3. SITE 6071

Shipboard Scientific Party?

HOLE 607

Date occupied: 6 July 1983 (2030 hr.)

Date departed: 9 July 1983 (0300 hr.)

Time on hole: 2 days, 6.5 hr.

Position: 41°00.068' N; 32°57.438'W

Water depth (sea level; corrected m, echo-sounding): 3426.8
Water depth (rig floor; corrected m, echo-sounding): 3436.8
Bottom felt (m, drill pipe): 3426.1

Penetration (m): 284.4

Number of cores: 30

Total length of cored section (m): 284.4

Total core recovered (m): 248.2

Core recovery (%): 87.2

Oldest sediment cored:
Sub-bottom depth (m): 284.4
Nature: nannofossil ooze (friable)
Age: late Miocene (6.5 Ma [NNI11])
Measured velocity (km/s): 1.57

Basement: Not reached

HOLE 607A

Date occupied: 9 July 1983 (0315 hr)

Date departed: 11 July 1983 (0458 hr.)

Time on hole: 2 days, 1.75 hr.

Position: 41°00.068'N; 32°57.438'W

Water depth (sea level; corrected m, echo-sounding): 3426.8
Water depth (rig floor; corrected m, echo-sounding): 3436.8
Bottom felt (m, drill pipe): 3424.7
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Penetration (m): 311.3

Number of cores: 26

Total length of cored section (m): 226.6
Total core recovered (m): 205.0

Core recovery (%): 90.5

Oldest sediment cored:
Sub-bottom depth (m): 311.3
Nature: friable nannofossil ooze
Age: late Miocene (7.0 Ma [NN11])
Measured velocity (km/s): 1.57

Basement: Not reached

Principal results: Site 607 consists of two holes located on the upper
middle western flank of the Mid-Atlantic Ridge at 41°00.0'N, 32°
57.4'W. Hole 607 was cored with the variable-length hydraulic pis-
ton corer (VLHPC) to a sub-bottom depth of 140.9 m (3.2 Ma)
and then cored with the extended core barrel (XCB) to a total
depth of 284.4 m (6.5 Ma). Hole 607A was VLHPC-cored to a
sub-bottom depth of 159 m (3.6 Ma), XCB-cored to 173.6 m (3.9
Ma), washed down to 258.3 m (5.8 Ma), and XCB-cored to a total
depth of 311.3 m (7.0 Ma). Recovery averaged 87.2% in Hole 607
and 90.5% in Hole 607A. Contorted layering due to coring distur-
bances was seen only below 255 m. Paleomagnetic and lithologic
tie-lines between holes indicate that the composite section is 100%
complete to at least 116 m sub-bottom depth. All calcareous mi-
crofossil zones are well represented; no hiatuses are evident at the
chosen density of sampling. The paleomagnetic stratigraphy is ex-
cellent through 4.75 Ma (early Pliocene) and then marginal to total
depth, The upper 116 m consists of interbedded Pleistocene and
upper Pliocene foraminifer nannofossil oozes and marls represent-
ing the North Atlantic glacial marine cycles. Deeper sediments are
lower Pliocene and upper Miocene foraminifer-nannofossil oozes
as well as nannofossil oozes. Deposition rates averaged 43 m/m.y.
throughout. As at Site 606, these rates are consistent with an envi-
ronment of dominantly pelagic deposition in which sedimentation
rates were subtly enhanced as a result of continuous transportation
and redeposition of mostly contemporaneous sediment by gentle
current activity on the seafloor. Several “pelagic” turbidites, as
well as ash layers and diatom evidence, suggest that periods of
more energetic sediment redistribution may have occurred sporadi-
cally.

BACKGROUND AND OBJECTIVES

Site 607 is located at the base of the upper western
flank of the Mid-Atlantic Ridge, roughly 240 n. mi.
northwest of the Azores. Vema Cruise 30 previously col-
lected a conventional piston core at this location, as well
as seismic (air-gun) lines coming into and leaving the
site (Figs. 1 and 2). The seismic records indicate preva-
lent sediment cover of 500 to 900 m (0.5-0.9 s of two-
way traveltime) in this region, with the rougher crustal
topography largely buried by relatively transparent sedi-
ment cover (Fig. 2). Some evidence of current redepo-
sition is shown by the lack of sediment cover over the
few basement peaks that emerge to the surface, and scour
is evident around some of the peaks. There is a rippled
wavelike structure evident in the upper sedimentary lay-
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ers in many areas. Despite these features, conventional
piston cores taken in these sediment piles record a de-
tailed late Quaternary climatic sequence indicative of pre-
dominantly pelagic deposition (Ruddiman and McIntyre,
1981). The late Quaternary piston-core sequence con-
sists of calcareous oozes interbedded with calcareous
marls containing glacial marine sediments. Deposition
rates in the late Quaternary averaged about 30 m/m.y.
The total sediment thickness of 800 m (0.8 s) at this site,
combined with an estimated basement age of 25 Ma,
gives an average sedimentation rate of 30 m/m.y. for the

whole sediment column. There is no additional knowl-
edge of the deeper sediment column available from oth-
er drilling.

The principal objectives at Site 607 were paleoenvi-
ronmental. Site 607 is located along the northernmost
part of the subtropical gyre in the modern circulation
regime, but during Quaternary glaciations it felt the im-
pact of major circulation changes. Sea-surface tempera-
tures (SST) in this region were lower by 12°C or more,
ice-rafted detritus was dropped from icebergs, and car-
bonate productivity decreased. The rhythm of SST change
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Figure 2. Air-gun lines from Vema Cruise 30, taken across Site 607.
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in this area was very strong at the 23,000- and 100,000-
yr. orbital periods. The primary objective at Site 607
was to trace these rhythmic changes back into the late
Neogene—during times of lesser or no ice volume—to
determine how the rhythmic response changed. Ancil-
lary objectives included determining the history of deep-
water flow, using both isotopic and faunal evidence; a
detailed sequence of paleomagnetic transitions, both to
define the magnetic stratigraphy and to study the details
of polarity shifts; long stable isotope sequences; and the
history of late Neogene ice rafting.

OPERATIONS

Following departure from Site 606, we headed to the
north-northwest to a turning point at 41°00'N, 33°10'W
(Fig. 1). We made the turn at 2010 hr.? on 6 July 1983 to
a course of 090° toward Site 607. We passed over the
planned site at 2105 hr., decided from the seismic rec-
ords that we would hold to the proposed location, and
dropped a beacon. We retrieved the underway gear and
returned to the beacon at 2130 hr. Rigging for the VLHPC
took until 2230 hr., at which time we began running in
to Hole 607, finishing at 0630 hr. on 7 July. From 0630
until 0830 hr., we felt for bottom and then spudded in at
0830 hr. The first VLHPC core from Hole 607 came on
board at 0905 hr. We cored continuously with the VLHPC
until Core 607-15, which stuck in the sediments to an
over-pull of 40,000 Ibs. We washed over the core barrel
and brought it on board at 0331 hr., 8 July. The VLHPC
reached 140.4 m sub-bottom depth. We then began cor-
ing with the extended core barrel (XCB) on Core 607-16.
The first few XCBs had shattered liners, apparently be-
cause they had been dropped without sufficient back-
pressure to slow their descent. Core barrels 18 through
29 were wirelined to prevent impact problems. Recovery
improved at Core 607-18 and continued good until Core
607-25, where it began to fall off. By Core 607-28, the
recovered portions were very soupy. Cores 607-29 and
607-30 were also soupy and not measurably better than
what could be obtained with conventional rotary drill-
ing, so we terminated Hole 607 at a total depth of
284.4 m at 0126 hr. on 9 July (Table 1). The reason for
the soupy quality was not definitely established, but it
appeared to be due to the friable nature of the semi-
consolidated sediments, which broke off in hunks and
pushed ahead of the bit. The weather at Hole 607 was
excellent throughout our operations.

We pulled pipe from 0130 to 0300 hr. on 9 July, offset
100 ft. due north from 0300 to 0315 hr., and spudded in
to Hole 607A at 0400 hr. The first VLHPC core was on
deck at 0457 hr., and we then cored continuously with
the VLHPC until Core 607A-18, which came onboard
at 0420 hr. on 10 July. Because of increasing over-pull
values, we switched to XCB coring on Core 607A-19.
Cores 607A-19 and 607A-20 were taken at sub-bottom
depths of 159.0 to 173.6 m, immediately below the pre-
ceding HPC sequence, in order to obtain overlapped
cores through an important section of the sediment col-

3 All times are local (ship's time),
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umn (Fig. 3). D. Cameron ran a successful test of the
Core Barrel Pressure Tool (CBPT) on Core 19. After
Core 607A-20 came on board at 0705 hr. on 10 July, we
washed down to a sub-bottom depth of 258.3 m to begin
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Figure 3. Coring gaps (shown in black) and relative offsets between
correlative levels in Holes 607 and 607A. Paleomagnetic tielines are
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XCB coring just above the depth at which the recovery
had deteriorated in Hole 607. We then cored continu-
ously to a sub-bottom depth of 311.3 m; the final XCB
core (607A-26) came on board at 1850 hr. on 10 July.
D. Cameron ran an additional CBPT pressure test on
Core 607A-21. The quality of recovery with the XCB
was generally better than at comparable levels in Hole
607, possibly because the driller kept adjusting the drill-
ing rates in response to perceived changes in resistance.
D. Cameron conducted three go-devil tests on the last
XCB, but could not determine the cause of the liner
shattering. We began pulling pipe at 2100 hr. on 10 July
and cleared the mudline at 2215 hr. We finished pulling
pipe at 0440 hr. on 11 July and, after maneuvering while
streaming seismic gear, got underway to Site 608 on a
course of 068°. The weather was excellent throughout
operations at Hole 607A.

SEDIMENT LITHOLOGY

Two holes (607 and 607A) were drilled at Site 607,
each with both the VLHPC and the XCB (see Opera-
tions section and Fig. 4). Sediments recovered with the
VLHPC are generally undisturbed, whereas sediments
recovered with the XCB range from undisturbed to slightly
disturbed and typically contain numerous indurated “drill
biscuits” 1 to 10 cm thick. In addition, Core 607-28
(255.6-265.2 m sub-bottom) was soupy.

The sediments recovered at Site 607 consist predomi-
nantly of calcareous biogenic ooze with variable amounts
of fine-grained terrigenous material. Lithology ranges
from foraminiferal-nannofossil ooze and nannofossil ooze
with minor nannofossil-foraminiferal sand to marly fo-
raminiferal-nannofossil ooze and nannofossil ooze.

Carbonate bomb analyses and later shore-based work
(Ruddiman et al., this volume) indicate that noncalcare-
ous sediment makes up 5 to 55% of the cored material.
Biogenic silica, composed of diatoms, radiolarians (com-
monly fragmented), sponge spicules, and silicoflagellates,
ranges in abundance from 0 to 7%, but generally makes
up less than 1% of the noncalcareous portion of the
sediment. The remainder of the noncalcareous material
consists predominantly of clay-sized detrital particles and
rare silt- and sand-sized grains of quartz and feldspar.
The small size of clay-sized particles makes mineralogic
identification difficult, but it appears that they are main-
ly very fine-grained detrital quartz and feldspar rather
than clay minerals.

The sediments recovered from Site 607 can be divided
into two major lithologic units on the basis of changes
in color and carbonate content (Figs. 4, 5). Unit II can
be further separated into two subunits on the basis of
changes in the percentage of foraminifers within the
sediment.

Unit I extends from the seafloor to 114.8 m in Hole
607 and to 116.9 m in Hole 607A. The uppermost 28 cm
of this unit in Hole 607 and the uppermost 60 cm in
Hole 607A consist of yellow gray foraminiferal-nanno-
fossil ooze. The yellowish color of this zone reflects the
circulation of oxygen-rich seawater through the sediment.

The remainder of Unit I is characterized by cyclically
interlayered zones of dark-colored sediment rich in fine-
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Table 1. Coring summary, Site 607.

Depth from Depth below
drill Aoor seafloor

Date (m) (m) Length Length

{July, Time cored recovered  Recovery

Core 1983) (hr) Top Bouwtom Top Bottom (m) (m) (To)
Hole 607
| 7 0905 3426.1-3435.7 0.0-9.6 9.6 9.44 98.3
2 7 1006 3435.7-3445.3 9.6-19.2 9.6 9.53 99.3
3 7 1128 3445.3-3451.3 19.2-25.2 6.0 517 96.2
4 7 1257 3451.3-3460.9 25.2-34.8 9.6 9.47 98.6
5 7 1417 3460.9-3470.5 348444 9.6 9.34 973
6 7 1531 3470.5-3480.1 44.4-54.0 9.6 9.38 97.7
7 7 1653 3480.1-3489.7 54.0-63.6 9.6 9.59 100.0
8 7 1830 3489.7-3499.3 63.6-73.2 9.6 9229 96.8
9 7 2000 3499.3-3508.9 73.2-82.8 9.6 9.24 96.2
1] 7 2123 3508.9-3518.5 82.8-92.4 9.6 9.57 100.0
11 7 2244 1518.5-3528.1 92.4-102.0 9.6 930 96.9
12 7 2359 3528.1-35371.7 102.0-111.6 9.6 9.28 96.7
13 & 0125 3537.7-3547.3 111.6-121.2 9.6 9.55 99.5
14 B 0226 1547.3-3556.9 121.2-130.8 9.6 9.44 98.3
15 B 0331 3556.9-3566.5 130.8-140.4 9.6 9.45 98.4
16 & 641 3566.5-3576.1 140.4-150.0 9.6 617 64.3
17 B 0740  3576.1-3585.7 150.0-159.6 9.6 2.56 26.7
18 B 0BS5S 3585.7-3595.3  159.6-169.2 9.6 8.66 90.2
19 8 1003 3595.3-3604.9  169.2-178.8 9.6 8.62 89.8
20 B 1109 3604.9-3614.5 178.8-188.4 9.6 9.24 96.3
21 8 1245 3614.5-3624.1  188.4-198.0 9.6 9.36 97.5
2 B 1405 3624.1-3633.7 198.0-207.6 9.6 9.73 101.3
23 B 1512 3633.7-3641.3 207.6-217.2 9.6 9.39 97.8
24 ] 1627  3643.3-3652.9  217.2-226.8 9.6 9.68 100.8
25 8 1749 3652.9-3662.5 226.8-236.4 v.6 4.07 42.4
26 & 1924  3662.5-3672.1 236.4-246.0 9.6 8.16 85.0
27 ¥ 2051 3672.1-3681.7  246.0-255.6 9.6 54 56.7
28 ] 2215 3681.7-3691.3  255.6-265.2 9.6 9.85 100.0
29 8 2328 3691.3-3700.9 265.2-274.8 9.6 4.27 44.5
30 9 0126  3700.9-3710.5 274.8-284 4 9.6 5.32 55.4
284.4 248.2 81.2
Hole 607A

| 9 0457 3424.7-3431.1 0.0-6.4 6.4 6.3 98.9
2 9 0606  3431.1-3440.7 6.4-16.0 9.6 8.97 93.4

3 9 0748 3440.7-3447.2 16.0-22.5 6.5 568 133.8%

4 9 0854 3447.2-3455.2 22.5-30.5 8.0 9.02 112,82
5 9 1018 3455.2-3464.8 30.5-40.1 9.6 9.25 96.4
6 9 1140 3464.8-3474.4 40.1-49.7 9.6 9.24 96.3
7 9 1301 3474.4-3484.0 49.7-59.3 9.6 9.47 98.6
8 9 1421 3484.0-3493.6 59.3-68.9 9.6 8.69 90.5
9 9 1540 3493.6-3503.2 68.9-78.5 9.6 9.25 96.4
10 9 1655 3503.2-3512.8 78.5-88.1 9.6 9.32 97.1
11 9 1759 3512.8-3522.4 88.1-97.7 9.6 6.99 728
12 9 1913 3522.4-3532.0 97.7-107.3 9.6 9.45 98.4
13 9 2113 3532.0-3541.6  107.3-116.9 9.6 9.10 94.8
14 9 2231 3541.6-3551.2 116.9-126.5 9.6 7.08 7.7
15 9 2350  3551.2-3560.8 126.5-136.1 9.6 9.21 95.9
16 10 0116  3560.8-3570.4 136.1-145.7 9.6 7.99 832
17 10 0248 3570.4-3574.1 145.7-149.4 3.7 3.70 100.0
18 10 0420 3574.1-35831.7 149.4-159.0 9.6 B.77 91.4
19 10 0545 3583.7-3588.7 159.0-164.0 5.0 4.81 96.2
20 10 0705  3588.7-3598.3 164.0-173.6 9.6 8.37 87.2
21 10 1120 3683.0-3688.0  258.3-263.3 5.0 4.74 97.4
2 10 1208 3688.0-3697.6  263.3-272.9 9.6 B.45 88.0
23 10 1431 3697.6-3707.2  272.9-282.5 9.6 5.00 52.1
24 10 1555  3707.2-3716.8 282.5-292.1 9.6 B.84 921
25 10 1715 3716.8-3726.4 292.1-301.7 9.6 B.52 58.7
26 10 1850 3726.4-3736.0 301.7-311.3 9.6 5.75 59.9
226.6 205.0 90.5

& Actual recovery of good core less than 100%; upper portions that are not valid core are obvious
from the contortions.

grained terrigenous material and lighter-colored ooze with
a relatively small terrigenous component. Contacts be-
tween these zones are gradational because of bioturba-
tion, and individual dark-to-light cycles range in thick-
ness from 0.4 to 6 m. This unit represents the Pliocene-
Pleistocene glacial marine cycles of the North Atlantic.

