7. SITE 611!

Shipboard Scientific Party?

HOLE 611

Date occupied: 6 August 1983

Date departed: 7 August 1983

Time on hole: 23.6 hr.

Position: 52°50.47'N; 30°18.58' W

Water depth (sea level; corrected m, echo-sounding): 3203
Water depth (rig floor; corrected m, echo-sounding): 3212.8
Bottom felt (m, drill pipe): 3203.6

Penetration (m): 125.8

Number of cores: 14

Total length of cored section (m): 125.8

Total core recovered (m): 112.21

Core recovery (%): 89.2

Oldest sediment cored:
Sub-bottom depth (m): 125.8
Nature: calcareous mud
Age: late Pliocene (NN16)
Measured velocity (km/s): 1.517

Basement: not reached

HOLE 611A

Date occupied: 7 August 1983

Date departed: 8 August 1983

Time on hole: 17.6 hr.

Position: 52°50.47'N; 30°18.58'W

Water depth (sea level; corrected m, echo-sounding): 3203
Water depth (rig floor; corrected m, echo-sounding): 3212 ®
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Bottom felt (m, drill pipe): 3203.6
Penetration (m): 132

Number of cores: 14

Total length of cored section (m): 132
Total core recovered (m): 99.4

Core recovery (%): 75.5

Oldest sediment cored:
Sub-bottom depth (m): 122.4
Nature: calcareous mud
Age: late Pliocene (NN16)

Basement: not reached
HOLE 611B

Date occupied: 8 August 1983

Date departed: 8 August 1983

Time on hole: 2.5 hr.

Position: 52°50.15'N; 30°19.10'W

Water depth (sea level; corrected m, echo-sounding): 3228
Water depth (rig floor; corrected m, echo-sounding): 3245.8
Bottom felt (m, drill pipe): 3227.6

Penetration (m): 8.9

Number of cores: 1

Total length of cored section (m): 8.9

Total core recovered (m): 8.9

Core recovery (%o): 100

Oldest sediment cored:
Sub-bottom depth (m): 8.9
Nature: calcareous mud and foraminifer-nannofossil ooze

Age: Quaternary (NN21)
Measured velocity (km/s): 1.501

Basement: not reached

HOLE 611C

Date occupied: 8 August 1983

Date departed: 11 August 1983

Time on hole: 66.25 hr. (2.75 days)

Position: 52°50.15'N; 30°19.10'W

Water depth (sea level; corrected m, echo-sounding): 3230
Water depth (rig floor; corrected m, echo-sounding): 3245.8
Bottom felt (m, drill pipe): 3227.6

Penetration (m): 511.6

Number of cores: 47

Total length of cored section (m): 434.8

Total core recovered (m): 344.05

Core recovery (%o): 79.1

471



SITE 611

Oldest sediment cored:
Sub-bottom depth (m): 511.6
Nature: marly nannofossil chalk
Age: late Miocene (NN9)
Measured velocity (km/s): 1.970

Basement: not reached

HOLE 611D

Date occupied: 11 August 1983

Date departed: 12 August 1983

Time on hole: 19.5 hr.

Position: 52°50.47'N; 30°18.58'W

‘Water depth (sea level; corrected m, echo-sounding): 3195
‘Water depth (rig floor; corrected m, echo-sounding): 3212.8
Bottom felt (m, drill pipe): 3199.5

Penetration (m): 244.1

Number of cores: 14

Total length of cored section (m): 124.8

Total core recovered (m): 122.3

Core recovery (%): 97.9

Oldest sediment cored:
Sub-bottom depth (m): 244.1
Nature: nannofossil chalk
Age: early Pliocene (NN15)

Basement: not reached

HOLE 611E

Date occupied: 12 August 1983
Date departed: 12 August 1983
Time on hole: 6.75 hr.
Position: 52°50.47'N; 30°18.58' W
Water depth (sea level; corrected m, echo-sounding): 3195
Water depth (rig floor; corrected m, echo-sounding): 3212.8
Bottom felt (m, drill pipe): 3199.5
Penetration (m): 25.7
Number of cores: 2
Total length of cored section (m): 19.2
Total core recovered (m): 19.2
Core recovery (%): 100
Oldest sediment cored:
Sub-bottom depth (m): 25.7
Nature: calcareous mud and foraminifer-nannofossil ooze
Age: Quaternary (NN19)
Basement: not reached

Principal results: Six holes were drilled on the lower southeastern flank
of Gardar Ridge. Four holes were drilled on the broad crest of a
sediment wave at 3203 m water depth (corrected). Two holes were
located in an adjacent trough half a nautical mile to the southeast
and in water 29 m deeper. No clear sediment wave migration was
visible on crossing 3.5-kHz profiles, and most waves in the vicinity
appear symmetrical. Air-gun records show faint indications of in-
clined reflectors below 0.2 s (two-way traveltime).

A continuous Quaternary through Miocene section was recov-
ered with the variable length hydraulic piston corer (VLHPC) and
the extended core barrel (XCB) in the trough—Hole 611C—and a
complementary Quaternary through Pliocene, continuous VLHPC
and XCB section was recovered on the wave crest in the combined
Holes 611A and 611D.

472

Coring in the overlapping crest Holes 611 and 611A provided
an almost complete section for paleoclimatic studies spanning the
last 2.47 Ma (to the Gauss). Three spot cores were taken at Holes
611D and 611E in attempts to fill perceived gaps in this record.
Still the sequence appears to have one to, at most, three interrup-
tions (Ruddiman et al., this volume).

Glacial-interglacial mud to ooze cycles extend to 91 m sub-bot-
tom in the wave crest sequence and to 114 m in the trough. Be-
low these levels, the sequence is made up of nannofossil oozes and
chalks, which in the Pliocene become siliceous and/or marly.

No primary sedimentary structures that might be attributed to
current sedimentation were observed. Some wave crest-to-trough
differences in bed thickness were found. No hiatuses were detect-
ed, and sedimentation rates are high (around 58 m/m.y.) and gen-
erally linear. Some indications are present in the accumulation rate
curves for the Pliocene and Quaternary of wave crest-to-trough
differences that are best explained by large-scale wave migration in
the Pliocene.

Good correlations of seismic reflectors with mid-drift litholog-
ic changes can be made, but low penetration rates in Miocene sedi-
ments meant that the base of the drift at 1.0 s sub-bottom (two-
way traveltime) was beyond the reach of the drilling in the time
available at this site.

BACKGROUND AND OBJECTIVES

Site 611 is located on the southeastern edge of Gar-
dar Ridge (Fig. 1), which is a thick sediment pile or drift
that has accumulated along the eastern flank of the Reyk-
janes Ridge under the influence of deep overflow water
from the Norwegian Sea (Johnson et al., 1971). McCave
et al. (1980) considered that the axis of the major south-
westerly Iceland-Scotland Overflow Water current lies be-
tween the steep northwest slope of Gardar Ridge and
the crest of the Reykjanes Ridge. Spillover is thought to
occur down the long, gentle slope of the Gardar Ridge.
Site 611 lies in an area where the southernmost bottom
water flow in the Iceland Basin is thought to pass west-
ward into the Charlie Gibbs Fracture Zone, through which
it reaches the western basin (Worthington and Volkmann,
1965; Garner, 1972).

Gardar Drift extends from the Icelandic margin to
the Charlie Gibbs Fracture Zone, a distance of almost
1300 km. At its northern end its continuity is not obvi-
ous on published bathymetric maps (Fig. 1; Laughton
and Monahan, 1978). It is mapped on seismic reflection
profiles, however, as a continuous thick sediment pile,
established on the lower eastern flanks of the Reykjanes
Ridge (Johnson et al., 1971; Ruddiman, 1972). In the
vicinity of Site 611, the water depth is around 3200 m,
and the total thickness of sediment visible on seismic re-
cords (Fig. 2) is 1300 m (1.3 s). With a basement age of
35.5 Ma based on magnetic isochrons, the projected mean
sedimentation rate for this sediment drift is about 37 m/
m.y. However, hiatuses are thought likely in the Oligo-
cene and lower to middle Miocene based upon previous
deep-sea drilling in the northern North Atlantic (Shor
and Poore, 1979); thus the mean late Neogene deposi-
tion rate could be considerably higher. The upper Qua-
ternary core (V27-116) taken at the location of Site 611
consisted of calcareous oozes and interbedded glacial
marine muds with a mean rate of deposition of 40 m/
m.y.

The surface of Gardar Ridge in this area is ornament-
ed with a field of longitudinal sediment waves. To the
south of Site 611 long-range sidescan sonar (GLORIA)
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Figure 1. Location of Site 611; bathymetry given in meters (after Laughton and Monahan, 1978).
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coverage allows the crests of these waves to be traced
over 6 km (Fig. 3). At the site, individual waves appear
traceable over a similar distance between the 3.5-kHz
seismic survey tracks. The GLORIA and profiling re-
cords indicated that wave trends change in this area from
WSW-ENE immediately east of Site 611, to NW-SE
north of the Charlie Gibbs Fracture Zone. The 3.5-kHz
profiles show that the waves have amplitudes of around
10 m and wave lengths of around 1.5 km. Most waves
appear symmetrical, and evidence of migration is scant.

The principal objectives at Site 611 were paleoclimat-
ic. Site 611 lies within the present circulation of the sub-
polar gyre. Upper Quaternary lithologies vary between
moderately calcareous interglacial oozes and muddy gla-
cial marine deposits. Sea-surface temperature (SST) var-
iations in the late Quaternary were of high amplitude,
but not so high as in cores just to the south, largely be-

Iceland

cause these waters chilled to the freezing point during
glacials and could cool no more. The rhythm of Quater-
nary SST change in this area is dominantly at the
100,000- and 41,000-yr. cycles, but a small 23,000-yr.
rhythm persists (Ruddiman and Mclntyre, 1984). The
primary objective at Site 611 was to trace these rhythmic
changes back into the Neogene, in particular to see what
changes occurred before the onset of large-scale North-
ern Hemisphere glaciation. Ancillary paleoclimatic ob-
jectives included the attempt to delineate the history of
ice rafting, the history of carbonate dissolution, and the
definition of long stable-isotopic sequences.
Sedimentological objectives at Site 611 were aimed at
complementing the sequence of bottom current deposits
documented from the crest of Feni Ridge and looking
for vertical and lateral sediment facies variation in an-
other drift sequence. Again, we hoped to date mid-sedi-
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Figure 3. Site survey data and GLORIA coverage around Site 611. A, B, and C are positions of crossover
points in the survey; wave axes are indicated (see also Figs. 17 and 18).

ment seismic reflectors and, through our high-resolution
stratigraphy, to detect local as well as regional hiatuses
that might be related to periods of accelerated bottom
water flow.

OPERATIONS

Glomar Challenger approached Site 611 from the east
on 6 August 1983 and took a southwesterly heading (230°)
after a course change at 1115 hr.3, A further course ad-
justment at 1140 hr. to 238° brought the vessel on a track
paralleling the Discovery 131 site survey line (Fig. 4).

3 All times are local (ship’s time).

Sediment wave crests were detected at 0.5 to 1.0 km
spacings as on the 10S (Institute of Oceanographic Sci-
ences, Wormley, U.K.) and LDGO (Lamont-Doherty
Geological Observatory) 3.5-kHz profiles; thus we were
confident that we could identify a suitable wave-crest lo-
cation close to the Vema 27-116 core site on which to
drop the beacon. From the Discovery 131 profile, we se-
lected a large sediment wave that we expected to cross
north and east of the site location listed in the prospec-
tus. A 16-kHz beacon was dropped over the feature at
1204 hr. in 3197 m of water (uncorrected depth). A satel-
lite fix was obtained at 1211 hr., and we made a star-
board turn at 1220 hr. to retrace our profile back over
the beacon. Individual sediment wave crests were recog-
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Figure 4. Glomar Challenger approach to Site 611 on Gardar Ridge. Axes of sediment waves drawn from presite
survey lines of Discovery 131 and Vema 27 and 30. Times on the Glomar Challenger track are in Greenwich

Mean Time (Zulu).

nized on the return track, and we passed over the bea-
con at 1247 hr. We then slowed to retrieve the seismic
gear and after a port turn at 1251 hr., returned to the
beacon.

We arrived at the beacon at 1345 hr. Troubleshooting
the positioning system incurred a 25-min. delay. Averag-
ing of satellite fixes later showed the location of this site
to be 52°50.47'N; 30°18.58' W.

We began running in Hole 611 at 1430 hr. on 6 Au-
gust. Spud-in was at 2115 hr., and the first VLHPC core
came on deck at 2146 hr. (Table 1). We then cored con-
tinuously to 125.8 m, finishing with Core 611-14, which
had to be washed over and came on board at 1330 hr.,
7 August. Although many liners were fractured, core qual-
ity was generally good.

We pulled out of the hole at 1330 hr. and cleared the
mudline at 1410 hr. We then decided to take advantage
of calm seas and spudded in to Hole 611A (with no off-
set) at 1458 hr. in order to core the same Pliocene-Pleis-
tocene sequence and obtain overlap through the section.
Core 611A-1 came on deck at 1530 hr., and we finished
the hole with Core 14 at 0701 hr. on 8 August, reaching
a total depth of 132.0 m. Again, many liners fractured,
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and Core 14 recovered only a glacial erratic rock. We
pulled out of the hole at 0700 hr. and cleared the mud-
line by 0730 hr.

