  404.53  60.21
46R-2, 101-103  406.01 70.39
46R-3, 102-104  407.52  57.30
47R-1, 22-24 413.22 89.57
47R-1, 101-103  414.01 75.98
47R-2, 97-99 415.47 74.39
47R-3, 98-100 416.98 74.48
47R-4, 102-104  418.52 68.22
48R-1, 96-98 423.46 79.65
48R-2, 107-109  425.07 83.48
48R-3, 108-110  426.58 84.07
48R-4, 113-115  428.13 75.31
48R-5, 108-110  429.58  74.14
48R-6, 104-106  431.04  74.23
49R-1, 112-114  433.12 74.98
49R-2, 122-124 43472 55.54
49R-3, 102-104 436.02  71.39
49R-4, 128-130 437.78 59.21
50R-1, 96-98 442,46  79.06
50R-2, 87-89 443.87  54.13
50R-3, 58-60 445,08 68.89
51R-1, 126-128  452.26  83.40
51R-2, 136-138  453.86 70.46
SIR-3, 142-144 45542  72.14
51R-4, 125-127  456.75 79.98
51R-5, 129-131  458.29 72.98
52R-1, 112-114  461.62  77.06
52R-2, 92-94 462.92 80.48
52R-3, 116-118  464.66  59.71
53R-1, 129-131  471.29 74.98
53R-2, 129-131  472.79 82.65
53R-3, 131-133 47431 75.06
53R-4, 131-133  475.81 68.39
54R-1, 87-89 480.37 78.65
54R-2, 90-92 481.90  81.06
54R-3, 37-39 482.87 73.89

Site 700 Site 699

Core: 114-700B-25X to  114-699A-53X to
114-700B-26X 114-699A-54X

Age: late Paleocene- late Paleocene-
early Eocene early Eocene
(NP10-9) (NP12-9)

The biostratigraphy is from core-catcher samples and is based
on an average sample interval of about 9.5 m.

A composite of the velocity (Fig. 29) and porosity records
(Fig. 30) and of the diagenetic sequences from Sites 700 and 699
illustrates a remarkable fit, in both physical properties and dia-
genetic boundaries. This suggests a strong similarity in the dia-
genetic and burial history of Eocene and older sediments at
Sites 700 and 699.
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SITE 700

Table 9. P-wave velocity, Hole 700B.

Core, section Depth Velocity
sample (cm) (mbsf)  Direction® (m/s)
3R-1, 99-101 27.39 C 1439.0
6R-1, 80-82 55.70 C 1568.7
10R-1, 98-100 93.88 C 1738.1
10R-3, 48-50 96.38 C 1645.9
13R-1, 98-100 122.38 € 1667.4
13R-2, 108-110  123.98 1829.0
13R-3, 98-100 125.38 C 1831.9
16R-1, 102-104  150.92 C 1690.3
16R-2, 98-100 152.38 C 1734.1
16R-4, 98-100 155.38 G 1954.7
16R-6, 98-100 158.38 C 1978.6
18R-1, 100-102 169.90 C 1895.6
18R-3, 80-82 172.70 c 1842.4
18R-4, 100-102 174.40 C 1867.7
20R-1, 100-102  188.90 C 1735.5
20R-2, 100-102  190.40 C 1906.3
21R-1, 100-102  193.%0 (o 1892.0
21R-2, 100-102  195.40 C 1948.0
21R-3, 100-102  196.90 C 1920.6
26R-2, 100-102  240.50 C 2072.4
27R-1, 100-102  248.50 & 2444.8
28R-1, 100-102  258.00 [ 2354.7
28R-2, 100-102  259.50 o} 2315.4
29R-1, 100-102  267.50 C 1867.6
30R-2, 100-102  278.50 C 2052.9
30R-4, 100-102  281.50 C 2265.6
31R-1, 100-102  286.50 C 2107.4
J1R-3, 100-102  289.50 C 2153.8
31R-5, 100-102  292.50 C 2214.6
31R-7, 30-32 294.80 C 2276.7
32R-2, 100-102  297.50 C 2085.7
32R-4, 100-102  300.50 € 2292.0
33R-1, 100-102  305.50 C 1855.0
34R-1, 65-67 314.65 [ 2014.0
34R-2, 90-92 316.40 5 2537.5
35R-1, 100-102  320.00 C 2591.3
35R-2, 100-102  321.50 C 2425.5
36R-1, 100-102  327.00 c 2737.0
36R-2, 100-102  328.50 C 2650.5
37R-1, 124-125  331.94 A 2531.6
37R-1, 125-127  331.95 C 2632.1
37R-2, 100-102  333.20 (o} 2171.4
37R-2, 118-119  333.38 A 2506.0
37R-2, 119-121  333.39 C 2475.9
38R-1, 100-102  336.50 C 1975.0
38R-2, 108-110  338.08 C 2518.2
38R-5, 95-97 342.45 C 2235.9
39R-2, 100-102  347.50 c 2581.7
39R-3, 100-102  349.00 C 2366.1
40R-1, 100-102  355.50 C 2427.5
40R-2, 100-102  357.00 C 2042.7
40R-3, 100-102  358.50 C 2066.7
40R-4, 100-102  360.00 C 2489.2
41R-1, 110-112  365.10 C 2886.0
41R-3, 100-102  368.00 C 2997.0
41R-4, 100-102  369.50 c 2857.0
42R-2, 100-102  376.00 C 2629.1
42R-3, 100-102  377.50 C 2697.1
43R-1, 100-102  384.00 54 2265.3
43R-3, 100-102  387.00 L 54 2498.2
43R-5, 100-102  390.00 C 2849.0
43R-6, 122-124 391,72 A 2574.2
43R-7, 38-40 392.38 . 2240.8
45R-1, 111-112  398.11 A 2488.3
45R-2, 112-114  399.62 A 2273.7
46R-1, 103-105  404.53 A 3264.0
46R-2, 101-103  406.01 A 2858.8
46R-3, 101-103  407.51 A 2369.3
47R-1, 22-24 413.22 A 2673.0

A comparison of the diagenetic boundaries and the porosity
record (Fig. 29) allows us to estimate the time and the amount
of removed sediments. Based on the composite section, a mini-
mum of 350 and a maximum of 550 m of sediments have been
removed from the top of Site 700. The stiffness of the sedi-
ments, resulting from diagenesis, in lithostratigraphic Units II
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Table 9 (continued).

Core, section Depth Velocity
sample (cm) (mbsf)  Direction® (m/s)
47R-1, 101-103  414.01 A 2861.5
47R-2, 97-99 415.47 A 2695.0
47R-3, 98-100  416.98 A 2586.3
47R-4, 102-104  418.52 A 2564.1
48R-1, 96-98 423.46 C 2981.8
48R-2, 107-109  425.07 G 3153.6
48R-3, 108-110  426.58 & 3169.6
48R4, 113-115  428.13 C 2866.7
48R-5, 108-110  429.58 G 2914.6
48R-6, 104-106  431.04 C 2651.6
49R-1, 112-114  433.12 C 3036.6
49R-2, 122-124  434.72 C 2995.7
49R-3, 102-104  436.02 { 2652.2
49R-4, 128-130 437.78 C 2777.8
50R-1, 96-98 442.46 C 2966.7
50R-2, 87-89 443.87 C 2676.5
50R-3, 58-60 445.08 (o 2527.3
51R-1, 126-128  452.26 C 2790.7
51R-2, 136-138  453.86 (od 2519.0
51R-3, 142-144  455.42 o 2363.6
51R-4, 125-127 456.75 C 2738.5
51R-5, 129-131  458.29 C 2487.5
52R-1, 112-114  461.62 C 2888.0
52R-2, 92-94 462.92 C 2856.5
52R-3, 116-118  464.66 C 2707.5
53R-1, 129-131  471.29 C 2572.1
53R-2, 129-131 472,79 C 2639.4
53R-3, 131-133  474.31 C 2712.8
53R-4, 131-133  475.81 C 2595.1
54R-1, 87-89 480.37 A 2557.9
54R-2, 90-92 481.90 A 2790.9
54R-3, 37-39 482.87 A 2669.1

2 A = perpendicular to split-core surface; B = paral-
lel to split-core surface; C = axial.

and IV of Site 699 lends credence to a tectonically influenced
sediment removal from Site 700. However, intense bottom-water
current activity can not be ruled out at this time as another pos-
sible means for the removal of the upper sedimentary sequences
at Site 700. The maximum value of sediment removal includes
the missing sediment thicknesses resulting from hiatuses at Site
699, as discussed previously in the “Physical Properties” section
of the “Site 699" chapter.

The porosity curves for the overlapping sequences of Sites
700 and 699 are parallel but offset (Fig. 29), which is indicative
of sediment rebound after overburden removal. Extrapolation
of the Site 699 porosity curve to greater depths leads us to sug-
gest that the deeper sections of Site 700 have also undergone
some rebound. The increase in the porosity is estimated to be
between 5% and 15% in the overlapping section and probably
less in the deeper sections, although specific values can not be
assigned without further shore-based work.

The parallel porosity curves and the similarity of the diagen-
esis in the overlapping sections of Sites 700 and 699 lead us to
conclude that the uplift and removal of 350 to 550 m of sedi-
ments from Site 700 occurred after the diagenesis of the sedi-
ments. After this erosional event, the sediments rebounded as
the overburden pressure was relieved, giving rise to a porosity
increase of approximately 5% to 15%.

SEISMIC STRATIGRAPHY

Single-channel seismic-reflection data show that the upper
part of the section drilled at Site 699 is not present over a base-
ment culmination about 10 nmi east of the site.

Leaving Site 699, JOIDES Resolution looped westward and
started recording seismic-reflection data about 2 nmi west of
Site 699 on a course of 90° underway to Site 700 (Fig. 31). A
single 80-in.” water gun was used as the sound source.



Table 10. Thermal conductivity,

Hole 700B.

Thermal
Core, section, Depth  conductivity
sample (cm) (mbsf) (W/m/K)
3R-1, 100 27.40 1.2480
4R-1, 100 36.90 1.0160
5R-1, 100 46.40 0.8430
5R-3, 100 49.40 1.4250
5R-4, 100 50.90 1.3520
6R-1, 100 55.90 1.2490
6R-2, 100 57.40 1.3100
6R-3, 100 58.90 1.3370
6R-4, 100 60.40 1.4940
7R-3, 100 68.40 1.3010
TR-4, 100 69.90 1.3860
7R-5, 100 71.40 1.3630
TR-6, 100 72.90 1.5670
8R-2, 100 76.40 1.5980
8R-3, 100 77.90 1.5310
8R-4, 100 79.40 1.5290
8R-5, 90 80.80 1.3770
9R-1, 100 84,40 1.5490
9R-2, 100 85.90 1.3010
9R-3, 100 87.40 1.6170
9R-4, 100 88.90 1.6700
10R-1, 100 93.90 1.6390
10R-2, 100 95.40 1.5170
13R-1, 100 122.40 1.6180
13R-2, 100 123.90 1.7440
13R-3, 100 125.40 1.9030
13R-4, 100 126.90 1.5180
13R-5, 100 128.40 1.2870
16R-1, 100 150.90 2.2970
16R-2, 100 152.40 1.6590
16R-3, 100 153.90 1.7020
16R-4, 100 155.40 0.5260
16R-5, 100 156.90 1.1520
16R-6, 100 158.40 1.6170

Table 11. Shear strength, Hole

700B.
Shear
Core, section, Depth  strength
sample (cm) (mbsf) (kPa)

3R-1, 100-102 27.40 32.1
4R-1, 100-102 36.90 30.7
5R-1, 83-85 46.23 65.2
5R-2, 100-102 47.90 48.9
5R-3, 100-102 49.40 76.8
5R-4, 100-102 50.90 51.2
6R-1, 100-102 55.90 48.9
6R-2, 100-102 57.40 83.8
6R-5, 100-102 61.90 88.4
6R-6, 90-92 63.30 93.1
TR-2, 102-104 66.92 41.9
7R-5, 100-102 71.40 88.4
8R-3, 108-110 77.98 69.8

The seismic stratigraphy at Site 700 shows a reflection pat-
tern very similar to that of the deep section at Site 699 (Fig. 32).
At Site 700, we therefore expected to find Eocene chalk below
an upper 40-m-thick unit of Miocene to Recent diatomaceous
ooze. This stratigraphic level would correspond to a depth of
250-300 mbsf at Site 699.

At Site 700, P-wave velocities show a generally linear increase
with depth, as do the wet-bulk densities (Fig. 32). This pattern
compares well with that of the corresponding stratigraphic in-
terval at Site 699. However, the P-wave velocities also show con-
siderable downhole fluctuations where changes in character
broadly correspond to lithostratigraphic boundaries. Low-ve-
locity zones are present in the indurated micritic nannofossil

SITE 700

chalk and within the homogeneous micritic nannofossil-bearing
limestone. Another weak low-velocity zone is present in the lower
micritic limestone, where alternating intervals of clay-bearing
limestone and/or ash layers occur. The porosity of the calcare-
ous sediments shows a linear decrease with depth, with small
variations superimposed.

The transition from nannofossil ooze to chalk at 45 mbsf is
associated with an increase in wet-bulk density that generates an
impedance contrast and a strong reflection (Fig. 32). The seis-
mic response of the nannofossil chalk is characterized by nu-
merous short, randomly distributed reflection segments and as-
sociated diffraction patterns, which result in a generally reflec-
tion-free appearance. Although variation of P-wave velocity with
depth shows stepwise changes of 0.3 km/s within this unit, sim-
ilar lateral velocity variations must exist to generate an essen-
tially random velocity distribution superimposed on the general
linear increase with depth (Fig. 32). The velocity of carbonate
rocks is largely a function of their diagenetic states, but lithifi-
cation is not a simple function of burial depth or time (Garri-
son, 1981; Schlanger and Douglas, 1974). The acoustic image
of the transition between the micritic nannofossil chalk and the
micritic indurated nannofossil chalk seen in Figure 32 is a semi-
chaotic reflection pattern that probably is the most dramatic ex-
pression of the degree of anisotropy of the diagenetic process.
This reflection pattern could also be interpreted as a contorted
upper surface of the underlying reflective unit for which there is
no evidence in the recovered samples. Therefore, we infer that
the degree of lithification can, at least in some cases, show vari-
ations along a depositional surface, as well as a complex varia-
tion with depth (Garrison, 1981).