The darker-colored layers are composed of marly fo-
raminiferal-nannofossil ooze with subordinate quanti-
ties of marly nannofossil ooze. Sediment color is high-
ly variable: predominantly pale olive gray with varying
amounts of green; medium to dark gray mottles and
laminae; and olive and pale gray mottles. Carbonate
measurements indicate that noncalcareous detritus makes
up 23 to 55% of these layers. The relatively high per-
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Figure 4. Coring techniques used and lithologic units recognized at
Site 607. HPC = hydraulic-piston coring; XCB = extended-core-
barrel coring.

centage of terrigenous sediment probably reflects depo-
sition during glacial periods.

The lighter-colored portions of Unit I contain much
less terrigenous material (5-30%), and consist of fora-
miniferal-nannofossil ooze and minor amounts of nan-
nofossil ooze. These layers are typically pale gray to
white, and contain scattered diffuse dark gray pyrite-
rich mottles and laminations. Below approximately 65 m
sub-bottom, the intensity of color in the darker layers of
Unit 1 begins to decrease, and below approximately 116
m sub-bottom the dark-light glacial marine cycles die
out completely.

Subunit IIA consists of a relatively homogeneous se-
quence of pale gray to white foraminiferal-nannofossil
ooze with minor amounts of nannofossil ooze, and is
generally similar to the lighter-colored portions of Unit
1. Dark gray pyrite-rich mottles are scattered through-
out the unit, and these sediments contain 5 to 18% ter-
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Figure 5. Lithologic units recognized at Hole 607.

rigenous material. The percentage of foraminifers in Sub-
unit IIA ranges from 8 to 18% and averages approxi-
mately 12%. This percentage gradually decreases to
approximately 5% in the homogeneous white to pale
gray nannofossil ooze of Subunit IIB, at 192 m in Hole
607 and 260 m in Hole 607A (there are no data for the
interval 173.6-258.3 m in Hole 607A, because this was
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not cored). No color changes occur between Subunits
ITA and IIB. Subunit IIB extends to the total depth of
each hole.

The relatively homogeneous nature of Unit II and the
relative scarcity of terrigenous material in this portion
of the sequence suggest that Unit II was deposited dur-
ing stable oceanographic conditions.

Several 1- to 20-cm-thick white to dark gray nanno-
fossil foraminiferal sand layers occur in Unit II and the
lowermost portions of Unit I. These beds typically have
sharp bases, but may have either sharp or gradational
upper contacts. The relative paucity of fine-grained par-
ticles within some of the sand layers suggests that they
were deposited during periods of increased current ac-
tivity. Several (Sections 607-19-5, 607A-12-3, 607A-12-4,
607A-20-5, and 607A-21-2) are normally graded; the max-
imum size of foraminifers ranges from approximately
0.4 mm at their bases to 0.1 mm near their upper con-
tacts. This grading suggests that these layers are proba-
bly turbidites. Because no grading was observed in the
other sand layers, it is not clear whether they are also
turbidites or are simply current-winnowed sands.

Dark gray layers of mixed nannofossil ooze and vol-
canic ash, 2 to 34 cm thick, and rich in fibrous glass and
smaller quantities of plagioclase feldspar, occur in Hole
607 in Sample 607-10-4, 115-121 cm and in Hole 607A
in Samples 607A-5-4, 83-85 cm, 607A-11-1, 71-105 cm,
and 607A-25-1, 50-62 cm. The diffuse upper and lower
contacts of the thicker ash layers indicate that they have
been extensively bioturbated.

It is not clear whether these ash layers (1) were di-
rectly deposited by airfall and subsequent settling through
the water column; (2) were deposited as in (1), but sub-
jected to major redeposition before burial; or (3) are ar-
tifacts of erosion and redeposition of older ashfalls.

Several facts argue against simple primary deposition
and burial. First, one of the three layers (Cores 607-10
and 607A-11) is common to both holes, but is roughly
six times thicker in Hole 607A than in Hole 607. The
equivalent of the ash in Core 607A-5 was not observed
in Hole 607, but it could have been lost in a small unre-
covered interval between Cores 607-4 and 607-5. There
is no sediment recovered at Hole 607 from the depth
equivalent to the deepest ash in Hole 607A. The differ-
ences between holes imply a significant degree of local
redeposition. The lack of perceptible size grading argues
against turbidity-current redeposition. This leaves bot-
tom-current redeposition of either a primary (contem-
poraneous) ash or an eroded older ash layer as the most
likely explanation.

A reworked diatom assemblage rich in volcanic glass
occurs just above the ash layer in Core 607A-25. This
could indicate erosion and redeposition of an older ash
layer, in this instance. Deposition and reworking of a
contemporaneous ash is not ruled out, however, for ei-
ther this layer or the other two ash layers.

Small quantities of authigenic pyrite are scattered
throughout the sequence as burrow casts and diffuse
dark gray mottles, laminations, and halos that consist
of concentrations of pyrite spheres (diameter 0.1 mm)
and pyrite-filled foraminiferal tests. The pyrite was proba-
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bly precipitated in localized reducing microenvironments
associated with relatively high concentrations of organic
matter.

Abundant burrows, including Zoophycos and Chon-
drites, are visible in the darker-colored portions of the
sediment only, but the diffuse dark gray pyrite-rich mot-
tles scattered throughout the lighter-colored portions of
both cores indicate that the entire sequence is probably
extensively bioturbated.

PHYSICAL PROPERTIES

The physical properties measured on samples from
Site 607 are shown in Figure 6. The measured values of
dry water content, wet water content, porosity, and void
ratio (Figs. 6A-6D) decrease with sub-bottom depth. The
130% dry water content in the near-surface sediments
decreases rapidly to 70% at 40 m depth, and then falls
off more slowly below (Fig. 6A). Wet water content shows
the same trend (Fig. 6B).

The measured porosity and void-ratio values in Hole
607 (Figs. 6C and 6D) show a rapid decrease with depth
down to 50 m, but for deeper sediments they tend to
decrease almost linearly with depth. Near-surface sedi-
ments have up to 80% porosity and a void ratio of 3.0;
this is reduced to 65% porosity and a void ratio of 1.7 at
50 m and 55% porosity and a void ratio of 1.1 at a
depth of 300 m.

Grain densities for Hole 607 are between 2.8 and 2.6
g/cm? (Fig. 6E).

Wet-bulk density is 1.4 g/cm? at the surface, rises rap-
idly to 1.62 g/cm? at 50 m depth, and then increases lin-
early to 1.8 g/cm? at 300 m depth (Fig. 6F).

Sonic velocity increases linearly from 1.5 km/s at the
surface to 1.57 km/s at 300 m depth (Fig. 6G).

Shear strength (Fig. 6H) increases from 100 g/cm? at
the surface to over 40 g/cm? at 140 m depth. Measured
shear strengths below 140 m show a large shift toward
lower values; this shift can be explained by disturbance
of material recovered by the XCB below 140 m.

SEISMIC STRATIGRAPHY

Air-gun records from the Glomar Challenger’s Leg
94 approach to Site 607 are shown in Figure 7. In the ex-
panded section shown, basement at Site 607 lies at 5.28 s,
just beyond the lower limit of the figure, but is visible at
4.9 to 5.0 s in the left and middle sections of the record.
Other seismic data recorded at a less expanded scale in-
dicate that basement occurs at about 5.20 s at the loca-
tion of Site 607, giving a total acoustic thickness of the
sediment section of 0.72 s.

The seismic section can be divided into two acoustic
units (Fig. 7). The upper unit (A) consists of acoustical-
ly reverberant reflectors that are wavy in form and blend
together because they are closely spaced. This reflective
unit extends from the surface to about 0.08 s sub-bot-
tom. The lower unit (B) shows scattered, less reflective
layering extending from 0.08 s sub-bottom to well below
the depths cored. There may be some decrease in reflec-
tivity with depth within this sequence. Widely scattered
reflectors show faintly at some points along the track
where acoustic energy is focused.
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Figure 6. A-H. Physical properties of the sediments at Site 607.

Hole 607A penetrated to a total depth of 311 m. At
the measured average seismic velocity of 1.56 km/s, this
would equate to a depth of 0.250 s in the acoustic rec-
ord.

Lithologic Unit I (Pleistocene and upper Pliocene car-
bonate cycles of nannofossil ooze and nannofossil marl)
correlates very closely with acoustic Unit A, suggesting
that the CaCOj variations impart some degree of reflec-
tivity to otherwise largely transparent sections. Litho-

logic Unit II correlates with the topmost part of acous-
tic Unit B.

BIOSTRATIGRAPHY

A stratigraphically continuous sequence of upper Mi-
ocene through Quaternary sediments was recovered from
the two holes drilled at Site 607 (Fig. 8; for an updated
version, see Baldauf et al., this volume). Calcareous nan-
nofossils are abundant throughout these two holes. The

81



SITE 607

475

Acoustic
units
Lithologic
units

Age

Pleistocene

— late 100

Pliocene

early
Pliocene — 200

>
Sub-bottom depth (m)

Two-way traveltime (s)

it
i 1

o e iy .
e

late
Miocene

- 300

RN

5,25 — et Y

f-oaa e

Figure 7. Comparison of acoustic units (A, B) with lithologic units (I, 1T) cored at Site 607. For the shipboard
water-gun seismic profile collected during approach to the site, depths in meters are estimated using a

seismic velocity of 1.56 km/s.

flora is characterized by good to moderate preservation,
and species diversity is comparatively high. On the basis
of the stratigraphic distribution of species, 10 datum
planes were observed in Hole 607 and 7 in Hole 607A; a
total of 11 calcareous nannofossil zones, ranging from
NNI11 to NN21, was recognized in both holes.

The sediments also contain abundant, generally well
preserved and diverse planktonic foraminifers. The spe-
cies present permit recognition of all of Berggren’s (1973,
1977) PL Zones. Benthic foraminifers constitute much
less than 1% of the total foraminiferal assemblage. The
benthic foraminiferal diversity is relatively low in the
Quaternary and upper Pliocene, and increases downsec-
tion in the lower Pliocene. The diversity decreases again
in the upper Miocene.

Abundant to rare diatoms, similar to those observed
at Site 606, occur in the uppermost Pliocene through
Quaternary sediments. However, the increase in frequen-
cy and abundance of some species indicates intervals
with slightly different surface water conditions during
the late Cenozoic at this site.
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The Pliocene/Pleistocene boundary derived by extrap-
olation from the sedimentation rate curves lies in Cores
607-8 and 607A-9. Similarly, the upper/lower Pliocene
boundary is placed between Samples 607-16,CC and
607A-18,CC, and the Miocene/Pliocene boundary is
placed in Core 607-26.

Ages for the bottom of Hole 607 and of Hole 607A
are extrapolated from the accumulation curve and result
in an age of 6.5 Ma for Hole 607 and 7.0 for Hole
607A.

Calcareous Nannofossils

Core-catcher samples of all 56 cores recovered from
the two holes at Site 607 were examined. Calcareous nan-
nofossils are abundant throughout. The assemblages are
characterized by good to moderate preservation, and spe-
cies diversity is comparatively high. Nannofossil assem-
blages ranging from Quaternary to upper Miocene oc-
cur at this site.

Because of the abundant occurrence of Emiliania hux-
leyi, the uppermost samples of both holes (Samples 607-
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Figure 8. Biostratigraphic summary, Site 607 (for updated version, see
Baldauf et al., this volume). Hachured area is barren of diatoms or
contains rare, non-age-diagnostic fragments. Dashed line in Age
column gives early/late Pliocene boundary as placed in Hole 607A,
solid line as in Hole 607.

1,CC and 607A-1,CC) can be correlated with the upper
Pleistocene to Holocene NN21 Emiliania huxleyi Zone.,
In these samples, Calcidiscus leptoporus, Coccolithus
pelagicus, and the gephyrocapsid species such as Ge-
phyrocapsa caribbeanica and G. oceanica are also abun-
dant. A few specimens of Helicosphaera sellii in these
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samples are considered to be reworked. Because of the
absence of Emiliania huxleyi and Pseudoemiliania lacu-
nosa, Sample 607A-2,CC belongs to the Pleistocene NN20
Gephyrocapsa oceanica Zone. The next seven samples
from Hole 607 (Samples 607-2,CC to 607-8,CC) and al-
so seven samples from Hole 607A (Samples 607A-3,CC
to 607A-8,CC) are placed in the basal Pleistocene NN19
(Pseudoemiliania lacunosa Zone). This zone is charac-
terized by the abundant occurrence of Pseudoemiliania
lacunosa together with Calcidiscus leptoporus, Cocco-
lithus pelagicus, Discolithina japonica, and Helicosphaera
carteri. In addition, the FAD (first appearance datum)
of Gephyrocapsa oceanica and G. caribbeanica, and the
LAD (last appearance datum) of Helicosphaera sellii and
Calcidiscus macintyrei are recognized in this zone. Be-
cause of the absence of G. oceanica and G. caribbean-
ica, Sample 607A-9,CC is referred to the lowest Pleisto-
cene Emiliania annula Subzone CN13a (lower part of
Crenalithus doronicoides Zone CN13) established by Oka-
da and Bukry (1980). Below samples 607-9,CC and
607A-9,CC, discoasters are continuously present; there-
fore, the Pliocene/Pleistocene boundary is placed be-
tween Samples 607-8,CC and 607-9,CC and Samples
607A-8,CC and 607A-9,CC.