At this point we planned an offset into the adjacent
wave trough for Hole 611B and, assuming the wave crests
to be trending roughly east-northeast/west-southwest
(Figs. 4, 5), we opted for a move northward (bearing
350°; 2000 ft. probable offset from the beacon). The ex-
pected 30- to 40-m increase in depth did not occur. Wa-
ter depths detected by the echo sounder increased by on-
ly 8 m, even though the vessel slowly offset to the limits
of positioning control on the beacon (3000 ft. or 0.5
n.mi.). Thinking that we had possibly obtained a wrong
trend direction for the sediment wave axes, we began
to offset southeastward (Fig. 5) and again found little
change in water depth; the water became shallower by
4 m. We then decided to return to the beacon, expecting
to parallel our initial profile into the beacon drop. Still
no significant change in relief was observed (another
4-m shallowing). Our next move was to continue to off-
set along the direction of our initial profile, and on this
southwesterly course we eventually began to find increased
water depths. Still, only a 25-m increase was observed at



Table 1. Coring summary, Site 611,

Depth from Depth below
Date dnl(ln!"l)oor seizz;;or Length Length
Core  (August, Time  —o»”— =~ ° cored recovered  Recovery
no. 1983) (hr) Top Bottom Top Bottom (m) (m) (%)
Hole 611
1 6 2146  3202.6-3203.6 0.0-1.0 1.0 0.82 82.0
2 6 2305 3203.6-3213.2 1.0-10.6 9.6 9.52 99.1
3 7 0010  3213.2-3222.8 10.6-20.2 9.6 8.87 92.4
4 7 0130  3222.8-3232.4 20.2-29.8 9.6 9.14 95.2
5 7 0233 3232.4-3242.0 29.8-39.4 9.6 9.21 95.9
6 7 0345  3242,0-3251.6 39.4-49.0 9.6 8.44 87.9
7 7 0455  3251.6-3261.2 49.0-58.6 9.6 9.42 98.1
8 7 0600  3261.2-3270.8 58.6-68.2 9.6 8.55 89.1
9 7 0710  3270.8-3280.4 68.2-771.8 9.6 9.08 94.6
10 7 0825  3280.4-3290.0 77.8-87.4 9.6 9.11 94.9
11 7 0937 3290.0-3299.6 87.4-97.0 9.6 6.80 70.8
12 7 1059 3299.6-3309.2 97.0-106.6 9.6 7.99 83.2
13 7 1216  3309.2-3318.8 106.6-116.2 9.6 6.52 67.9
14 7 1330 3318.8-3328.4  116.2-125.8 9.6 8.74 91.1
125.8 112.21 89.2
Hole 611A
1 7 1530 3200.9-3208.1 0.0-7.2 7.2 7.19 99.9
2 7 1640  3208.1-3217.7 7.2-16.8 9.6 8.14 84.8
3 7 1742 3217.7-3227.3 16.8-26.4 9.6 9.31 97.0
4 7 1847 3227.3-3236.9 26.4-36.0 9.6 8.85 92.2
5 7 1950  3236.9-3246.5 36.0-45.6 9.6 9.05 94.3
6 7 2100 3246.5-3256.1 45.6-55.2 9.6 8.55 89.0
7 7 2200 3256.1-3265.7 55.2-64.8 9.6 6.90 71.9
8 7 2310  3265.7-3275.3 64.8-74.4 9.6 8.10 85.0
9 8 0030  3275.3-3284.9 74.4-84.0 9.6 1.07 11.1
10 8 0147 3284.9-3294.5 84.0-93.6 9.6 8.01 83.4
1 8 0257  3294.5-3304.1 93.6-103.2 9.6 7.72 80.4
12 8 0437 3304,1-3313.7  103.2-112.8 9.6 7.99 83.2
13 8 0547  3313.7-3323.3  112.8-122.4 9.6 8.53 88.9
14 8 0701  3323.3-3332.9  122.4-132.0 9.6 0.00 0.0
132.0 99.4 753
Hole 611B
1 8 1445 3227.7-3236.6 0.0-8.9 8.9 8.9 100.00
Hole 611C
1 8 1722 3227.6-3230.0 0.0-2.4 2.4 2.4 100.0
2 8 1837 3230.0-3235.0 2.4-7.4 5.0 491 98.2
3 8 1948 3235.0-3240.0 7.4-12.4 5.0 5.07 101.4
4 8 2111 3240.0-3249.6 12.4-22.0 9.6 9.11 94.9
5 8 2219 3249.6-3259.2 22.0-31.6 9.6 9.38 97.7
6 8 2324 3259.2-3268.8 31.6-41.2 9.6 8.86 92.3
7 9 0039 3268.8-3278.4 41.2-50.8 9.6 0.00 0.0
8 9 0147  3278.4-3288.0 50.8-60.4 9.6 8.93 93.0
9 9 0304 3288.0-3297.6 60.4-70.0 9.6 9.59 99.9
10 9 0415 3297.6-3307.2 70.0-79.6 9.6 8.20 85.4
11 9 0525 3307.2-3316.8 79.6-89.2 9.6 9.51 99.1
12 9 0650  3316.8-3326.4 89.2-98.8 9.6 9.66 100.6
13 9 0752 3326.4-3336.0 98.8-108.4 9.6 8.91 92.8
14 9 0903  3336.0-3345.6  108.4-118.0 9.6 9.49 98.9
15 9 1026 3345.6-3355.2 118.0-127.6 9.6 9.71 101.1
16 9 1128 3355.2-3364.8  127.6-137.2 9.6 9.81 102.2
17 9 1248 3364.8-3374.4 137.2-146.8 9.6 2.32 24.2
18 9 1356 3374.4-3384.0  146.8-156.4 9.6 9,72 101.2
19 9 1510  3384.0-3393.6  156.4-166.0 9.6 4.83 50.3
20 9 1651 3393.6-3404.2 166.0-175.6 9.6 291 30.3
21 9 1825 3404.2-3412.8 175.6-185.2 9.6 1.39 14.5
22 9 1930 3412.8-3422.4  185.2-194.8 9.6 9.79 101.9
23 9 2048 3432.0-3422.4 194.8-204 .4 9.6 2.70 28.1
24 9 2205 3432.0-3441.6  204.4-214.0 9.6 8.26 86.04
25 9 2307 3441.6-3451.2  214.0-223.6 9.6 0.00 0.0
26 10 0028  3451.2-3460.8  223.6-233.2 9.6 5.33 55.5
27 10 0152 3460.8-3470.4  233.2-242.8 9.6 9.80 102.1
28 10 0310  3470.4-3480.0  242.8-252.4 9.6 9.68 100.8
29 10 0415 3480.0-3489.6  252.4-262.0 9.6 9.90 103.1
30 10 0515 3489.6-3499.2  262.0-271.6 9.6 9.55 99.5
il 10 0625  3499.2-3508.8  271.6-281.2 9.6 9.81 102.2
32 10 0740  3508.8-3518.4  281.2-290.8 9.6 9.65 100.5

SITE 611
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SITE 611

Table 1 (continued).

Depth from Depth below
Date dn]:r;l)mr m:g‘;or Length Length
Core  (August, Time cored recovered  Recovery
no. 1983) (hr) Top Bottom Top Bottom (m) (m) (%)
Hole 611C (Cont.)
33 10 0851  3518.4-3528.0  290.8-300.4 9.6 9.71 101.1
34 10 1001  3528.0-3537.6  300.4-310.0 9.6 0.00 0.0
35 10 1118 3537.6-3547.2 310.0-319.6 9.6 392 40.8
36 10 1248 3547.2-3556.8  319.6-329.2 9.6 9.54 99.4
37 10 1357 3556.8-3566.4 329.2-338.8 9.6 5.72 59.6
38 10 1510  3566.4-3576.0  338.8-348.4 9.6 9.60 100.0
39 10 1631  3576.0-3585.6  348.4-358.0 9.6 9.95 103.7
40 10 1751  3585.6-3595.2  358.0-367.6 9.6 2.61 27.2
41 10 1905  3595.2-3604.8  367.6-377.2 9.6 9.91 103.2
42 10 2027 3604.8-3614.4 377.2-386.8 9.6 9.65 100.5
43 10 2150 3614.4-3624.0 386.8-396.4 9.6 B.83 92.0
Wash 10 3624.0-3662.4  396.4-434.8
44 11 0120 3662.4-3672.0 434.8-444.4 9.6 9.47 98.6
45 11 0255  3672.0-3681.6  444.4-454.0 9.6 8.56 89.2
Wash 11 3681.6-3720.0  454.0-492.4
46 11 0711 3720.0-3729.6 492.4-502.2 9.6 9.31 97.0
47 11 0902  3729.6-3739.2  502.2-511.6 9.6 8.09 84.3
434.8 344.05 79.12
Hole 611D
Wash 11 3199.5-3205.0 0.0-5.5
1 11 1357 3205.0-3214.6 5.5-15.1 9.6 9.24 96.3
Wash 11 3214.6-3328.4 15.1-128.9
2 11 1635  3328.4-3338.0  128.9-138.5 9.6 9.82 102.3
3 11 1740  3338.0-3347.6  138.5-148.1 9.6 9.61 100.1
4 11 1855  3347.6-3357.2  148.1-157.7 9.6 9.89 103.0
5 11 2005 3357.2-3366.8 157.7-167.3 9.6 9.59 99.9
6 11 2116  3366.8-3371.8  167.3-172.3 5.0 5.19 103.8
T 11 2218 3371.8-3376.4 172.3-176.9 4.6 7.19 163.7
8 11 2329  3376.4-3386.0  176.9-186.5 9.6 9.82 102.3
9 12 0052  3386.0-3395.6  186.5-196.1 9.6 9.64 100.4
10 12 0200 3395.6-3405.2 196.1-205.7 9.6 9.81 102.2
11 12 0307  3405.2-3414.8  205.7-215.3 9.6 9.58 99.8
12 12 0414 3414.8-3424 .4 215.3-224.9 9.6 8.23 85.7
13 12 0522 3424.4-3434.0 224.9-234.5 9.6 9.56 99.6
14 12 0636 3434.0-3443.6 234.5-244.1 9.6 5.12 53.3
124.8 122.3 97.9%
Hole 611E
Wash 12 3199.5-3206.0 0.0-6.5
1 12 906 3206.0-3215.6 6.5-16.1 9.6 9.56 99.6
2 12 1006 3215.6-3225.2 16.1-25.7 9.6 9.65 100.5

19.2 19.21 1002

4 Excluding washed intervals.

the maximum range of the positioning system. Our only
recourse was a move directly southward, and this proved
to be successful (a further 8-m depth increase). Hole
611B was eventually occupied near the southwestern limit
of our permissible offset range at 3227 m water depth
(uncorrected). This is 33 m deeper than the wave-crest
Holes 610 and 610A. In all, six hours were devoted to
this offset (Fig. 5). Averaging of satellite fixes later
showed the location of this offset hole to be 52°50.15'N;
30°19.10'W.

We spudded into Hole 611B in the sediment wave
trough at 1345 hr. on 8 August. One 8.9-m VLHPC core
was retrieved at 1445 hr., but on the attempt for a sec-
ond core, the barrel broke off at a pin at the top sub and
was lost. Rather than use up time fishing for the broken
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piece, we ended Hole 611B by pulling out at 1550 hr. on
8 August.

We then spudded in at Hole 611C (no offset) at 1615
hr. on 8 August and retrieved a first core at 1722 hr. The
first three cores were taken with a 5-m barrel while a sec-
ond VLHPC barrel was being rigged. We cored continu-
ously with the VLHPC through Core 611C-14 taken at
0903 hr, on 9 August at a sub-bottom depth of 118.0 m,
and then cored continuously with the XCB through Core
611C-43 to a depth of 396.4 m, reached at 2150 hr. on
10 August. We then washed down 38.4 m, took Cores 44
and 45 at 434.8-454.0 m sub-bottom, washed down an-
other 38.4 m, and finished Hole 611C with Cores 46
and 47 at 492.4-511.6 m. Recovery was erratic, with nu-
merous short cores, some caused by glacial debris drop-
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ping down the hole. Core 611C-47 came on deck at 0902
hr. on 11 August, and we began to pull out of the hole,
clearing the mudline at 1030 hr.

We then decided that our best use of the remaining
day or less of on-site time would be to return to the bea-
con and extend downward the upper section cored in
Holes 611 and 611A.

During our return move to the beacon (Figs. 5, 6), it be-
came clear that a southward initial offset crest-to-trough
would have saved us considerable time: only 1.5 hr. were
necessary for this move back to the beacon.

We spudded into Hole 611D at 1200 hr. on 11 Au-
gust, washed down to 5.5 m, and took one VLHPC core
to fill in a gap detected by analysis of core photographs
from Holes 611 and 611A. This core came on board at
1357 hr. We then washed down to 128.9 m and began
continuous XCB coring with Core 611D-2, retrieved at
1635 hr. on 11 August. We cored continuously until bring-
ing Core 611D-14 on board at 0636 hr. on 12 August,
having reached a depth of 244.1 m sub-bottom.

We began pulling out of the hole at 0636 hr. and
cleared the mudline at 0730 hr. We spudded into Hole
611E at 0745 hr. to take two last VLHPC cores in the
uppermost sediments that had been disturbed on pre-
vious attempts. We began pulling out of the hole after
Core 611E-2 arrived on deck at 1006 hr. We finished
pulling pipe at 2115 hr., spending extra time in order to
Magnaflux the drill collar joints of the bottom-hole as-
sembly and to check the power sub for cracks.

SITE 611

A postsite survey was planned before leaving Site 611.
The vessel was underway by 2146 hr. on a course of
190°, and a track was run on this heading while stream-
ing the seismic gear (Fig. 6). A port turn was made at
2205 hr; a satellite fix was received at 2206 hr. We passed
over the beacon on a 350° course at 2232 hr. in an at-
tempt to learn more of the shape of the drill site sedi-
ment wave for comparison with our offset maneuvers
after Hole 611B (Fig. 5). It became clear that the wave is
a broad double-crested feature that extends over 0.5 n.mi.
in a south-to-north direction, and that our initial as-
sumptions of its axis trend were generally correct. It
would have been impossible to offset far enough north-
ward while maintaining the beacon signal, and still reach
the trough in that direction. Qur offset maneuvers to
the north and northwest had all been around this broad
sediment wave crest.