The most continuous acoustic stratification is observed in
the homogeneous micritic nannofossil-bearing limestone and the
underlying subunit in which alternating clay-bearing limestone
intervals appear. It is not readily apparent, however, from the
observed downhole variation in physical properties why this
would be so, and the most likely explanation is greater lateral
uniformity in the impedance contrast. The lowermost subunit, a
micritic limestone alternating with more clay-rich intervals and/
or ash layers, has a weak velocity inversion that gives rise to a
low-amplitude reflection at its upper surface. Basement is antic-
ipated about 100 m below the 489 mbsf base of Hole 700B.

The stratigraphic control and the seismic correlation between
Sites 699 and 700 clearly demonstrate that corresponding strati-
graphic levels were vertically displaced along two major faults,
with a total throw of about 500 m (Fig. 33). This faulting in-
volved basement. Two major scarps farther east form north-
trending topographic lineaments and are probably also gener-
ated by faulting. The older depositional units immediately east
of Site 699 are conformable with the substratum up through the
lower Oligocene, where onlap on a westward-tilting surface be-
comes apparent (Fig. 33). The major hiatus at Site 700 is be-
tween the uppermost Quaternary diatom ooze and the middle
Eocene nannofossil ooze. The fault movement was therefore
post-early Oligocene and pre-Quaternary. Based on a compari-
son of the variation of physical properties with depth for the
two sites, an estimated sediment thickness of about 350 m has
been removed from the top of the middle Eocene chalk at Site
700 (see “Physical Properties” section). This is reasonable in
view of the observed 200 m thickness of the upper middle Eo-
cene to lower upper Oligocene sediments at Site 699. Thus,
post-early Oligocene block faulting led to erosion of the ele-
vated block until a change in the local current regime during the
Quaternary allowed renewed deposition of ooze.

LOGGING

The three major objectives of the downhole geophysical and
geochemical measurements carried out at Site 700 were (1) to

289



062

00L 4.LIS

0 T T LI LI
100 —
200 —
% A B e alesian mhkilay adies er wmbloms il enias el Rl wosimn dmn otk s ol e pores BV o oo s ol o ms wn asid
=
E
b =
&
[a]
300 sy
400 =
<6 'R [
30 40 80 0 30 602.4 2.8 3.20 50 1001500 2500 35000.5 1.5 25 20 60 100
Wet -bulk %ensity Porosity Water content Grain dngsihr CaC0q P-wave velocity Thermal conductivity Shear strength
(g/cm<) (%) (b9] (g/cm) (%) (m/s) (W/m/K) (kPa)

Figure 28. Wet-bulk density, porosity, water content, grain density, carbonate content (from “Geochemistry” section), P-wave velocity, thermal conductivity, and shear strength profiles, Hole
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provide a continuous record of geophysical and geochemical
data to tie in with the lithostratigraphy and interpret sections
with poor core recovery, (2) to provide insight into the deposi-
tional environment and diagenetic processes in carbonate sedi-
ments, and (3) to acquire in-sifu sonic velocity data for inter-
preting the nature of seismic reflectors observed from surface
seismic records. Two logging runs, the seismic-stratigraphic com-
bination (sonic velocity, resistivity, gamma ray, and caliper;
SDT/DIPH/GR/CALI) and the geochemical combination (in-
duced gamma-ray spectroscopy, aluminum clay tool, and natu-
ral gamma-ray spectrometry; GST/ACT/NGT) (see “Explana-
tory Notes” chapter) were made, and the parameters measured
are presented in Table 12. The 8-channel digital sonic tool (SDT)
malfunctioned during the logging operations; however, excellent
data were acquired with the rest of the logging parameters in the
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Figure 30. Composite section of P-wave velocity from Site 700 (dots)
and Site 699 (triangles). Diagenetic boundaries of Site 700 are shown by
dashed lines and diagenetic boundaries of Site 699 by solid lines.

seismic-stratigraphic combination string. All the logging tools
were provided by Schlumberger Well Logging Services.

Logging Operations

The conditions of Hole 700B were good, and there was no
need to use the side entry sub as was originally planned because
of previous bridging problems encountered after drilling through
soft sediments. The drill pipe terminated at 138.5 mbsf, and all
logging measurements were acquired in open hole below this
depth. The hole was drilled to 489 mbsf, but because of some
bridging problems and a lost core barrel at the bottom, the mea-
surements were acquired only up to a depth of 450 mbsf.

The first logging run was the SDT/DIPH/GR/CALI seis-
mic-stratigraphic combination, which was run uphole from 450
to 132.5 mbsf at a logging speed of 4 m/min (800 ft/hr). All the
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measurements were acquired at a sample depth interval of ap-
proximately 15 cm. The second logging run, the GST/ACT/
NGT geochemical combination, started from 415 mbsf because
of a bridging problem at that depth and reached 126 mbsf. The
logging speed for this run was 1.5 m/min (300 ft/hr), and mea-
surements were sampled at 15-cm intervals.

Discussion of Results

A description of the logging tools used at Site 700 is given in
the “Explanatory Notes” chapter. Table 12 gives a summary of
the measured and computed parameters from the two logging
runs carried out at this site. All of the logs in the preceding dis-
cussion are referenced to zero depth at the seafloor. This depth
was determined from the drilling information and should coin-
cide with the core depths. The water depth at Hole 700B is 3601
m.

Figure 34 shows the natural gamma-ray spectral (NGT) logs
(total count, K, U, and Th). The application of NGT logs in for-
mation evaluation is mainly in lithologic identification (total
count, K, U, and Th), clay typing and content determination (K,
U, and Th), and evaluation of depositional environment (U).
Thorium and potassium concentrations indicate the presence of
micaceous clay minerals and can be used in clay typing (Hassan,
1976) and estimating the clay content.

Within the logged depth interval, three major lithologies are
recognized from the variations in the natural radioactivity. Log
Unit 1 from 138 to 235 mbsf has fairly low levels of radioactiv-
ity with an increase at its base (219-235 mbsf). The radioactivity
is mainly derived from potassium and thorium (see K and Th
logs, Fig. 34) and is therefore an indication of the presence of
clay minerals. Log Unit 2, from 235 to 330 mbsf, has even lower
radioactivity than log Unit 1. There is an anomalous increase in
radioactivity between 259.0 and 261 mbsf. The radioactivity in-
crease in this zone is mainly derived from uranium (see U log,
Fig. 34). Uranium is very mobile in nature, and in carbonate
rocks it tends to concentrate in reducing environments associ-
ated with phosphatization and/or organic materials. We infer
from this data that the depositional environment changed at
this point in time. Log Unit 3, from 330 to 428 mbsf (the lowest
depth logged with the NGT), has relatively higher levels of ra-
dioactivity compared to both log Units 1 and 2. Radioactivity
results mainly from an increase in the concentration of thorium
and potassium. This unit may be divided into subunits accord-
ing to the varying levels of radioactivity or clay content. Be-

292

tween 330 and 361 mbsf there are two zones of increased clay
content at around 340 and 359 mbsf. The other subunits are ob-
served from 361 to 390 and 390 to 428 mbsf (Fig. 35). There are
a number of high-frequency variations in radioactivity that re-
flect the variation in the clay content within these sections. An
attempt will be made later to relate these variations with the al-
ternating clay and micritic limestone bands.

The three phasor induction resistivity logs (spherically fo-
cused log, medium induction log, and deep induction log; SFL,
IMPH, and IDPH, respectively) are shown in Figure 35 together
with the total count gamma-ray (SGR) log and porosity log de-
rived from resistivity. Resistivity variations within carbonate sedi-
ments are primarily a function of temperature, porosity, and sa-
linity of the pore fluids. Because resistivities mainly reflect
changes in porosity within the formation, apparent porosities
were determined from the resistivity logs using Archie’s (1942)
law (Serra, 1984). The porosities are only approximate because
variations in borehole diameter and clay content affect the ap-
parent resistivities. The resistivities were not corrected for the
borehole effects. There is little departure between the three resis-
tivities (SFL, IMPH, and IDPH logs), indicating that borehole
effects are minimal. The porosity log shown is derived from the
deep induction resistivity log for two cementation factors (m =
1.7 and m = 2.0). Four major lithologic units are apparent
from the resistivity data: log lithologic Unit 1, 142-237 mbsf;
log lithologic Unit 2, 237-330 mbsf; log lithologic Unit 3, 330-
392 mbsf; and log lithologic Unit 4, 392 mbsf to the bottom of
the log. There is a gradual increase in the resistivities within the
first log lithologic unit that reflects changes in porosity caused
by diagenesis, mainly by dewatering of sediments resulting from
compaction. Log lithologic Unit 2 has relatively higher resistivi-
ties, between 2 to 4 ohm-m. The lower and upper parts of this
unit have resistivities higher than average and may constitute
subunits. There are fairly uniform resistivities in log lithologic
unit 3 around 3 ohm-m, except for the low-resistivity clay layer
at 358 mbsf. The lowermost log lithologic unit shows a gradual
increase in resistivities. These log lithologic units correlate very
well with the units defined from the natural gamma-ray logs.
The porosity log shows a general decrease in porosity with depth.
The high porosity encountered around 358 mbsf is probably fic-
titious, reflecting an abnormally high clay content within this
zone.

The interpretation of the induced gamma-ray spectroscopy
(GST) data consists of using the elemental yield ratios for litho-
logic identification, porosity estimates, and determinations of
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Table 12. Logging parameters, Site 700.
Run 1: Seismic-stratigraphic combination (SDT/DIPH/NGT/CALI)

Mnemonic Tool Measurement Unit
CALI Caliper Hole size in,
DIPH Phasor dual induction  Deep, medium, and focused ohm-m

resistivity
SDT Digital sonic Sonic transit time us/ft
Compressional-wave velocity km/s
NGT Natural gamma-ray Total count (K, U, and Th) API
spectrometry Uranium and thorium ppm
Potassium wto

Run 2: Geochemical combination (GST/ACT/NGT)

Mnemonic Tool Measurement Unit
GST Induced gamma-ray Elemental yields (Ca, Cl, H,
spectrometry Fe, S, and Si)
Elemental yield ratios:
LIR = lithology indicator  Si/(Ca + Si)
PIR = porosity indicator H/(Ca + Si)
IIR = iron indicator Fe/(Ca + Si)
SIR = salinity indicator ClI/H
GIP = anhydrite/gypsum  S5/(Ca + Si)
ACT Aluminum clay tool Al and Mn wi o
NGT Natural gamma-ray Total count (K, U, and Th) API
spectrometry
Uranium and thorium ppm
Potassium wt%o

the salinity of the formation fluid. These ratios are given in Ta-
ble 12. In addition to the GST we also ran the aluminum clay
tool (ACT), which provides absolute elemental concentrations
of aluminum (Al in wt% if the tool is calibrated) and relative
variations in manganese. Figure 36 shows three elemental yield
ratios (lithology, iron, and porosity indicator ratios; LIR, IIR,
and PIR, respectively) and the SGR log. Three major units are
easily distinguishable from the ratios. These units correlate well
with those derived from the gamma-ray and induction resistivity
data. Log Unit 1 has a fairly constant lithology and iron ratios.
The porosity ratio, however, shows a gradual decrease reflecting
change in diagenesis (mainly compaction). The iron and poros-
ity ratios may be used to subdivide log Unit 2 into three sub-
units, with the upper and lower subunits defined by lower ra-
tios. The middle subunit indicates slight increases in the iror
content and porosity. The lithology ratio is again fairly constant
but a little lower than that in log Unit 1, indicating lower silica
content. Log Unit 3 is characterized by an increase in the gamma-
ray, iron, and silica content. There is a steady decrease in the po-
rosity ratio with depth.

Figure 37 shows a comparison of the gamma-ray, induction
conductivity, and the GST porosity and calcium yield data. The
region between 237 to 330 mbsf shows a high degree of correla-
tion between conductivity, porosity, and calcium yield data. High
calcium content at the top and the bottom of log Unit 2 corre-
lates with a decrease in conductivity. The lower conductivities
suggest that the porosity is lower and may be interpreted as re-
sulting from diagenetic changes of compaction and/or recrys-
tallization (calcite cementation). There seems to be no change in
the silica content (see LIR log) that could reflect silicification
and hence an increase in resistivities. The fine-scale variations in
the calcium yield log do not correlate well with the % CaCO,
data (“Physical Properties” section) because of the very coarse
sample interval of this data set (one sample per 1.5-m core sec-
tion). Some of the lows in the calcium log correlate with the
% CaCO, data (between 350 to 360 and between 390 and 400
mbsf). The general trend in the porosity indicator ratio and con-
ductivity is that of a gradual decrease with increasing depth of

SITE 700

burial. Within log lithologic Unit 2, the porosity indicator ratio
correlates fairly well with the porosities determined from the re-
sistivity data. The central part shows higher than average poros-
ities than the top and bottom of the unit.

Correlation of Logging Data with Lithostratigraphy

The following is a summary of the lithology of Site 700
(“Lithostratigraphy” section).

Lithostratigraphic Depth interval
unit/subunit (mbsf) Description

I 0.0-26.4 Diatom ooze

11 26.4-45.4 Nannofossil coze

IIIA 45.4-168.9  Nannofossil chalk

I11B 168.9-228.5 Micritic nannofossil
chalk

v 228.5-319.0  Micritic indurated
nannofossil
chalk

VA 319.0-359.0 Homogeneous
micritic nanno-
fossil-bearing
limestone

VB 359.0-441.5 Micritic limestone
alternating with
clay-bearing/
clayey limestone

vC 441.5-489.0  Micritic limestone

alternating with
clay bearing/
clayey micritic
limestone and/
or ash layers

Core recovery was poor in a number of sections, especially in
zones with high clay content. The downhole measurements were
tied in to the core depths by the gamma-ray anomalies between
259 and 261 mbsf (Core 114-700B-28R), 335 and 340 mbsf (clay-
bearing micritic limestone, Core 114-700B-38R), and 358 and
360 mbsf (clay-rich section in Core 114-700B-40R). Discrepan-
cies in depth are of the order of 1 m in these sections.