Samples 607-9,CC, 607-10,CC, and 607A-9,CC
through 607A-11,CC are assigned to the uppermost Pli-
ocene NN18 Discoaster brouweri Zone. In this zone, Dis-
coaster brouweri and D. triradiatus are common; Calci-
discus leptoporus, C. macintyrei, Coccolithus pelagicus,
Helicosphaera carteri, H. sellii, and Pseudoemiliania la-
cunosa are present. Sample 607A-12,CC contains Disco-
aster brouweri and D. pentaradiatus, together with He-
licosphaera carteri, Coccolithus pelagicus, Pseudoemili-
ania lacunosa, and Calcidiscus leptoporus. This sample
may thus represent the upper Pliocene NN17 Discoaster
pentaradiatus Zone. From Sample 607-12,CC on down
to Sample 607-17,CC, NN16 (Discoaster surculus Zone)
is represented by an assemblage rich in asteroliths such
as Discoaster brouweri, D. pentaradiatus, D. surculus,
D. intercalaris, D. adamanteus, and D. variabilis. These
samples also contain comparatively abundant Discoas-
ter asymmetricus, D. tamalis, and Ceratolithus rugosus.
In the section from Hole 607A, Samples 607A-13,CC to
607A-18,CC belong to this zone, on the basis of the oc-
currence of Discoaster surculus together with the afore-
mentioned coccolith species. Specimens of small Reticu-
lofenestra pseudoumbilica-like coccoliths occur through-
out Zone NN16. Their abundance and the size of the
coccoliths, however, drastically increase in Samples 607-
18,CC and 607A-19,CC. This is interpreted to mean that
R. pseudoumbilica becomes extinct in Samples 607-17,CC
and 607A-18,CC, and that the occurrences of this spe-
cies above these samples represent reworking or transi-
tional forms. Therefore, Samples 607-18,CC to 607-20,CC
and Samples 607A-19,CC and 607A-20,CC are placed in
the upper Pliocene NN15 Reticulofenestra pseudoum-
bilica Zone. Sphenolithus abies also occurs in Samples
607-18,CC and 607A-19,CC; therefore, the extinction
level of this species coincides with that of R. pseudoum-
bilica. The occurrence of Discoaster asymmetricus to-
gether with Amaurolithus tricorniculatus allows assign-
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ment of the next two samples of Hole 607 (Samples
607-21,CC and 607-22,CC) to NN14 (Discoaster asym-
metricus Zone). The underlying NN13 Ceratolithus ru-
gosus Zone is recognized in Sample 607-23,CC. The
Amaurolithus tricorniculatus Zone (NN12) extends down
to Sample 607-25,CC in Hole 607. The assemblage in
these samples is characterized by the abundant occur-
rences of Reticulofenestra pseudoumbilica, Calcidiscus
leptoporus, Sphenolithus abies, and various discoasters
except Discoaster asymmetricus and D. quinqueramus.
Discoaster quinqueramus, the marker species for the late
Miocene NN11 Discoaster quinqueramus Zone, is found
together with Discoaster berggrenii below Samples 607-
26,CC and 607A-21,CC. Although D. quinqueramus oc-
curs occasionally in small numbers below these samples,
NNI11 (Discoaster quinqueramus Zone) seems to be rep-
resented from Samples 607-26,CC and 607A-21,CC on
down to the bottoms of these holes. Asteroliths and ce-
ratoliths such as D. quinqueramus, D. berggrenii, D.
decorus, D. variabilis, D. pentaradiatus, D. surculus,
D. intercalaris, D. challengeri, D. brouweri, D. bellus,
D. prepentaradiatus, Amaurolithus tricorniculatus, A.
primus, and A. delicatus are well represented in these
assemblages. The state of preservation is somewhat poor,
however, owing to overgrowths of calcite.

The occurrences of Cyclicargolithus floridanus, Heli-
cosphaera recta, and Triquetrorhabdulus carinatus be-
low NNI15 at this site are considered to result from re-
working from Miocene to Oligocene sediments.

According to Haq and Takayama (1984), Discoaster
berggrenii and D. quinqueramus disappear simultane-
ously within Anomaly 3A of the paleomagnetic stratig-
raphy (5.4 Ma). Absolute ages assigned to the bottom
sediments of these two holes are therefore assigned as
slightly older than 5.4 Ma.

Planktonic Foraminifers

All Pliocene and Quaternary samples from Site 607
contain abundant well-preserved planktonic foraminifers.
Many of the upper Miocene samples, however, contain
greatly reduced numbers of individuals, and those that
do occur are of small size.

Pliocene and Quaternary samples contain typical mid-
latitude assemblages dominated by Globorotalia inflata
and its ancestor G. puncticulata, together with Globi-
gerina bulloides, Neogloboquadrina pachyderma (dex-
tral), Globorotalia crassaformis, and Globigerinoides ru-
ber. Subtropical to tropical influences are evident in some
samples having sporadic occurrences of Globigerinoides
sacculifer, Globigerinoides conglobatus, and Pulleniati-
na obliquiloculata. In the Quaternary, glacial intervals
are dominated by N. pachyderma (sinistral), together
with Globigerina bulloides and Globigerina quinquelo-
ba; however, samples from these intervals (e.g., 607A-
5,CC) also contain warmer-water indicators such as Glo-
borotalia truncatulinoides, Globigerinoides ruber, and
Globorotalia crassaformis.

The position of this site allows the use of Berggren’s
subtropical/temperate zonation for the Pliocene (Berg-
gren 1973, 1977). The base of the G. truncatulinoides
Zone occurs in Core 607-9, but in Hole 607A it has not
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been ascertained, because of the absence of both G. frun-
catulinoides and Globigerinoides obliquus extremus in
Sample 607A-8,CC. Within this zone, pink G. ruber can
be found in Cores 607-1 through 607-3 and 607A-1
through 607A-4; Globorotalia hirsuta is present in Cores
607-1 through 607-3 and 607A-1 through 607A-4. Both
suggest a late Quaternary age; the presence of G. hirsu-
ta denotes an age younger than oxygen-isotope State 12
(Pujol and Duprat, 1983). The faunas of this zone are
diverse; Globigerina bulloides, Globorotalia inflata, and
N. pachyderma (d) are generally common. Interglacial
intervals contain Globigerinoides ruber and occasional-
ly G. sacculifer or G. conglobatus, whereas glacial inter-
vals contain increased numbers of Globigerina bulloides
and, in some cases (e.g., Sample 607A-5,CC), large num-
bers of N. pachyderma (sinistrally coiled).

Zone PL6 is easily recognized by the presence of Glo-
bigerinoides obliquus extremus. The base of this zone is
marked by the extinction of Globorotalia miocenica,
which occurs in Cores 607-11 and 607A-12. This zone
contains a fauna similar to that of the warmer Quater-
nary intervals. The transition from G. puncticulata to
G. inflata occurs at the boundary between Zones PLS5
and PL6. It was therefore a little earlier here than at Site
606.

The base of Zone PLS5 is marked by the extinction of
Dentoglobigerina altispira. This species, however, is very
rare at this site, and consequently its extinction may not
be a reliable marker. Its last occurrence appears to be in
Core 607-13, but the species has not been recorded in
Hole 607A. Zones PL4 and PLS5 are therefore grouped
together at this site. The base of Zone PL4 is marked by
the extinction of Sphaeroidinellopsis seminulina, which
occurs in Cores 607-15 and 607A-16. The faunas of
Zones PL4 and PLS5 are similar to that of Zone PLS6,
with the addition of Globorotalia miocenica and the
substitution of G. puncticulata for G. inflata. G. crassa-
Jformis is also common in this interval.

Zone PL3 is identified by the occurrence of S. semi-
nulina above the extinction of Globorotalia margaritae.
G. margaritae becomes extinct in Cores 607-18 and 607A-
19. The fauna of this interval is similar to that of Zone
PL4, with the addition of S. seminulina and the occur-
rence of common specimens of Globorotalia cf. G. plio-
zea.

Zone PL2 contains numerous specimens of G. mar-
garitae; the base is marked by the disappearance of Glo-
bigerina nepenthes in Core 607-22. The base of Zone
PL2 and all of Zone PL1 were washed through in Hole
607A. As at Site 606, both Globorotalia puncticulata
and G. crassaformis first appear near the base of Zone
PL2. In the Rio Grande Rise, these first occurrences are
recorded in Zone PL1 (Berggren, 1977).

Zone PLI is present in Hole 607, but it is not possi-
ble to define its base, because of the absence of Globo-
quadrina dehiscens at this site. Berggren et al. (in press)
have suggested that this species has a patchy distribu-
tion, and it therefore seems inadequate as a zonal mark-
er. The base of Zone PL1 is therefore taken informally
at the first appearance of Globorotalia margaritae in
Core 607-26, and thus should more properly be termed



the Globigerina nepenthes/Globorotalia margaritae over-
lap zone. Defined in this way this zone spans the Mio-
cene/Pliocene boundary. As mentioned previously, nei-
ther G. puncticulata nor G. crassaformis overlap with
Globigerina nepenthes; therefore, no subdivision of Zone
PL1 using these species can be produced. Globorotalia
cibaoensis, however, does occur, and therefore Subzone
PL1a of Berggren (1977) can be recognized. The last oc-
currence of G. cibaoensis is in Core 607-25, but the base
of the subzone must be extended to the base of the Glo-
bigerina nepenthes/Globorotalia margaritae overlap Zone.

Below the Globigerina nepenthes/Globorotalia mar-
garitae overlap Zone, Berggren (1977) erected the Glo-
borotalia conomiozea/Globorotalia mediterranea Zone,
and, below this, the G. miozea/G. conoidea Zone, to
subdivide the upper Miocene. None of these four spe-
cies occurs at Site 607, and subdivision of the upper Mi-
ocene is difficult and tentative.

Poore and Berggren (1975) do, however, place the first
appearance of Neogloboquadrina atlantica near the base
of the Globorotalia conomiozea Zone. This species is
present to the base of Hole 607, and first appears in
Core 607A-25. I therefore place Cores 607-26 through
607-30 and 607A-21 through 607A-24 in the G. conomi-
ozea/G. mediterranea Zone. Core 607A-26 and the lower
part of Core 607A-25 probably belong to the N. humer-
osa Zone. Specimens in these upper Miocene samples
are generally of small average size, and are much less
common than in the Pliocene.

Benthic Foraminifers

Benthic foraminifers constitute much less than 1% of
the total foraminiferal fauna in the >63-um size frac-
tion of the samples studied (mudline sample; Samples
607-1,CC, -5,CC, -9,CC, -13,CC, -15,CC, -17,C, -21,CC,
-25,CC, -29,CC; and 607A-24,CC; 607A-12-4, 30-33 cm;
607A-12-4, 39-42 cm; 607A-26,CC). All samples, how-
ever, contained sufficient specimens for counts of 200
individuals.

The diversity is relatively low (30-40 species) in the
Quaternary and upper Pliocene (above Sample 607-9,CC),
and increases downsection to a maximum of 58 species
in Sample 607-17,CC (at about the boundary between
lower and upper Pliocene). The diversity decreases to
values around 40 in the lower part of the cored sequence.
In the Miocene samples, the benthic foraminifers are com-
monly small.

The preservation is good in most samples, with only
minor dissolution damage in the solution-prone milio-
lids. Miliolids are common in most samples (5-10%).
The aragonitic species Hoeglundina elegans is preserved
in the mudline sample. The preservation is moderate in
Samples 607A-24,CC and -26,CC: in those samples, the
miliolids are heavily damaged. Other species are com-
monly broken. No calcite overgrowths were observed.

The relative abundances of the most common species
show the largest fluctuations in the Quaternary and up-
permost Pliocene. Species showing the strongest varia-
tion in abundance are Uvigerina peregrina and Bolivina
translucens, and Epistominella exigua. E. exigua is com-
mon in the mud-line sample, which shows a faunal com-
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position typical for the Recent faunas in the area (Schnit-
ker, 1974). Nuttallides umbonifera, presently common
in Antarctic Bottom Water faunas, is common (7-14%)
from Sample 606A-12-4, 39-41 cm downward, that is,
in sediments older than about 2.3 Ma. At Site 607 there
is a general change in the benthic fauna at about the lev-
el where N. umbonifera increases in abundance (down-
section): the diversity increases, the uniserial group (No-
dosaria spp., Dentalina spp., Orthomorphina spp., Chrys-
alogonium tenuicostatum) increases in abundance, and
the amplitude of fluctuations in the faunal composition
decreases.

In the cyclic sediments of the Quaternary and upper
Pliocene, there is no obvious correlation between ben-
thic faunal composition and lithology. Two samples—
607A-3,CC and 607A-4,CC, of which the upper is white
and the lower dark gray green—contain relatively large
numbers of E. exigua. At the latitude of Site 607, this
species is reportedly more common in interglacial peri-
ods (Streeter and Shackleton, 1979). Uvigerina is report-
edly more common in glacial periods (Streeter and Shack-
leton, 1979); in the white ooze sample, however, both
Uvigerina and E. exigua are common, whereas Uvigeri-
na is absent in the green sample.

Sample 607A-12-4, 30-33 cm was taken in a forami-
niferal sand layer, just above the base of the sand. Sam-
ple 607A-12-4, 39-42 cm was taken in the ooze just be-
low the foraminiferal sand layer. In the foraminiferal
sand, miliolids are rare (less than 1%), and large, thick-
walled, roundish specimens are common (Cibicidoides
kullenbergi, Oridorsalis umbonatus, Pullenia bulloides,
Globocassidulina subglobosa). This sorting, not only by
size but also by shape, suggests that the foraminiferal
sand was transported downslope rather than winnowed.

Diatoms

Abundant to rare diatoms occur in the uppermost
Pliocene through Quaternary sediments recovered from
Site 607. Except for approximately 50 cm of upper Mio-
cene sediment, all upper Miocene through lower upper
Pliocene samples examined are barren of diatoms. Pres-
ervation of diatoms varies, but is generally moderate.

Although the Quaternary diatom assemblage observed
at Site 607 is similar to the assemblage observed at Site
606, the increase in frequency and abundance at Site
607 of Rhizosolenia barboi, Rhizosolenia curvirostris,
and of robust forms of Coscinodiscus marginatus, as
well as the occurrence of Denticulopsis seminae, indi-
cate an interval with slightly different surface-water con-
ditions at Site 607.

Samples examined, from 607-1-3, 43-45 cm through
607-3-2, 43-45 cm and from 607A-1,CC through 607A-
2,CC, are assigned to the Pseudoeunotia doliolus Zone
of Burckle (1977) on the basis of the occurrence of P
doliolus above the last occurrences of Nitzschia reinholdii.
Samples 607-3-3, 43-45 cm to 607-9-3, 43-45 cm and
607A-3,CC to 607A-9,CC are placed in the N. reinholdii
Zone of Burckle (1977).

Samples 607-9-4, 43-45 cm, 607-10,CC, and 607A-
10,CC are assigned to the Nitzschia marina Zone of Bald-
auf (1985).
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Except for Samples 607-15,CC, 607A-24,CC, and
607A-25-1, 43-45 cm, all samples examined that lie strati-
graphically below Samples 607-10,CC and 607A-10,CC
are barren of diatoms. One specimen of Hemidiscus cu-
neiformis was observed in Sample 607-15,CC. This spe-
cies has a long stratigraphic range and is therefore not
useful in the lower Pliocene for age control. Samples
607A-24,CC and 607A-25-1, 43-45 cm contain common
and diverse diatoms and silicoflagellates. The presence
of Thalassiosira cf. nativa without Thalassiosira oestru-
pii suggests that Samples 607A-24,CC and 607A-25-1,
43-45 cm are late Miocene in age.

Radiolarians

Radiolarians are present and well preserved in most
of the upper Pliocene to Pleistocene samples examined
from Holes 607 and 607A, and in several upper Miocene
samples from Hole 607A (Table 2). Abundance and pres-
ervation are generally better in Hole 607A than in Hole
607, and the sieved samples (>44 pm) from Hole 607
contain more nonbiogenic components than those from
Hole 607A.