At 2246 hr. we made a starboard turn and ran a south-
easterly course, turning again at 2302 hr. to 229° to par-
allel our first track into the beacon. A course adjust-
ment was made at 2315 hr. to pass over the beacon again
(at 2318 hr.) so that we could then try to take a suitable
course change to pass over Hole 611C. In fact, we even-
tually passed abeam of Hole 611C at 2323 hr. and con-
tinued our survey away from Site 611 on a heading of
218°. The survey was completed at 2330 hr., and we de-
parted for St. John’s, Newfoundland.

We then ordered up the first full gale of the cruise,
but took care to select following winds so that it could
blow us into port a day early.

SEDIMENT LITHOLOGY

At Site 611, sediments vary from pure terrigenous
muds to nearly pure pelagic oozes and chalks. Two lith-
ologic units were recognized (Figs. 7, 8).

Unit I comprises 0 to 138.5 m in the sediment wave
crest hole (611D), and 0.0 to 149 m in the trough hole
(611C). All sediments recovered from Holes 611A, 611B,
and 611E on the crest belong to Unit I.

Unit I consists of slightly marly nannofossil oozes,
foraminiferal-nannofossil oozes (10-30% detrital mate-
rial) or marly oozes (30-70% detrital material), alter-
nating with calcareous muds or muds containing 70 to
100% detrital material. These terrigenous muds are rela-
tively thicker and more common in the trough hole (611C).
Smear-slide composition indicates calcareous and siliceous
organisms, clay, volcanic glass, feldspar, quartz and heavy
minerals, rare mica, and often a relatively important
component of clay-sized terrigenous particles.

Except for some shades of brown in the upper few
meters of Unit I, colors range from very light gray or
greenish gray to dark gray or greenish gray, and gener-
ally vary according to the amount of terrigenous materi-
al. Some of the darker calcareous mud intervals appear
to be somewhat silty. Changes in color and in lithology
are gradational, sometimes showing transitions over 0.5
to 1.0 m. No sharp contacts were observed. Green and
rare gray laminations are present throughout Unit I. Their
thickness varies from 1 mm to 1 cm, and they are gener-
ally diffuse. Pyritic mottles are very rare. Several dark
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Figure 6. Glomar Challenger track on leaving Site 611 (postsite survey). Indicated are depths in meters and Greenwich Mean Time (Zulu), 12 and
13 August 1983, Arrows indicate direction of ship. SNF = Satellite Navigation Fix.

gray intervals rich in volcanic glass (5-15%) and/or tuff
fragments occur in Unit I. In Hole 611, around 81.75
m, there is a thin (3 cm), sandy (50% sand-sized grains)
ash layer containing 50% volcanic glass. No clear corre-
lations between ash layers in different holes could be
made. Scattered ash is very rare.

Siliceous organisms, mostly diatoms and sponge spic-
ules, are present in varying amounts throughout Unit 1.
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Siliceous foraminiferal nannofossil oozes (10-20% sili-
ca) were recognized at 0 to 15 m, 28.0 to 59.5 m, and 91
to 178 m in the crest holes, and between 114 and 167 m
in the trough hole, with a maximum (20%) between 118
and 140 m. Siliceous organisms were not observed in the
calcareous muds. Based on the siliceous content, Unit I
can be divided into two subunits: Subunit IA, which con-
tains calcareous terrigenous sediments (0-91 m in the
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Figure 7. Summary of the lithologic units at Site 611, in crest and
trough holes.

crest holes, 0-114 m on the trough hole); and Subunit
IB, composed of siliceous-calcareous terrigenous sedi-
ments (91.0-138.5 m in the crest holes; 114-149 m in the
trough hole).

Bioturbation is generally common in Unit I. Rare but
distinctive Zoophycos burrows are present below 90 to
100 m in the crest holes and beginning at 72 m in the
trough hole.

Dropstones are common, especially between 10 and
100 m. In over 450 m of sediment recovered within this
depth interval, 89 dropstones larger than 1 cm were found.
The composition of the dropstones is shown in Figure 9,

Unit I sediments are not altogether typical of deep-
water pelagic deposits. They were deposited at high sedi-
mentation rates (see Sedimentation Rate section) and
contain reworked Cretaceous nannofossils. However, no
sediment structures indicative of strong bottom-current
transport and deposition were observed, nor were turbi-
dite features found.

Unit II (149-511 m in the trough hole, Hole 611C;
138.5 m to bottom in the crest hole, Hole 611D) consists
of sediments of early Pliocene and Miocene age, domi-
nantly almost pure pelagic oozes and chalks that alter-
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nate with thinner marly intervals. The frequency of col-
or changes is reduced relative to Unit I; colors range
from light (greenish) gray to (greenish) gray.

Four sub-units can be distinguished: Subunit IIA, si-
liceous nannofossil cozes, containing about 10% silica
(149-167 m in the trough holes; 138.5-178 m in the crest
hole); Subunit I1B, nannofossil oozes (167-240 m in the
trough hole; 178-235 m in the crest hole); Subunit IIC,
calcareous chalk (240-451 m in the trough hole; 235 m
to bottom—244 m—in the crest hole); and Subunit IID
(below 451 m), nannofossil chalk with marly intervals.

Throughout Subunits IIA and B, bioturbation is gen-
erally common, as indicated by gray and olive gray mot-
tles. Diffuse green layers are common and vary from
very thin laminae (< 1 mm) to thin beds (2-3 cm). Pyrit-
ic mottling is occasionally present. The first chalky in-
tervals appear around 233 m; below this level, the num-
ber of hard intervals increases progressively. Subunit IIC
displays very common gray and light brown burrow mot-
tling. Diffuse green patches occur frequently, tending to
elongate into a form of lamination, but distinct lamina-
tions are very rare. Some green, wispy laminations have
been observed, mostly in the marly intervals. Between
323.3 and 324.2 m, most mottles appear flattened and
tilted (15°); at 323.7 m, a fragment of the core has been
broken by a microfault with slickensides. Below 325.6 m,
the general bedding inclination increases to 35 to 45°.
Green laminations are often crosscut by very thin, dark
microfissures. Between 331 and 334 m, laminations and
mottles are rare, but are tilted at 80°. A fault with slick-
ensides is present; the sediment colors are slightly differ-
ent on either side, but have similar bedding inclination.
Below 334 m, the general bedding appears horizontal
again; some faults with slickensides are present at 390 to
395 m and between 494 and 500 m.

PHYSICAL PROPERTIES

The physical properties measured on samples from
Holes 611 and 611C are shown in Figures 10 and 11, re-
spectively. Gravimetric tests were done on sediments from
the entire length of Hole 611, 0 to 125 m sub-bottom
depth, and the middle part of Hole 611C, 120 to 250 m
sub-bottom.

The values of dry water content are scattered between
70 and 140% in the first 100 m (Hole 611, Fig. 10A).
The dry water content starts to decrease roughly linearly
from 135% at 120 m to 55% at 240 m sub-bottom (Hole
611C, Fig. 11A). Wet water content values are less scat-
tered than dry values. Wet water contents vary between
40 and 60% over the upper 100 m (Fig. 10B). They then
decrease linearly from 55% at 120 m to 35% at 250 m
sub-bottom (Fig. 11B).

Values of porosity stay around 75% for the upper
120 m (Fig. 10C), then decrease from 75% at 120 m to
60% at approximately 250 m sub-bottom depth (Fig. 11C).

Void ratio values are scattered in the first 130 m
(Fig. 10D), varying between 1.5 to 4.5. Void ratio de-
creases from 3.5 at 120 m to 1.5 at 250 m sub-bottom
depth at a roughly linear rate (Fig. 11D).

Grain density varies between 2.5 and 3.0 g/cm?. This
variation is more than at the other sites and could be
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Figure 8. Recovery and lithologic units at Site 611 (Hole 611C).

caused by somewhat greater lithologic variation (Figs.
10E and 11E).

Most values of wet-bulk density fall between 1.4 and
1.5 g/cm?® over the upper 120 m (Fig. 10F). Wet-bulk
density increases from about 1.4 g/cm? at 120 m to ap-
proximately 1.7 g/cm? at 250 m sub-bottom (Fig. 11F).
Values for bulk density derived from continuous GRAPE
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and 2-minute GRAPE measurements confirm this gravi-
metric data (Fig. 11G).

Sonic velocity measurements at this site show values
of 1.53 km/s over the upper 280 m (Figs. 10G and 11H).
Sonic velocity increases linearly with depth from 1.54 km/
s at 280 m to 2 km/s at 500 m sub-bottom depth (Fig.
11H).
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Figure 9. Composition of glacial erratics (dropstones) at Site 611.
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Shear strength increases with depth from values around
75 g/cm? at the surface to about 600 g/cm? at 120 m
sub-bottom (Fig. 10H).

SEISMIC STRATIGRAPHY

The Glomar Challenger air-gun records obtained on
our run in to Site 611 could be matched quite well with
those recorded by Discovery during the site survey (see
also Jacobs, this volume). Because the reflectors are much
more clearly defined on the latter records (Fig. 12A), we
will use them to discuss the acoustic units at this site.
Selected acoustic units are outlined alongside the Leg 94
profile in Figure 12B.

Acoustic basement is defined by an irregular, proba-
bly faulted reflector that varies between 1.2 and 2.0 s
sub-bottom (two-way traveltime) in the vicinity of the
site (acoustic Unit F). At Site 611, it is relatively shal-
low: 1.3 s. A deep flat-lying reflector occurs at around
1.0 s sub-bottom and defines the top of a sequence that
apparently fills the basement relief. Around Site 611 this
sequence, acoustic Unit E, is in places almost 0.4 s thick.

Above the 1.0-s regional reflector is the Gardar sedi-
ment drift section. Between 0.5 and 1.0 s sub-bottom
the Discovery profiles (Fig. 12A) show an interval of re-
verberant returns in which there is some suggestion of
inclined reflectors (acoustic Unit D). The Challenger pro-
file over this interval (Fig. 12B) is generally transparent
in the lower part, passing upward into a more reflective
zone above 0.7 s. Between 0.5 and 0.2 s on the Discov-
ery profile, a zone of strong reflectivity occurs that is
matched on the Challenger record by an interval between
0.4 and 0.5 s that is only generally reflective but passes
into a stronger reflectivity interval between 0.4 and 0.2 s.
We have split the 0.2- to 0.5-s interval at 0.4 s on Figure
12B into two acoustic units (B and C) based upon this
difference in the profiles, because a relationship is evi-
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dent with the lithologies drilled at Site 610. Acoustic Unit
B on the Challenger profile shows faint returns that may
again represent inclined reflectors.

Both sets of records show a marked change at 0.2 s
sub-bottom below a wavey stratified upper sequence, the
surface relief of which is the sediment-wave ornamenta-
tion of the drift.

Correlations with the lithologies drilled are defined
in Figure 12B. Calculated two-way traveltimes for spe-
cific cored intervals are shown in Table 2, derived from
seismic velocities measured on the recovered sediments.

Lithologic Unit I, which extends to 149 m sub-bot-
tom in Hole 611C, represents about 0.2 s of two-way
traveltime (Table 2) and contains the glacial-interglacial
carbonate cycles. As at other Leg 94 sites, this correlates
with the uppermost acoustic Unit A.

Acoustic Units B and C are represented by lithologic
Subunits ITA and IIB, and IIC, respectively. The reflec-
tivity change defining the base of acoustic Unit C corre-
sponds in Hole 611C to a change (calculated at 0.5 s
sub-bottom in Table 2) to more marly nannofossil chalks
at 451 m sub-bottom within lithologic Subunit I1ID. Cal-
culations show that the reflectivity increase in the Chal-
lenger records passing upward through 0.4 s sub-bottom
probably represents the boundary between lithologic Sub-
units IIB and IIC at 240 m in Hole 611C.

We have little information below 0.5 s (451 m) sub-
bottom. Cores 611C-46 and -47, which extend to 511.6 m
total depth, show that the thick acoustic Unit D is, at
least in its upper parts, made up of nannofossil chalks
with marly intervals (lithologic Subunit IID).

BIOSTRATIGRAPHY

Six holes were drilled on the southeastern flank of
the Gardar Ridge, resulting in the recovery of a continu-
ous upper Miocene through Quaternary sedimentary se-
quence. Although the preservation and abundance of
microfossils vary among samples, nannofossils are gen-
erally moderately to well preserved with moderate to high
diversity. Similarly, foraminifers are generally abundant
and well preserved, with the exception of some upper
Miocene samples in which planktonic foraminifers are
rare or flattened. In addition, samples generally contain
few to common moderately preserved diatoms.

Holes 611, 611A, 611D, and 611E were drilled on the
crest of a sediment wave, whereas Holes 611B and 611C
were drilled in the trough. Holes 611 and 611A recov-
ered 125.8 and 132.0 m, respectively, of upper Pliocene
through Quaternary sediments. The Pliocene/Pleistocene
boundary is placed within Core 8 of Holes 611 and 611A,
Core 10 of Hole 611C based on paleomagnetic and pa-
leontological datums (see Fig. 13 and sedimentation rate
curves, Figs. 14A and 14B) (for an updated version, see
Baldauf et al., this volume).

Fourteen cores were recovered from Hole 611D. Ex-
cept for a VLHPC core taken from 5.5 to 15.1 m (Core
611D-1), the upper 128.9 m of sediments were washed.
Coring continued to a sub-bottom depth of 244.1 m.
With the exception of Core 611D-1, which is Quater-
nary in age, all sediments recovered are Pliocene in age
(2.6-3.9 Ma). The Gilbert/Gauss boundary, which cor-
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Figure 10. A-H. Physical properties at Hole 611.

responds to the early Pliocene/late Pliocene boundary
(3.40 Ma), is placed in Core 611D-10 at a depth of
200 m.