Lithostratigraphic Subunit ITIB is described as a pale brown,
micritic limestone. The change in the color from the white nan-
nofossil chalk of Subunit 11IA may reflect changes in clay con-
tent. There appears to be an increase in the clay content toward
the bottom of this unit (see K and Th logs, Fig. 34). The contact
between lithostratigraphic Units 111 and 1V is at 228.5 mbsf at
the top of Core 114-700B-25R. Only 40 cm of sediments were
recovered in this core. This implies that there is an uncertainty
of approximately 9 m in the placement of this core. The conven-
tion for establishing the depth of the recovered core in the case
of poor core recovery is to place it at the top of the drilled sec-
tion. There is no way of determining whether the 40-cm recov-
ered core was from the bottom or the top of Core 114-700B-25R.
The uncertainty in the contact location is a function of the core
recovered. In the case of the contact between lithostratigraphic
Units I1I and IV, the uncertainty in its location is therefore 9 m.
The lithologic contact determined from the geophysical and
geochemical logs is at 237 mbsf. There is a prominent change in
the response characteristics of the logs at this point. If the re-
covered 40 cm of the core is placed at the bottom of Core 114-
700B-25R, this location coincides with the lithologic contact de-
termined from the geophysical and geochemical logs. Figure 38
is an expanded section of the total count gamma-ray (GR) log
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Figure 34. Natural gamma-ray spectral logs recorded in Hole 700B.

and the three conductivities (reciprocal of the deep, medium,
and focused resistivities). The figure illustrates the problem in
lithologic contact definition when there is poor core recovery
and the discrepancy that results between the log-derived and the
lithologic unit contact.

Most of the logs show lithostratigraphic Unit IV as being
fairly uniform, except for the resistivity and the calcium yield
logs that suggest that the upper and lower parts are different.
These parts have higher resistivities and calcium than the rest of
the unit. The caliper log indicates very good hole conditions
and this is also reflected by the three resistivity logs having no
significant departures.

The Cretaceous/Tertiary contact is at 319 mbsf at the top of
Core 114-700B-35R (lithostratigraphic Units IV/V). Core recov-
ery was 3.15 m out of 9.5 m of section drilled; hence, the uncer-
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tainty in the location of the contact is 6.35 m. Most of the
downhole logs indicate a lithologic contact by a prominent
change in the physical and the geochemical signature at approx-
imately 330 mbsf, which could well be the Cretaceous/Tertiary
boundary. However, the boundary between the Cretaceous and
Tertiary is defined on the basis of biostratigraphy and may not
reflect a change in the physical and geochemical characteristics
of the formations on either side.

At least two of the subunits in lithostratigraphic Unit V are
delineated by the downhole measurements. The homogeneous
nannofossil-bearing limestone of Subunit VA does not appear
to be homogeneous (see K, Th, and calcium logs). The NGT
logs indicate that Subunit VB may be further subdivided into
three sections (360-392, 392-411, and 411 mbsf to the bottom
of the logs; Fig. 35). The development of diagenetic chert at the
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bottom of Subunit VB is reflected in an increase in resistivities.
The alternating micritic limestone and clay-bearing limestone is
clearly indicated in most of the measurements. The interpreta-
tions of their significance in terms of depositional environment
and diagenesis will not be speculated on at this time and will
await a more detailed, shore-based study of the lithologic de-
scriptions.

Figure 37 shows the major subdivisions of the lithology as
determined from the total count gamma-ray, calcium yield, and
porosity indicator ratio logs. These subdivisions are compared
to the lithostratigraphic units.

Conclusions

The high-resolution, continuous downhole geophysical, and
geochemical measurements have shown that a better definition
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of lithologic boundaries can be attained with these measure-
ments. Porosity data show a general trend that decreases with
depth, reflecting normal diagenetic changes along the sedimen-
tary column. Clay typing and a quantitative estimate of the clay
content within the carbonates may provide some clues into the
depositional environments.

SUMMARY AND CONCLUSIONS

Summary

Site 700 is in the western region of the East Georgia Basin
(51°31.992'S, 30°16.697'W) on the northeastern slope of the
Northeast Georgia Rise. The water depth is 3601 m. Site 700 is a
companion site to Site 699, which was prematurely terminated
at 518 mbsf in upper Paleocene strata about 250 m above base-
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ment. In order to obtain the deeper objectives not reached at
Site 699, Site 700 was occupied at a location 21 km east of the
previous site (Fig. 1), where post-Eocene sediments are greatly
attenuated (<50 m thick; Fig. 32), allowing for rapid penetra-
tion of the Upper Cretaceous-Paleogene sequence. The objec-
tives for Site 700 were complementary to those reported previ-
ously for Site 699 (see “Background and Objectives” section,
“Site 699 chapter). Foremost of these was to obtain an Upper
Cretaceous-Paleogene section recording the possible role of the
Georgia Basin in deep-water communication between the Wed-
dell Sea and the South Atlantic (Fig. 39). An additional objec-
tive was to obtain an older Cretaceous section than recovered at

Site 698, which might further constrain the nature, age, and
subsidence history of the Northeast Georgia Rise.

The seismic stratigraphy of the 540 m-thick (TWT) section
of sediments above basement at Site 700 (Fig. 32) is very similar
to that of the deep section at Site 699 (Fig. 33). At Site 700, we
therefore expected to find Eocene chalk below a 40-m-thick unit
of Miocene to Recent diatomaceous ooze. This stratigraphic
level corresponds to a depth of 250-300 mbsf at Site 699.

Site 700 consists of two rotary-drilled holes: Hole 700A with
only two cores penetrating to 9.6 mbsf, with a recovery of
0.19 m, and Hole 700B with 54 cores penetrating to 489 mbsf,
with a recovery of 245.4 m (50.2%). Both holes were terminated
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as a result of premature bit release. Hole 700B reached to within
100 m of basement and was logged using the standard Schlum-
berger stratigraphic and geochemical tools. The site was occu-
pied between 26 March and 3 April 1987 in moderate to rough
seds.

The stratigraphic section at Site 700 consists of a thin unit of
upper Pliocene to Recent siliceous ooze overlying a thick section
of Upper Cretaceous and Paleogene carbonates (Fig. 40). The
carbonates show progressive lithification with depth from ooze
through chalk, indurated chalk, and finally, limestone. The sec-
tion may be divided into five lithostratigraphic units (Fig. 3).

Unit I is a diatom ooze of late Pliocene to Quaternary age of
which only 0.29 m was recovered. Although no sediments were
recovered between 0.29 and 26.4 mbsf, a major hiatus must be
present between Unit I and older sediments.

Unit II is a micritic nannofossil ooze of middle Eocene age
that extends from 26.4 to 45.4 mbsf. It constitutes the upper
part of the Paleogene carbonate sequence at the site. Significant
variations occur in the carbonate content, with lower carbonate
intervals having a higher clay content.

Unit IIT (45.4-228.5 mbsf) is divided into two subunits, a
nannofossil chalk of early to middle Eocene age (Subunit IIIA,
45.4-168.9 mbsf) and an underlying micritic nannofossil chalk
(Subunit I111B, 168.9-228.5 mbsf) of early Eocene age. Subunit
ITIA exhibits a downward increase in carbonate content (41% to
91%), with increased clay in low-carbonate intervals. Manga-
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nese filaments, impregnations, and a few nodules are present.
Subunit I1IB has a high carbonate content (77%-86%) and in-
creased micrite with depth. Clinoptilolite is abundant through-
out the unit.

Unit IV is an indurated nannofossil chalk of early to late Pa-
leocene age, extending from 228.5 to 319 mbsf. Scattered chert/
limestone nodules are present in addition to some siliceous hori-
zons, which may be responsible for the highly fluctuating car-
bonate content. The unit contains chert and limestone nodules,
as well as a thin, siliceous-bearing claystone.

Unit V (319-489 mbsf) consists of an Upper Cretaceous to
lower Paleocene micritic limestone with a significant clay and
ash component that increases with depth, which is the basis for
its subdivision into three subunits. Clinoptilolite is abundant
throughout the unit. Subunit VA is a 40-m-thick (359-319 mbsf)
homogeneous, nannofossil-bearing micritic limestone to micritic
limestone of Maestrichtian to early Paleocene age. The carbon-
ate content is high (65%-88%) but decreases toward the base. A
few chert nodules occur in the middle of the subunit, and a clay-
stone interval is prominent toward the base. Subunit VB (359-
441.5 mbsf) is characterized by alternating homogeneous mi-
critic limestone and clay-bearing to clayey limestone of Campa-
nian to Maestrichtian age. Clay- and silica-rich horizons generally
occur as thinner intervals, and chert nodules are present at the
base of the subunit. Subunit VC (441.5-489 mbsf) has the same
lithological characteristics as the overlying subunit but also con-
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tains ash-bearing zeolitic clay horizons. There is a gradual in-
crease in the volcanic ash component downhole, and discrete
ash layers are present in the deepest part. The subunit represents
the Coniacian to Campanian.

A portion of Hole 700B, between 26.4 and 228.5 mbsf, re-
peats the lower to upper middle Eocene section recovered at Site
699. Duplication of this section provides better stratigraphic rep-
resentation of an interval poorly recovered at both sites (55.2%
at Site 699 and 40.2% at Site 700). A 256-m-thick Paleocene
and Coniacian section provides a greatly expanded section for a
~30-m.y. interval that is only sparsely represented at Sites 698
and 699. Site 700 and companion Site 699 provide a Upper Cre-
taceous-Paleogene pelagic record spanning ~64 m.y. within a
combined stratigraphic thickness of 887 m. These two sites pro-
vide the most continuous record of this period obtained from

the Southern Ocean.
A clear succession of magnetic polarity zones was identified

in the Upper Cretaceous to lower Paleocene chalks and lime-
stones below 270 mbsf. Good recovery (69%) and relatively lit-
tle core disturbance of this interval resulted in identification of
latest Campanian to early Paleocene Chrons C33N to C26R.
This section will allow the first calibration of high-latitude sili-
ceous and calcareous microfossil assemblages to the GPTS, pro-
viding a temporal framework for interpretation of Southern
Ocean Late Cretaceous-Paleocene oceanography.

Sedimentation rates were not more than 10 m/m.y. during
the Coniacian-Santonian and were as high as 23 m/m.y. during
the Maestrichtian, but decreased to 5 m/m.y. in the late Maes-
trichtian. Sedimentation rates averaged 15 m/m.y. during the
Paleocene, decreasing to approximately 8 m/m.y. during the
early middle Eocene. Recognized hiatuses include most of the
Campanian, the Cretaceous/Tertiary boundary, and the upper
middle Eocene to upper Pliocene.

Siliceous microfossils are abundant and well preserved in the
Paleocene and upper Pliocene-Quaternary. Abundant and well-
preserved radiolarians occur from the Maestrichtian through the
Campanian. All calcareous microfossil groups are represented
throughout the Upper Cretaceous and Paleogene, although there
is evidence for secondary calcite overgrowths and recrystalliza-
tion below the lowermost Eocene. As was the case with the pre-
vious sites, calcareous microfossil diversity is highest in sedi-
ments of early Eocene to Late Cretaceous age.

Conclusions

Seismic and Tectonic Interpretation

The seismic stratigraphy of the calcareous sequence at Site
700 shows a reflection pattern very similar to that of the deep
section at Site 699 (Fig. 33). The seismic velocity of a carbonate
rock is largely a function of its diagenetic state, but the lithifica-
tion of a calcareous section is not a simple function of burial
depth or time (Garrison, 1981; Schlanger and Douglas, 1974).
The results from Sites 699 and 700 indicate that the degree of
lithification must, at least in some cases, vary considerably along
a depositional surface as well. This interpretation is borne out
by the following observations:

1. The seismic response of the nannofossil chalk unit is
characterized by numerous short, randomly distributed reflec-
tion segments and associated diffraction patterns, which results
in a generally reflection-free appearance. Although variations
of P-wave velocity with depth show stepwise changes of 0.3 km/s
within this unit, similar lateral velocity variations must exist to
generate an essentially random velocity distribution superim-
posed on the generally linear increase with depth.

2. Similarly, the acoustic image of the transition between the
micritic nannofossil chalk and the indurated micritic nannofos-

304

sil chalk is a semichaotic reflection pattern that is probably the
most dramatic expression of the degree of lateral anisotropy of
the diagenetic process. This reflection pattern could also be in-
terpreted as a contorted upper surface of the underlying reflec-
tive unit for which there is no evidence in the recovered sequence.

Therefore, we infer that the velocity and the degree of lithifi-
cation can, at least in some cases, show variation along a depo-
sitional surface as well as a complex variation with depth. The
most continuous acoustic stratification is observed in the homo-
geneous micritic nannofossil-bearing limestone and the underly-
ing subunit, in which alternating clay-bearing limestone inter-
vals appear.

Sites 699 and 700 lie on the northeastern slope of Northeast
Georgia Rise on crust that structurally must be considered part
of the rise itself. The pore-water chemistry of the calcareous
sediments at these sites shows an increase of Ca?* and a de-
crease of Mg?* with depth, which is indicative of reactions with
a basaltic substratum (see “Geochemistry” section). Basement
at Site 698, 150 km farther east on the rise, is Campanian (or
older), iron-rich oceanic basalt that has been subjected to sub-
aerial weathering. On the other hand, the occurrence of silica-
rich crystalline and sedimentary rocks in a gravel bed at 233.5
mbsf at Site 699 raises the possibility of a continental fragment
being part of the structure forming the Northeast Georgia Rise.
The rise is considered to be oceanic crust deformed in a com-
pressional regime generated by rotation of the Malvinas plate
against the Falkland block during the Campanian to Eocene
(LaBrecque and Hayes, 1979). The age of the crust is bracketed
by the presence of anomaly 34 (Campanian) to the east of the
rise and anomaly MO (Aptian) to the west in the West Georgia
Basin. Volcanic activity occurred in the vicinity of Site 700 dur-
ing the Coniacian-Santonian, but waned by the early Campa-
nian, and is manifested by the presence of discrete ash layers
and thick zones of dispersed ash in the lower micritic clay-bear-
ing limestone. The Campanian through Eocene depositional en-
vironment at Sites 698, 699, and 700 does not reflect any signifi-
cant tectonic activity. Any incipient subduction to form a fossil
island arc must be, therefore, of pre-early Campanian age.

Late Paleocene or younger tectonic events have significantly
altered the environment of Site 700. The stratigraphic control
and the seismic correlation between Sites 699 and 700 clearly
demonstrate that corresponding stratigraphic levels have been
vertically displaced along two major faults with a total throw of
about 500 m (Fig. 33). This faulting involved basement. The
older depositional units immediately east of Site 699 are con-
formable with the substratum up through the lower Oligocene,
where onlap on a westward-tilting surface becomes apparent.
Thus, post-early Oligocene block faulting exposed the elevated
block at Site 700 to erosion until a change in the local current
regime during the Quaternary allowed renewed deposition of si-
liceous ooze. A comparison of the variation of physical proper-
ties with depth for the two sites indicates that an estimated
thickness of about 350 m of sediments has been removed from
the top of the middle Eocene chalk at Site 700. This is reason-
able in view of the observed 200 m thickness of upper middle
Eocene to lower upper Oligocene sediments at Site 699. Post-
late Paleogene tectonic events on the Northeast Georgia Rise
must be related to the opening of the Scotia Sea (Barker and
Hill, 1981) and interaction between the rise and the advancing
South Georgia block.