The last occurrence of Stylatractus universus occurs
between Samples 607-2-6, 40-42 cm and 607-1,CC and
between Samples 607A-3,CC and 607A-2,CC. Samples
that contain abundant, diverse assemblages of radiolari-
ans, including species considered indicative of warm sur-
face water, are interspersed with a few samples contain-
ing only rare, long-ranging species believed to inhabit
cold or deep water, or containing no radiolarians at all.
The samples in which radiolarians are very rare or ab-
sent are 607-6-3, 40-42 cm; 607-6,CC; 607-8,CC; 607-
9,CC; and from 607-11,CC to the bottom of the hole.
Between these barren samples, there are well-preserved
and abundant assemblages. In the core-catcher samples
from the Pliocene and Pleistocene sediments of Hole
607A, radiolarians are very rare or absent below Core
607A-9, except for Sample 607A-12,CC. Radiolarians are
present in upper Miocene Samples 607A-23,CC and 607A-
24,CC, but only in 607A-24,CC are they abundant and
diverse. In this sample, Stichocorys peregrina is com-
mon, but it is not possible to say, on the basis of radio-
larians alone, that this sample belongs to the S. peregri-
na Zone.

PALEOMAGNETISM

Hole 607

Hydraulic piston coring and extended-core-barrel cor-
ing in Hole 607 recovered over 280 m of undisturbed
sediment suitable for paleomagnetic study. The sediment
was sampled at an interval of one sample per 1.5 m (one
per section) using 7-cm? plastic boxes. The direction and
intensity of the sample magnetizations were measured
with a Molspin portable spinner magnetometer. Progres-
sive alternating-field demagnetization studies revealed
that treatment at 10 mT was adequate to remove any vis-
cous or soft components of magnetization.

Because the cores were not routinely oriented, the
declinations were not consistent between cores, and
therefore the inclination record alone was used to deter-
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Table 2. Preservation® and abundanceb of radiolarians in Holes 607
and 607A.

Hole 607 Hole 607A
Sample
(interval in cm)  Abundance  Preservation  Sample Abundance  Preservation
1-2, 40-42 C G 1,CC [ G
| ¥ F G 2,CcC C G
2-6, 40-42 C G jcc F G
2,CC g G 4,CC [of G
3.2, 40-42 A G 5,CcC [ o] G
3.CC R M 6,CC A G
4-2, 40-42 E M 7.CcC 2> G
5-2, 40-42 F M 8,CC C G
5,CC F M 9.CcC C G
6-3, 40-42 B 10,CC B
6,CC B 11,cC R P
7-2, 40-42 A G 12,CC F M
7,.CC R M 13,CC R P
8-3, 40-42 A G 14,CC R P
8,CC B 15,CC R P
9-3, 40-42 C G 16,CC B
9,cC R M 17,CC B
10-3, 40-42 F G 18,CC B
10,CC F G 19,CC B
11-3, 40-42 B 20,CcC B
11,CC B 21,CC R P
All CC below B 22,CC B
23,CC R M
24,CC C M
25,CC B
26,CC R M

2 G = good; M = moderate; P = poor.
ba-> 10,000 specimens/slide; C = 5000-10,000 specimens/slide; F = 1000-5000
specimens/slide; R = <1000 specimens/slide; B = barren.

mine the polarity log for this hole (see Clement and
Robinson, this volume).

The correlation with the time scale was straightfor-
ward down to the bottom of the normal-polarity inter-
val ending at 145 m (correlated with the Gauss/Gilbert
boundary). The quality of the shipboard data decreases
below this level because below this level the magnetic in-
tensities approached the noise level of the instrument,
so that the polarity determinations became more diffi-
cult. Samples below this level were remeasured on shore
using a two-axis cryogenic magnetometer. The polarity
log obtained using these results is readily correlated with
the time scale of Berggren et al. (in press) as discussed
by Clement and Robinson (this volume). The depths of
the polarity boundaries are given in Table 3.

Hole 607A

The same procedures were followed for samples from
this hole as for those from the previous hole, except that
samples were taken only in intervals surrounding polari-
ty reversals suggested by the results from Hole 607. The
results are given in detail in Clement and Robinson (this
volume), and the depths of the polarity boundaries are
given in Table 3.

SEDIMENTATION RATES

The sedimentation rates at Site 607 (Fig. 9) were cal-
culated on the basis of calcareous nannofossil and fora-
miniferal zones, diatom zones, and paleomagnetic stra-
tigraphy. All sediments are nannofossil oozes, except for
some glacial-age nannofossil marl layers above the top
of the Gauss Chron at 2.4 Ma.

The sedimentation rates were remarkably uniform
through the first 3.5 m.y. of record, averaging 43 m/



Table 3. Depth of reversal boundaries, Site 607.

Sample Sub-bottom
Age (core-section, depth
Reversal (Ma) em level) (m)?
Hole 607
Brunhes 0.73 4-6, 97/5-1, %0 33.68/35.71
Jaramillo (top) 0.91 5-5, 97/6-2, 97 41,78/43.28
(bottom)  0.98 6-1, 97/6-2, 97 45.38/46.88
Olduvai (top) 1.66 8-6, 97/9-1, 97 72.08/74.18
(bottom) 1.88 9-6, 97/9-7, 25 81.68/82.46
Matuyama/Gauss 2.47 12-5, 97/12-6, 106  108.98/110.57
Kaena (top) 2.92 14-4, 97/14-5, 97 126.68/128.18
(bottom)  2.99 14-6, 97/15-1, 97 129.68/131.78
Mammoth (top) 3.08  15-2,97/15-3, 124  133.28/135.05
(bottom) 318 15-5, 97/15-6, 97 137.78/139.28
Gauss/Gilbert 3.40 16-3, 97/16-4, 97 144.38/145.88
Cochiti (top) 3.88 19-4, 97/19-6, 72 175.68/177.41
(bottom) 397 20-2, 97/20-3, 97 181.28/182,78
Nunivak (top) 4.10 21-2, 97/21-3, 97 190.88/192.38
(bottom) 4.24 21-4, 97/21-5, 97 193.88/195.38
cl (top) 4.40  22-2,97/22-6,97  200.48/206.48
(bottom)  4.47 22-6, 97/23-1, 97 206.48/208.58
£ (top) 4.57 23-1, 97/23-4, 97 208.58/213.08
(bottom) 4.77 24-4, 123/24-5, 110 222.94/224.31
Hole 607A
Brunhes 0.73 5-5, 25/5-5, 97 36.76/37.48
Jaramillo (top) 091 6-3, 45/6-3, 97 43.56/44.08
(bottom)  0.98 6-5, 144/6-6, 40 47.46/47.80
Olduvai (top) 1.66 9-5, 97/9-5, 145 75.88/76.36
(bottom) 1.88 10-4, 97/10-5, 97 83.98/85.48
Matuyama/Gauss 2.47 13-3, 97/13-4, 97 111.28/112.78
Kaena (top) 292 15-2, 100/15-3, 97 129.01/130.48
(bottom) 2.99 15-4, 97/15-5, 97 131.98/133.48
Gauss/Gilbert 3.40 18-1, 97/18-2, 97 150.38/151.88

2 Midpoint depths of samples in third column.

m.y. A straight line on the time/depth curve (Fig. 9)
passes through virtually every datum level in the upper
150 m (3.5 m.y.) of the record; this defines a constant
sedimentation rate with unusual clarity and precision
(Table 4). Below 150 m there is an increase in the sedi-
mentation rate. Although the rate varies somewhat, an
average of 57.3 m/m.y. is determined.

Below 240 m, there are no datum levels for control in
the upper Miocene portion of the record.

GEOCHEMISTRY

Samples for carbonate bomb analysis were taken at
regular intervals from Hole 607, but included very few
marly intervals. This omission was corrected by prefer-
entially sampling the marly intervals from Hole 607A.
A total of seven samples was collected from the two holes
for interstitial-water analysis.

Carbonate Bomb

The calcium carbonate concentrations in sediments
at Site 607 range from 45 to 90% in the top 116 m of the
sediment column (Fig. 10), where the lithology varies
from marly ooze to nannofossil ooze. Below 116 m, the
CaCOj; percentage remains above 80%, although a sin-
gle sample from a green lamina at 292.7 m in Hole 607A
gave a value of 70%. CaCOj; analyses at 15-cm intervals
of the upper 160 m of Hole 607 are presented by Ruddi-
man et al. (this volume).

SITE 607

Interstitial Water

The pH of the squeezed interstitial water decreases
downhole very slightly, from 7.20 to 7.06 (Fig. 11); the
alkalinity shows a slight increase with depth, with values
ranging from 4.0 to 5.0 meq dm 3. The salinity shows a
significant downhole decrease from 35 to 34.2%o.

SUMMARY AND CONCLUSIONS

Site 607 is on the upper middle western flank of the
Mid-Atlantic Ridge at 41°00.0’'N, 32°57.4'W. It was
chosen to provide an extended late Neogene record in an
area known to have been dominated in the late Quater-
nary by 100,000- and 23,000-yr. oscillations of sea-sur-
face temperature and other water-mass characteristics.
The most important results from this site will emerge
gradually from detailed laboratory analyses over the next
several years. As at the previous site, conclusions here
are accordingly limited, in large part, to an assessment
of our success in obtaining a complete pelagic sequence
useful for future studies.

As indicated in Figures 3 and 5, we succeeded in ob-
taining a complete upper Pleistocene to upper Miocene
section, using the variable-length hydraulic piston corer
to refusal depth (150 m) and the extended core barrel
to total depth. Hole 607 penetrated to a total depth of
284.4 m (6.5 Ma). Hole 607A penetrated to 173.6 m
(3.9 Ma), then was washed down to 258.3 m (5.9 Ma),
and ended at a total depth of 311.3 m (7.0 Ma). Paleo-
magnetic, biostratigraphic, and lithologic tie-lines (Fig. 3)
between the two holes indicate conclusively that we ob-
tained a 100% complete composite section to at least
116 m sub-bottom. Below that depth, the lack of tie-
lines does not permit us to prove a 100% complete sec-
tion. Between 173.6 and 258.3 m, and below 284.4 m,
gaps will exist because we cored only one hole and un-
der-recovered about 10% or more of the section.

The lithologies of Holes 607 and 607A are foraminif-
eral-nannofossil oozes and nannofossil oozes, except for
a few foraminiferal-nannofossil marls in glacial-age sed-
iments in the upper 116 m (Unit I) (Fig. 5). The noncar-
bonate fraction in this unit is a clay or silty clay; quartz
(and to a lesser extent feldspar) dominates in the identi-
fiable silt-sized grains. Unit I represents the glacial ma-
rine sequence of the Pleistocene and late Pliocene; it
gives an age of 2.4 Ma for the initiation of large-scale
Northern Hemisphere ice rafting, in agreement with evi-
dence obtained on Leg 81 at Site 552A (Shackleton et
al., 1984). This age appears to define the initiation of
large-scale Northern Hemisphere glaciation. Unit I ends
at 116 m, yielding to the uniformly carbonate-rich oozes
of Unit 1I below. Unit II is subdivided at 192 m into a
foraminifer-rich upper unit (IIA) and a foraminifer-poor
lower unit (IIB).

Silica contents are low (0-7%) throughout these sedi-
ments. Three volcanic ash layers with bioturbated con-
tacts occur, one of which is adjacent to reworked dia-
toms indicative of redeposition. In general, these ash lay-
ers suggest: (1) significant local redistribution of older
eroded ash layers, or (2) contemporaneous ash falls. Sev-
eral nannofossil-foraminiferal sands occur in Units I and
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Figure 9. Time-versus-depth plot of cores taken in Holes 607 and 607A, with nannofossil zonation shown at the top. The datum levels used are listed in

Table 4. Numbers followed by A indicate Hole 607A (open circles, lower curve). (For updated version, see Baldauf et al., this volume.)

II. Graded bedding suggests pelagic turbidite deposition
in some; others have no grading, and transport by bot-
tom currents is a second possibility. Sorting of benthic
foraminifers as to size and shape indicates a turbiditic
origin for at least some of the layers. The rate of deposi-

88

tion was a remarkably uniform 43 m/m.y. throughout
the first 3.5 m.y. of record; variations were greater, around
a mean of about 57 m/m.y., in the lower 100 m of the
recovered section. The calcareous fraction is well pre-
served throughout, indicating little dissolution. All up-



Table 4. Datum levels used to consiruct the time-versus-
depth plot for Site 607 (Fig. 9).

Number® Datum level Age (Ma)
1 Top of Emiliania huxleyi 0.28
2 Top of Pseudoemiliania lacunosa 0.47
3 Top of Nitzschia reinholdii 0.65
4 Matuyama/Brunhes 0.73
5 Top of Jaramillo 0.91
6 Bottom of Jaramillo 0.98
7 Top of Helicosphaera sellii 1.37
8 Top of Calcidiscus macintyrei 1.45
9 Top of Olduvai 1.66

10 Bottom of Gleborotalia truncatulinoides 1.78
11 Bottom of Pseudoeunotia doliolus 1.80
12 Bottom of Olduvai 1.88
13 Top of discoasters 1.90
14 Top of Globorotalia miocenica 2.20
15 Top of Discoaster pentaradiatus 2.40
16 Top of Gauss 2.47
17 Top of Dentoglobigerina altispira 2.90
18 Top of Kaena 292
19 Bottom of Kaena 2.9
20 Top of Mammoth 3.08
21 Top of Sphaeroidinellopsi: inuli 3.10
22 Bottom of Mammoth 3.15
23 Top of Globorotalia margaritae 3.40
24 Gilbert/Gauss 3.40
25 Top of Reticulofenestra pseudoumbilica 3.50
26 Top of Amaurolithus tricorniculatus 3.70
27 Top of Cochiti 3.88
28 Top of Globigerina nepenthes 3.90
29 Bottom of Cochiti 3.97
30 Top of Nunivak 4.10
31 Bottom of Nunivak 4.24
32 Top of C1 4.40
33 Bottom of C1 4.47
34 Bottom of Ceratolithus rugosus 4.50
35 Top of C2 4.57
36 Bottom of Globorotalia margaritae 5.30
37 Top of Discoaster quingueramus 5.60

@ Numbers indicate age sequence; see Figure 9,

per Miocene sediments are barren of diatoms, but dia-
toms occur in uppermost Pliocene through Pleistocene
sediments.

As at Site 606, the lithologies indicate basically pe-
lagic deposition, but the enhanced deposition rates sug-
gest, in addition, redistribution of mostly contempora-
neous sediment along the seafloor. Because of a greater
basement age and a longer interval for subsequent bur-
ial by sediment, there are fewer outcrops in this area
than at Site 606. Nevertheless, the topography still re-
tains much of the initial basement relief: basement highs
are now sediment-covered (~ 0.5 s) topographic highs
marked by hummocky surficial relief; basement lows are
now filled by thicker sediment sequences (~0.5-1.0 s)
with smoothed surfaces. This represents a later stage in
the evolution of pelagic cover on a mid-ocean ridge than
did the previous site.

Site 607 sits on the edge of a topographic low in a re-
gion with thick cover and thus enhanced deposition over
a long span of time. The high sedimentation rates calcu-
lated for Holes 607 and 607A show that this site has also
received excess sediments from surrounding high topog-
raphy. The excellent quality of the various stratigraphic
records indicates that, again, this redistribution has been
gentle enough to enhance depositional rates without dis-
turbing the essentially pelagic nature of the record.
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Figure 10. Plot of CaCO; content (from carbonate bomb analyses)
versus sub-bottom depth, Site 607.