The two cores recovered from Hole 611E are middle
to late Quaternary in age, based on palecmagnetic and
paleontological datums.
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Hole 611C, drilled within the trough, was continu-
ously cored to a depth of 396.4 m. Below this depth,
50 m of sediments were washed. This was followed by
19.2 m (two cores) of coring. This washdown and coring
sequence was repeated a second time resulting in a total
depth of 511.6 m. Age control is based on 33 datums in-
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Figure 11. Physical properties, Hole 611C. A-F, 0-300 m sub-bottom. G, H. Wet-bulk density (derived from GRAPE) and sonic velocity—0-600 m

sub-bottom.

dicating a late middle Miocene to Quaternary age for
sediments recovered from Hole 611C. The Miocene/Pli-
ocene boundary (5.3 Ma) is placed below Core 611C-33
at an approximate depth of 300 m. The Pliocene/Qua-
ternary boundary is placed in the lower portion of Core
611C-10 (77 m). The lower/upper Pliocene boundary oc-
curs in Core 611C-21 at 180 m. The one core recovered

from Hole 611B, which was begun in the trough and
quickly abandoned, is of Quaternary age.

Calcareous Nannofossils

Core-catcher material examined contains middle Mi-
ocene to Holocene calcareous nannofossils. The state of
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Table 2. Hole 611C; seismic velocity calculations.

Cored Mean

Equivalent Cumulative
interval  seismic velocity seconds seconds
(m) (m/s) (two-way traveltime)  (two-way traveltime)
0-166 760 0.218 0.0-0.218
166-282 775 0.150 0.218-0.368
282-321 800 0.050 0.368-0.418
321-338 825 0.021 0.418-0.439
338-396 882 0.023 0.439-0.462
396-454 968 0.060 0.499-0.522

preservation is moderate to poor and the species diversi-
ty is low to moderate.

Holes 611 and 611A

Samples 611-1,CC contains abundant coccoliths. Eni-
liania huxleyi, gephyrocapsids, Calcidiscus leptoporus,
and Helicosphaera carteri are dominant, and a few spe-
cies, such as Discolithina multipora, Ceratolithus crista-
tus, Gephyrocapsa aperta and Discolithina japonica, oc-
cur rarely. This sample may thus represent the late Pleis-
tocene to Holocene Emiliania huxleyi Zone (NN21).
Samples 611-2,CC 611A-1,CC and 611A-2,CC contain
Cretaceous reworked specimens such as Watznaueria
barnesae, Arkhangelskiella cymbiformis, and Eiffellith-
us turriseiffeli. The occurrence of Pseudoemiliania lacu-
nosa and the absence of discoasters suggest that Sam-
ples 611-2,CC through 611-8,CC and 611A-1,CC through
611A-10,CC can be correlated with early Pleistocene Pseu-
doemiliania lacunosa Zone (NN19). Discoasters are ex-
tremely rare, and therefore it is hard to detect the last
appearance datum (LAD) of Discoaster brouweri. The
Pliocene/Pleistocene boundary may be placed between
Samples 611-8,CC and 611-9,CC and 611A-10,CC and
611A-11,CC. Samples 611-9,CC through 611-12,CC and
611A-11,CC are characterized by the occurrence of Dis-
coaster brouweri and belong to the uppermost Pliocene
Discoaster brouweri Zone (NN18). Among these sam-
ples, 611-10,CC contains a few Gephyrocapsa oceanica
and G. caribbeanica. They probably represent downhole
contamination, but occurrences of these species in up-
per Pliocene formations have been reported by several
investigators (for example Takayama, 1977). Sample 611A-
12,CC contains Discoaster pentaradiatus together with
D. brouweri and is placed in the Discoaster pentaradia-
tus Zone (NN17). The remaining samples of these holes
are considered to belong to the Discoaster surculus Zone
(NN16), based on the occurrence of Discoaster surculus.

Hole 611C

Abundant occurrences of Emiliania huxleyi suggest
that Samples 611C-1,CC and 611-2,CC can be correlat-
ed with the late Pleistocene to Holocene Emiliania hux-
leyi Zone (NN21). A few specimens of Eiffellithus tur-
riseiffeli and Watznaueria barnesae in Sample 611C-2,CC
are considered to be reworked from Cretaceous outcrops.
Sample 611C-3,CC belongs to the Gephyrocapsa ocean-
ica Zone (NN20), according to the absence of Emiliania
huxleyi and Pseudoemiliania lacunosa. The seven sam-
ples below this (Samples 611C-4,CC through 611-9,CC)
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contain abundant Pseudoemiliania lacunosa, and all are
placed in the lower Pleistocene Pseudoemiliania lacuno-
sa Zone (NN19). Several reworked Cretaceous specimens
are found in this zone (in Sample 611C-5,CC). Calcar-
eous nannofossils are almost absent in Sample 611C-
10,CC. As in previous holes, discoasters are missing or
extremely rare in the upper Pliocene sediments. As a re-
sult, the Pliocene/Pleistocene boundary is not precisely
detected. However, Sample 611C-11,CC does contain Dis-
coaster brouweri and D. triradiatus and the Pliocene/
Pleistocene boundary is placed between Samples 611C-
9,CC and 611C-11,CC (see Takayama and Sato, this
volume).

Samples 611C-11,CC through 611C-13,CC are assigned
to the Discoaster brouweri Zone (NN18). Judging by the
coexistence of Discoaster pentaradiatus and D. surcu-
lus, Sample 611C-14,CC is placed in the NN16 Discoas-
ter surculus Zone. Below this, discoasterid assemblages
gradually change with an increase in the number of spe-
cies and the number of specimens. Reticulofenestra pseu-
doumbilica is comparatively dominant. The abundance
of Reticulofenestra pseudoumbilica, however, increases
in Sample 611C-22,CC; this species may thus become
extinct in Core 22, with occurrences above this sample
representing reworking. Consequently, the boundary be-
tween the Discoaster surculus Zone (NN16) and Reticu-
lofenestra pseudoumbilica Zone (NN15) is placed be-
tween Samples 611C-21,CC and 611C-22,CC.

Because amauroliths occur in Samples 611C-27,CC
through 611-29,CC, the Reticulofenestra pseudoumbili-
ca Zone (NN15)/Discoaster asymmetricus Zone (NN14)
boundary is placed in Core 27. Below this boundary,
Discoaster asymmetricus and ceratoliths are missing or
extremely rare. Thus the distinction between the Disco-
aster asymmetricus Zone (NN14), the Ceratolithus ru-
gosus Zone (NN13), and the Amaurolithus tricornicula-
tus Zone (NN12) is uncertain. Below the NN15/NN14
boundary, rare to common Discoaster quinqueramus are
found; however the abundant occurrence of this species
is first recognized in Sample 611-31,CC. Thus the Amau-
rolithus tricorniculatus Zone (NN12)/Discoaster quin-
queramus Zone (NN11) boundary is placed in Core 611C-
31. Occurrences of Discoaster quinqueramus above this
boundary are attributed to reworking.

Samples 611C-44,CC and -45,CC contain no Disco-
aster quinqueramus specimens and may belong to the
NN10 Discoaster calcaris Zone. In Sample 611C-46,CC,
obtained from the bottom of this hole, a few specimens
of Discoaster hamatus are found. If these are not re-
worked specimens, this sample can be assigned to the mid-
dle to upper Miocene Discoaster hamatus Zone (NN9),
and the absolute age of the bottom sediments of Hole
611C is slightly older than 11 Ma. In the lower half of
this hole, comparatively abundant Oligocene-Eocene re-
worked specimens are recognized.

Hole 611D

Sample 611D-1,CC, which was obtained after wash-
ing down to 5.5 m sub-bottom, contains abundant Ge-
phyrocapsa caribbeanica, Helicosphaera carteri, Calci-
discus leptoporus together with Gephyrocapsa oceanica
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and Pseudoemiliania lacunosa. This sample is referred
to the lower Pleistocene Pseudoemiliania lacunosa Zone
(NN19). Samples 611D-2,CC through -11,CC, which were
continuously cored after washing down to 128.9 m sub-
bottom, contain Pseudoemiliania lacunosa, Helicosphae-
ra sellii, and Calcidiscus macintyrei together with Disco-
aster brouweri, D. pentaradiatus, D. surculus, and D.
asymmetricus and D. tamalis. These samples belong to
the upper Pliocene Discoaster surculus Zone (NN16).
Throughout this zone, specimens of Reticulofenestra pseu-
doumbilica are found, but the number of specimens is
not as abundant as in Hole 611C. Therefore the NN16/
NN15 boundary is comparatively clearly marked in Core
611D-12. Samples 611D-12,CC on down to the bottom
of the hole are assigned to the Reticulofenestra pseudo-
umbilica Zone (NN15), based on the abundant occur-
rence of Reticulofenestra pseudoumbilica.

Hole 611E

Hole 611E, the last hole drilled during Leg 94, was
washed down to 6.5 m sub-bottom, and two cores were
obtained. These cores contain abundant gephyrocapsids
and Pseudoemiliania lacunosa together with Helicosphae-
ra carteri, Calcidiscus leptoporus, Syracosphaera sp., and
Discolithina multipora, and are placed in the lower Pleis-
tocene Pseudoemiliania lacunosa Zone (NN19),

Planktonic Foraminifers

The fauna of Site 611 is generally abundant and well
preserved, although a few samples from the upper Mio-
cene show reduced numbers and in some cases only mod-
erate preservation. At the base of Hole 611C (near the
middle/upper Miocene boundary), there are numerous
flattened specimens; broken specimens also occur at some
levels, particularly in the midpart of the Pliocene. Fau-
nas are generally of cool-temperate type, similar to those
at Site 610, with neogloboquadrinids dominating most
samples. Some warmer influences can be seen in the low-
er part of the upper Miocene.

Holes 611, 611A, 611D, 611E

These holes were all drilled on the crest of a mudwave
and represent a continuous sequence to 244 m. As at
previous sites, it has been much easier to apply a simpli-
fied version of Berggren’s (1977) subtropical temperate
zonation than Poore and Berggren’s (1975) temperate zo-
nation (see also Weaver; and Weaver and Clement, this
volume). Globorotalia truncatulinoides is very rare at this
site and occurs in the warmer-water samples only. Its
usefulness as a stratigraphic marker is therefore limited
and, as at Site 610, the first occurrence of Neoglobo-
quadrina pachyderma (sinistral, s, encrusted form) has
been found to provide a better marker for the base of
the G. truncatulinoides Zone. N. pachyderma (s) first
appears in Cores 611-9, 611A-8, and in the washed in-
terval between Cores 611D-1 and 611D-2. The fauna of
this zone contains abundant Globigerina bulloides, G.
quinqueloba, N. pachyderma (dextral, d), Globorotalia
scitula, and G. inflata during warm intervals, and is dom-
inated by N. pachyderma (s) during cold intervals.

SITE 611

As at previous sites, the absence of Globorotalia mio-
cenica prevents an easy definition Zone PL6. At Site
607, the base of this zone was close to the transition
from Globorotalia puncticulata to G. inflata, and this is
used here to approximate the base of Zone PL6. The
transition occurs in Core 611-11; between 611A-9,CC
and 611A-11,CC (because no specimens of either spe-
cies occur in 611A-10,CC); and in the washed interval of
Hole 611D. The fauna of this zone is similar to that of
the Quaternary but without N. pachyderma (s).

Distinction cannot be made between Zones PL3-5,
and they are treated as one interval. The base of this in-
terval is marked by the disappearance of G. margaritae,
which occurs in Core 611D-14. The fauna of this inter-
val contains abundant Neogloboquadrina atlantica, N.
pachyderma, Globigerina bulloides, and Globorotalia
puncticulata. N. atlantica (d) disappears near the top of
this zone, and specimens of Globorotalia of G. pliozea
can be found near the base. Zone PL2 contains a simi-
lar fauna with the addition of Globorotalia margaritae.

Hole 611C

This hole was drilled in the trough of mudwave. It
provides an almost complete section to 512 m (upper
Miocene), with two short washed intervals in the upper
Miocene. Faunas from the upper part of the hole are
comparable to the other holes at this site, with the
boundaries of the zones occurring at the following lev-
els: the base of the Globorotalia truncatulinoides Zone
lies in Core 611C-11, based on the first occurrence of
Neogloboquadrina pachyderma (s). Zone PL6 begins in
Core 611C-13 based on the transition from Globorotalia
puncticulata to G. inflata. Zones PL3-5 begin in Core
611C-24 at the last appearance of Globorotalia margari-
tae. Close agreement is found in the ages of these da-
tums between the crest and trough holes when they are
calculated from the sedimentation rate curves.

Zone PL2 extends to Core 611C-29, with the base be-
ing taken at the extinction of Globigerina nepenthes. The
fauna of this zone is slightly more diverse than the zones
above, with rare occurrences of warmer-water species
such as Globigerinoides obliquus and G. trilobus. The
fauna is nevertheless still dominated by neogloboquadri-
nids. The first occurrence of Globorotalia puncticulata
lies close to the top of this zone.

Zone PL1 extends from the first occurrence of Glo-
borotalia margaritae in Core 611C-38 to the extinction
of Globigerina nepenthes in Core 611C-29. The fauna
of this interval is similar to Zone PL2, with G. nepen-
thes being very rare, and lower occurrences of G. mar-
garitae being atypical forms. The base of this zone is in
any case taken to be at the base of the range of G. mar-
garitage and not at the last occurrence of Globoguadrina
dehiscens, as defined by Berggren (1977). This zone there-
fore crosses the Miocene/Pliocene boundary.