Paleoenvironmental History

Late Cretaceous

During the Cretaceous, shallow portions of the Northeast
Georgia Rise were above sea level and exposed to subaerial weath-
ering. At Site 698 intense weathering in a “tropical” climate



produced a thick hematitic regolith that was later covered by a
subaerial to shallow-water basalt flow. Subsidence of the North-
east Georgia Rise must have significantly preceded the deposi-
tion of the predominantly Campanian-Maestrichtian sequence
above basement at Site 698, which contains benthic foraminifers
indicative of water depths greater than 1000 m. The age of the
possible subsidence of the rise is further constrained by the Up-
per Cretaceous sequence at Site 700. Benthic foraminifers of the
Campanian-Maestrichtian of Site 700 are similar to equivalent-
age faunas from the Falkland Plateau that were assigned a pa-
leodepth of 1500-2500 m below sea level, significantly deeper
than that of Site 698. Unlike the shallower Site 698, Site 700 re-
ceived several influxes of shallow-water organisms in carbonate
turbidity currents. The most conspicuous of these occurs in the
middle upper Maestrichtian of Core 114-700B-40R, where the
displaced fauna includes large nodosarids and agglutinated ben-
thic foraminifers, bivalve fragments, echinoid spines, and heav-
ily ornamented ostracodes. /moceramus fragments were also
found in Cores 114-700B-47R, 114-700B-50R, and 114-700B-
54R. These occurrences together in Coniacian to lower Maes-
trichtian sediments suggest that parts of the Northeast Georgia
Rise remained at, or near, shelf depth throughout most of the
Late Cretaceous. Further shore-based analysis of pre-Campa-
nian sediments from Site 698 and 699 may further constrain the
subsidence history of the Northeast Georgia Rise. Preliminary
results are consistent with the Northeast Georgia Rise having a
Late Cretaceous subsidence history similar to that of to the
Falkland Plateau, although portions of the Northeast Georgia
Rise subsided to below shelf depth at a later time.

Sections 114-700B-50R, CC, through 114-700B-54R, CC, the
basal recovery, were assigned a Coniacian-Santonian (88.5-84.0
Ma) to Turonian(?)-Coniacian(?) age based upon calcareous
nannofossil flora and the planktonic foraminifer assemblage. In
spite of the present uncertainty as to the age of the upper part
of this interval, Sections 114-700B-52R, CC, through 114-700B-
54R, CC, are undoubtedly of Coniacian age.

Surface-water productivity at this time included both calcar-
eous and siliceous microfossil-producing organisms. Of the sili-
ceous microfossil groups, only radiolarians are present. Radio-
larians are confined to the upper part of the Santonian, where
they are abundant, well preserved, and diverse. The disappear-
ance of radiolarians in the lower part of the sequence coincides
with an increase in clinoptilolite in basal Subunit VC, suggest-
ing that radiolarians may have contributed to authigenic silicate
formation, along with volcanic ash. Planktonic foraminifers and
calcareous nannofossils were deposited below the lysocline, as
dissolution-susceptible species are poorly represented. Plank-
tonic foraminifer assemblages have a cooler water affinity than
those of the lower latitudes; however, abundant globotruncanids
attest to a warm, lower latitude influence by a more southerly
subtropical gyre. Calcareous nannofossil preservation is gener-
ally too poor for comparisons with lower latitude assemblages
to be meaningful.

At present, Coniacian to Santonian sedimentation rates are
difficult to evaluate on the basis of existing biostratigraphic
data. To the west of Site 700, on the Falkland Plateau, upper
Turonian to Santonian sequences are very thin. Thicknesses for
this interval at Falkland Plateau DSDP Sites 327 and 511 are
~15 and 57.5 m, respectively. The attenuated sections at Sites
327 and 511, and possibly at Site 700, may be the result of low
rates of sedimentation as a consequence of low overall produc-
tivity. The Cenomanian through Turonian is poorly represented
in drill sites throughout the Southern Hemisphere (Sliter, 1977),
as well as in other parts of the world. This interval of the Late
Cretaceous has previously been noted as a time of crisis or an
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“oligotaxic” episode in the world’s oceans (Fisher and Arthur,
1977).

Santonian to Late Campanian/Early Maestrichtian Hiatus

A significant hiatus occurs between Sections 114-700B-49R,
CC, and 114-700B-50R, CC. The combined magnetostrati-
graphic and biostratigraphic data bracketing this hiatus suggest
that the missing interval includes all or nearly all of the Campa-
nian and possibly some of the upper Santonian. The paleomag-
netic polarity on either side of the hiatus is normal; however, a
prominent reversed interval a short distance above the hiatus
(Cores 114-700B-48R and 114-700B-47R) is almost certainly
Chronozone C32R of the basal Maestrichtian (Fig. 27). Thus,
the hiatus appears to occur within the long normal polarity se-
quence in Subunit VC in which the Santonian (C34N) is overlain
by the upper Campanian to lowermost Maestrichtian (upper
C33N) (see “Biostratigraphy” and “Paleomagnetics” sections
for a more thorough discussion). If correct, the hiatus repre-
sents approximately 9-10 m.y. (~84-75 Ma).

On the Falkland Plateau the occurrence and thickness of
Campanian sediments seems to be related to paleobathymetry.
The thickest accumulation of Campanian sediments is at Site
511 (137 m), which is in a basin environment relative to the
Maurice Ewing Bank, which is immediately to the northeast.
This thickness of Campanian sediments contrasts sharply with
that ~ 30 km away at Site 327 (present in only one core), which
is upslope relative to Site 511 and on the flank of Maurice Ew-
ing Bank. Perhaps the relatively elevated position of Sites 327,
698, and 700 made them more susceptible to erosional or win-
nowing processes. These sites also received a lower influx of ter-
rigenous sediment than the deeper regions, where more than a
kilometer of Upper Cretaceous sediments is present. Lower
rates of terrigenous sedimentation and low surface-water pro-
ductivity cannot sufficiently account for the near absence of
Campanian sediments at Site 700. Site 511 occupied a similar
paleolatitude to the west of Site 700, and foraminifer assem-
blages there exhibit maximum diversity within the Upper Creta-
ceous. Erosional processes were apparently responsible for elim-
inating any Campanian sediments, which probably did not ac-
cumulate to an appreciable thickness because of low rates of
terrigenous sedimentation and possibly a shallow CCD.

Maestrichtian (74.5-66.5 Ma)

The Maestrichtian sections recovered at Sites 698 and 700 are
the most complete and thickest accumulations of pelagic sedi-
ments of this age from the southern high latitudes. The high-
quality paleomagnetic record obtained for this interval at Site
700 will provide age control for paleoenvironmental interpreta-
tion that can presently only be discussed in general terms on the
basis of shipboard studies. Calibration of microfossil biostratig-
raphy to this paleomagnetic record will also allow a more thor-
ough comparison with the less complete sections from the Falk-
land Plateau and a reinterpretation of those sequences.

Maestrichtian calcareous nannofossil assemblages are simi-
lar to those encountered in the Falkland Plateau holes and are
dominated by typical high-latitude species. The planktonic fora-
minifer assemblage is more varied than assemblages encoun-
tered below the hiatus. Low-latitude globotruncanids decrease
in abundance and are discontinuously present, with two peak
occurrences, one within the lower Maestrichtian and another
within the upper Maestrichtian. Between the peak occurrences
of globotruncanids are faunas dominated by more dissolution-
resistant species with cooler surface-water affinities (Hedberg-
ella, Heterohelix, Globigerinelloides, etc.). It is possible that
variations in the abundance of the globotruncanids are related
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to dissolution because Site 700 appears to have remained below
the lysocline throughout the Late Cretaceous. Dissolution alone
may not account for the entire range of fluctuations in this
warmer water genus. Similar variations were noted in the Cam-
panian of Site 511, where dissolution was dismissed as a major
contributing factor (Krasheninnikov and Basov, 1983), If the in-
fluence of dissolution of the assemblage can be determined by
further study, this Maestrichtian section may provide a detailed
record of relative surface-water temperature variations in the
Southern Ocean during the latest Cretaceous.

Sites 700 and 698 are the first to recover Maestrichtian sedi-
ments from the subantarctic region. The presence of globotrun-
canids in the uppermost Maestrichtian of these sites is therefore
later than the Campanian last occurrence of this genus on the
Falkland Plateau. Their absence in the incomplete Maestrich-
tian sections of the Falkland Plateau had previously been inter-
preted as indicative of a major Maestrichtian cooling event
(Krasheninnikov and Basov, 1983). Our findings indicate that
Maestrichtian surface-water temperatures were perhaps more
variable, but no long-term dramatic cooling preceded the Creta-
ceous/ Tertiary boundary.

Cretaceous/Tertiary Hiatus

Calcareous nannofossil, planktonic foraminifer, and benthic
foraminifer assemblages define the Cretaceous/Tertiary contact
between Sections 114-700B-37R, CC, and 144-700B-36R, CC.
More detailed sampling for calcareous nannofossils places the
contact in a 1.6- to 0.3-m interval of no recovery between Sec-
tion 114-700B-36R, CC, and Sample 114-700B-37R-1, 30 cm.
Calcareous nannofossil Zone NP1, planktonic foraminifer Zone
Pla, and possibly the upper Nephrolithus frequens Zone are
missing, which is in agreement with the absence of the reversed
polarity interval Chron C29R (see “Biostratigraphy” and “Pa-
leomagnetics™ for a more detailed discussion of the Cretaceous/
Tertiary boundary). Combined biostratigraphic and magneto-
stratigraphic evidence support a missing interval of ~0.6 to 3.0
m.y., which may be accounted for by a brief hiatus or low sedi-
mentation rate during deposition of the unrecovered interval.

Maurice Ewing Bank Site 327 represents the most complete
Cretaceous/Tertiary boundary sequence on the Falkland Pla-
teau. At this site, Maestrichtian foraminiferal nannofossil ooze
is directly overlain by upper Paleocene zeolitic clay and nanno-
fossil-bearing siliceous ooze. Elsewhere on the plateau an even
broader hiatus occurs between the Cretaceous and Tertiary. Nu-
merous seismic-reflection profiles across the Falkland Plateau
reveal that a major scouring of the plateau occurred at or near
the Cretaceous/Tertiary boundary, which truncated the south-
ward-dipping sedimentary section of the plateau between the
Falkland Islands and the Maurice Ewing Bank (Ludwig, 1983).
The continuous or nearly continuous sedimentation across the
Cretaceous/Tertiary boundary at Sites 698 and 700 contrasts
significantly with the deep-cutting erosional episode on the
Falkland Plateau and is difficult to explain at this time.

Paleocene (66.4-57.8 Ma)

Paleocene sediments differ little from those of the Maestrich-
tian. The carbonate content is high (65%-90%), and the section
consists of chalks above the lowermost Paleocene chalk/lime-
stone transition. In early Danian sediments, the diversity of
planktonic foraminifers and calcareous nannofossils (e.g., Tho-
racosphaera spp.) is low, whereas benthic foraminifer assem-
blages are similar to those of the Upper Cretaceous. These find-
ings are in keeping with observations elsewhere that the Creta-
ceous/Tertiary boundary crisis was found to have more seriously
impacted the planktonic realm. Most of the Paleocene of Site
700 is characterized by a sparse to common occurrence of taxa
with well-established lower latitude affinities. Paleocene plank-
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tonic foraminifers are assigned to a temperate province and
warm-water acarininids appear after ~62 Ma, becoming com-
mon within the upper Paleocene, just prior to or during NP9
(~ 59 Ma). Coincident with the lower Paleocene increase in aca-
rininids is the first occurrence of lower latitude calcareous nan-
nofossil groups (sphenoliths and discoasters). An observed in-
crease in the dissolution of planktonic foraminifers in upper Pa-
leocene sediments suggests that the seafloor was below the lyso-
cline. Increased dissolution at this time may have been related to
further subsidence of Site 700 from a Late Cretaceous depth of
1500-2500 m to a depth ranging from 2000 to 2500 m, based
upon benthic foraminifer assemblages.

Site 700 is the third consecutive Leg 114 site to have noted
only sparse occurrences of siliceous microfossils within the Pa-
leocene and Eocene. On the basis of the dissolved silica profiles,
preservational status of siliceous microfossils, and the distribu-
tion of authigenic clinoptilolite and chert, it becomes increas-
ingly clear that diagenesis of biogenic silica significantly influ-
ences the distribution of biogenic silica of early to middle Paleo-
gene age. This observation points out the necessity of cautious
observation before conclusions are drawn regarding the Paleo-
gene productivity of silica-producing organisms. As at Site 699,
Paleocene siliceous microfossils are primarily limited to the up-
per Paleocene (NP9-5) of Site 700, except for rare and poorly
preserved occurrences in the lower Eocene.

Determination of the paleoenvironmental conditions across
the Paleocene/Eocene boundary requires further study because
of the present uncertainty of the boundary position, which dif-
fers slightly in its placement depending on whether it is based
upon calcareous nannofossils or planktonic foraminifers. How-
ever, some changes appearing in the vicinity of the boundary are
worth noting. Significant benthic foraminifer faunal changes take
place across the boundary in Holes 699A and 700B. In Hole
698A, at the shallowest Leg 114 site, changes in the benthic for-
aminifer assemblages are apparently less abrupt. These differ-
ences may be indicative of a significant change in the character-
istics of the deeper water mass rather than a consequence of
subsidence alone. An alternative explanation for the abrupt
change in Holes 699A and 700B may be the presence of an un-
detected hiatus that brings different assemblages into juxtaposi-
tion. A hiatus does appear to be present at the Paleocene/Eocene
boundary of Hole 699A, although one may exist within the
lower Paleocene. Assemblages of planktonic microfossils are less
indicative of a substantial paleoenvironmental change. Plank-
tonic foraminifers are indicative of some cooling across the
boundary in Hole 700B, having a higher latitude affinity char-
acterized by the lack of strongly keeled morozovellids.