The ash layers, the “pelagic” turbidites, and the re-
worked diatoms all suggest that this environment of con-
tinuous pelagic deposition and gentle redeposition was
occasionally punctuated by intervals of more energetic
sediment movement.
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607  HOLE CORE 3 CORED INTERVAL 19.2-26.2m SITE 607 HOLE CORE 4 CORED INTERVAL
[=3
£ | cuamacren £ | oumeatren
x |= 518 =
8 l=.lelale z|l w 3 = B E z| @
g¥|z| = g| = GHAPH b MEIEIE 2
sE EE E a g cle (hriie uS . LITHOLOGIC DESCRIPTION - Eg g g 2 E g tﬁm’:’ggv L, LITHOLOGIC DESCRIPTION
33533535555 e g=g”§ag§§gg: £ EE
= |E g H 2 H B E
A HEHHE il s A HEHEH T EH
- -] Ll
] g iy Interlayorsd FORAMINIFER AL NANNOFOSSIL
H = S DOZE arid MARLY NANNOFOSSIL/FORAMINIFERAL o Interlayerea FORAMINIFERAL NANNOFOSSIL ODZE
~ T NANKOFOSSIL DOZE E und MARLY FORAMINIFERAL NANNDFOSSIL O0ZE
1 it Bl
% t~ 1 J‘_L i) . FORAMINIFERAL NANNOFOSSIL DOZE, whits [N8) FORAMINIFERAL NAKNOFOSSIL OGZE, wivte (D)
Ay W pale gray [NB) with minor pake gooen (SGY B/1) and o pale gray (N8I jocel olive (Y /1) eass; minor dark
2 -L_I_-— alive (Y 7711 rarn dark gray (N4) turrow authines griy [NA—6) urd white [N9) motthng throughout
-
§ AG i N I x.x:;;rﬂ;:un;%isslumnnnmm:nm MARLY FORAMINIFERAL NANNOFOSSIL DOZE, vani
o e - A {1 . vancabored; prodominantly o =) colpred: peedominantly pale olive gray (Y G1=7/1)
i E -J-_I_-J gray (BY &1 1o 871}, commaon dark gray (NA—B) i & 1 o pale geeen (SGY 8], conmon deik gray [NA-6) and
o K ations and moltkes hioughout, minar pale green [SGY | green [SGY BN} Wminad and mottles; unite typicatly
rd L"'J I T/ mattles and laminations, typically mxteaiively bus wrll Laminated; ol contecty gradations)
Far .L.'I'.l rowed with common subhorgentsl lamirss; all contecti "
3 1 gradational L
A Bl W
2 ] SMEAR SLIDE SUMMARY (%) i SMEAR SLIDE SUMMARY [%):
5 M _L'L_J \ l;. 75 ; 124 ; 124 2,1383.27 527 598
5 D Db D D
gl n * by Campesition Composition:
H é 2 = Quatee - = | . Quatz 2 4 1R
HE & Vewpsdtieds: T TH OB & Mesyminersty TR TR TR TA
: 3 Fosaminifers 5 10 15 Castrniate viee. - 1R
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S iatorni - Cale. anncfousdls 81 79 79 B0
HE :::mlunum I: - - hizd Distams ™H TR 1 TR
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&5 g § I-—|— Silicoflagellates TR TR
Ll ORGANIC CARBON AND CARBONATE (%} 3 55 '_-—1»-_
] g| o 2, 65-66 A G566 3 —— = i ORGANIC CAREDN AND CARBONATE (%)
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SITE 607 HOLE CORE CORED INTERVAL 348—444m SITE

§

HOLE CORE 6 CORED INTERVAL 44.4-54.0m

FOSSIL
TER

:
&
:

GRAFHIC 8
LITHOLOGY

GRAPHIC

BT
LITHOLOGIC DESCRIPTION LITHOLOGY

LITHOLOGIC DESCRIPTION

TIME - ROCK
T
BIOSTRATIGRAPHIC
ZONE
SECTION
METEHS
TIRES.

UNIT
BIOSTRATIGRAPHIC
ZONE

METERS

SECTION

TIME — ROCK

FORAMINIFERE I

MANNOFOSSILS
HADIOLARIANG
DIATOMS
Sab-batiem
TWTLUTRG
15T
SAMPLES
FORAMINIFERS
NANNOFOSSILS
RADIOLARIANS |
DHATOMS
Sab-battem
41.40 aath

-H Ineslayered NANNOFOSSIL/FORAMINIFERAL
MANNDFOSSIL OOZE and MARALY NANNOFOSSIL!
" FORAMINIFERAL NANNDFOSSIL DOZE

[ i NANNOFOSSIL, Al
NANNOFOSSIL O02E and MAALY FORAMINIFERAL
NANNDFOSS|L/INANNOFOSSIL OOZE

i

f

+T'
+

NANNOFOSSILFORAMINIFERAL NANNOFOGSIL

DOZE. white [N8) 10 very pale clive gray (5Y 7/1); tocal

minar dack gray N2~} mastis and laminations; minoe
} green (BGY 7/1) laminations

E{
¥
i
il

NNOFOSSIL/FDI
OOZE, white [NB) with loca olive (Y 7/1) cast 1
minor ek ey (NA-T) manmiing watteed thrcughour,
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1
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1
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i

i
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sy 7 MAALY NANNOFOSSIL/FORAMINIFERAL

Void NANNOFOSSIL DOZE, vericolored. prodominant pals
olve gray (5Y B/1=2/1) with common green gray (5GY
B/1); common green (BGY 7/1-56G 6/2) lamernee; loca!
dark gray (N4} mottles and @minations: all contacts gra-

MARLY FORAMINIFERAL NANNDFOSSIL!
NANNOFOSSIL OO0ZE, waricoloied; prodeminantly pab B
olive gray (5Y /1) andt pale gresn geay (SGY 771); com
mon dark-mediom gray (N&=7] taminan and maities
extensively burrowsd, locsl minor gresn (BGY 7/1) mot
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it SMEAR SLIDE SUMMARY (%): 2
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o o o
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SMEAR SLIDE SUMMARY %)
2,147 5,64 B, 50
o ] 1]

o
1h
it

.I.
.I.

i

Camposition
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607  HOLE CORE 7 CORED INTERVA 54.0-63.6 m SITE 607 HOLE CORE 8 CORED INTERVAL 63.8-73.2m
H FOSSIL 2 FOSSIL
® |3 = |5 CHARACTER
L A EE & u - EMAEE 2
BAEHHELIE .5_ & QRAPHIG g LITHOLOGIE DESCRIFTION R EEE § & GRAPHIC LITHOLOGIC DESCRIPTION
[ % g E E | uTHoLogy ' E HNEIH £ | urholoey
w3 |EN|2 “ 1lg ¥ 3 u w3 |Em| 2| E| < i Qo g 2 Fy
S AHHEH L S HHHHH R £k
F |5 § HE E i F |8 |2 H |z |38 e !
3 HE R E s |8|2|s)533 3
0 (=,
5 o
? T ‘ ERAL o Void Interlayersd FORAMINIFERAL NANNOFOSSIL
" L o] :m:g:mlt gg;ﬁ and MARLY FORAMINIFERAL osTo == 0O0ZE and MARLY FORAMINIFERAL NANNOFOSSIL
i ] | o oozE
= B ]
1 n NANNOFOSSIL/FORAMINIFERAL NANNOSOSSIL . -—|’--'--+:-'i FORAMINIFERAL NANNOFOSSIL OOZE, white [N9]
i) OOZE, white (N3} 10 pale olive gray (SY 7/1), common P = o b with common aalk alive gray (5 7111 cast; cammon dack
b dack gray [N4=B) mottles snel laminateans, locil mimos “—l— —H gray (NS] mottes and lamimations
= @roen (BGY 7711 laminationa; small 11 em) waicanic pebbles o _EL_:
N at Section 3, 59 and 88 em :__’I—?‘l—*: MARLY FORAMIMIFERAL NANNOFOSSIL OOZE,
E P_|+_"+ 1 &i ¢ O, —f: varicolored; predominantly ofive gray |5 B=7/1], comman
- —i; == MAALY FORAMINIFER NANNOFOSSIL OOZE. o g -_,_":.. dark gray (N8=6] mottles and laminations. common given
- varicoloed; predamonantly pale alve gray (5Y 81-2/1, _—':‘_"‘"‘_‘: {6G 6/2-5GY B/1) Leminations; gradatioral tops snd
ks . _I_-J._I_.a_ NE with comman dark gray (NS) laminations and moes, —H— ——, — bases; oxtensively motiled
% -L_L_L.L_ — comman green (5G B/2-5GY 8/1) laminations and motibe: " [~ N5
2 = g Bpedt T typically wall taminated; all sontacty gradations '\5. 2 MINOR LITHOLODGY: Section 3, 78-80 em NANNG
: _L-L.'L.,I_ SMEAR SLIDE SUMMARY (%1 = FOSSIL FORAMINIFERAL SAND, dark gray (NS5[ lower
- -.-_I_J'.I_ = 2.100 3,72 663 z comtact sharp, upper contact gradational; pyrite-rich
ety p o D z ) SMEAR SLIDE SUMMARY (%):
o Jo - Compasitian: Lo )] 15 1,1423,82 5100
E F:T.."‘.q Ouartz ™ TR - 2 8 b b M D
8| o = ] |+_| Feldspar - TR - E Compasition:
_|_"|—_|_ H Vaoleanic glan TR TR TR = Ouariz ok = TH
= = Faraminiters 5 15 10 Faldipar — e RE i
- ot [ Caie. nannalosslls 85 8BS 80 AG [FM Voicnicgles TR TR TR -
3 "":Q_I_r . Sponge soicules TR = 3 Carbonate umipee.  TH - = =
—I'—_|. i SilicaMagallates - TR - Foraminifers 1 ¢ e 12
—+—g— Cale, anncfossils %0 80 40 82
& —|:'- Sponge spcules - TR - TR
' —— = ORGANIC CARBON AND CARBONATE (%): x 2| +:;L— =
| 5 ¢ |—g—|—|- 2,65-66 4, 6566 2 = T~ ——] ORGANIC CARBON AND CARBONATE %]
5 e ! % o o
& 3 malh Organic carbon - HE] gy 2,65-86 4, G566
z —t Carbonate 80 3 R E F—S_.;j | Organie castian i
—— —H 3 S - -
E % =t e % = % Carbonare NR o
HE et | HE sy
H 2 y —= =
- E 4 | H A = ——,—H
[ i i e
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i e oy
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s RE 9  CORED INTERVAL 73.2-828m
x
2 SITE B07  HOLE
g 5. 5 CORE 10 CORED INTERVAL 828-524m
= E“ 5 E g [ E FossIL
\ & :é H gl & L::;Tl;:'mm E = |Z | _cMARAcTER
w5|2 ; 5l & 0LOGY |, LITHOLOGIC DESCRIFTION - EMABE ]
£ |5 i { 3«- E g ‘f'é :E E 2 ;_ = GRAPHIC
|_ H o
5 |2 H EEEE g ¥ g 3 ! :‘:' gl g LITHOLOGY LITHOLOGIC DESCRIFTION
7 T e e = e
R B = & 3 g H
R I- _|_|_’:1 NANNOFOSSILIF =T
05— -t = | s HANNOFOSSIL 0OZE and MARLY NANNOFOSSIL/ - |
: - ++_:| FORAMINIFERAL NANNOFOSSIL ODZE Wil H g‘c';'ww FORAMINIFERAL NANNOFOSSIL
= H 5 = o H E and MARLY NANNOFOSSIL/FO
£ H T —*_;;_FI-I— = NANNOFOSSILIFORAMINIFERAL NANNOFOSS! g B i NANNOFORIL 00ZE S
L] - i [ . DOZE, pate gray (NB), eomman daek gray (N4—7) ;., » Ni 3 A:-L-L
— —t— rich mottle ik A
: R M'r::': 5; local green (56 7/2) laminations: pyritized 5 T=11 |t FORAMINIFERAL NANNOFOSSIL OOZE. pale way
— at Section 1, 106 em = (N8); camman olwe EY
] 2 i g L5 gray {BY 6-7/1) and gray (NA-7)
] = _|__L. o iy _L_L.L mattles; local gresn (BGY 7/1) and olive (5Y 6/1) laminae
% 3 = 56772 ARLY NANNDFOSSIL/FORAMINIFERAL 4 = ik B R gesdatjanal contacts .
4 = = ¥y P Saul Tappetl * . 3 _I.: —
3 s oo i gt 2 way (Y 6-7/2), lacal i s ke, MARLY NANNOFOSSILIFORAMINIF
=4 I_l_'l-_|__ < jo wey ”f“ laminations and motties. 'I'.I_'J"_l_ NANNOFOSSIL DOZE w;m.,,,d.lr::;:' ity
AT T olive N 7= ¥ ¥ ’ ' pale
1L BT iy SMEAR SLIDE SUMMARY (%) S Bt o (Y eimmnly
1. N D Sy 1,61 1,106 2. LT B B
5| o pe 2 BB iy o D d“ ol Sl 2 Ty M
H o g gl Conpeskion: L LR v:‘f "1;\:?::?;26‘{ SR A 116121 Dy e ey
g i oy 7 Sl Bl Cusartz — HR = < ke o] 1), bionirbated, gradstioral contacts
L § 8 et = Fuldipar TR o= M S
s
H © -1 T, s X I: = - 1 e B sy /1 SMEAR SLIDE SUMMARY (%]
ca B _I.-j Glsianity I ! S ol e (M oo A1 44045 60 4R
s By Wil Pyrite - R = e = 4 e petal | P TEEE
= - i i Carborate unspee.  — . 3 2 i e 5 - i dep::'l on
5 -I_.'I-_l_'I Foraminifars 8 10 ] 3 B FG ] Heavy minera) Ik ot 3% 2
:._ -I-_I_-J-_I_.J Colc. mannofossils 02 B0 88 & 00 al _|__‘__|_.L ! Voo dﬂr v - ™m - 2
g4, Distoms = g Mol - o= - =
= -'-_I_J—_J _ = 3 _|_"'_|_'I' Focaminifers AL L] 5 3
Y = |, % Calc. nannofossils 80
2 i o el — 5GY 7N LI R
z 2l B oy g g ORGANIC CARBON AND CARBON : == [T N
T ATE (%) == |
ol = " _|_" 20585 4, 6588 H _‘:|— 3 [ ORGANIC CARBON AND CARBONATE (%)
p g i R Rl Orgunic carbon _ R | — =] 2,66-66 4, 65-65
'5 + .L'L_L:L_] Cashanats ai %0 . % = - -l:.:l: ul. Organic cosbon  — e
I el H E ! Carhanate MR
Fhar-i . A |E =] 8
T 5 3 ==
- = —
T3+, 4] | |seran E e
2 ol [ = I I 7 - K
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SITE 607 HOLE cogre 1 CORED INTERVAL 92.4-102.0
. .0m
g FOSSIL SITE 607 HOLE CORE 12 CORED INTERVAL 102.0-111.6m
< |3 CHARACTER | H FOSSIL
8 [EuleT=Tel [ 13| 2 § 3 EGTI
T 22|18 K o & GRAPHIC 8 lzulz2] 2T HE;
G E H e |5 B LITHOLOGY LITHOLOGIC DESCRIPTION & ES HEE ol & GRAPHIC H
w52 e EAE 2 12 |ES]s E ¥ = LITHOLOGY < LITHOLOGIC DESCRIPTION
N HHE B : MR HEE R E R ¥
R EHEHEHEE !gi 553255?3"*‘ =g g
E |d|= ER L r = C
i : MHHHHE 5
g — - Void
i ]
Intortayered NANKOFOSSIL GOZE and MARLY § T — =] .
NANNOFOSSIL O0ZE . 2 -l-_l_.l_ Intirlayared NANNOFOSSIL DOZE sod MARLY
T " N =1 Lol NANNOFOSSIL 00ZE
l | NNOFOSSIL OOZE. white IN91 to palv grey [NBI, 8l s 1 T
e B | i Btgmeminis, Gradstianl Esntacts, lecal miner dick gay .| £ iy by NANNOFOSSIL OOZE. pale gray (NB) with mient facal
-l_.‘_'_l.d_ INSI motties ; ; _‘_4_._._ irvrie-sich dirk guay IN4) mon ey
- 2| & i
2 _I.i_l: MAALY NANNCFOSSIL DOZE mediom gray [N7), e § b ey MARLY NANNOFDSSIL ODZE. modum guy (0] o
b A gyl ey .. sxteniivily mottied with darker gray [NB), jocal grean £ -J—_L-I- palw f‘!"" wriy {BY 7711 and gresn [5G F/1). local grewn
2 el Eepd 5AG 771 185G 8-7/11 lamvinoe, all contacts gradstional; pyr it burraw 2 = g 186 H1=BGY 7711 and way (NG=T1 laminse, extmnssaly
ol Ty S L E il — 2 v
i g N . 36 e i o U e B mottied, gradational contecty
a = Wy i
i SMEAR SLIDE SUMMARY (%). © i,
2 .I_-L.I_-L 1.BE 2,18 3,100 4,95 % 124 - TI 'I-.I_'I_.l_‘ . SMEAR SLIDE SUMMARY (%)
o By o b b B D £l 2 e oo 1 Wl Wl 1,23 243 2131424 518
T Compasitain; Tt B n np b DO
o Sl Feldypar - TR TR - TR e Compestion
AL Pyrite TR - = = = 3 o o] Wm Foldwgar ™ TR TR
2 -y e ) Carbianate urapec, TR - S i e Tt el Pyrite - 3 TR
I L_l.._l_:l Foraminifers B 8 8 -] o B PO - Cuthonaty umipee. - TR 1 TR TR
2 Rl | P T T-¥ R~ S SR - B 11 o =1 == Foramunilers 5 ] 1 [ g
-L.J_.,l_._" Hadiolarians T™H TR - = = 1 J."_.l_" Colc.rannafowis - 86 88 80 84 Bl
E et = i B
-+ = o
g8 X _._—L~_I_- ORGANIC CARBON AND CARBONATE (% B B I i ORGANIC CARRBON AND CARBONATE [
e Th Sk 2,65-60 4 6560 3 Bt 1o S g1 B 28568 4 G556
=3 P g5 P Organie earbon — = = 'L.J,_"__I_ Oirganic carbisi
_‘__-_‘:- s Carbonate MR a5 . '_L_‘__I__l_ Canvomane 89 ]
35 = Al el 2 B s
Tl
8 g i | i WSl S 5GY 701
= e E =
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I 5 B Gy L~ - -
3 ] AT
A il e -
2 g 4 - _L.I_ = e
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i3 e B Ay
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SITE 807  HOLE CORE 13 CORED INTERVAL 111.6-121.2m SITE 607 HOLE CORE 14 CORED INTERVAL 121.2-130.8 m
g FOSSIL = FOSSIL
5 E Tcr:an;l:'rsn oo § $ |_cHanacren
O HE] & GRAPH Gu|B| 2% gl &
Tg '«'E E g H e |5 E I.!THI‘)LDIgv . " LITHOLOGIC DESCRIPTION fg ;.3, E g 3 . g & tmj_n;gr . LITHOLOGIC BESCRIFTION
w z & "
A AHHHE M +H SHHHHTHE 2 £h
R HEHEE FEH - AR E S
& |& & |& = H § BHEE '! E SR 5
i T -
- £ Syep s L= T
] i 1y —t—
= "'_l_"':. o Interlayered HANNOFOSSIL/FORAMINIFERAL ] — FORAMINIFERAL NANNOFOSSIL ODZE. pale gray
0.5 g i by MANNOFOSSIL O0ZE and MARLY NANNOFOSSIL =] —fE‘El [pewdominantly NB with mince M2), local minor paby
i OOZE. white IN8~5) 1o pale gray (NB), dark gray [NS—6) g byt . ween [BGY 7711, 50 /1, and dark aray (NGI: deck aray
1 - motties seattered threughout unit 1 | _*:|:._"!:| patches irich in pyrite?] scattered thioughout core
W Bl 3 B B e el
10 = ﬁ :_:i:'__l—ia SMEAR SLIDE SUMMARY {%:
= "'.I.‘LJ. = S —— 1,860 2,122 3,1404.28 7,10
. 2 1 Ly 5 SMEAR SLIDE SUMMARY (%) 2 s 4—'|‘-1:4:| e o ©o D 0
& e o Bapnt By 1,30 2,100 3,740 4, 114 5, 130 ; e == — Compasition
b .I_'I'.l_"'" o o o [ I 3 L :|:|__|__|Z| L _sa Feldspar TR TR 1 TR TR
H TR Compoition § _'_—i:’_—l:‘ Foraminiters LR B < R b
E el Feldspa TR TR TR TR TH g = —— Calc. nannolossis B9 90 87 83 88
v il e Pyrite TR TR - £ 4:'__|d =
S 2 e ) Foraminiters 6 @8 12 10 N A B it .
3 ] Cmihcioady: 86 WE 8 86 B9 - o =t ORGANIC CARBON AND CARBONATE (%)
g LT & I S D 2, 65-66 4.65-86
8 _i.j:j A1° ORGANIC CARBON AND CARBONATE (%) "_':—]- == Dias Gy il =
- H 2.B5-66 4, B5-BE —|—|—|— .
] § :‘L'_J. Organic carban  — ~ B > g -':|— -—|;i
- T I e Carbonate 6 o i I
——= — X _Eﬁ,
I L= T st L s
L=t B ===
b— —— i g
4 e 3 ty=tmy i
= —— ==
== | ! e el st
H = oo
H——— = —— =
= == |! H= ———
9 H— —— — . e —t———
e =l | |
= = B =
: P =] . ==
; i g 5 Iy ’
3 aass s B o
3 4 R s iy sl et
4 4 m ot 4 e
g B i o et § s
s HeeeE | a ==
¥ h— H
3 E 8 $ % H =]
= B g el = ] ==
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SITE 607 HOLE CORE 1 CORED INTERVAL 130,
el L.B—140.4
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607  HOLE CORE 19 CORED INTERVAL 169.2-178.8m SITE 607 HOLE CORE 20 CORED INTERVAL 178.8—188.4 m
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MR HES 8 |=zulel=]e Z| 2 >
(-3} = = wl e - @
ez 8 H S| & GRAPHIC il < 8 GRAPHIE & vl
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SITE 607 HOLE CORE 23 CORED INTERVAL 207.6-217.2m SITE 607 HOLE CORE 24 CORED INTERVAL 217.2-226.8m
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L3 | §sSE== dFE HEHHHH T HE £5E
- - b - = oy
N AHHHH: =+h N HHHE £
& z|z|ojd =3 3 = |8 2l |a 3
e | g - - 4 }
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SITE 607 HOLE CORE 25 CORED INTERVAL 226.8-236.4 m SITE 607 HOLE CORE 26 CORED INTERVAL 23642460 m
2 FOSSIL [ FOSSIL
x |%§ | _CHARACTER o g CHARACTER
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HOLE CORE 29 CORED INTERVAL 265.2-274.8 m CORE 30 CORED INTERVAL 274.8-284.4m