Globorotalia conomiozea occurs in Cores 611C-38 and
-39, and forms attributable to this species occur down to
Core 611C-45. The position of the base of the G. cono-
miozea Zone is therefore not certain, but it may lie in
Core 611C-45. Below this, specimens of neogloboquad-
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rinids occur to the base of the section, suggesting that
these cores belong in the N. humerosa Zone. A few spec-
imens of G. cf. miozea have, however, been found that
might indicate a middle Miocene age for Core 611C-47,
which is not in agreement with a nannofossil age of NN9
(late Miocene).

Benthic Foraminifers

Benthic foraminifers constitute less than 1% of the
total foraminiferal fauna in the 63-um fraction in almost
all samples studied (list of samples given in Table 3). Only
in Sample 611-14,CC is the planktonic-benthic ratio un-
usually low (P/B = 0.18). This number is valid only if
whole specimens of planktonic foraminifers are count-
ed; many unrecognizable fragments are present in this
sample. Almost all samples studied contained sufficient
specimens for counts of 200 individuals. Sample 611A-
3,CC contained only 20 specimens, and data from this
sample are not included in the discussion.

Samples below 611C-35,CC were dried at about 110°C
for at least one hour, then soaked in kerosene. Subse-
quently the kerosene was poured off, water was added,
and the samples were heated for at least 30 min. This
treatment cleaned the fauna well in all samples.

Preservation is excellent to good above 300 m. The
aragonitic species Hoeglundina elegans is preserved in
Samples 611-1-1, 0-2 ¢m, -7,CC, -11,CC, and -13,CC.
Below 300 m the preservation varies from good to mod-
erate. In Samples 611C-45,CC and -47,CC, some speci-
mens are crushed and/or recrystallized.

The diversity is generally moderate (30-40 species) to
high (40-50 species), but low in Sample 611-14,CC (21
species). In most samples above 611-17,CC the diversity
is moderate, and in most samples below that level the di-
versity is high. The lowest diversity was found in very
dark gray sediments, but there is no obvious correlation
with lithology, because other dark gray sediments con-
tain a high-diversity fauna. The low-diversity fauna in
Sample 611-14,CC contains abundant Epistominella ex-
igua; a similar fauna was observed in a sample at Site
609 in a very dark layer just below the contact with white
ooze. Because plankton is rare in Sample 611-14,CC,
this sample might represent a meltwater-spike.

At Site 611, the relative abundances show strong fluc-
tuation. The mudline sample contain an E. exigua fauna,
as expected at this depth and latitude for a recent fauna
(Streeter, 1973). The most obvious important changes in
the benthic fauna occur between Samples 611C-17,CC
and -21,CC, that is, between about 2.8 and 3.5 Ma.

Table 3. Samples used in the study of benthic fora-
minifers.

Hole-core-section, interval in cm

611-1-1, 0-2  611-14,CC 611C-21,CC  611C-37,CC
611-1,CC 611A-3,CC 611C-23,CC  611C-39,CC
611-5,CC 611A-4,CC 611C-27,CC  611C-41,CC
611-7,CC 611C-4,CC 611C-31,CC  611C-43,CC
611-9,CC 611C-5,CC 611C-33,CC  611C-45,CC
611-11,CC 611C-17,CC  611C-35,CC  611C-47,CC

611-13,CC 611C-19,CC
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Above this interval, Cassidulina crassa and, in some sam-
ples, Cassidulina teretis are common, as are Eponides
pusillus and Astrononion pusillum. The “biserial group”
(Bolivina spp., Stainforthia complanata, Francesita ad-
vena, Fursenkoina spp.) shows larger fluctuations and
is somewhat more common above this same level, where-
as Globocassidulina subglobosa is more common lower
in the section. Nuttallides umbonifera, which at other
sites was more common before the onset of glaciation,
has a spotty occurrence at Site 611. Uvigerina spp. shows
several peaks in abundance in the upper 40 m, but is
consistently present from Sample 611C-17,CC down. This
pattern of changes in the benthic fauna suggests that
bottom waters in the early Pliocene at this location were
less oxygenated than today, and that a change in bot-
tom-water circulation occurred during the late Pliocene,
between about 3.5 and 2.8 Ma.

Uvigerina spp. shows a large peak in relative abun-
dance (28.5%) in Sample 611C-39,CC. Its abundance is
much lower is some samples from Cores 611C-38 and
-39 that were not counted, but just inspected. This peak
probably can be correlated with the peak in Uvigerina
abundance that has been observed just above the wide-
spread shift in 13C at 6.2 Ma (e.g., Vincent et al., 1980).

Diatoms

Diatoms are generally present within the six holes
drilled at Site 611. Although the diatom flora present is
dominated by the cosmopolitan species Coscinodiscus
marginatus, Thalassiothrix longissima, Thalassionema
nitzschioides, Thalassiosira leptopus, Thalassiosira ec-
centrica, Nitzschia reinholdii, and Actinocyclus divisus,
the warm-temperate species Pseudoeunotia doliolus, Nitz-
schia jouseae, and Thalassiosira convexa are also ob-
served. In addition, an influx of the cold-temperate spe-
cies Denticulopsis seminae, D. seminae var. fossilis, Rhi-
zosolenia barboi, R. curvirostris, and Thalassiosira nidu-
lus approximates the Jaramillo Subchron. Samples 611-
1,CC through 611-3-3, 25-30 cm, and 611A-1,CC are
placed into the Pseudoeunotia doliolus Zone of Burckle
(1977).

The first occurrence of P deliolus in Samples 611-7-5,
43-45 cm and 611A-8,CC allows placement of Samples
611-7-5, 43-45 cm through 611-3-3, 45-50 cm and 611A-
8,CC through 611A-4,CC in the Nitzschia reinholdii Zone
of Burckle (1977). Within this interval, the influx of the
cold temperate species occurs in Samples 611-5-6, 43-45
cm to 611-3,CC. The remaining portion of Holes 611
and 611A is placed into the Nitzschia marina Zone of
Baldauf (1985).

A continuous upper Miocene through Quaternary se-
quence was recovered from Hole 611C. Diatoms are gen-
erally present within the upper 40 cores recovered. Be-
low this interval, samples examined are barren or con-
tain rare diatoms fragments.

Sample 611C-1,CC through 611C-4,CC are assigned
to the P doliolus Zone of Burckle (1977), based on the
presence of P. doliolus stratigraphically above the last
occurrence of N. reinholdii.

The first occurrence of Pseudoeunotia doliolus oc-
curs in Sample 611C-9,CC. Therefore Cores 611C-6



through -9 are placed in the Pseudoeunotia doliolus Zone
of Burckle (1977). The last occurrence of Nitzschia jous-
eae, which defines the boundary between the N. jouseae
Zone and the N. marina Zone, occurs in Sample 611C-
16,CC. Therefore, Cores 611C-9 through -15 are as-
signed to the Nitzschia marina Zone of Baldauf (1985).
Sample 611C-16,CC is assigned to the Nitzschia jouseae
Zone of Baldauf (1985). Owing to poor preservation and
lack of age-diagnostic forms, the base of the N. jouseae
Zone was not observed.

With the exception of Samples 611D-1,CC -5,CC, and
611E-1,CC, no age-diagnostic specimens were observed
in samples examined from Holes 611D and 611E. Sam-
ples 611D-1,CC and 611E-1,CC are both assigned to the
Quaternary P doliolus Zone of Burckle (1977), based
on the occurrence of P. doliolus. Samples 611D-3,CC
through 611D-14,CC are placed in the N. jouseae Zone
of Baldauf (1985), based on the presence of N. jouseae.

Radiolarians

Radiolarians are well preserved, but generally not very
abundant in some of the samples examined from Site
611 (Table 4). To date, only core catchers from Holes
611 and 611C have been examined. In Hole 611, core
catchers of Cores 611-2, -5, -6, and -7 are barren or con-
tain only occasional specimens. Very sparse assemblages
were found in Cores 611-8, -12, and -14; Cores 611-1,
-3, -4, -11, and -13 have assemblages made up of species
that are long ranged, and most of which are believed to
live deep in the water column.

In Pliocene to upper Miocene sediments below Core
611C-15, radiolarians are very rare or absent, with the

Table 4. Preservation and abundance of radiolarians in Holes 611 and
611C,

Hole 611 Hole 611C

Sample  Abundance Preservation Sample Abundance Preservation

1,CC R G 15,CC VR M
2,CC VR P 16,CC R M
3,CC E G 17,CC VR M
4,CC F G 18,CC F M
5,CC B 19,CC VR M
6,CC VR M 20,CC F M
1.CC B 21,CC VR M
8,CC VR M 22,CC VR M
9.CcC B n.cc VR M
10,CC B 24,CC VR M
11,CC i P 25,CC VR M
12,CC VR M 27,CC K G
13,CC F G 28,CC R G
14,CC R G 29,CC B

i0,CC VR P

iLCC B

32,CC VR P

R3,CC B

36,CC VR M

37,CC B

38,CC B

40,CC VR M

41,CC VR P

42,CC B

43,CC B

4,CC B

45,CC B

46,CC B

47,CC B

Note: C = 5000-10,000 specimen/slide; F = 1000-5000; R = <1000; VR =
<200. B = barren. G = good; M = moderate; P = poor.
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exception of Cores 611C-18, -20, and -27, which contain
assemblages similar to the ones described above.

PALEOMAGNETICS

Paleomagnetic samples were taken at an interval of
one per section (every 1.5 m) from the sediment obtained
from the six holes cored at Site 611. The same proce-
dures used at the five previous sites on Leg 94 were em-
ployed at this site. Pilot samples selected throughout the
intervals studied were subjected to progressive alternat-
ing field (AF) demagnetization studies. In this case, a
normal overprint is apparent and is readily removed by
treatment at a peak field of 10 mT. A stable, single-
component magnetization is indicated by the trajectory,
which decays linearly toward the origin. Based on these
results, the remaining samples were partially demagne-
tized using a peak alternating field of 10 mT.

The resulting inclination records obtained after AF
treatment at 10 mT are discussed in detail by Clement
and Robinson (this volume) for each of the holes cored
at this site, with the exception of Hole 611B. Only one
core was taken from Hole 611B, and the samples mea-
sured from that core were all of normal polarity. This,
and the biostratigraphy, suggests that this core falls com-
pletely within the Brunhes Chronozone. The depths of
the polarity boundaries are given in Table 5.

The high remanent magnetization intensities (up to
1.5 x 104 emu/cm?) of the samples measured at these
holes, combined with the high sedimentation rates (up
to 80 m/m.y.), allowed high-resolution records of the po-
larity sequences to be obtained. In Holes 611 and 611A,
detailed polarity records for the last 2.5 m.y. were ob-
tained. The correlation of the observed chronozones to
the magnetic polarity time scale (MPTS) was straight-
forward. In both of these holes, a notable change in the
sedimentation rate occurs below the Brunhes Chrono-
zone. This change in sedimentation rate was only ob-
served in the holes cored on the crest of the sediment
wave.

At Hole 611C, a nearly complete record of the polar-
ity reversal sequence for the last 7 m.y. was obtained.
Problems with core recovery and drilling disturbance,
however, resulted in a number of gaps in the data. Al-
though a number of subchronozones were not observed
because of these gaps (e.g., the Jaramillo Subchrono-
zone), the major chronozones were readily identifiable
(Table 5). From a depth of 240 to 340 m, severe drilling
disturbance resulted in very poor coverage. The high sed-
imentation rates allowed identification of the subchro-
nozones, but the depths of the majority of the polarity
reversals could not be determined because of the recov-
ery problems. From a sub-bottom depth of 340 to 398 m,
the sediment was consolidated enough to allow recovery
of less deformed cores. The results obtained from this
interval made it possible to identify chronozones that
correlate to Chrons 6 and 7.

Samples were also taken from the two cores obtained
after washing down to 434 m. Although the intensities
were notably lower in this interval (0.2 x 10-¢ emu/
cm’), the magnetizations were normal in polarity through-
out this interval. These two cores fall within NN10, which

493



SITE 611

Table 5. Depths of reversal boundaries, Site 611.

Sample Sub-bottom
Age (core-section, depth?
Reversal (Ma) cm level) (m)
Hole 611
Brunhes 0.73 3-6, 97/4-1, 97 19.08/21.18
Jaramillo (top)  0.91 4-6, 97/5-1, 97 28.68/30.78
(bottom) 0.98 5-3, 97/5-4, 97 33.78/35.28
Cobb Min. (top) 1.1 5-6, 97/6-1, 105 38.28/40.46
(bottom) 6-1, 105/6-2, 97 40.46/41 .88
Olduvai (top)  1.66 7-6, 97/8-1, 97 57.48/59.58
(bottom) 1.88 8-6, 80/9-1, 97 66.91/69.18
Reunion (top) 9-2, 97/9-3, 97 70.68/72.18
(bottom) 9-3, 97/9-4, 97 72.18/73.68
Matuyama/Gauss 2.47 13-3, 97/13-4, 97 110.58/112.08
Hole 611A
Brunhes 0.73 3-3, 97/3-4, 97 20.78/22.28
Jaramillo (top) 0.91 4-3, 98/4-4, 98 30.39/31.89
(bottom) 0.98 4-6, 98/5-1, 120 34.89/37.21
Olduvai (bottom) 1.88 8-4, 98/8-5, 110 70.29/71.91

Matuyama/Gauss 2.47 12-5, 127/13-1, 100 110.48/113.81
Hole 611D
Kaena (top) 292 4-4, 97/4-5, 97 153.58/155.08
(bottom) 2.99 5-2, 97/5-3, 97 160.18/161.68
Mammoth (top)  3.08 6-1, 97/6-2, 97 168.28/169.78
(bottom) 3.18 8-1, 104/8-2, 97 177.95/179.38
Gauss/Gilbert 3.40 10-3, 100/10-4, 100  200.11/201.61
Cochiti (top) 3.88  14-1, 140/14-2, 97  235.91/236.98
Hole 611E
Brunhes 0.73 2-5,97/2-6, 97 23.08/24.58
Jaramillo (top) 0.91 2-6, 97/2-7, 10 24.58/25.21
Hole 611C
Brunhes 0.73 6-1, 100/6-2, 98 32.61/34.09
Olduvai (top) 1.66 10-6, 50/11-1, 98 78.01/80.59
(bottom) 1.88 11-5, 98/11-6, 98 86.59/88.09
Reunion (top) 12-5, 80/12-6, 97 96.01/97.68
(bottom) 12-6, 97/13-1, 97 97.68/99.78

Matuyama/Gauss 2.47 15-2, 103/15-3, 97 120.54/121.98
Kaena (bottom) 2.99 18-4, 97/18-5, 97 152.28/153.78
Mammoth (tlop)  3.08 18-6, 97/19-1, 100 155.28/157.41
Nunivak (top) 4.10 26-1, 95/26-2, 65 224.56/225.76

(bottom)  4.24 26-3, 95/27-1, 97 227.56/234.18
Cl (bottom)  4.47 28-2, 15/28-5, 135  244.46/250.16
Chron 5 (bottom)  5.89 38-1, 63/38-2, 22 339.44/340,53
Chron 6 (top) 6.37 41-1, 140/41-3, 59 365.01/371.20

(bottom) 6.50 41-5, 51/41-6, 54 374.12/375.65
Chron 7 (top) 6.70 42-3, 120/42-4, 122 381.41/382.93

(bottom)  6.78  42-4, 122/42-5, 114 382.93/384.35
(top) 6.85 42-5, 114/42-6, 71 384.35/385.42

2 Midpoint depths of samples in third column.

argues for a correlation of this normal Chronozone to
Chron 9. Unless there was a dramatic change in sedi-
mentation rate, it is difficult to correlate a normal chro-
nozone this long to any other normal chron in the allow-
able biostratigraphic range.