Early Late Middle Eocene (~57.8-43.0 Ma)

An Eocene sedimentary record was obtained from Sites 698,
699, and 700. The early to middle Eocene paleoenvironmental
record of Site 700 is similar to that reported for companion Site
699. Microfossils of the planktonic fauna and flora clearly de-
lineate the early Eocene (57.8-52.0 Ma) as the period of maxi-
mum Cenozoic warmth. Planktonic foraminifers, including com-
mon to abundant warm-water acarininids (Fig. 19) and some
strongly keeled morozovellids, attained their maximum diver-
sity. Calcareous nannofossil floras were also diverse and include
discoasters, sphenoliths, and common Zygrhablithus bijugatus.

The middle Eocene was a transitional period leading to cooler
surface waters during the Oligocene. The diversity of nannofos-
sil floras steadily declined but remained relatively high during
the early middle Eocene. The nannofossil assemblages are tran-
sitional between the warmer water assemblages of the Paleo-
cene-early Eocene and those of the the cooler water Oligocene.
Planktonic foraminifer diversity also declined, with a much lower
abundance of acarininids after ~50 Ma. The warm-water acarin-



inid group disappeared altogether by the middle middle Eocene
(~45-46 Ma), as foraminifer assemblages became dominated
by only cold water and dissolution-resistant forms.

Lower to middle Eocene sediments are remarkably homoge-
neous, consisting of nannofossil chalks and micritic nannofossil
chalks, with carbonate percentages generally ranging from 70%
to 90%. A significant decrease in carbonate content occurs in
the upper middle Eocene, between ~46 and 43 Ma. Above this
depth, middle Eocene sediments have a lower carbonate content
(generally less than 50%) and contain clay-rich intervals. These
changes were possibly caused by a rise of the lysocline and an
increase in the transport and deposition of clays. The absence
of siliceous microfossils is related to diagenesis of biogenic opal,
as is the case in age-equivalent sediments from Site 699 (“Geo-
chemistry” section).

Middle Eocene-Late Pliocene Hiatus (~42.6 Ma-Late
Pliocene)

A striking difference exists in the post-middle Eocene sedi-
ment thickness of Holes 700B and 699A, which are only 21 km
from one another (Fig. 1). The thickness of this interval in Hole
699A is ~360 m, whereas it is no more than 26.4 m in Hole
700B. Thicknesses of lower to middle Eocene sequences are com-
parable at both sites. This difference in post-middle Eocene sed-
iment thickness can only be attributed to the post-early Oligo-
cene block faulting in the area of these sites, as was discussed
previously. This faulting left Site 700 as an isolated bathymetric
high more exposed to the strong erosive forces of Circumpolar
Deep Water (CPDW) and its precursor. Although the depth dif-
ferential between the two sites was small (~ 500 m), the exposed
position of Site 700 led to deep-cutting erosion that removed
350 to 550 m of overburden at Site 700 (“Physical Properties”
section). The uplift of Site 700 occurred after diagenesis of the
sediment and resulted in some rebound caused by relief of over-
burden pressure (“Physical Properties” section). A tectonic in-
fluence on the removal of the upper sedimentary sequence can-
not be ruled out; however, no evidence was found in Hole 699A
for mass transport (such as debris flows) of sediments triggered
by the uplift.

Additional periods of nondeposition and erosion during the
Neogene have reduced the accumulation of post-middle Eocene
sediments to less than 26.4 m. The difference in Neogene sedi-
ment thickness between Sites 699 and 700 demonstrates the in-
fluence of CPDW upon restricting sedimentation on bathymet-
ric highs, regardless of their relief. Previous studies have also
demonstrated the effectiveness of CPDW in limiting late Neo-
gene sediment accumulation on exposed regions of other rises
this sector of the Southern Ocean (Ciesielski and Wise, 1977;
Ciesielski et al., 1983; Ledbetter and Ciesielski, 1982).

Late Pliocene-Quaternary (~2.5-2.2 Ma to Holocene)

Little upper Pliocene-Quaternary sediment was recovered at
Site 700. Only 40 cm of sediment of this age was recovered be-
tween the seafloor and 16.9 mbsf. Quaternary sediment, assigned
to within the Brunhes Chron (0-0.62 Ma) on the basis of the
diatom assemblage, was encountered in the upper 10 cm, whereas
the upper Pliocene was represented between 0.1 and 9.6 mbsf.
These upper Pliocene-Quaternary sediments (Unit I) are diatom
ooze and muddy diatom ooze with a significant amount of ice-
rafted detritus. The < 1- to 34.6-m possible thickness of Plio-
cene to Quaternary sediment at Site 700 contrasts with 60 m of
age-equivalent sediment at Site 699.

Paleocirculation

There is little evidence for major erosional events at Sites 699
and 700 that predate the Eocene opening of the Islas Orcadas
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Rise-Meteor Rise gateway. Present biostratigraphic data reveal
two significant hiatuses, one encompassing most of the Campa-
nian in Hole 700B and another spanning the upper middle to
lower upper Eocene in Hole 699A. A tectonic influence on the
formation of the Campanian hiatus cannot be ruled out. The
Eocene hiatus in Hole 699A slightly postdates the opening of
the Islas Orcadas Rise-Meteor Rise gateway. Although only a
portion of this missing interval is present in Hole 700B, a signif-
icant reduction in the sedimentation rate is noted to precede the
erosional/nondepositional episode at Site 699. An overall in-
crease in bottom-current activity through the Georgia Basin,
relative to the earlier Paleogene, is inferred from the records of
Holes 699A and 700B. This increase occurred after formation
of the Islas Orcadas Rise-Meteor Rise gateway, which might
have been expected to have the opposite influence on benthic
circulation through the Georgia Basin, unless it was accompa-
nied by an overall increase in the strength of benthic circulation.

Prior to the late middle Eocene, Paleogene sedimentation in
the vicinity of Sites 699 and 700 was remarkably continuous,
even though the Georgia Basin should have been an avenue for
deep-water exchange from the antarctic to the South Atlantic
prior to formation of the Islas Orcadas Rise-Meteor Rise gate-
way. Therefore, if the East Georgia Basin served as an early Pa-
leogene deep-water passage, thermohaline circulation was too
weak to cause significant erosion. In contrast, the intensity of
late Neogene benthic circulation in the basin exceeded that of
the Paleogene, greatly attenuating Neogene to upper Paleogene
sedimentary sequences.
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Summary log for Hole 700B.
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Summary log for Hole 700B (continued).

RESISTIVITY
t SPECTRAL | SHALLOW I %
x @8 }-_-._COMPUT ____.I_____P_EEE'---__--i '._-_-':'.R:‘.".“.'-l!' ...... i e
w ‘:d O GAPlunits 100|102  ohmm 20 5 ppm 6l =@
g 3 Ea | TOTAL | FOCUSED | POTASSIUM |  THORIUM | &«
S ¥ 4® [0 caPluits 100/02 ohmm 2010 weignt% 2]0 ppm o] W
W T T T I O3 T T T 18] 0
gamma ray | il [
— “"ieta TR ]
F. not valid [ . | '
‘:g 1 I i IA 3 —re ¢ 4
} | 1| A S I S
1 A TR
'{\* Il 1S § G S
-"? | | | ?__ | ki | \)
% | AREERSEES
F il s | || | J
I ! |
350 { _|| | — i{ 350
S Il [ T T%
: \'&Ea l.! ’) [ [~ Spas }
% i ] Y
S ‘ I| - Faa .
{ | 3 HERE
g | ”ill I 'zz i| - :| q
} '[ | I f> ¥ i | (P
3 11 el L2
:’Ep i ; F ! [ = ‘E::’ fé
400 : LY e, | ' \? 400
e | Kl £ rl 12
‘S | | | |I ? -‘:\ I:
:§v| | | 4 | | é,v L_'I_:‘l': "S
C T ERRD
f | | | | II1 .|.' | _1_ ‘i“ ":’. I |
g TR | <
| Pl ! ||
| 1l ]
I [ | |
' ' i
|
:I

310



SITE 700

Summary log for Hole 700B (continued).
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Summary log for Hole 700B (continued).
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SITE 700 HOLE A CORE 1R CORED INTERVAL 3601.0-3601.1 mbsl; 0.0-0.1 mbsf
BIOSTRAT, ZONE/ u .
£ |FossiL cramactER | o | W Ele
HOEOREHE HE
E H -
g HEE L .§§ HE . Nimigd $iEls LITHOLOGIC DESCRIFTION
v |3 -4 B K
!2§§§E§ﬁ=§;§ éa;
Fle|Z|3|aea|a|& 8 3 Bk
ol ’ SURFACE GRAVEL
@
Sla Highly disturbed; very poor recovery. R Y of surf
> 2 a gravel.
2| |e[s|e
HEHNE
u 5| 2|=
o ol
(8]
3
&
<
SITE 700 HOLE A CORE 2R CORED INTERVAL 3601.1-3610.7 mbsl; 0.1-9.6 mbsf
BIOSTRAT, ZONE/ = 3
L |rossiL cHaracTER | , | w § -
S elelel Talo E HL
@< ] GRAPHIC a
§ ; g % H 'EE > é R LITHOLOGY | o g @ LITHOLOGIC DESCRIPTION
HHHEEHEHHE FIHE
o‘-u-&iﬁuii%#ﬂ Ellé
u of ] ains o 1Ol ¥ yyyppy DIATOM OOZE, with SURFACE GRAVEL
w
o E 3 o Highly disturbed; very poor recovery. Recovery consists of diatom
g @ < 2 ooze, mixed with surlace gravel.
ale|le
o £l R
E E E g SMEAR SLIDE SUMMARY (%).
of .
= © 1,10
SRR
= COMPOSITION:
Quartz 3
Feldspar 2
Clay 10
Diatoms 80
Radialarians 2
Sllicoflagellates 3

00L H.LIS
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SITE 700 HOLE 8 CORE 1w CORED INTERVAL 3601.0-3617.9 mbsi;: 0.0-16.9 mbsf
BIOSTRAT, ZONE/ 2
= | rossiL chamacter | o | 8 E @
HOBOREE £ g2
X luls - GRAPHIC ale
g H § % -§§ g g g| o | cimeetosr ; E 2 LITHOLOGIC DESCRIPTION
) 3 212 = = =
HHHE HHHHE 35|8
- 3 R cla|Z|S|8 x a|w|e
2l.18 4~ ] 8 * | MUDDY DIATOM OOZE and PEBBLES
cl13|< iccl 1 [~ lol |=
> Ela|lE Highly
4 m o™
g S z £ 5 Major lithology: Muddy diatom ooze, olive (5Y 5/4). Some pebbies,
o |- Ay possibly |ce-rafted dropstones(?).
wli 2l=|2
- 3 a 5 a
s EIZ|E SMEAR SLIDE SUMMARY (%):
a L (.; @
o o 1,4
c c
COMPOSITION:
Quartz 5
Feldspar 2
Clay 30
Diatoms 58
Radiolarians 3
Silicoflagellates 2
SITE 700 HOLE B CORE 2R CORED INTERVAL 3617.9-3627 .4 mbsl; 16.9-26.4 mbsf
BIOSTRAT, ZONE/ .
= | FossiL chanacren | , | 8 gle
HOBOREHE HE
= = w 218
g E 8 % - 'Eg E . il K 1. LITHOLOGIC DESCRIPTION
NEHE R T EIHEE R HEN
HEHHHEHHE M
= lel= =232 ZF|¥ ] 1812
Fle|Z|Z|afEe|=|a|5|B] ¥ CARE R
@ 1 ~ DIATOM QOZE
3|83
N clge Highly disturbed.
g E 7 E Major lithology: Diatom ooze, olive (5Y 5/3).
z 37|
Lt = g o SMEAR SLIDE SUMMARY (%)
ANRGEE
3 - 1,15
= & _?' ]
o| 3| o COMPOSITION:
z| |2
€] Quartz/feldspar 4
Clay 40
Accessory minerals 3
Diatoms 50
Sponge spicules 1
Silicoflagellates 1
Pellets 1

700B-1W_ cC

5
10
15
20
25—
30—
35:;, b=
s R o
45— -
50— -
55— -
60— ,
855 -
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SITE 700 HOLE B CORE 3R CORED INTERVAL 3627.4-3636.9 mbsl; 26.4-35.9 mbsf

BIOSTRAT. IONE/ -
= | FossiL cHaRacTER @ £la '
S al= 8|z 2 S
w |E] S 2 » -
g E H ;‘-: L .g g g |, i lf;':::‘;:, ; E 3 LITHOLOGIC DESCRIPTION l
HHEHE: HEHHE HiaE 8
= o ] - o = a
Flejd|3|ape|d|E| 5] & HE
- ;-_-l-_-‘“-i- Ol-- * ' micriTic NANNOFOSSIL 00ZE .
ol |e b
=| |2 s gt Slightly disturbed, Section 1, 0-6 cm. H
|15 o 0.5 B
I E tlf 1 I A 4 Major litholegy: Micritic nannofossil ooze, white (5Y 81) to very pale £
2 J o1 it brown (10YR 713).
@ -
o~ o o - e
= |= h L 5z B e S e I Mottiing (bloturbation?) throughout the care. Zoophycos, Section 1,
e 3 . H=]| gs em. i
w o B
= 5 _ Minor lithologies: -
g o o T N | a. Nannofossii mud, light yellowish brown (10YR &/4), and gravel !
(C tion in Secti , 0-6 cm).
w 8 b. Clayey nannofossil coze and clayey mud, Section 1, 110-150 cm. =
=
52
MEEEEE SMEAR SLIDE SUMMARY (%): i
=1 =] = |
MENERE y -
a
o |1 COMPOSITION: ﬁ.
= |a
= |5 Quartz/feldspar 4 t
Clay 50 -
© Volcanic glass T -
3 Accessory minerals T e
~ Diatoms. 5 =
g R
g ~
2 =
rd =
£ L
: "
E =l
g o
2
= b
P
»
-

wEIRA RS

i
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SITE 700 HOLE B CORE 4R CORED INTERVAL 3636.9-3646.4 mbsl; 35.9-45.4 mbsf
BIOSTRAT, ZONE/ " .
C |rossiL cuaracTER | | w g "
ABEOREHE HE
g HEE :._"g g 5 e |23 g LITHOLOGIC DESCRIPTION
= L] o z|=
THHHH HEHEE i
S HEHHEHEEEE HEE
= 0=
] —I—_I_—l—j ‘ MICRITIC NANNOFOSSIL OOZE
= T = Major litholegy: Micritic nannofossil ooze, white (10YR B/3) to very pale
= 05 - _l_-"" #*|  brown (10YR 7/3). Progressive color variations appear down core.
~ M ]
2 R t Motiling due to bioturbation.
2 1o 1 alic -
+= = - MEAR SLI MMARY
- ] —|—_I_ i SMEAR SLIDE sU (%)
= 1,55
w s 2 o e e
E [+l Al e COMPOSITION:
o
o Lol s Calcite 70
w ik § § bt Nannofossils 30
w al5|E|s Pellets T
| Z|lm|o|o
o
a
=