ZONE

TIME - ROCK
UNIT
BIOSTRATIGRAPHIC
FORAMINIFERS

GRAPHIC

GRAFHIC
LITHOLOGY LITHOLOGIC DESCRIFTION

LITHOLOGIC DESCRIPTION LITHOLOGY

ZONE

FORAMINIFERS
SECTION
METERS

METERS
DiaTOMS

BIOSTRATIGRAPHIC I
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>
2

NANNOFOSSILE
RTINS
T
ME
SAMPLES

Glabaroralia conaminzes Zone

!.
}_
E_
0| DRATCLING

[TTTTT T

i.
F
'

FORAMINIFERAL NANNOFOSSIL OOZE, wery pale
gray (NB) faint green (SGY B/171, 510 mm Leminge
common in Section 1. Dark gray (N&=NG7) patches (py-
SGY B rite?] common throughout core, Olive (5Y 7/3) tamin: 1
atien st Section 2, THem
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FORAMINIFERAL NANNOFOSSIL OOZE. pale gray
{NB), dark gray [NS) pyritei?] patches common theough-
out tore. Green lominge (BGY 7/2) (6 mm) at Section
3, B7-82 cm.
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SITE 607 HOLE A CORE 1 CORED INTERVAL 0.0-6.4m SITE 607 HOLE A CORE 2 CORED INTERVAL _ 64-160m
2 FOSSIL g FOSSIL
5 g CHARACTER s z CHARACTER
EMEEE -] M EE F u
SlE2lEIZIE] | 1BIE | amome | g R — A HHERAR R E Lvovosicoescnrion
S|zNlz < 2|l w R S|En|z(2] % gl w 4 a
wS|EN(Zl gl 52|88 2 HEE g=le" 515|318 gel8| = e d
= |3|2|8 i = E |5 |3|¢ 3 E
S HHEL HEH N TEF
@ E a 3 ® |&|=F 3 o
B o i [ I IO Intertayeved FORAMINIFERAL NANNOFOSSIL OOZE
§ _i" ettt N Y S MARLY FORAMNIFERAL NANROTORIL OozE 3 Intarlayared FORAMINIFERAL NARNOFOSSIL DOZE
05—_:‘&_'_—551'__“ = . EORAMINIFERAL MANNOFOSSIL OOZE, upper 60 em 2 and MARLY FORAMINIFERAL NANNOFOSSIL 00ZE
1 1 ; ! yollow-tan geay (10YA 7/3-10YR 872), remainder pale 1 A ESAL T PRSI OO s
-3 +—|—_* \ =~ {N?—-E};v.lh SO AR g o) Tt U ool with minor medwm grev (N7] and pale tan groy [SYR &1
10 +|‘i' | Rl BNt R Couma e sniscal opin birtawe. B/1), dark gray (N4—6} mattling common
N ———H
7 —|—+ L R AT Dl bk, MARLY FORAMINIFERAL NANNOFOSSIL OOZE,
8 3 Lo _’_-:E: : wrcsloeel; peacymasntly, lght, ollee aey-i6 Y. 811 nd g waricolared; gredominantly olive (5Y 8/1-8/11, wray
- I < medium gray (N7} with varyng smourts of pale luish gray - BT, comunae (GVH. O11-8/1, common dub gy
== ' {BBG 72} laminae; common dak gray IN&-G) mottling ’ ,
+| :: i throughout iNd=8] matthing.
3 = H ; )
E —|—_:: | SEARSMIE suuuar:wrslem 124 390 4 140 o SMEAR SLIDE SUMMARY (%)
2 I--|— b b b b 2 164 3,141 6,122 @ 106
+ = ! Composition oD o [}
g g g o —— ! Feidipar 1 1 1 TR Voud Composition:
o= Heary mineral - TR 2 = Feldpar TR TR TR TR
F1 R N __E|__“”.,'__‘: Clay TR - e Pyrite ™ - TR -
E H 8 . "":E Pyrite W - T W 2 g Cabonateumspes. TR 1 TR 1
= - e Cartona ot . LI 3 = Foraminlens 12on 1 7
2 E 3 - Foramifers 1“1 ;: é: s Caic. nannafassils 88 88 91 &2
g = yaltr 3::0:”»‘0“" 4 ﬁ‘ é & g Diatems - ™ TH -
s oy e, 5 2 32 3 Radiotarians - T - TR
o ———H Raddiclarwns = = - TR HE o
s 3 E‘"_,:’:i, Spongs spicules TR TR TR TR H § 3 3 . Sponge spicules TR TR TR TR
N 1_—|— —|:'_ Silicaflageliates - TR - ™ H s Silicoflageilates ™o - - =
g2 = " : H
z —'— 2
= ORGANIC CARBON AMD CARBONATE (%) 2 g g gt ORGANIC CARBON AND CARBONATE (%)
P on H —t=] 1. 100-101
g f:...l_|__| Organic ewban  — § E § —— Oeganic cwbon =
b B e | et g Carbonals 7 3. = 4 == =H Carbonate 7%
==t = —=
== == w|8 ] oG
do == gl=z - =
Jridr = =z Bl e
| e B o o il
3 | ] . —— .
EESE =
i B 854t b g o
gt g
e B
—= e
4 e :‘:|_|_|.
B8 i 3 ]
] - pod == ==
sol5] 2 Bl e g
aGlaG|ce oo 72 - B g S
ccl o T-1= _4_._1-4
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SITE 607 HOLE A CORE 3 CORED INTERVAL 16.0-22.5 m (+ 1.9 m wash in = 8.68) SITE 607 HOLE A CORE__4 _ COREDINTERVAL _ 22.60-30.50 m (+ 0.69 m wash in = 31.49)
2 FOSSIL g FOSSIL
§ g CHARACTER § 5 CHARACTER
MABE z| = FRNE z| e
2% gl & GRAPHIC cylEl 4 g| =
‘f’g' :S H § E £ E LITHOLOaY < LITHOLOGIC DESCRIPTION ‘I'E' =§ ¥ g E £ I Lf‘,':‘t'gg* LITHOLOGIC DESCRIPTION
S AHHEH +H HAHHHE  HE TR
£ s £ |2 = z E £ !
g |8 i g il G G o ; I E 2 HE 3
T=T=F =1 F-T7F— =11 4 FOR. DOZE
o= =, B NIFERAL NANNOFOSSIL
g ,_+_|_+_4 E | L AL MANNOFOSSIL 00ZE E‘[ m —l:_::—QE: i and MARLY NANNOFOSSIL/FORAMINIFERAL
e and MARLY FORAMINIFERAL NANNOFOSSIL ODZE ~ J-I=15= | NANNOFOSSIL OOZE
=11 0.5 I—i—_|:|' FORAMINIFERAL NANNOFOSSIL OOZE, pale grav
o "'_**:"_‘:‘ H FORAMINIFERAL NANNOFOSSIL OOZE. pake gray N —H—H (NE] with minoe medium gray (N7, common dark gray
== = N8) with minar medium gray (N7) and pale green gray . = burrow motiling, pyrita-Tilled bumow at Section 2, 83
‘_+_.|_| . |GY 8/1), comman derk gray [N&=7} martiing through 10 +I_|:|- em; glacisl dropstones (<71 em) mt Section 3, 60—108 em
4:’:'__|:| ! out; mnge dark gray (NG] and groen [BGY 8/1) lsminan. ~—|:|_ and Section §, 142 em.
£ =t . ol i MARLY MANNOFOSSIL/FORAMINIFERAL
4] s et E MARLY FORAMINIFERAL NANNOFOSSIL DOZE, gl g === r NANNOFOSSIL OOZE, varicalored; precaminantly olive
E| = _|:|__|:‘ H i i clive grav) (BGY 7/1) 5| = ety gray (5Y E/1) to green gray (SGY 6/1) with dark gray
=== | with comeman green [5GY 71 laminas. ===, —H NS common green laminae (5G 4/1-5GY B/1) all con
% _'__|..- _|:‘ H s —l—_|_ tacts except Section 4, 125 am gredational
a —a—i—|:| SMEAR SLIDE SUMMARY (%) ot o GMEAS SLIDE SOMMARV
E 4:’_ 1,00 2.0 3,71 552 2 = ._‘:f' 1,130 4,83 5133
|| FEEE | T o
= = == Campatition: £ —':@ | ko
- 4—"*'.'-*—_':| ' Quartz = 3 = T g by | Faldspar TR TR TR
7 _':i—_'_—lq Pyrite - - TR - ——, —— Pyeite - TR -
et T o Carbonate uarspac. T Mmoo - I_':l:* Cartinuta i, ™" 8 2
-3 1:.:*"'_; Faraminiter 3o 1w N 4 b Faraminifers 1 10 12
[ g Cale. nannatossils 84 85 89 B9 ) o Caic. nennafassils %0 B2 85
— Diatams - - TR - —|:|_—|:|_ Spange spicules - - ™
Rodiatarian - - ™ - = ===
’g Spange spicules - m - 5] .E _,_“__|:|_ 3 ORGANIC mnng«;u}gc:n:;:a;rs )
z =" +'-|— bR
&~ 3 . ORGANIC CARBON AND CARBONATE (%) g ] 3 === |o g:,;:.::bon 2 =
H g || JFe¥n 3, 100-102 3 2 ==a o
HE —== el HE ey
HE % == c g H ==
£ =+
2|3 8 == £ s_
g == 5 i
& e :
@
o n| 2
alz 4 e e = [l 2|2
L4 B ==t [] .
= = —I:t
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SITE 607 HOLE A CORE 5  CORED INTERVAL 305-40.1m SITE 607 HOLE A CORE 6 CORED INTERVAL _ 40.1-49.7m
7]
2 | cubRataen = FossIL
§ 2 x g CHARACTER
Euw|B| 38 Zlg > 2 | w z
Y EHH E 8| = GRAPHIC w|E] 2 2
1z |ES|E[E) 2 SR THOLOGIC DESChIPHION Ecilziy § e LITHOLOGIC DESCRIPTION
w3 |EN]2 3 HE =5 JE|2R|Z sl & o a
H 3 5 3 ; H E H g ; 3 B = FEE
-] < I = 3 =
ElE 25@ 3k b ERHEHHE £1H
g! 4 FO LA ooze &
= and MARLY FORAMINIFERAL NANNOFOSSIL OOZE ] Intertayered FORAMINIFERAL NANNDFOSSIL DOZE
s 2 =nid MARLY FORAMINIFERAL NANNOFOSSIL 0OZE
FORAMINIFERAL NANNOFOSSIL OOZE. whire (MO} ;
1 10 light gray (NB=5Y 7/1), common dark gray (NA—8) || o L50Y N FORAMINIFERAL NANNOFOSSIL OOZE. pae gray
Iowrrowe mnttbes ardd laminas, common geen (9GY 71— ' INB), common dark gray (N4=7) mosting, minor pale
5G 6/2) moriing and taminas t green laminae (5GY 7/1).
¥ !
MARLY FORAMINIFERAL NANNOFOSSIL DOZE, L . MARLY FORAMINIFERAL NANNOFOSSIL OOZE
-] waricolored; prodominantly gray 16 greenish.gray (5Y 6/1— = vatcolored, predominanily alive gray (BY G711 to green
] 5GY &/1) with common dark gray (N4=5) laminee and b gray [SGY 6/1), common dark gray [N4—8] motiling
i W H 1 antt lemination, common green (SGY 7/1) laminas and
! matties, common olive (BY 7730 momkes, all conacts
MINOR LITHOLOGY: Section 4, B2-84 cm: VOLCANIC gradstional.
ASH. dark groy [NE], wharp upper and lower contacts. SMEAR SLIDE SUMMARY (%)
2 * SMEAR SLIDE SUMMARY (%) 1,197 2,903 556
) 1,102 2,80 4,50 4,83 D o o
Veid D 0 M a Texture:
Texture: 1 Silr 30 15 40
2 A E = Compenition
=2 Composition: = I [sevn Ouartz 30 1 a0
" B NG iy 0 2 3‘; - 9 T Faraminifers 15 10 10
acpar ¥ = Cale. nannolosits 55 7 50
g Heavy minerals 1 = i = i
o Velcanic giait - T - m He Silicotiageltates - TR =
38 Foraminifers 16 w10 - H
E § 3 Cale. nannofaits % W S0 5 ORGANIC CARRON AND CARBONATE (%)
b Silieolagellates - TR TR - u ! 1,100-101 6. 100-101
s ; 3 i Organic carbon = -
3 ORGANIC CARBON AND CARBONATE (%) ¥ 1 Carbonats 55 88
=3 1, 102103 § 5 |
3 g Organic cacbon = § N 2 X
5 g Carbonate [ g 4
& £ !
°
ol 3 i
82 ‘ HE r
¢ 5
. Y
i i =
= !
— | e
—— i ol E
2 == 'l ==z =
4 S z :
=1 g
—H— e "
' t
g —|—|—|
ol —t——
x5 51 4 2= —
- L E H
—t— —4 i
_._ N -
——— | 3 !
K e ] i
E g I=E == i
2 = — &
|8 i &
e e n 2| -
o el [ 1] H
=, ==
=, ——.— 3
= E
== |u
+ —4— " {—
& = == —} Y —
e —l
===k |l
g
3 =] |i SGY 71
g oy i S 2 mE
s o d 1"
e e ' Ed it
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607 HOLE A CORE 7 CORED INTERVAL 49.7-59.3m SITE 807 HOLE A CORE 8 CORED INTERVA 58.3-689m
2 FOSSIL H FOSSIL
§ i CHARACTER « |& CHARACTER
M OE zl e R ETRAEE £
=882 5 5 S GRAPHIC - [B2 = 8| g GHAPHIC
3 ’éé £ 2 £ E LITHOLOGY LITHOLOGIC DESCRIPTION i E E P LITHOLOGY LITHOLOGIC DESCRIPTION
S HHHE FHE T EF - HEHE R i
R HHEHHA kS al HHE i
I = i @ 2 = HEE g =
= ERAL N,
e I ERAL L DOZE 8 anct MARLY FORAMINIFERAL NANNDFOSSIL OOZE
g } and MARLY FORAMINIFERAL NANNOFOSSIL OOZE S
FORAMINIFERAL NANNDFOSSIL DOZE, white [NAS)