Results were obtained from two cores taken after a
subsequent washdown to 493 m; the polarity sequence
in this interval consists of a short reversed zone bounded
above and below by normal polarity zones. Biostrati-
graphic data suggest that Core 46 is in NN10 and that
Core 47 is possibly in NN9, although the presence of re-
worked specimens makes this assignment difficult. The
preferred correlation to the magnetic polarity time scale
is that the reversed zone is the first reversed interval be-
low Chron 9.
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Hole 611D was an extension of the crest holes. Again,
a high-resolution polarity record was obtained starting
at 132 m. The correlation of the observed chronozones
to the magnetic polarity time scale is straightforward
(Table 5). The record obtained at this hole extends from
near the top of the Gauss to the top of the Cochiti Sub-
chronozone.

The results from Hole 611E are shown plotted in
Table 5. One reversed polarity sample was measured in
Section 611E-2-6, suggesting that the base of the Brun-
hes had been detected. A normal polarity sample from
Section 611E-2-7, however, complicated this interpreta-
tion. This second normal polarity sample may be the
top of the Jaramillo, but such a correlation would imply
dramatic sedimentation rate changes between this hole
and Holes 611 and 611A. Unfortunately, a longer se-
quence is needed to clarify this correlation.

SEDIMENTATION RATES

Sedimentation rates at Site 610 were generally linear
and no major hiatuses were identified. In the first deep
hole drilled at the trough location, 611C, the age-depth
relationship is well-controlled by biostratigraphic and pa-
leomagnetic datums and extends to the late Miocene (al-
most 7 Ma) as a straight line (Fig. 14B, Table 6). The
mean sedimentation rate is 58 m/m.y. A rate of 45 m/
m.y. is calculated for the interval 0 to 85 m sub-bottom.
Below about 385 m sub-bottom, no curve has been drawn
because of uncertainties as to the placing of paleomag-
netic boundaries combined with a suspicion of unrelia-
ble biostratigraphic datums caused by reworking (see al-
so Baldauf et al., this volume).

Figure 14A shows the curve of the sedimentation rate
constructed from the datums obtained from Holes 611,
611A, and 611D drilled on the sediment wave crest
(Table 6). The curve begins with low glacial-interglacial
rates around 29 m/m.y. in the latest Quaternary (Brun-
hes) and 36.5 m/m.y. in the early Quaternary (to the
top of the Olduvai). It then steepens markedly with very
high rates of around 80 m/m.y. in the more siliceous
sediments of the Pliocene (to the top of the Cochiti Sub-
chron).

It became clear during the drilling at Hole 611D that
the above variations in Pliocene-Quaternary sedimenta-
tion rates might hold a record of large-scale sediment
wave migration at the site. Because of this, the sequence
drilled in Holes 611 and 611A to only about 130 m was
extended by a return to the wave crest for Hole 611D
and the completion of the curve shown in Figure 14A to
244.1 m sub-bottom. Despite the uncertainties noted at
the base of this hole, we are able to show that overall
sediment wave migration is likely; by noting differences
in the Pliocene-Quaternary accumulation rate curves,
we hypothesize that migration occurred mainly in the
Pliocene (see Summary and Conclusions section; see al-
so Kidd and Hill, this volume).

GEOCHEMISTRY

Carbonate Bomb

Results of the carbonate bomb analyses carried out
at Site 611 should be viewed with caution, because sam-



Table 6. Datum levels used to construct Figure 14.

Age
Number Datum level (Ma)
Hole 611C (trough hole)
1 Top Emiliana huxleyi 0.28
2 Top of Pseudoemiliania lacunosa 0.47
3 Matuyama,/Brunhes 0.73
4 Top of Helicosphaera sellii 1.37
5 Top of Calcidiscus macintyrei 1.45
6 Top of Olduvai 1.66
7 Top of Neogloboguadrina pachyderma (s) (see text) 1.78
8 Bottom of Pseudoeunotia doliolus 1.80
9 Bottom of Olduvai 1.88
10 Top of discoasters 1.90
11 Bottom of Globorotalia inflata (PL6) 2.20
12 Top of Discoaster pentaradiatus 2.40
13 Top of Gauss 2.47
14 Top of Nitzschia jouseae 2.65
15 Bottom of Kaena 2.9
16 Top of Mammoth 3.08
17 Top of Globorotalia margaritae 3.40
18 Top of Reticulofenestra umbilica 3.50
19 Top of Globigerina nepenthes 3.90
20 Top of Nunivak 4.10
21 Bottom of Nunivak 4.24
22 Bottom of C1 4.47
23 Bottom of Globorotalia margaritae 5.30
24 Top of Discoaster quingueramus 5.60
25 Bottom of Chron 5,N2 5.89
26 Acme of Uvigerina spp. 6.20
27 Top of Chron 6,N1 6.37
28 Bottom of Chron 6,N1 6.50
29 Top of Chron 7,N1 6.70
30 Bottom of Chron 7,N1 6.78
31 Top of Chron 7,N2 6.85
32 Top of Discoaster quingueramus 8.20
33 Top of Discoaster hamatus 10.00
Hole 611 (crest hole)
1 Top of Emiliania huxleyi 0.28
2 Top of Pseudoemiliania lacunosa 0.47
3 Top of Nitzschia reinholdii 0.65
4 Matuyama/Brunhes 0.65
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 Top of Neogloboguadrina pachyderma (s) (see text) 1.78
11 Bottom of Pseudoeunotia doliolus 1.80
12 Bottom of Olduvai 1.88
13 Top of discoasters 1.90
14 Top of Thalassiosira convexa 2.20
15 Bottom of Globorotalia inflata (PL6) 2.20
16 Top of Discoaster pentaradiatus 2.40
Hole 611D (crest of hole)
17 Top of Gauss 2.47
18 Top of Kaena 2.92
19 Bottom of Kaena 2.99
20 Top of Mammoth 3.08
21 Bottom of Mammoth 3.18
22 Gilbert/Gauss 3.40
23 Top of Gleborotalia margaritae 3.40
24 Top of Reticulofe a [ doumbilica 3.50
25 Top of Cochiti 3.88

ple weighing was carried out in heavy weather during
the run in to St. John’s. In addition, the plot shown in
Figure 15 includes data from both crest (611) and trough
(611C) holes. The CaCO, curve shows greater than usu-
al variability particularly in the lower part of the hole
(Fig. 15). Within the glacial cycles of the top 150 m, car-
bonate values range from 2 to 67%. Below this depth,
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Figure 15. Carbonate bomb analyses, Site 611.

the variability decreases but ranges from 53 to 84% with
a single anomalously low value of 32% at 350.31 m.
The low value is explained by the sample having come
from a large pyritized burrow. Below 350 m, the carbon-
ate curve shows a gradual decrease from 70 to 60%. De-
spite the questionable quality of the data, the variability
shown between 150 and 350 m is thought to be genuine.
This is supported by smear-slide data (see section on
Lithostratigraphy).

Interstitial Water

Samples for interstitial water analysis were taken from
the top 90 m of crest Hole 611 and from below 150 m in
trough Hole 611C (Fig. 16). Samples at 154 and 509 m
from Hole 611C were not taken immediately upon re-
covery, but were removed from the working half several
hours later.

The pH and alkalinity plots show slight variability in
samples from the shallow Hole 611A (Fig. 16), whereas
salinity gradually decreases from 34 to 32%c. In Hole
611C, the pH increases significantly below 350 m, whereas
the alkalinity shows a corresponding decrease to values
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Figure 16. Interstitial water analyses, Site 611.

close to 1.0 meq dm 3. Salinity in Hole 611C decreases
gradually from 33.5%0 at 150 m sub-bottom to 30.2%, at
440 m. The rather low salinity of 26.2%o at 509 m is sus-
pect and may be caused by contamination between the
time of recovery and sampling.

SUMMARY AND CONCLUSIONS

At Site 611 on the southern flank of Gardar Ridge we
drilled six holes. Four holes (611, 611A, 611D, and 611E)
were cored on the crest of a sediment wave, and two
(611B and 611C) were in an adjacent trough about 0.5
n.mi to the southeast and in water 33 m (uncorrected)
deeper than the crest. Holes 611 and 611A were overlap-
ping VLHPC holes drilled to 125.8 and 132 m sub-bot-
tom, respectively. Primarily these were chosen to investi-
gate the Pliocene-Quaternary paleoclimatic record. Holes
611C and 611B were offset holes drilled in the trough to
look for wave crest-to-trough sediment faces and accu-
mulation rate variation. In Hole 611B, a VLHPC core
barrel was lost when only one core had been taken, but
in Hole 611C a section was recovered with continuous
VLHPC and XCB coring to 396.4 m sub-bottom and
then extended to 511.6 m with washed intervals at 396.4
to 434.8 m and 454.0 to 492.4 m sub-bottom. The con-
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tinuous VLHPC recovery was taken for comparison with
Holes 611 and 611A, whereas the deeper drilling was an
attempt to identify seismic reflectors within the sequence
and establish the overall history of drift sedimentation.
Low penetration rates in 611C eventually led us to aban-
don our deep reflector objectives, and we moved back to
the wave crest to investigate an intriguing possibility that
wave migration might be recognized if we examined the
sedimentation rate curve to depths below those cored at
Holes 611 and 611A. Hole 611D was washed to 5.5 m
sub-bottom, and a VLHPC core was taken to fill a gap
in the recovery from previous crest holes. Then a further
major wash down was made to 128.9 m, from which lev-
el we continuously XCB cored Hole 611D to 244.1 m
sub-bottom. Hole 611E was a brief attempt to fill other
core recovery gaps in the VLHPC section on the crest
with two cores in the interval from 6.5 to 25.7 m sub-
bottom.

Glacial-Interglacial Climate Cycles

Our principal objective at Site 611 was paleoclimatic:
an investigation of late Neogene and Quaternary sea sur-
face temperature (SST) change at the northern end of
the Leg 94 transect. The glacial-interglacial carbonate



cycles make up lithologic Unit I, which extends to 138.5
m sub-bottom in the wave crest hole and to 149 m in the
trough (Fig. 8).

Continuity of the upper Pliocene and Pleistocene se-
quences at Site 611 was harder to test than at the pre-
vious four sites because of incomplete recovery, distur-
bance of the recovered sediment, and the relatively mut-
ed color and textural contrasts in the glacial carbonate
cycles. Given the uncertainty imposed by these factors,
the sequence appears to have one, to at most three, in-
terruptions in continuity during the last 2.4 Ma (Ruddi-
man et al., this volume). The most likely gap occurs at 5
to 8 m sub-bottom, beginning about 250,000 years ago,
and extends for an unknown span of time back into
the Brunhes (roughly 10,000-100,000 yr.). Other possi-
ble short gaps (10,000 yr.) occur at roughly 1.6 and
2.0 Ma. Another problem with correlations at this site is
the anomalous addition of sediment units in one core
(or, alternatively, losses in another). This suggests a some-
what more episodically disturbed sedimentation regime
than we have detected at the other sites of Leg 94 by
simple visual lithologic correlations (see Ruddiman et
al., this volume).

Drift Sedimentation

As at Feni Ridge, our sedimentological objectives on
this flank of Gardar Ridge, at about 3200 m water depth,
were to characterize the deposits accumulating on major
sediment drifts. But here we were in a lower flank set-
ting, as opposed to the near ridge crest location of Site
610. Again the lithologies are pelagic in type, although
they are generally more terrigenous than on Feni Ridge.
In the upper part of the Gardar Ridge sequence, the
coarser terrigenous component is largely due to the ice-
rafted sediment input.

Within lithologic Unit 1, detrital mud intervals occur
that generally are thicker and more frequent in the wave
trough than at the sediment-wave crest. Dark gray layers
rich in volcanic ash are present in lithologic Unit I as at
the Feni Ridge, but no hole-to-hole correlation is appar-
ent at this site.

Below the glacial-interglacial cycles of Unit I, the se-
quence is made up entirely of oozes and chalks. These
vary only when their content of biogenic silica increases,
as in lithologic Subunit IIA, or where they contain mar-
ly intervals. The latter are probably indicative of inter-
mittent detrital input.