Globigerinatheka index Zone UPPER MIDDLE EOCENE P12 - P13
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SITE 700 HOLE B CORE 5R CORED INTERVAL 3646.4-3655.9 mbsl; 45.4-54.9 mbsf
BIOSTRAT, ZONE/ R
§ FOSSIL CHARACTER 2 E E §
w |8 ; g -1 8 E =
8 [L[8|2 £ ! gl e |5 g ” LITHOLOGIC DESCRIPTION
EE IR T H M HEE!
Ylz|z|2|E8ls|elBlE| 8 3
2 |= L EI A A A =lala
FlE|Z|d|afEe|E|E(B|8]| % E(B|3
Of T, | nannoFossiL cHaLk
- -1 L
.r_’ : fy 3 i s Major lithology: Mannofossil chalk, very pnle bnnwn NOYR 7/3, 8/3) and
o » 051 L4 1 pinkish white (7.5YR 8/2);
|2 o 1 bt L ® Nannofossil ooze appears in softer intervals.
* y B
o E 2 | o Ll e Mottling due to minor to moderate bioturbation.
— ] F I —
e - e Minor lithology: dules, due to downhol tion,
s S ey and zeolitic clay, pala » olive (5Y 6/3), conlalnlng manganese
Wi . I g appear at ion 2, 51 and
E g b I 86 cm.
o - - '} ._I_ L -
8 1
"‘" ; WS | | SMEAR SLIDE SUMMARY (%):
= &£ |? et 1,12 1,72 4,70
w =Y ~ ] M D D
z e 2 i COMPOSITION:
822‘::: 2 ql‘ll" Quartz/feldspar ™ — -
ol|El|e|s|s =ty Clay - 2 2
wiof e e| s L L Calcite 65 - =
w|El—|5| 8|8 1 = Accessory minerals 1 — T
_I m|lm m wn ' i L
al2lz ~ 41 1 Foraminiters 10 - 1
a = o L T fossil 20 98 a7
S|l g 3 A=t Pellets (burrows?) 5 — -
g 2 i 1 1
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SITE 700 HOLE B CORE 9R CORED INTERVAL 3684 .4-3693.9 mbsl; 83.4-92.9 mbsf
BIOSTRAT, ZONES g
'?: !Lull. CHARACTER § % g §
g3 £ ] i g awme | 5|8
- o
g E E S g 3 H g E s umhoLosr | g g 2 LITHOLOGIC DESCRIPTION
L3 S & - = - 35
HHHHE: HHHEE g8
FlR|z|2|ape| 2| & g L ] H g @
"E_. s NANNOFOSSIL CHALK
- i i
= ] — ‘ Major lithology: Nannofossil chalk, white (5Y 8/1) or absolute white (no
;-:: R e [ hue on color chart).
T3 *
L I e Minor lithology: Mn nodules, basalt, Section 1, 0-10 cm,
e 101+ L
'} L i
? L L SMEAR SLIDE SUMMARY (%):
- s =———+|
— — 1,70 2,70
o g N - D
_ ,',’: = - = Lt 1 COMPOSITION:
] o M
c . Clay 2 1
S G4 2 i % | Accessory minerals  Tr T
v ‘ Foraminifers T =
= a P o rareoren Nannofossils 98 29
- o 5 Lt 1
s - 3
€ s v
- M
a PRSI
1 A
] o ]
g 2 i 1 - e |
g s < - P i
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olels clsls Ll
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J|Yl® ololol [T F: sy
(=] ﬁ - - E s |
elofeg - |
: o : L 1 L
m s = i 5 i 1
w 3 M \
! 1 i 1
a &l | =
& g - i 1 1 !
pe 1 P —r—
= x - e |
o ; = 1 . P
w M
= M |
(=1 el ]
= T A |
R o 1 L e |
E 2 L 5 N 1
5 b ST =
1 L 1
e i . 1 1
bl 1 voio
1
b 4 T
= - N . 1 . 1
IRE 8 S
- C 1 L 1

00L 9LIS



(443

SITE 700 HOLE B CORE 10R CORED INTERVAL 3693.9-3703.4 mbsl; 92.9-102.4 mbsf
BIOSTRAT, FOKE/ .
'g‘ FoSSIL CHARACTER | , | & g
2| =
§ E ; g ] & g GRAPHIC E §
g |s g H g 55 g E " uvocoor (g (2| LITHOLOGIC DESCRIPTION
i 3 » - -4 -
gagé';E?(ﬂ”ng 3|8
SHHEEH S HEEEES HELH
[ m—r—— ? NANNOFOSSIL CHALK
’n". D.ﬁ—-llllll‘ g Drilling y frag
- 9 1 B S ermrwoeras A “ Major lithology: Mannofossil chalk, white (no hue on color chart).
a
it 1.0 . 1 . N . L - L Bioturbation: Zoophycos, Planoiites, and Chondrites in Section 1,
: 1 - L - 1 ‘: J_‘ 73-79cm,
w o 9 et 9 1 Minor lithologies:
= - T T LT a. Disp d g 1, 0-22 cm.
g J—_— L b. Manganese traces, Section 2, 106-112 cm.
l-l.l 0 ] 1 I} L '} J_
z w - i L 1
] @ 2 ] ||
837::: o 2 It
wlale| 222 | «.'.'.'.l’
MEREEERE Sl g
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3703.4-3712.9 mbsl; 102.4-111.9 mbsf
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SITE 700 HOLE B CORE 13R CORED INTERVAL 3722.4-3731.9 mbsl; 121.4-130.9 mbsf
BIOSTRAT. ZONE/ . '
§ FOSSIL CHARACTER Pk S @
5 g :.: % § % H GRAPHIC Z g
8|t HEHAEE % £ ummoioer | |2 |« LITHOLOGIC DESCRIPTION
AHHEH EHREHE HE
HHHE HHEHHE 34
SHEH B H NHHEEHE HEHE
foee o —-10 NANNOFOSSIL CHALK
= R GrasrE—. Drilling disturb Mod d in Section 2, 0-35 cm and
b 0.5 sl 110-115 em, and Section 3, 35-80 and 95-140 cm.
cf ) I oreceresar Malor lithology: Nannofossil chalk, white (ne hue on color chart).
' ' '}
3 5 TR % Moderate to strong bloturbation in intervals with clay-rich layer at the
o — A 2,15-17 cm. S ive Zoophycos b , Section 3
= a 1 54-66 cm, and Section 5, 50-55 cm. Strong Planolites bioturbation,
= go ET IS T o Section 4, 20-31 cm, and Section 5, 30-45 cm.
a - s 1 TSI iul Minor lithology: Clay-rich layer, Section 2, 15-17 cm.
U L5 T T
=] é 2 P SMEAR SLIDE SUMMARY (%):
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SITE 700 HOLE B CORE 19R CORED INTERVAL 3779.4-3788.9 mbsl; 178.4-187.9 mbsf
- :Iﬂﬂ;‘l’lﬂ\ IWT" e -
g IL CHARACTER = g g E
E ; 5 a g E GRAPHIC H E
g L8|z g 'E! E § 2| o | uiwecosy ; Zla LITHOLOGIC DESCRIPTION
) 3l =3 =
HHHHE HAHEE EIME
SHHHHHHHEHEE £|&|2
"..'a.n-a'. o GRAVEL
Pieces of gravel; downhole contamination.
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g § g § 3 .Eg % g = e, ; § % LITHOLOGIC DESCRIPTION
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:E -k - 1 : M Major lithology: Micritic nannofossil chalk, white (10YR 8/2) to pale
& R o o’ yellow (2.5Y 7/4), Section 2, 60-100 cm.
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SITE 700 HOLE B CORE 22R CORED INTERVAL 3801.0-3810.5 mbsl; 200.0-209.5 mbsf
& BIOSTRAT, ZONE/ ™ =
FOSSIL CHARACTER w
A = H E
HAHOREHE 2
] F ] SRAPHIC alg LITHOLOGIC DESCRIPTION
§'§§' ‘:gEE o | vmecosy | ol E e
gg;g.%Eﬁg.;gEs HHE
= o= ol = =
HHHEHBHHBHEE HEIE
%-ﬂ 1 :::::;:;:.:i GRAVEL and PIECES OF MICRITIC NANNOFOSSIL CHALK
~ -1 A A A
o J aaaasalX Drilling Mixture of gravel and pleces of micritic
w |2 nannofossil chalk, very pale brown (10YR 8/3).
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SITE 700 HOLE B CORE 24R CORED INTERVAL 3820.0-3829.5 mbsl; 219.0-228.5 mbsf

BIDBTRAT., ZONE/ .
= | rFossiL character |, | 8 !s' @
. HEE & HH GRAPHIC K
Slulz|= -4 M b alw
g|t|8|z ‘:g g & uimowoer |g|E [ a LITHOLOGIC DESCRIPTION
NEHEEH T HMRBEEE: HHE
A HE B EEHHE R A
= = =
Flelz|2|afee|a|E|5|8| & a3
LR TN
1 :D‘L‘A‘l‘l‘l § GRAVEL and PIECES OF MICRITIC NANNOFOSSIL CHALK
w
L o Drilling disturbance: Mixture of gravel and pieces of micritic
= nannofossil chalk, white {2.5Y 8/2).
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SITE 700 HOLE B CORE 25R CORED INTERVAL 3829.5-3839.0 mbsl; 228.5-238.0 mbsf
-4 BIDSTRAT. ZONE/ - .
w o
g FOSSIL CHARACTER a2 - g
21512 al =& w2
g lelals HHEIE o 819 I THOLOGIC IPTION
HEEHE EEIR NS vmocoor | g | E | w LITHOLOGIC DESCRIPTI
AHEIEEH S HEEAEE: HEE!
A HHE RS EIH R 2lal5
SN HEAHBEER R &S
X A & AN
1 ALAAAIX] | | NANNOFOSSIL CHALK (INDURATED)
L u:'— Drilling disturbance: D tion, Section 1, 0-23 cm.
< < Major lithology: Indurated nannofossil chalk, white (2.5Y 8/2).
) o
c c Moderate bioturbation: Planolites, Chondrites, and Zoophycos.
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SITE 700 HOLE B CORE 26R CORED INTERVAL 3839.0-3848.5 mbsl: 238.0-247.5 mbsf

BIOSTRAT. ZONE/ “ .
= | FOSSIL CHARACTER | , | W g o
] elale e HE i
HHEE g g £ capnic | 5|5
g ; @ E ol 228 E n LITHOLOGY e 2 - LITHOLOGIC DESCRIPTION
M 22zl 2] .|2|8| & HE
H:ia%;ﬁﬂsasr 2|8 I I
: o - - - =] = x x ™ w ® H -
[ z = [=] w| e o - “w k] =] L
B o k‘;‘#‘g‘n‘aS MICRITIC NANNOFOSSIL CHALK (INDURATED)and MICRITIC . I
2 _T ] o — |l | NANNOFoSSIL CHALK
=T L) g e BT
E|l ;E L SIS Drilling disturb d i 1, 0-22 cm. I !
%3 | I@mEr Locally fractured in Section 2, 30-110 cm, and Section 3, 0-95 cm.
= o b I R AT
s 'é : 1.0 TR ' * Mnior lithology: 1 d micritic fossil chalk, white (5Y 8/1), I I
c|§ x| |3 TRy into il chalk, light gray (25YR 772}, in
S| SN o Section 1, 62-80 and 100-130 ¢ ' I
u b uisl s | Minor to strong bioturbation H‘lrmrghoul the core, Planalites,
w (= 5 ::n o s and Zi 1, 61-68 cm; Chendrites and ‘ E
Ole“lel=]lS i!' 1L Tha!nssimldvs. Section 1, 80-123 cm, Section 2, 0-62 cm, and i
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SITE 700 HOLE B CORE 27R CORED INTERVAL 3848.5-3858.0 mbsl; 247.5-257.0 mbsf

BIDSTRAT. ZONE, .
r- | FossiL cranaerea o 8 H
£ I Elw

glalg| |salgls &2
g g g z,.|5 § g £, . e ; § . LITHOLOGIC DESCRIPTION
0 5 2lZIgals]| |22 Sle
g (3[2]2 -Es AHEHE: 35|
S HHEE = HEHEE HEE

] T § NANNOFOSSIL CHALK (INDURATED)
w - 1 1 1

5 P e T Drilling disturb Slightly 1 d, S 1, 0-25 and
wirgl gls a1 142-150 cm, and Section 2.
] £ § 2 L e iz Major lithology: i fossil chalk, white (na hue on
a g E 3 s 8 10— 4 - 1 - 1 the color chart); light gray (2.5R 7/2), In Section 1.