i FORAMINIFERAL NANNOFOSSIL OOZE, pade gray (N8} u to pule gray (N8| with common dark gray [NB-—-8) motsling
1 with common dark gray [N4-7) manling, local paie ,E 1 and lsmination; 2 smadl (1/2 em) glacial dropstones st
wrean [SGY B/1) cast, common diffuse green (5G 7/1) 3 oo Secuon &, 88 cm
y and medium gray INB/T) s
% N5 % MARLY FORAMINIFERAL NANNOFOSSIL DOZE, vasl-
MARLY FORAMINIFERAL NANNOFOSSIL OOZE, varl- 3 colored; prodominantly alive gray (5Y 67711, comman
5 Vi mln.'u:::mpnd:mmmlv olive gray {BY 6/1} with comman ‘El 2 — aray (NG—8| mottles and laminse, comman green (BGY
= ween (SGY B/1) and gray (NB—H), common yellow/gray 2 = 8=7/1) laminae, common olive [5Y 8/1) mottiing towards
| F5Y B/1) and dark gray motties; green (SGY 8/1) and gray § —F-: l' tase of units; extengively burrowed: percentage of laminss
NG=T1 1 + 8ll conracts grad . 1 Increain towids base of units.
! - e SMEAR SLIDE SUMMARY (%)
SMEAR SLIDE SUMMARY (%) ] 1,23 4,100
2 m 2 3 —|-I~
'I -1 ’m 1_D|?5 S'Diao + — Texiure: 4 2
Texture —9—_‘:|—_ | St E 15
- Sih o ’ +I+ 3:.”’"“ ™
p 1 =
e 1 mﬂl-w 5 = = —H H Volcanic glass TR R
| oo - I i w ] — NE Foraminilers 2 10
=|* § Foraminifers 0 12 ¥ ] === L1 [»
£ ] ) Ele g, Cale. nannotosils 88 73
& | 7 Cale. nannofaits 60 L Nl g =+ :
Nl g i i ] = e N Distoms TR
g & 3 3 ‘\; Silicollagellates ™ - i o] L4 F Radioksrians - 2
1 . ] ' - g '+*|—|—
£ 2 3 ] ORGANIC CAREON AND CARBONATE (%) ] g 3 —p= _|: ORGANIC CARBON AND CARBONATE %)
2 E _ 1 2, 126127 ﬁ _ ‘-P"_|: a_100-101
% $ H Ongariic earben g E !I—P- = Organic carbon
2|2 Carnonam 68 —|_!— Carbanate 8p
2 ] i 2 H
b3 bt L b - g
G t NE a
- b ™~ -
2 z
§ z [ E = —— I
4 ' 4 e = L povrn
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—
==
e =) ]
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RE 8 CORED INTERVA 66,9—78.5 m
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HOLE A CORE__ 10 CORED INTERVAL 78.5-88.1m

o1t
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Fomaminirens |
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DIATOMS
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|
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LITHOLODGIC DESCRIPTION
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¥
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L09 FLIS

N7 Interlnyered FORAMINIFERAL NANNOFOSSIL DOZE
L. = antd MAALY NANNOFOSSIL/FORAMINIFERAL
NANNOFOSSIL DOZE

FORAMINIFERAL MANNDFOSSIL OOZE, white [NO)
10 pale greenfgray (Y 7-B/1), minor light gray INT)
faminge, minor dark gray [NS=T} pyviterich uirrow 1
mantling

Intaslaynred FORAMINIFERAL NANNOFDSSIL QOZE
and MARLY FORAMINIFERAL NANNOFOSSIL DOZE

o
i

TBS0

i
1

FORAMINIFERAL NANNOFOSSIL OOZE, white (ND) to
pale gray (NBY with local green (SGY B0 and medim
way ING-7) laminae, minac dark grav INS=T] pyrite
nch? burrow mattiing

11
i

S

i
i

+
i

NANNOFOSSIL DOZE, varcolored; predominantly pabe
gray (6Y Bf1) 1w pale green gray I5GY 6/1), minor dek 2|
gray (N4-B) mariling and pale gray (NS} laminas, mings

sGY B MAALY FORAMINIFERAL NANNOFOSSIL OOZE,
varieolord; pale gray [NBJ to pale olive gray i5Y 711,

i

.l.
1

i

7040

common dark gray IN&=7] motiles, local groen (BG 671
SGY 7)) leninun; all contacts gradatonal

i SMEAR SLIDE SUMMARY {%)
270

T+Th_l_+
i

1

MARLY NANNOFOSSIL/FORAMINIFERAL s b

| EHHHE

grenn (SGY 8/1) lminae scattored through usit: all con 8
tacts gradational

SMEAR SLIDE SUMMARY (%)
2, B0

1
i

510

T
it
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Sl 3a
Compoition:

Duartz a0
Hewry mineealy TR
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[+

i

T
i
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il
1

1

Quarte TR
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f

71,90
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f

i
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2,011
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15
0
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By )31 8 8 U';
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i

ORGANIC CARBON AND CARBONATE i%):
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HOLE A CORE 11 CORED INTERVAL B8.1-87.7m SITE 607 HOLE A CORE 12 CORED INTERVAL 97.7-107.3m

81

SITE 607 L
b 1432
E FOSSIL 2 FOSSIL
« |E | _cnanacten « |§ |_cHanacten
2 |=ulelz H Zl g g |=ulel= z| m
== |22 8] 2 4 B G i E S, |Bu|E|2|% S| E GRAPHIC
r g Eé £ H g 5 E LITHOLOGY E LITHOLOGIC DESCRIPTION ‘§ Eé £ z 5 ] LITHOLOGY LITHOLOGIC DESCAIFTION
z "
S ENHEEH R g S ERHHEH B EEEd &
= |8 HE a5 ; CERE g|E - 5
F HEIH ER Z|3 E
1 NANNDFOSSIL/ AL o
] :;:xr;ﬁ:ff:i;.:o:ag: x::ormm ; Interlayered FORAMINIFERAL NANNOFOSSIL OOZE
NANNOFOSSIL/FORAMINIFERAL NANNOFOSSIL M VARLY FORAMINIFERAL NANNGECSRIL 0028
" QOZE, white (N9} to pele gray INB), gensrally homoger FORA
3 i - ; MINIFERAL NANNOFOSSIL DOZE, white (NB]
nle ::':‘:""m‘“““ minge dark gray [NG) motties and lsenin: 1 to pale geay INB-SY 8/1) comman dark gray (NG—8)
MARLY NANNOFOSSIL/FORAMINIFERAL S Bl T i
OSSIL DOZE. o pale
. H 56y 71 MARLY FORAMINIFERAL NANNOFOSSIL OOZE,
m;—_;w;; '.\:n with :Gn;rmms.l‘mldm 10 pals Ey 5 g peadominanily pale olive gray (SY B/1) with common
. mél Im“u r:m 1] laminae and dar 2 S:i dark gray [NS—6) motties and laminations, mingr green
g . way inae and motties. (6G 6/2) mottling in Section 4, common diffuse graen
1 | § [BGY 7—8/1] laminse
== 4 MINOR LITHOLOGY: Section 1, 71-106 em: VOL E
é ; CANIC ASH-HEARING NANNOFOSSIL ODZE. dark to 5 MINOR LITHOLOGY: Section 3. 138 cm o Section 4,
2 iy ;l:?wa-:nr:‘-_s;.;.gmr. mottied; pumics fragments st ] 2 35 om. NANNOFOSSIL FORAMINIFERAL SAND, pale
E o gt TR w:;i:n;l::;" cormacts g otive gray {5Y 7/1); sharp, dark geay INGJ, pyrite-rich bose,
5 ’5 —l——l—|—_" 1,78 1,80 510 @ wadationsl top; graded; watery.
] _“-_-F-_':P " M o e
; T =2 = Texture: s g SMEAR SLIDE SUMMARY (%)
| o i 2:“ " 0 8 0 g 3,130 3,142 4,32 6,63
= - position: - L L] o
3 5 i Elﬂ::l : 3‘: a0 ;Iluuru.
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SITE 607 HOLE A CORE 13 CORED INTERVA 107.3-116.9 m SITE 607 HOLE A CORE 14 CORED INTERVAL 1168.8-1265m
= O H FOSSIL
§ B __c;amar:rsn o § & | _cHamacTeR
BulE £ =, 0e ‘7-'] z| »
o = w = =
5z ES H i § g § d]  enemse LITHOLOGIC DESCRIFTION A ] g_ % & LITHOLOGIC DESCRIPTION
wd |gN]Z 5| @ g o w3 ENIEIE| w
i g H 3 E gi gl 2 5 ] 2 |E 5(3|3 S G| = -
= 4 - ry = |8 H gz
g |2 2|33 £ 5 5 & HEIEAE
& ""I"‘ - 2
s B g & Interiayered NANNOFOSSIL DOZE and MARLY 2 ] FORAMINIFERAL NANNOFOSSIL DOZE, white (NS
s N '-J-'L_l. Y NANNOFOSSIL DOZE £ o pale gy (N8, focal minar dark grey (NB) morties
0.5 _L'LJ. " [ and lamings scattersd throughout eore, groen (BG B/1)
1 == MANNOFOSSIL OOZE. white (N9| to pala gray (NB), 1 Mo Mty o Sactien 2.3, il 4
9 L4t Wight dark gray INB] mortling scamered throughaut uit: i
1.0 i T B | local minor green (BGY 7/1] tamanee, SMEAR SLIDE SUMMARY [%]
sl R S i i 7,102 3.8
'LJ-A‘J— ] MARLY NANNOFOSSIL OOZE, predominantly pate olive ’: i " ?
2 — e 5 Void gray {5Y /11 and paie green gray [5GY 741}, local minor 2 Compaiition:
g Tt wreen [5G 6/2] mottling, common dark gray (N2-B) g ® E" ) :g ‘f:
[ ling and faeni - oraminifer
iy et e e - Caic. nannatensiby @ 0
- Ay 4 MINOR LITHOLDGY: Section 5, 23 emi NANNOFOSSIL H A
Tl FORAMINIFERAL SAND, white (NSI, very sharn hasat £ DRGANIC CARBON AND CARBONATE (%):
2 S canaer, gradations upper eontact, [} 2 2. 101-102
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_I{j!_L ) SMEAR SLIDE SUMMARY (%) -
T bl By R B R 15 150 4,700 524 536 g o | sgan Carborate 87
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E 3 T E 3 |
ba | e e, (N 1WOR DORGANIC CARBON AND CARBONATE (%) E !
é = _|_J_ 1 i 1, 50-51 a t
] 7 gl Bigerpet® | H Organic carban -~ - 5
5 — i J_L i Carbanate A4 g o
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CORE 15 CORED INTERVAL 1256-136.1m SITE 607 HOLE A CORE 16 CORED INTERVA 136.1-145.7 m
g 2 EOSSIL
g ,3, ; | CHARACTER
M HES EMEEE ]
HHAHANHEHEES ovoor xsonrron HSHHHINHHEEER umoussioscarn
Rz ol w am|z < 5
E; HiFEE +EE ;:Eigaggggg §‘§=
4 S ef= 3 = T 8 EEE =
g |8 3 £ EH HEHE 3£
= gl == =
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607 HOLE A CORE 17 CORED INTERVAL  145.7-149.4m SITE 607 HOLE A CORE 18 CORED INTERVAL 149.4-159.0 m
3 FOSSIL H FOSSIL
v | CHARACTER é H CHARACTER
r uwlg w . M E Zl g
%g 22 E HAP % g  Soamie, | @ LITHOLOGIC DESCRIPTION 5e .E-g il 2 g 2] 2 | sy LITHOLOGIC DESCRIFTION
PER L uq!iw; FE m:§=n§ wl g -
£71E HE En E EE 27| |E|e 5 2
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] z|2|5|3 3 @ & 3 H |8 =
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2 e e e e e e
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k 2 ] oy e il FORAMINIFERAL NANNOFOSSIL OOZE. pels gay 3 :@E,_—":ﬁ gk o g
= =4 (N8I, dark giay (N4-—8) pyriterich(?) patches scattursd - i ¢ === il ] 1 con. sk graen. {66 213
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ot g B e e o
o e e
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STI