Although there is no dramatic evidence of a sudden
increase in detrital muds from Icelandic sources at 3.4
to 3.1 Ma, as hypothesized after drilling at Site 609, there
is a progressive tendency toward lower CaCO; values
above the last high CaCOj value at 170 m (3.5 Ma). The
higher detrital content throughout Site 611 may have part-
ly masked the increase that was obvious at Site 609.
Mean sedimentation rates are high, 58 cm/m.y., but as
with Feni Ridge, they are exceeded by rates in the “pe-
lagic” Site 609. A systematic fluctuation in the Pliocene-
Quaternary accumulation rate curves is discussed later.
No hiatuses were observed despite high-resolution bio-
stratigraphic and paleomagnetic control.

SITE 611

No primary structures that might relate to bottom-
current sedimentation were identified, neither were any
sharp bedding contacts observed. We awaited X-radiog-
raphy of the cores to confirm this lack of current struc-
tures (see Hill, this volume). Some thickening and thin-
ning of the carbonate cycles between crest and trough
was observed as noted earlier, but it is not clear at present
whether this is related to core disturbance or due to lo-
cal slumping or other crest-to-trough sediment redistrib-
ution.

No obvious grain-size differences were detected be-
tween the crest and trough holes, but again shore-based
analyses are required to confirm our preliminary impres-
sions (see Kidd and Hill, this volume). Reworking of
fine nannofossil material was recognized throughout the
section drilled. In the upper section, most reworked spec-
imens are Cretaceous in age, whereas in the lower part,
Eocene to Oligocene specimens are most common. Soft-
sediment deformation features were noted from 323.3 to
324.2 m in Hole 611C, with flattening of burrow mot-
tles and tilting of laminae. Isolated microfaults occur,
and inclined bedding at 35° to 45° (apparent dips) is found
below 325.6 m sub-bottom, in some cases crosscut by
Zoophycos burrows. Cross-bedding apparently becomes
horizontal again below 334 m, but isolated microfaults
still occur. An explanation of this combination of fea-
tures might be that localized slumping and sliding of
sediment has occurred.

Sediment Wave Morphology and Stratigraphy

High-resolution 3.5-kHz seismic profiles around Site
611 show the morphology and acoustic sub-bottom char-
acteristics of the sediment waves. Figures 17 and 18 show
selected profiles of the waves in the vicinity of the drill
site from the Discovery-131 site survey. The waves in this
area are characteristically irregular in shape and ampli-
tude, varying from 10 to 40 m in height. Some have
broad summits, as evidenced by our on-site maneuver-
ing over the one that we drilled (Figs. 5, 6). On the oth-
er hand, it appears from track-to-track correlation that
wave crests are spaced fairly regularly at 1- to 2-km in-
tervals and are subparallel to the regional bathymetric
contours (Fig. 5). No clear wave migration is evident from
the 3.5-kHz profiles, although thickening and thinning
of sub-bottom returns does occur. The air-gun records
(Fig. 12B) provide some suggestion of inclined bedding,
such as within acoustic Unit B (see previous section). In
a few cases, the returns below sediment waves might be
interpreted as migrating. The overall impression, how-
ever, is one of drape; some large waves at the surface are
clearly located over high points in the basement relief.

Pliocene-Quaternary Sedimentation Rates and
Possible Large-Scale Sediment-Wave Migration

Although there is little evidence in seismic profiles to
indicate sediment-wave migration, it is still necessary to
account for the regular trends and spacing in the sedi-
ment-wave field. Initial comparisons of the sedimenta-
tion-rate curves at Holes 611 and 611C (crest and trough,
respectively) suggested that there were significant differ-
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Figure 17. Southwest-northeast part of the Discovery-131 presite 3.5-kHz profile. Hour time marks (Greenwich Mean Time)
are noted along the track. A, B, and C are positions of crossover points in the survey; see Figure 3 for location of tracks.
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Figure 18. North-south part of the Discovery-131 presite 3.5-kHz pro-
filing cruise. (Notations as in Fig. 17. Note position of Lamont-
Doherty Geological Observatory sediment core ¥27-116. See Fig.
3 for location of tracks.)

ences between the sites during the Quaternary and that,
by drilling deeper at the crest site, it might be possible to
account for the sediment-wave topography. Sediment-
wave migration should be characterized by differences in
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sedimentation rate between the crest and the trough. Thus
the offset back to the beacon from Hole 611C was
made, and Hole 611D was drilled below 110 m sub-bot-
tom in the sediment-wave crest.

The sedimentation rates in the top 240 m of the crest
and trough holes are compared in Figure 19, using a ref-
erence datum of 3200 m below sea level. The two loca-
tions presently differ in elevation by about 30 m, but
temporal changes in the relative elevation are shown by
the convergence and crossover of the two sedimentation-
rate curves. Prior to 3.8 Ma, the position of crest and
trough appears to have been reversed, and the present-
day crest (Hole 611C) has been constructed since that
time. Interval sedimentation rates (Fig. 20) reached as
high as 98 m/m.y. in Hole 611D (crest site) and 75 m./
m.y. in Hole 611C (trough site) during the late Pliocene,
then decreased at both sites during the Quaternary.

These data are compatible with Pliocene sediment-
wave migration. Figure 21 was constructed by plotting
sub-bottom elevations for 0.5-m.y. time intervals and at-
tempting to fit a sediment-wave profile of proportions
similar to present-day waves at the site. The profiles
serve an illustrative purpose only, but they demonstrate
how Pliocene sediment-wave migration could account for
the sedimentation-rate curves at Site 611. Figure 21 fur-
ther suggests that high sedimentation rates during the
Pliocene were accompanied by lateral migration of the
sediment waves; this migration either slowed during the
Quaternary or was replaced by processes that resulted in
pelagic drape (see Kidd and Hill, this volume).

It is possible that, in looking for wave migration in
the 3.5-kHz profiles with a penetration of only 30 to
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Site 611.

40 m, we were missing a larger-scale migration within
the drift sequence. The paucity of identifiable reflector
migration on the air-gun profiles might result from a
general lack of lithologic change in the preglacial sedi-
ments.

At this time, the preceding explanations of large-scale
sedimentation-rate changes in terms of sediment-wave
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Figure 21. Profiles of the sediment wave drilled at Site 611 at time in-
tervals of 0.5 m.y. The shape of the wave is kept constant.

migration should be regarded as a working hypothesis
that has been tested once and seen to be compatible with
the available stratigraphic data. More detailed work is re-
quired to establish that the changes in sedimentation be-
tween crest and trough are the result of autochthonous
sedimentary processes rather than the influx (or remov-
al) of allochthonous sediment.
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SITE 611 HOLE CORE 12

] FOSSIL
» |Z | cHARACTER

= z i
§»; Bulf) 24 9| & GRAPHIC
|2 |RalE Q g 51 & LITHOLOGY
w3 |z £ < g wl ¥
R

) § z g H

DATCLTRG

SAMPLES

L 97.0-106.6m

LITHOLOGIC DESCRIPTION

NNIBE  Discoaser brouver Zane

AG

g

7.0

ppaeladl

1000
=

10

103.0

5

10497 1
o

Y 4N

5Y 571
SY 4l

GGY 41

with 5y 471
and &Y &1

sY 4N

6G 477

BY 32

&Y an

&Y 51

BY 61

5Y 81
BY 51
.E\" en
BY a1
5Y 312
BY 311
BY 3/2

&Y /1

Y B

o
8GY 811

5GY 4

Alrwenating

CALCAREOUS MUD, dork gray 15Y 471} 10 dark

olive gray {5Y 3/2); and

SILICEOUS NANNOFOSSIL ODZE. gray (5Y 571 o 81)
Genetally common MOTTLING

Fare preen LAMINATIONS

ZOOPHYCOS burrow at 100.8 m.

104,91 1o 10497 m: Indurated green intervil

SMEAR SLIDE SUMMARY %)

291 388
o o
Texrura
Sanid 20 -
St 50 =
Clay El
Campesition:
Otz a0 18
Meca ] 2
Heavy mineraty 1
Clay 34 -
Carbonate umpec. — 5
Foraminiten 3 ™
Cale. manrofosuly 22 B8
Diatams 2 2
Raiolariain x 3
Sponge 1picule 1 5

ORGANIC CARBON AND CARBONATE (%)
B

Urganic carbon -

Carbonare 14
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SITE 611 HOLE CORE 13 CORED INTERVAL 106.6—116.2m SITE 611 HOLE CORE_ 14 CORED INTERVAL 116.2=1258 m
FOSSIL 2 FOSSIL
: CHARACTER |2 ot
2 2 4 = - z "
w|B 2 Zl 2 a 8 SwlE] 2 z
=L g RASHIC Ew | 2 GRAPHIC
i3 |E5|E HNMH E | umioioey LITHOLOGIC DESCRIPTION = E 8 g |5] B | umiotosy LITHOLOGIC DESCRIPTION
N H R R g2 (25|28 |Eelt| # & EH
F 5 H L -] g <l E 5
HEHEE s (8|3 HE E
; Y 411 N g
o
£ 3 SGY 51 MARLY FORAMINIFERAL NAHNOFOSSIL DOZE & i CALCAHEOUS MUD (dark gray 6Y 4/1 10 3/1) ang
= S¥ 41 {gruenish gray SGY 6/1) and SILICEOUS FORAMIN | MAH}Y SILICEQUS WNOFWI‘JL QOZE fgray
IFERAL NANNOFOSSIL DOZE (light grestiith gray Y B/1 10 81} with very gradationsl eantacts
L BGY B/11. Viry gratational contacts betwien ong 1 1 Batween one type and the other
SR e g e e e 1| svan 122.9 10 123 m: SANDY VOLCANIC LAYER,
Cammon gark grean [5G 4/2) and olive gray (5Y 6/1) 1 rich in tull fragments
55— laminationy ar matthng, I Groen 165G 4/2) and beawn MOTTLING.
- L |
AG CALCAREQUS MUD intervels: 106.6 10 107,35 m and = ;
111.4 to 112.2 m, with greenish gray (SGY 3/1 and | a:i;?:ﬂ r:‘:;::aunaow& 1227101231 m and
s BY 5/1) diffuse laynrs. ke A101244m
5 2 ZOOPHYCDS BURROWS at 112.8 it 11242 m pd 2 i sY 801 PLANOLITES [7) BURROWS: 124,00 1o 124.10 m,
5GY &/ SMEAR SLIDE SUMMARY (%) -!{- 7 SMEAR 5LIDE SUM:“:T: l:rm
1,130 2,130 s &
o o bl Tenture:
- Composition: o wlise:
g Ouartz 0 n e ! Sand 2 a0
& Mics 5 ™" st 88 35
SGY 51 Heavy mingraly 7 5 ! ey o
o Clay 3 25 E Cormgom i = =
3 Focaminiters (LI 3| 7 t Quarte
= 3 Calc. nannofossils 67 3 A " ] 5Y 51 Feldsou 15
§ Dhatams 3 2 £ & ! 0 Mica T 3 5
5 Radiolarians 1 TR : o 1 5Y 61 Cuay oy - 2
z s en Sponpespiuls 100 B 5 H Volesnic glas - s
- ? 2 Glauconits TR
* Silicoflagalistes TR TR 5 N .
@ § = HE: i Pyrize TR -
[} a -] o -
3 S ORGANIC CARBON AND CARBONATE (%] ) H \ Carbonate detrital &
g f E BGY &1 2. 130-131 I g | Foraminiters 2 -
% E Ogaric cantson 2 = Cale. nannolossite 30
2 ¥ 471 Carbanate aa = E Dintoms 2 -
E 5yay Radiolarians, 2 TR
=4 * g t Spangs spicules 4 -
k = 1 Plant debsis {pedlen) = TR
é ORGANIC CARHON AND CARBONATE (%)
GY 51 1
b i 7 5. 128-130
£ A ol | Diganie carbon -
E E 5 -1 G — Carbatste 17
aclaclrc |ac] Tlee| i il A i [[—
5 5Y 341
- sy 4/t
hd
an
& | -J Y 501
bl
&4
4 EY 4N
&
e 5 Gl G = = 1 sY 471

119 91IS
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SITE 611 HOLE A  CORE CORED INTERVAL 0.0-72m
g FOSSIL
« |B CHARACTER
8 l=.l2l= z| 2
A ETTHELE = GRAPHIC
2 :ﬁ e g s = (| E UTHOLOGY LITHOLOGIC RESCRIPTION
w3 SN = g w 3 "
w3 IS g3 Egu| = a -
E |8 |Zl2|215129 ==
2 § z g < E
& z 8 &
i
VO¥R /4 SILICEQUS FORAMINIFERAL NANNOFOSSIL
tH DOZE (0,00 10 5.30 m), light gray to gray [10YA 7/1 10
W B/1) o graysh brown (25 7/2 o 4/3)
b
! CALCAREDUS MUD, gray 1o dask gray (5% B/ 10 411}
it Common MOTTLING
" »
! 10YR 573 Rare gray (NS) and gresnih gray (5GY 7/1) LAMINA:
t TIONS.
W |esvsa
il
. SMEAR SLIDE SUMMARY (%)
i 23 e 380 578
‘t: RErAR Compositon ? ’
Quartz L] a7
| eveen Feldspar 3 s
" 10VR 272 Hewey minursts 2 5
] Clay - k]
- it T Volearig graus - 3
& ALY Foraminitens 0 0
g ar Cate. natinalossily &0 5
2 " 28 e Daatcam 2 =
i ] Sponga spicules ]
2 B .
i : 25Y 312
2|5
H E i 26V e
2 i i sy
s|= #
) s
b ' WS
z|Z 0 5GY 21
1 |z
5 1 YR B
N 1]
5 H
2 i
s )
2 "
E H EY 41
§ i
H
Y ovan
'
!
V| = |50
!
G| AG FM | 4 By &/1