= = - -

:"5"539'; ¢ ErearrmE Minor to moderate bioturbati ghout the core.
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SITE 700 HOLE B CORE 28R CORED INTERVAL 3858.0-3867.5 mbsl; 257.0-266.5 mbst
BIOSTAAT. ZONE/ & &
t |FossiL chamacTeR | | w g @
. E ; g Eg 3 GRAPHIC : '§'
g i & H .3§ % E Y ; § % LITHOLOGIC DESCRIPTION
eI R EI MR HE
§ 2 Slep8|E|wla]|rF L 31 s ;
S HHHE A HHEEE HEIE
T NANNOFOSSIL CHALK (INDURATED)
o L i i
= i Drilling disturbance: y frag 3, 1o highly
:é 05— fragmented, Section 4,
. *
2 Ll S re=rmermer Malor lithology: Indurated micritic fossil chalk, white (2.5Y 8/).
F 'S Il 1
5 1 T Mo to strong bation throug the cora. Planolites,
b - 'j f - N - 7 and Ci in 1 and 2. Halo around Zoophycos
e e in Section 1, 91-83 ¢m, Ch d by in
111 Section 1. Composite traces of Planolites with Chondrites (or
G insarnesrizsn F psis?). Prominent Zoophycos in Section 4, 4-83 cm,
<+ o . JT_l = - . - Pianalites, Chondrites, and rare Zoophycos In Section 3, 93-150 cm.
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& o v Minor lithology: Siliceo ystone (dissolution harizon?) in
q!: 2 P Section 3, 16-39 cm.
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SITE 700 HOLE B CORE 33R CORED INTERVAL 3905.5-3915.0 mbsl; 304.5-314.0 mbsf
BIOSTRAT, ZONE/ *
= | FossiL cuamacter | | B g @
M ey e 8| 2| E
= |85|z13% E i; & GRAPHIC E o
AEEE ; 3|3 g £ g| o | cmocoer |g H LITHOLOGIC DESCRIPTION
| 2§ 5 5 H
HHHBHEHEHHE M
S HEHHEH S HEEEE HHE
== NANNOFOSSIL CHALK (INDURATED)
-1  ervamrmworm N Drilling disturb Jithic frag in Section 1, 0-40 cm.
o 1 0T 1 *
‘-'.E e Major lithalogy: Micritic nannofossil chalk, white (SY 8/1).
o g 1 0 f > f ! f M b 1
W E & M |
=z o o e Minar lithology: Chert fragments, Section 1, 76-78 cm
5 W S| [6¢ 4 1L (contamination?),
z w
IR ale
31814 8|Y) 8 SMEAR SLIDE SUMMARY (%):
-4 — o e
o 3 a % w H 1, 60
ol 2|2 2| e o
| = COMPOSITION:
Tl
o|w Quartzifeldspar 1
= Volcanic glass 1
g Calciteldolomite 2
Accessory minerals:
Micrite 45
Foraminifers 5
Nannofossils 45
Radiolarians 1
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SITE 700 HOLE

B

CORE

35R CORED INTERVAL

3920.0-3927.0 mbsl; 319.0-326.0 mbsf

BIOSTRAT, ZONE!

% FOSSIL CHARACTER | . g g °
21 H alc|E HH
- i = - - 4
AR :3! ; § [ramme: ; HR LITHOLOGIC DESCRIPTION
MHEEIH S HAEHEE HEE
AR A EE I E: e
FlE|z|a|alad|a|E|5|%] ¥ g|¥)|a
= S—
@ e NANNOFOSSIL-BEARING LIMESTONE
o n I T
s oo ——— e " "
a E B o5 ======m Drilling disturbance: Lithic in 1,0-12em.
ol |1 === || #|, | Maiorlithology: Nannofossil-bearing light gray (5Y 7/1).
Wlw § 7 v o EeEeeeeetL
g2 HE EEaRE=EE SMEAR SLIDE SUMMARY (%}:
oo — & — -
Glo|Ylslsls[=® P 1,73
HENERAE ==
;;&mmm B et COMPOSITION:
W = gl ====——=11i Clay 5
3| slg ====—c-N Calcite 2
S|y 2ldl |2| TE====(1|}| | Accesson
el 4 S|, === Zeolites T
S £l —————— Micrite 82
o o T T T T J_ .’ 1
oy = L 10
- N
L
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SITE 700 HOLE B CORE 37R CORED INTERVAL 3931.7-3936.5 mbsl; 330.7-335.5 mbsf
BIOSTRAT . ZONE/ i "
'?" FOSSIL CHARACTER | .. | w E o
w| ™ s = -
w |52 2 H R olE
8 |£(8|F]. g g % z errir I B £ B LITHOLOGIC DESCRIPTION
o = Y A z 2|5 = AR K
o |Iglz|efegE|a|z(E] & ilsle
Zlz|zlo|lsGs|a|=|u]le| & 2lals
Flel|Z|E|afa|2|E(E|8| ¥ HEAE]
& : § MICRITIC LIMESTONE
@ I
@ £ o s - \ Drilling b D ination in S 1,0-33cm.
™~ o e Fa
S c&' 1 T t Major lithology: Micritic Ilmestone, whna (5Y 81) in Secllnn 1, to light
= “ = : # | gray (10YR 7/2) in 2. Frag 3
Slel | (8] [R]8] | |oE 72om.
= |t Ole -
T|g g 2 T X Minor to bioturbation, Section 1, 33-150 cm, with Chondrites
= & ole T and Zoophycos; moderate to stmnp bloturbalion in Sechun:i with
x| =17 el 5 T more : Planolites, C and
b= f V= | BN - {He!’m.‘n:hm.‘s associatsd with Planolites and 'ﬂ'iai’assl’no.ides: Soma
t‘ﬂ E = = 2 I burrows show due to Bi
< a8’ appears also In the CC: Zoophycos and Chondrites.
=2 wl | Elw X
=2 = ol 2
b P £ <z = SMEAR SLIDE SUMMARY (%):
=% o *
&€ % S 1,81 2,80
2|8 g 3 - 0
< = 5y T COMPOSITION:
o = - s
< . T ‘t Volcanic glass 1 3
h | cC % Accessory minerals:
& Zeolites 5 2
Micrite 86 a9
Foraminifers 2 A
Nannofossils 2 5
Radiolarians T —
Calcispheres — 1

00L 4LIS



Sve

SITE 700 HOLE B CORE 38R CORED INTERVAL 3936.5-3946.0 mbsl; 335.5-345.0 mbsf
BIOSTRAT, ZONE/ a!
= |rossiL cwanacren | o | 8 S| w
£ o= 2 &
= E ; % ﬁi § GRAPHIC 212
- =]
§ ; g % g S E g| o | vecoer g § 8 LITHOLOGIC DESCRIPTION
HEHE SRR ) B
AHHEHB = EHEIRE ilg|2
] " ; 3 -] | G a o @ E z H ©
T =N t CLAY-BEARING MICRITIC LIMESTONE
b = L Drilling disturb Mod in 1-3, partly In Sections 4
5 L == A and 5.
" T J—
o ! = 1 Major lithology: Clay ing micritic limast h by
° | o B 'L 1] - gradational color changes: Section 1, light brownish gray (2.5 Y 6/2) to
o~ 3 - light gray (Y 7/1), with light olive gray (5Y 6/2) intercalations in
3 T L Section 1, 56-80 cm. Pale green (5G ?J‘2} coloring along cracks and in
& T L] hout the core. Section 2, gray (5Y &/1) to light gray (5Y
L 711), grading into light greenish gray (5GY 7/1), Section 3, light greenish
- - t gray (5 GY 7/1) to light gray (5Y 7/1). Sections 4 and 5, white to light
© - greanish gray {5GY 7/1).
] T T
b - Minor to moderate blolurhalfon with Planam'es Section 2, 110-140 cm;
& 2 - and P lites and Zoophy 145cm, and Section 4,
= = 92-150 cm.
@ als
o|S Ol o T% Minor lithology: Chert in Section 2, 100-104 cm.
Elr < =
=] =S k-3 ==X
Z|™w s =t SMEAR SLIDE SUMMARY (%):
= c N T
=23 ef. = : 1,98 571
Ii2le o= i — : D D
Cls s Ll = COMPOSITION:
x| 2% c| | c|lo|F 3 o
bt B P e B == Clay 20 5
MG R 2 = Volcanic glass T —_
<|E| mlmla |~ Lo Calcite 5
= % aQ = Accessory minerals:
x| = = == Zeolites T —_
w|s|E L i Micrite 0 92
alEls or Nannolossils 5 3
Sle|s - =
= s g 3 Y
™ T
B T T
HEB & |4 E :
| - = T -
= @ T T
o : -
Ll T
L
= : : “
B : *
CC : :

700B-38R
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SITE 700 HOLE B CORE 39R CORED INTERVAL 3946.0-3955.5 mbsl; 345.0-354.5 mbsf

BIOSTRAT. ZONE/ @ .
E FOSSIL CHARACTER |, [ W g g
a| %] sl 2
§ ] é = & § g GRAPHIC a 3 LITHOLOGIC DESCRIPTION
F|8|%|w| 3= E E utkoLosy | g | & | w
MEHEEH S HEEEE: e
w3 s|2(2k8 24 HEE: 39 E
Z 8|31 |ZR3|=|E|2|8| = z 8=
[ = = = | oo o o @ a w w
- ey ji MICRITIC LIMESTONE
o - L=
< : A = 1| l Drilling dist ce: M in 1, more local in Sections 2
2 :& 5 ==n and 3, brecciated sediment and pebbles (diorite, mud ) Section 1,
1 = | 0-14 cm.
] —
= ?! 1.0 = L Major lithology: Micritic limestone with slight alternating gradational
2 = = M changes of color: Section 1, white (2.5Y &/1) alternates with light gray
8- ] — | | {2.5Y 7/2). Section 2, light gray (10YR 7/1) alternates with white (10YR
2. “ e — 8/1). Saction 3, white (10YR 81 aor 5Y 8/1) alternates with light gray
=1 L == (10YR 7/2). Section 4, light gray (10YR 7/1) alternates with a slightly
~N = — darker hue of light gray (10YR 7/2).
- o o
E 2 [l o T L Bioturbation: Section 1, minor to moderate, Planolites, Chondrites,
- o = Thalassinoides, and Zoophy Secti d to strong, same
*:Elb b iy 2 — ichnofacies as in Section 1 but less Chond, 8
bl 1 E o - phy ghout the L T idh with
=3 & ale =T Planolites at 43-63 and 101-150 cm, and with Planolites and
'ﬂ_'- ™ slelelolg = Chondrites at 63-101 cm. 4, minor to moderate, mostly
o |E al 2| & old — Zoophycos and Chondrites.
W g Els| 5l c =
22 o|lolo| g =
= k- Sl =y
i 5| €l= Ele =
al§ E =|° =
als o 3 =
S8 < =
o @ =
=|o a =T
c g -
e ' i
c © : -
@ R L
[ ~ T
= . 4 ey
m T
o o :
r~ s
= ~ Ty
r~ —
o 2 L
c £=3
=]
r
s
>
3
3
'
w
2
o
o
2
.
S
|
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3955.5-3965.0 mbsl; 354.5-364.0 mbsf

CORED INTERVAL

CORE 40R
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SITE 700 HOLE B CORE 41R CORED INTERVAL 3965.0-3974.5 mbsl; 364.0-373.5 mbsf
BIOSTRAT . ZONE/ - .
s FOSSIL CHARACTER w | W g o
3 @l %o H E 2 §
% |85 % gl g L GRAPHIC 3|5
§ ; glz|.l= § E z S g - LITHOLOGIC DESCRIPTION
s l1zl18l2|3ea| 3|2 5| 2 slelad
S |z|Ela|zBe|uje|d|s) 8 2lalz
= k-3 = w
El2|z|E|aEe|a|E|S|%| 2 AR
T X CLAY-BEARING MICRITIC LIMESTONE, alternating with CLAYEY
< T 1 MICRITIC LIMESTONE and MICRITIC LIMESTONE
@ ===————N .
o L = e = Maijor lithology: Clay-bearing micriti with
cfe 1 —— clayey micr{lic Iimestnr:e and micritic lirneslune Allemallon is clearly
s visible by g of color th hout the core, Clay-
- = bearing micritic limestone oceurs in Section 1, white (no hue on color
o ; T chart), to light greenish gray (5Y 7/1); and in Section 2, Ilght gray (8Y
L] = 711 to light greenish gray (5G 7/2), i finely | Clayey
E-3 — micritic limestone occurs in Section 2, light greenish gray (5G 7/1), in
= Ly Section 3, greenish gray (5GY 6/1), and in Section 5, light greenish gray
a X (5GY 7/1). Alternation to micritic limestone occurs in Section 3, white
= i P (no hue on color chart), and in Sections 4 and 5, light gray (5Y 711).
« © w—
- ;_I, g o~ — Minor to moderate bioturbation, mainly Zoophycos in Section 3, with
=] b= [ = u":' 2 Ty Planolites in Section 4.
= - o
T :.; » 8 2 = Minor lithology: Chert nodules in Section 2, 120-123 cm.
O|w|= : -
- = o
|28 c|elclel?
= ol o 0| 5le
w NESEY RS
wlWloe| sl = o™
HENEEEE
= g ! ole
&l & sl=
=2 ol
=3 £ (3
ol & 5
“l8]% :
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S S
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E 4
o)
a
Q
<o
«
L}
-

700B-41R

S
10
15

20
2
30
35
40
45
50
55
60
65
70
75

g0
85
90
9

-

il
2

00L 91IS



SITE 700

l, - Jnﬂn._djﬁ.jij ﬂ.._-.l.fsﬁ_#_t__.,._.. |-

Z ,.Il.. - sin

iﬂm!,ﬂﬁm ﬁ wmﬁnﬂ_ '

E.Q mﬁ O TR

o mn o
Mmoo <
® £
o ey
E mlﬂ
o £ =
& £ 22
© o 2z
? = =9
i F S
[+ = »
s}
ﬂ Z ME WW 2
i = == o5 2
gl & |3k Esf s
£s
€ 8 £2  Sod
o = = “ﬁm
= s [=14] LS5 =
b g 3% . 238
I §2 5 ;5% 5
& 3 a- @ ER
H ui g 22 M
< Nw e Mmm
5 Bo 8 s5o
o uo 3 g3%
= i SEE
Jw 5 £&3
z2 o =2 -
£B £ 532 2
g 6% & 355 £
x =3
ul
2 5371anvs [g]
M S3UNLINGLS * 035 R e e e
W -eunisio omimibe — p
o
's) HHHHHHHHHHHHHHHHHHHHHHHE HHHHHHHHHHHHHHHHEH
mw HHHEHHHHEHTHHLT AR [ HHRRRHHH
=2 LU A AR AR R AR
m 8t HUUHHHHHHHHHEHHHHEHEUUEET  THHE U
% BHILIN Oa m
W NO1L235 - o~ « < Uu
AHLBINIHD
o | 52134084 “sang eLz-By 18 io=9 cLzeby L@ ieed 89 2=8f 18 1g=¢
SI1LINDYNOI VL NLED Bu0ZouoJyd _ HLED auozouoiy)
w o m au-j..n«...__.“n ualieg
g 2 m smoLvia ualleg
o w & | sNviEYIIovE uaJieg
_mw mm 811880 JONNYH SAUDZ S'A8) 'Y - snjeuotrioy
@ & | suasinimveod NVILHDIHLS3VYW 3T1A0IN - HIMDT
w
| 1iNn woou -3miL NYILHDIHLS3IVYN H3Im0T
»

349



SITE 700

s v'I- »