SITE 607 HOLE
A CORE 19
2 CORED INTERVA
FOSSIL A 159.0—164.0
¥ 5 CHARACTER i
2 |z.l2]
A EMEIEE z| SITE
HEHE i|: 2| & 607 HOLE A CORE
g7 (2"|5]8)| 23 AL E LITHOLOGY g FOSSIL 20 CORED INTERVAL _164.0-173
E g £ 3 HE e § 0 LITHOLOGIC DESCRIPTION é 5 CHARACTER : 6 m
L] HHEH i ; £ é g £ E] z| e
1 - <
3 R o e w3 |25z E|E | uivocoe
S 'i' ¥ pe, i E HEHE g EE g2 mHoLoGY LSS . LITHOLOGIC DESC
stmeemed | L FORAMINIFERAL NANNOFOSSIL 00z¢ s [Bl315150 EEH e
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L= | 24 em ination at Section g T = =
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b e e e St
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SITE 607 HOLE A CORE 21 CORED INTERVAL  258.3-2633m

=
3
m

607 HOLE A CORE_22  CORED INTERVA 263.3-2729 m

FOSSIL
CHARACTER

i

FOSSIL
CHARACTER

i

%

RADIOLARIA

GRAPHIC

GRAPHIC
LITHOLOGY

LITHOLOGY

&

LITHOLOGIC DESCRIFTION LITHOLOGIC DESCRIPTION

uNIT
BIOSTRATIGRAPHIC |
ZONE
SECTION
METERS
UNIT
BIOSTRATIGRAPHIC
ZONE

TIME — ROCK
SECTION
METERS

FORAMINIFERS |
TIME — ROCK
FOR MINII-EHBI

RADIOLARIANS

g
H
:

NANNOFOSS

GRTCCTRE

BAMPLES
CIATOMS
RTINS
BAMPLES

L09 LIS

NANNOFDSSIL DOZE, pale groy (MBI to white INAS)
minor dwk gray (N8I pyrimc patches scattered through
aut core, local pale green tust in Sections 1 snd Core 05—1
Catetwr: ppcal minge mdurated chilky layers (1-2 gmi
et bisewiins?)

NANNOFDSSIL DOZE, whim (N85I, derk-mediuni gray
(NE=T) pyriticl?) potches scomtered theoughout core:
groen (56 6/2, BG B/1) | onn preset in Sectiom
2 and 3; chally infeivals aed fhioughtut unit, See-
tiwt 3, 0-25 om is predominantly chatky fdnll hiscusts?h
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MINOR LITHOLOGY: Secnon 2, 84-88 cm: NANND.
FOSSIL FORAMINIFERAL SAND, medwm geay (N7}
1o daek gray (NS), graded; sharp uppet and lower contasts;
pyriti o cast @1 Bl em

A
h
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]
5
K

i
i
k
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SMEAR SLIDE SUMMARY (%)
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264 80
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=
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SITE 507 HOLE A CORE 23 CORED INTERVAL  2729-2825m SITE 807  HOLE A CORE 24  CORED INTERVA 282.5-292.1 m
2 FOSSIL g FOSSIL
=
® & CHARACTER = E
R EMEE Zle N EAABE zl e
a3 3 el e GRAPH) -1 ol = u
S HHHATHE R LoL0aicsescaiPron S HEHHRAN R PP —
e |g Ilgleelg| g g5 |~ SR EsEd e
: oA HHEL R :
e g 5 = - |8 s e =) 5
S HHE i 3 il 3
i e S T, @: —— = [ saan
- [ T iy 1
. E i et NANNOFOSSIL OOZE. white INS), dark gray (NG] mot. g T NANNOFOSSIL DOZE, whita (NBE), fain pala green
3 ~ ] ] Hing scattared throbghout com — comman i Sections 1 E _""_._ i Wt 1 st i Section B, dark gray (NG} pyritei?] patches presant
05, -, L - 2, and 3; green (BGY T/1) laminations (& mm) in Sec- DL"—J'.L'L.I_'LA. ! throughaut unlt, upper 12 ém of Section 1 has comman
1 :J__I_ .I.J- tlons 3 and Core Carcher; 1-2 om chalky intervih ldnl| :J_A_.l_ - \ ween [5G B/1) 6 mm laminstions, 1-8 cm chalk layers
2 Ve biscuits?) seatternd throughout eore 1 B R ¥ e B (N L ferilt béscusits?) comman throughaut cor; pysite burrow
P P i [ T ey cast Section 2, 18 .em.
= - ) - MINOR LITHOLOGY: Section T, 148 150 cm: NANNG = el Uit
M FOSSIL FORAMINIFERAL SAND, white (NBS), 1 cm * 22 [l 4&
- il gl 5
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_J..-L.I_-L'.I_ SMEAR SLIDE SUMMARY [%) E L Clay 5
é g el Reraul : 1,149 2,65 - g Mt o B o Foramimbors 5
2 _-I—J__-I-_._-J- 8 ] 1] 5 2 &l [p ol & L N Cate, nannafossils 90
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SITE

607

HOLE A

CORE 25

CORED INTERVAI

292.1-301.7 m

unIT
BIOSTRATIGRAPHIC
ZONE

TIME — ROCK

FORAMINIFE M—I—

FOSSIL

$
£

NANNOFOSSILS

AADIOLARIANS

DIATOMS

SECTION

Sub-battom

METERS

APHIC

GR:
LITHOLOGY

TAICCTRE
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LITHOLOGIC DESCRIFTION
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Discoaster quinguerimis Zonm

LR

AM

Thalssitosira convess Zann

20210

}_
kH
EE

}.

I.

I_I'

T

T rt
krrrkrf;
H

I -I-I—I-I—

kX
l.

F

| 5GY /1

Woid

I-PPI- b

NN ) Jr__lll?‘xll

*_

F

295.10

]I_Li Ly
bE

!_I_l' Ft— I.

s tialay

+‘I'

26660

.10

FEE

FEEF

oty

IFI}_
{1

4

T
HEEE

i.
i

|.

0

I.l T I_F'-
Pﬁﬂﬁﬁff
Fh

o Sy

FEFF
FHE FHEREE
HERE R
O S

I_
h
EEEE

I_

FHEF
HEE
HEE

i.

FEEFRE
F

rb
hE

I.

EHEF
FEEE
e

i
|-

F BGY 81

BGY 81

’»'BGY'HI

- SGY 81

L SGY 81
- 5GY 8/1

}.

1
FEF

FEF
A

FE
FEREF
sy

Vaid

[~ SGY 8N

NANNOFOSSIL DOZE, white [N8), dark gray [N6] mor
ting common throughout core, pabe green [SGY 1/1,
BGY Bi1) laminatians present in Sectioes 4, 5, and Cors
Catcher: chalky intertayers  [deill biscuits?)  comman
throughout core (to 3 maximum of 40% Saction 3}

MINOR LITHOLOGY: Section 1, 50-62 em: VOL
CANIC ASH, predaminantly N7 with slight olive cast,
wradauonal contacts, glass il typically fibrows; very few
bubibe wall shards.

SMEAR SLIDE SUMMARY (%}
1,60

L
Tenture!
Sand B0
Site 15
Clay B
Comnpositon
Foldypar TH
B

Clay
Vaolcanic glass 75
Cale. nannalosit 20

ORGANIC CARBON AND CARBONATE (%)
1,80

eganic carbon

Carhonam 1o

SITE 607 HOLE A CORE 26 CORED INTERVAL 301.7-311.3m
2 FOSSIL
i g CHARACTER
g Gu | g 5 2 GRAPHIC
Ee |2 I}
T =§ 2 El £ | urHovosy LITHOLOGIC DESCRIFTION
i [ 3 2| = 3 E
£TIE g “ = 5
F |8 FAR-R 3 = %
H $|d|a 3
=S e
= R T NANNOFOSSIL OOZE, whita (NS, dark gray (NG| pryrie
= B i o) fichi?] motling scattersd thioughout unit, pale green
2 05 - e (5GY BA1) laminations common in unite 2, 3, and 4
‘E, I A Tt Gt alive (Y 7111 laminations in Sections | and 4; chatky
) 1 :"_l_:.n__:.l_ inervals {dvill beacain?) commen thoughout care
. i et 2
§ T e
:__l_.a.__l_.l_J_ okt SMEAR SLIDE SUMMARY {%)
] 1,135 4,10
* E T B oy e e o D
= =~ . Compesitian:
ol 66 811 Quis - ™
= T Tl Mica = m
P Theapal Bt By Mioavy minerals - ™
4 4= Y — Cuy 20 0
2| AT AT Foraménitars 5 5
¥ s o e gl 1 Cale. mannistossils 1% 5
] B -
B e i i) ORGANIC CARBON AND CAREONATE (%)
E = [ A g 4, 10-11
g2 _J._‘_-l__‘_J-_L Grganic carhon =
? 2 i Rl B Ky Carbarats a6
A il Bl B 1
3 pa i -‘__L_‘_.J__L
e -‘_.l. L sav e
-
5 af Jotata
:J_J-‘L-L_L'L b BGY 81
= - A
s 8 M
ai 2 :J_i.LA_.J- b 5GY 81
§- o L e
ke ke o L say an
“'I'_L."I'_L'L-I- T svan
B el
——A_J__L_L_I__‘_
= N o &
=4 s gyl el A
aclam[u| & <R ~ "'_-II:J'.J_‘L
B P gl Bl el §
CC|l L

L09 LIS



SITE 607 (HOLE 607)

2-5
119

— ey —— - v LV RRE T BVl ik s = e S e o UL S ol TR LA . T2 A B o T -y ;
) il y -7
L J
-*\ '

2-4

2-3

2-2

2-1




SITE 607 (HOLE 607)




SITE 607 (HOLE 607)

Ay :..%4__ .
ALY

121



SITE 607 (HOLE 607)

(AN x T

——

-
T
v—— -- e T —
» I 1 i, b3 .
! Al - . ™ y, Y .
o r e i syt — S B L e e L L B et TS T M- e i et :
7 . =t R A, 1 i_,-ﬂ..we Lhaly g LT e = = w’lﬁvnu

Rl &




SITE 607 (HOLE 607)

9.CC

: L }.mw....l..

a ... (R .4....L_.‘u.

. : L
e sl
A B RS 410 -

123



SITE 607 (HOLE 607)




SITE 607 (HOLE 607)

125



SITE 607 (HOLE 607)

o

S e T R R T R T T TR e T et o

1| | ».I.II...II.I ‘ .
{

i S——

N 6 -— aEay = = R

% {

- »

lll“!c'l\il. - = . - i e ¢ e 30 |

o - m

.ﬁ.n ——

MAVI L ¢ _*.!.‘,._:“.3142 W

= = ....,.. o - -
2 | £ T - -
" < > L d 't o ol m
] ] o =
it o ) e
S o, ORI
O
O
§ 0
e
= — = p——
oy N
el 1
— i A N__v
0 ’ \. e i :
w . ' s .o -
R R B e |
w.l - - R SR TN T T i = 5 33 g g e = o T o e Y

—25




SITE 607 (HOLE 607)

16,CC 17-1

127

15-7

15,CC

T—

T T I

T

T

—0 cm
L15{)



SITE 607 (HOLE 607)

; £ 4 17-5
—0 ity 17-2 17-3 17-4

18-1 18-2
I ¥
—25 = .
—50
75
3 17,CC
—100
—125
150

18,CC




SITE 607 (HOLE 607)

194

— o5 20-5 20-6 20,cc 211

T

1

18,cC

—150
129



SITE 607 (HOLE 607)

21-2 21-3 21-4

225

—0 cm

21-7 221 22-2 22-3 22-4
21‘CC | l | |

130



SITE 607 (HOLE 607)

227 2341 23-2 23-3 23-4 23-5

244

—0 cm

131



SITE 607 (HOLE 607)

245 24-6 24-7

P
%

i g
)

i

26,CC

132



i Gk 271 27-2 27-3 27-4

27,CcC

SITE 607 (HOLE 607)

287 29-1

133



SITE 607 (HOLE 607)

F-Ocm

29-2 29-3 30-1 30-2 30-3

30,CC

—150

134



SITE 607 (HOLE 607A)

2,cc

135



SITE 607 (HOLE 607A)

A
Hilde - L T

AT TR

3 ey
2RI AT A )

H
‘".\.»..PL .‘&\ n...\v de

2 S0

Ligri eit o

r
.

F

Fi2ey

r




SITE 607 (HOLE 607A)

—125

137



SITE 607 (HOLE 607)

6,CC




SITE 607 (HOLE 607A)

9-7 10-1

139



SITE 607 (HOLE 607A)

—150

140



SITE 607 (HOLE 607A)

12-4 12-6 12-6 12-7 135 13-6

12,cC

141



SITE 607 (HOLE 607A)

13,CC 15-6

e 141 142 143 144 145 15-1 152 153 154 155
— 25
-
—50
—75
—100
14,CC
—125
—150 - : '

142




SITE 607 (HOLE 607A)

161 162 163 164 165 166 16CC 171 172 173 18-
S—so

5_75 17,cC
;—-100

:—150 2 |

143



SITE 607 (HOLE 607A)

—0 cm 182 18-3

—150 ©

144

19,CC

20-1 20-2

20-3




SITE 607 (HOLE 607A)

21-3 21,CC 2241

22-2 22-3 224 22-5

145

2 211 21-2
| | l




SITE 607 (HOLE 607A)




SITE 607 (HOLE 607A)

|

T

|

T

|

L]

T

T

—0 it 25-2 25-3 25-4 25-5 25-6 26-1 26-2 26-3 26-4

25

50

75

100

25,CC 26,CC

—125
_1 50 . o o e

147