0 ..* L | RN

Y
@!ﬁ.-w_

n o 0w o o o
AT NN -

»
-3
o -
€ ~£ Z ;2
0 w.w.mm £52
o bggr £8¢
9t i
] ezEg -8c
< £358 Suwa
F0¥s 2
o -9 - 5 ¢
= Yo>E =0
© ~Bin 0 =
P -t mw
Ly z S8z
= 2 3588 88sg
w [ H_- .
o & w5E~ ZEFT
E @ ELE £,,2%8
o o 258 mm 55
o & Bz S
g oL o
4 & EzZ s¥d 3
% : s5e§ 523F I s "
o % $835 m.w.v. & <o & FEOgT
. w Exo a <
- zZ Z3E-, PE m., =
@ B =238 g =% =
] BGEEE= £8w 2 =
© W gzs9a SE o s B
= cgs3E 22 o 5 8
d £¢ m =11 5 E B2 _ g=2
o 23§ £5 ] % SoC.288
E 35-8% 8588 & § 28f2c
= © m2hojg m &g ] NM- SE
= Q =sdss Zdaw ¥ 5 s88sgcq
= = @ 8 54 £z4
w
-m S37dNVS *
ol ssunionuis -a3s —
_n_n._ ‘@UNLSI0 DNITTIEG ==
o
2 I P
mw ..... xul_._..._.r..v_...Tu_.._.|_.._...v.._.v_.u_.._7._....._.._...._
m 3 xuu...vvu.._. ..u..uu.u._.v_..u.r ....uv._.uv.. rlu.... HH ..rrx.. HHARA
& s DHHHHHHHHHE HUHHUHHHUEHEH g
o 8 i i I iy
2 i 1 1 ! 1
T T r T T T L] T T T T Ll L} L T
m SHILIN o_.n Al
2 NOILD3S - o~ =) < " © ~ “
AMLE INIHD
& S311¥TdOHd " SAHd e z=bf ce gzep v zeby 8075z o z=by g ce-0 o zbf 1voced a».«,oo.. 86 Lz 65 z=8f 90°0g=¢ LU zebyzi sz=9
sy IMIVNOTIYY H [ €0 BUDZOUOIYD | NZE2 auozouoiyd
| Y B Ll
I M m sMoivia ualieg
o| = & | smreroiovy NYINYdWYI-NVYILHDIHLIS3IVIN
m mm STISE0JONNYN S9UDZ SIAS 'Y - SNjeuoiog
o & 2 | suaaimimvaos NYILHDIHLS3YW 370dIW - H3IM01
=1 1m0 208 -3m1L NVILHDIHL1S3YW d3moT
]

350



SITE 700 HOLE B CORE 44R

CORED INTERVAL 3993.5-3998.0 mbsl; 392.5-397.0 mbsf

% BIOSTRAT. ZONE/ » a
= | FossiL character | o, | 8 Bla
w|E S|E
E gl3|¢g ol E|E |2
= w GRAPHIC a
- g 8 ;*' L :g % E|. oot | @l w LITHOLOGIC DESCRIPTION
L lz|s(3|2e23].2(8] 8 Bk
;Eis?.Ezzzazg 3|z8
e8| E|d|lafme|2|E|E|8]| 5 HELE]
= = MICRITIC LIMESTONE
<l,|z 2 =1 _
o= i = | Drilling disturbance: Moderate to high.
Zlx|c = . 0.5 T
lo|2]= 2| 1 = | Major lithology: Micritic limestane, brown (10YR 5/3).
-l o =~ N T
Il w2 ol , =
2lalzls Oa # =N SMEAR SLIDE SUMMARY (%):
[+ ] Y
e 2| 22| §| §|z|e : > &6
@|Z| -lg| = t|s =i
w ®l=
N E al|ale s z |« | comPosITION:
=
o 2 @ 2 o Quartz/feldspar L
w|s 2 E '8 Volcanic glass(7) T
= Bl Accessory minerals:
o1 §|w Micrite 54
ol P Foraminifers 1
ol s|= Nannafossils 43
e Radiolarians(?) 2
o
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SITE 700 HOLE B CORE 45R CORED INTERVAL 3998.0-4004.5 mbsl; 397.0-403.5 mbsf
BIOSTRAT. ZONE/ - ,
£ | FossiL cuaRscTER |, | w 2l
5 8|2 HE
x| 8 2|t ale g GRAPHIC : E
W o -
E ; § i E ',fg g E’ il CITHOLABT ; 2. LITHOLOGIC DESCRIPTION
= ] nlw
AHHEHH - HRHHE: A E
X || ZT|a|lalot|2|x|la]| & zle|2
FlE2|Z|2|afRe|2|E|S|B] 2 |83
= el | MICRITIC LIMESTONE
pd 7 o ] |
S E =3 o — e e Drilling disturbance: Slight.
- = o o gyt
z2|o als d'f 1 Tt | | * Major lithology: Micritic limestone, white (7.5Y 8/ ) to pale brown (10YR
dx E = T e 1 6/3) in Sections 1 and 2, to light gray (10¥YR 7/2) in the CC.
=l=l9la o~ 3 oy
I|wlZl= ol ! ——— N Minor bioturbation.
= Et-' ol = ulg oo i
xl=s| .| 9 = oS e Minor lithologies:
L x| = @ c e —— 1 a. Lithic frag [+ ination), Section 1, 38-42 cm.
ﬁ ﬂ )| = o 2 = l_:_ 1| b. Thin chert layers and small clasts, Section 2, 51 cm.
HENEEEHE ===
2121318 | |g|s i
o ~ F .
w g E 6 Cig 2 1 SMEAR SLIDE SUMMARY (%):
g A '3 w 2 L 1,75
aINE g = COMPOSITION:
g vl = & —-L »
e =i Q P 1
ICC = | ic glass(?) T
= ¥ minerat T
Micrite 89
Nannofossils 10
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4004 .5-4014.0 mbsl; 403.5-413.0 mbsf
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422.5-432.0 mosf

4023.5-4033.0 mbsl;
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SITE 700 HOLE B CORE 49R CORED INTERVAL 4033.0-4042.5 mbsl: 432.0-441.5 mbsf
_ | erostaat. zones “ d
H ross:. CHARACTER 3 :.:; g E
5 § i 5 E gl = SRABMIC E ] LITHOLOGIC DESCRIPTION
El1z18|8|ul.S E E B £l & uthorosY o E | 4w
v z2leldl3 al.|l28l2)| = =lm
g:iazﬁgﬂzasg 3|5|3
FlE|E|Z|efEe|a|E|G|8] 2 £|8|3
= MICRITIC LIMESTONE
= ": & = ; Drilling disturbance: Moderate.
™ e I
= Q':: 1 = Major lithology: Micritic limestone, pale brown (10YR 6/3) in Section 1,
= - = to gray (10YR 6/1) in Sections 3 and 5, interbedded with horizons of
= © 1= limestone, light greenish gray (5GY 7H) in Section 2, 63 and 90-106 cm;
— Q — some with clay-rich layers, grayish brown (10YR 5/2), in Section 3,
o & - 57-58, 72-73, and 111-112 cm; or clay-bearing layers, g ish gray (5G
o = 811) or (5GY &/1), in Section 4.
w Ty
= = Minor lithology: Chert, light gray (10YR 7/2), Sectlon 5, 15-18, 32-35,
= - = 50-59, and 73-77 cm.
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SITE 700 HOLE B CORE 50R CORED INTERVAL 4042.5-4052 .0 mbsl; 441.5-451.0 mbsf
BIOSTRAT, ZONE/ W .
t | rossiL cuaracTER | o, | w 2o
3 S8 ZlE
AEHE 8|y E GRAPHIC HH
wlal= - = ale
IR E e uthoLeey | ol 2|« LITHOLOGIC DESCRIPTION
NEHEIFIH A HMEE R ey
wls|g)2|2 E‘S Glela|E| & 4] Fa
18|58 (=23(= 2246 & HIFES
™ x -3 o (el o a o ] 3 o o -
o X b MICRITIC LIMESTONE to CLAYEY MICRITIC LIMESTONE and CLAY-
@ X BEARING MICRITIC LIMESTONE
=4
g ™ Drilling disturb Slightly frag d in 2and 3.
HE
ﬁ E = Majorllmc!cgy Micritic limestone, light gray (10YR 7/2), to clayey
Zle|rl= light gray (10YR 6/2), and clay-bearing
= a o micritic limestone, 1Ighl brownish gray (2.5Y 6/2) in Section 3 and light
ML gray (2.5 7/2) in CC.
-2 Minor bioturbati
g L:‘: J nor bicturbation.
e P « -| Minor lithologies:
w ‘151§ "~ i a. Chert layers, Section 1, 88-82, 111-114, 119-125, and 136-140 cm.
= 5 o ot o b. Ash-bearing clayey limestone, with volcanic glass, pale green (5G
=} —|5ls I | 6/2) In Section 2, 101 cm. Green color might originate from ash
- Ol- oo o alteration.
o|T »
] clo - L *
= Elx 3 L
=1Z( %5 ° i1 SMEAR SLIDE SUMMARY (%):
Z -
o|z|.|d - L 2,91 2,101
~|<| o = -
clalg - i D
a|= % COMPOSITION:
w|a e
(3] ‘:S Feldspar L -
' ~ L Clay 30 a0
l-—1 o Volcanic glass T 10
= 9 L Calcite 3 9
< - | p ¥ mineral
g Micrite 67 49
= Foraminifers — 2
2
=
w1z
=
o
=
z
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w
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SITE 700 HOLE B CORE S51R CORED INTERVAL 4052.0-4061.5 mbsl; 451.0-460.5 mbsf 700B-51R__1 2 3 4 5 6

BIOSTRAT, ZONE/ . g
; rossiL chamacter | o | 8 g % qﬁ“
3 = = e "
¥ g 2 H E E ; > GRAPHIC = E i l . l
§ L1g1zl,|5l8 glE|. mkoLosy | g . LITHOLOGIC DESCRIPTION 7>
AHHEHH: HEHHE HUE .
2 | i alsas|l2|=zl2ls| 5 dlals
~|E|Z|2|afeE|E|E|5|8]| 2 E|l8|&
e MICRITIC LIMESTONE and CLAY-BEARING MICRITIC LIMESTONE TO l ' l . I I
& == CLAYEY MICRITIC LIMESTONE . !
-3 ===
o 0.5 =E Qj - Drilling disturbance: Slight In Sections 2 and 3. I I I . l '
1 yr eyt -
r‘g gyt Major lithology: Micritic limestone, white (10YR 8/1, 8/2), and clay-
Q 1 T bearing micritic limestone to clayey micritic limestone, light gray
b =T (10YR 7/2) to light brownish gray (10YR 6/2, 6/3) or very pale brown
- 1 —— {10YR 7/3). In Secti 2,3, and 4, is banded or even finely i l
- — laminated. In Section 2, 130-131 cm, Section 3, 12-13 and 25-26 cm,
— Section 3, 124-125 cm, and Section 4, 56-88 cm, limestone Is white g
==—===1 (10YR &/2) with light yellowish brown (10YR 6/4} banding. In the lower ! . I l ! I
& Lt part of Section 4 and in Sections 5 and 6 limestone is more uniform |
] —r—r—1 | | and very pale brown (10YR 7/3). | l l l ! I
™~ T ! .
EE :!;m%i.L Miner to moderate bioturbation: Zoophycos, Planolites, and = '
B2, ety || Chondrites in Section 4. Darker clay-bearing and llnhter brown bands |
] = u are often pref ith Zoop and
-] e 1] Planolites, in Section 2. Small faulilng appears Ir1 Section 4. — 4
]  —— "
e P L1 Minor lithologles: l l I I ! I
i "‘“_—l&':"‘_":. = a. Ash-rich layers; Section 2, 33-36 and 95-88 cm, Section 3, 80-81
z|= P and 120-121 cm.
< | ~ e | b. Clay-rich layer with stringers and d b
z |z o LT T Section 2, 8670 and 143-145 cm, i "
5|8z D Z—————cHE o shell frag ion 1, 68-70 cm, and Section 5, it
=g o 3 e ———=n 17 and 95 cm.
= p————
g 3|2 P p
0 o n ====—-01
DNelelel e A e
O RN = B = = —————— * | SMEAR SLIDE SUMMARY (%): ! I !
A EIMEIEIE: 1,50 3,119
S |G|k e oM
< || 2 i e e COMPOSITION:
= | =|a 2 ————
ggg o T Clay 34 15
o 4 B e e Volcanic glass T 60
(5] g
Ik T Calcite - 2 : —
e« 3 SR Accessory mineral
° e —— Micrite 80 3 I l I . l
. T It Foraminifers 1 —
PN E===c= N iy 5 20 l I I . .
SITEEEEY
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SITE 700 HOLE B CORE 53R CORED INTERVAL 4071.0-4080.5 mbsl; 470.0-479.5 mbsf
BICBTRAT, ZONE/ ¥
L @
: r:ee:. CHARACTER 8 g 3 g
« |E]2]| 2 H R |2
wl == - o GRAPHIC alw
§ g g HR .3§ gl cerwocear | ol 2 | LITHOLOGIC DESCRIPTION
AEE B HMEEE =4
I HE RS FHE R Zls(5
Fl2|E|E|afEea|E|E|%| = HEE
LIMESTONE
= Major lithology: Limestone. Section 1, pinkish gray (7.5YR 7/2) to light
~ brown (7.5YR 6/4) with dispersed ash. Section 2, 95-150 cm, pink
E (7.5YR 7/4). Sections 3 and 4, pinkish gray (7.5YR 7/3) to pale brown
CE {10YR 6/3) or very pale brown (10YR 7/3). Section 5, light brown (7.5YR
: 6/3), Darker horizons are mora clay-rich layers.
-
9 Moderate to strang bioturbation,
-9
Minor lithologies:
a.  Ash-rich layer tending to grayish brown (10YR 5/2), Section 1, 23,
o 24-28, 87-80, and 134-150 cm; or pink gray (2.5YR 6/2), Section 3,
= = 126-131 em; or even gray (10YR 5/1), Section 5.
= o b. Ash-bearing, zeolite-bearing clay, brown (7.5YR 3/2), Section 2,
= r;f 10-13, 71-73, and B5-87 cm, and Section 4, 91-82 cm.
<
= =
@
- L4 01 O i SMEAR SLIDE SUMMARY (%):
|z 5 o :L_, g 2,84
£~ 3 o|®|®|®
‘E Slo|®|ela g COMPOSITION:
=|l=ls ]
z (= o Quartz/feldspar 2
E o Clay 60
= 4 Volcanic glass 10
- a Accessory minerals 1
- Opagues 2
5 Zeolites 10
& Nannafossils 10
Calcispheres 5
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