SITE 611 HOLE A  CORE 2 CORED INTERVAL 7.2-16.8m
g FOSSIL
« |2 CHARACTER
8 |z.lels]e z
Gw 3 gl 2
selEglBIRME) | IB1E | conmmme, | LoLoGC s PTON
wS|2N|ZE| < AR 3 "
N ERHEEHH R ey g
NENHHHE L Eieeld
& |2]= a o Gt G|
= == ——
4 B i it}
e _'I—I—}*-v -+
H= '_" —H Furst section very disturhed: mixed ealisrsos mud and
05 ;;:'_._g_ —H [ p——
1 ;4—l-|—I—E: Altrinating,
H= == = CALCAREQUS MUD, gray 1o dark gray (BY 501 to #(1]
1.0:1_+|‘4—|—|- grayish beown (10 502} to durk grayish beown
_+-_+- —— —H (2.5Y 3/2); and
1 _|..'_...|_+_|. FORAMINIFERAL NANNOFOSSIL DOZE. light grav
o = —+—'._j—_. =% 10 gray (N7 or N8}
7 :: BY 51 Slight MOTTLING. Rarn groen [5G 4/2) PATCHES and
grin [5G 4/21 LAMINATIONS. Rare PYRITIC (N3)
- < — LAMINATIONS
2
7 PLANDLITES BURROWS between 1100 and 17 84 m
o :
=} w7
<2 ]
Lk =
i |
g = 5Y a1
|5 -5” B A&
alz Siehatei
HE
g r 1aYR 87
E E -
& ;
g S g LE]
9 J== N
sle =
Z|z =
a 7] 5Y 4/1 10 BY 5/
b 56G 4.2
= 26Y 52
o !
3
=1 5Y 511
=
=
5 =1
1
= 2EY 42
= d W o [esvae
3 1 [sven
a6 | oo g @ "'E ! 5y
~KC =] 25Y 512

119 2LIS
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SITE 611 HOLE A  CORE 3  CORED INTERVAL 16.8-264m SITE 611 HOLE A  CORE 4  CORED INTERVAL 26.4-36.0m
m AL
g FOSSIL g FOSSIL
=
§ g c:an;cﬁk A : g CHARACTER
gl 2 e lel= w“
PR = el g GRAPHIC cw|&| 2 &
H 5§ E1B1Z|, | |IE| & | umoLoay A L EITHOLOGIC ORSCAIFTION = EHEHE E . g B | iietoay LITHOLOGIC DESGRIPTION
| H w
H HELE S EglE)| = £ e l="15 8 ; g Egl8| = E o
= g HEE = H < B
2 aHHHE T AaHHHH L £ IH
3 B @ je|lz|=(d = =
-] ¢ : S
2 t 8.8 10 22.5 m: aliermating & — ! Alterrating:
] 5Y 511 CALCAREOUS MUD, gray to dark gray (8Y 5/1 10 2/1); 05 = I CALCAREOUS MUD, gray to dark gray [5Y 571 10 471)
H aned ‘:“ 1 Y &1 or dark grayih brown [2.5Y 4720; eften silty, mainly
1 / thiner layers of FORAMINIFERAL NANNCFOSSIL 1 =1 1o Homogeneous; bases of lavers often motthed; and
DOZE, light gray (5Y B/1 1o 7/ v 25Y 711). ,:f BY a1} MARLY SILICEQUS FORAMINIFERAL NANNOFOSSIL
it 22.5 10 24.1 m- sltemating 1 layen of 1.0 = QOZE. gray [5Y B/1) or groenish gray [5GY 5/1); probably
H FORAMINIFERAL NANNOFOSSIL ODZE; and — maely foeaminiferal nanncfossil oazw in tha upper part of
' 28N MARLY FORAMINIFERAL NANNOFOSSIL DOZE, 1= the core, gradually tecoming siliesens; mottied
b L qray (57 8011, ® I'_'| — ot
= { & = svan Rare green o Gray LAMINATIONS
: Stight 16 comimon MOTTLING. =, N T ) Pt
s G 62 =1 HH Goay INT) PYRITIC HALO 31 3330 m
H 5Y 5/ Comman urall CHONDRITE TYPE BURROWS I_—_| \ 5Y 51
2 ] twtwenn 21.74 und 22.51 m, -
2 ] SMEAR SLIDE SUMMARY (%)
1 SMEAR SLIDE SUMMARY (%) . 5, 100
- 4,30 111 -1 -
1} o . - — W Campattian:
) 5Y 4/} Compotition . 7] Quarts %
& ' Ouartr an 30 - . Mics TR
= | Feldigar 10 20 @ ] Hewry minerah TR
| 41 Mics 5 10 ] By 4/1 Faramirifery 7
v Heavy mineraly 5 10 — Cale. nannofosils 58
' BGY 411 Clay an 40 TE Diatoms 1
'E g ] Futaminifers o 20 -l Radiatsrian 2
E 3 = BGY 51 Cale. nannolesily 5 30 * 4 Soange seoulen 7
] | H 3
L1 & 5Y B/
3 E By a/3 § g
% e ! g N 5Y 52
x ) E Sv
3|3 o \ : % 2 e
g § M (s _‘5 = N sGY 411
2 j Cif] « |5Ysh 2 2 18Y 477
T « 8 &Y &1
«|e g
nl= 4 LB o
zZ|z . SY &0 o 4 5GY 51
ki =z
5 : § = 5Y 61
i
B 5GY 411
@ ! a¥ I - Y 51
& e o 56 4/2
Sy s
:_h' 5oy 8 257 472
i Svarn
W 5¥ & 5Y 571
I 38y 4
F - | ﬁw M 25Y 452
1 Y /1 5
L By 81 BGY 511
-
N Y 1N oY 4N
- 1 |svsn [T‘:m
5Y 51 & t —t
o H‘?ﬂ:““ Vo a Ev an
W [sven !
i [svan BGY 411
& ' & 25Y 42
|
¥ i SY 51 10 5Y 61
y
& BY 511 aGlac lewe | & Ioc i
: Y
i
M e| & =
RG ) s¥ 40
cc :
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611  HOLE A CORE 5§ CORED INTERVAL _ 36.0-456m SITE 611 HOLE A CORE 6 CORED INTERVAL _ 46.6-552m
g FOSSIL 2 FOSSIL
® z CHARACTER § & CHARACTER
8 |zule[a]s Elg EMEIETE Bl 2
B = w = =
HEHE [/ é NHE el LITHOLOGIC DESCRIPTION & |8 HHHHASHE  ORapHG, LITHOLOGIC DESCRIPTION
a8z < o w " =z H o
5 3 3 i
AAHHH L E + EH A HHE I R
AHHHE TiH all BHHEHE
EH E] H E H
a -1 Alternating layers of: e - Sy a2 Alternating;
-] = Vold CALCAREOUS MUD. olive gray to dark gray [5Y 572 1o @ =1 CALCAREQUS MUD, dark gray (5 4/1 ro 4/} or
=] 4/1) ot dark graenish gray [SGY 4/1); and ) 3 SILICEOUS CALCAREOUS MUD, gray {8Y 5/1 10 471 or
0.5 MARLY SILICEDUS FORAMINIFERAL NANNOFOSSIL 0.5 . greanish gray (SGY 4/1); and
aY a0 OOZE 10 SILICEDUS FORAMINIFERAL NANNOFOSSIL b MARLY SILICEQUS FORAMINIFERAL NANNDFOSSIL
1 ODZE, wery light gray 1o gray {6Y 81 10 5/1] or grewnish 1 = BGY 51 DOZE, gray (N7} or light greanish gray (5 &1 10
5Y8N ey (BGY 5/1), 104 5GY 6/1)
Sar muadl intervals ssem more sty
Faint MOTTLING, sspecially o foraminifa B 45,6 to 46,05 m; 46.96 10 47.2 m: 47,6510 48,75 m;
5Y 401 rannofoss|| ooee &Y alt and 53.36 t0 5302 m.
w -
L Groenith (5G 6/2 to 4/2) or gray INJ to N&) 5 MOTTLING: 45.6 to 47,1 m_ 48.75 10 50.10 m, and
. |savan LAMINATIONS 520105335 m.
N7 VOLCANIC ASH RICH (7} LAYERS. dark, at 48,57 10
40.50 10 41,54 m! common motting and dibluse sming: 4860 m and 5148 10 51.50m.
2 Tions. 2 sY 4l
Gesenish or gray LAMINATIONS, particularly
Rdg Dropstons ; indurated 626 tn B2 8 m
aran SMEAR SLIDE SUMMARY (%) 5Y 8/1 —
238 642 /
o M [1] | AR SMEAR SLIDE SUMMARY (%}
a Tuwture: a BGY 4/1 B0
Sarud 15 1]
5Y 51 silt 60 SY A Texture:
= H 5¥ AN Clay 25 - :I.:n ‘:
'§ = T Compensition " G ¥ c. ped
-1 3 = N3 Quaaty £ 3 5Y 51 oy,
g E3 S0 &7 Foldspar 10 2 E ~ Companition:
HE v W = z HE BGY 41 Ouuarts 53
& 1 Y 511 Heavy minsraly 10 H 5 Miea 1
% % 1 Clay n - § E 5% 51 Feavy mineral 1
HE 2 RN Focaminifers - 10 E : > ta Focaminiters 2§
2 Cale. nannofousity B8 o 5Y 401 Cale. narnofossils
B g T |sasa Diatoms - 2 =3 by Ciatorms. 1
8| 3 FH |as sz Sponge spicules - 8 g Audictarians 3
a8 § . Y 411 Tulf clasn 20 - 5Y 81 Sponge ipicules B
= 1] E i Silicoflsgsllates TR
e [
| } 4 BGY 6/1
gz * {] [oren B
He == 5Y 41
i 5Y 471
5 = 5G 62 - Y31
o —| |sea4m = 6GY 411
i
v| [P vl
.
4 NE
T
5 5 5Y &/1
By 52
i -
| - ) il
A it
N1t 56y 441
.
1 ¥ N5 gyen 6 SY 51 10 BY 41
M 5G 5/2
& AL &
[l Rl [sasz AG|AG FM) gl od 6 an
1)
A [ o B d o] svsn
- L " BY 401
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SITE 611 HOLE A CORE 7  COREDINTERVAL 55.2-648m
2 0ssIL
» & CHARACTER
g = [ w
e |22 & | & GRAFHIC
= HE g E| £ | utHoooy LITHOLOGIC DESCRIPTION
PR HEIEIE Y PR BEEd s
E g g
s 18 1 8|55 =2 Els ;
z |2 zla 3

o o MARLY SILICEQUS FORAMINIFERAL NANNDFOSSIL
2 o OOZE (gray 5Y 6/1) 10 MARLY FORAMINIFERAL
H ol B NANNOFOSSIL OOZE fgray 5Y /1 to 6/1); amaunt o
sillcaous organams decreating probably progressvely,
1 3 beconning < 10 araund 588 m
BV 4/ Interval batween 56,34 ta 59.56 iy varicalosed, precom:
' imantly gray (5Y 5/1 or 6/1), with comman greon, olav,
1 and gray LAMINATIONS, and common MOTTLING:
. H 50,01 1o 50.07 m: common CHONDRITE-TYPE
2 =1 SURROWS.
\
' i Twvw layers of CALCAREOUS MUD; dark gray (5Y 4/1)
! BY 6/1 55.6 10 56.72 m and 57,75 10 5824 m.
H
2 Vil Grawrally common matthing.
" i
2 & =| |56 81,73 10 61.90 m common sandsiee grained clasts with
& 5 ' 5Y B/} sharp contsets, grayish green [5G 4/2)
é H ~ i svan SMEAR SLIDE SUMMARY (%)
HE ¢ = H o
H 1 ! Compaitian
=| 3 el Quartz )
2 At I Faldsgar 5
il ¥ Mica TH
3 19 el B ' Haavy minesals 5
.1_"'.1_ ' ct &
@ iy
a _L-LJ_ N Foraminifers 10
|z T ¥ b Cale, nannofossity a3
g5z T 1| e wasysn GO 2
o et " Radialdsian TR
§ I_!:“ t Sponge spicul E
r —— _'_—|- 4 Silkcotingatian ™
+i =H |
—I—'-—i- i 5Y 51
4 ——. —H i ] *
4 i
+l = |
—— -+ |
== bk
Bty
- l ¥ 811
g =22 (| [
- p—
ol
5 +| =4
== |i
2| =i~ &Y &1
4G | CM | = == |
g i ot N

SITE 611 HOLE A CORE B  CORED INTERVAL G48-744m
o
& FOSSIL
§ 2
SulEl 2 1R
i A
%z EE ; g HE ngr LITHOLOGIC DESCRIFTION
2 -
HAHHHH FEE S
F |z |3 g 3 3 = g
s |8|3|3[3 % = IR
=il ANermating:
E —H CALCAREDUS MUD, gray to dark gray (5 5/1 10 4/1);
—H and
[—H MARLY FORAMINIFEAAL NANNDFOSSIL OOZE.
1 F|. H 5Y 51 aray ING or BY G/1),
E: E 733 10 7345 m: layor of alive (5Y 5/3) MUD.
E} [ | T lsvsn Geotnt 5G 5/2) LAMINATIONS, sometimas relativaly
) —H ile thick (2 to 5 om),
8] = |
= 5Y 4/1 + NT Greon (56 B/2) PATCHES between 7221 and
.:" L [t T24Em
= |- 5G 512
4 | |svsn OROPSTONES
2 | SMEAR SLIDE SUMMARY (%}
- NG 1,140 3 144
= o
- L Textura:
- Sard % =
o 3 Silt ) -
] = sY s Ciay 60
£l. -3 Compostion
S x 1 Cuartz a1 30
LR — Haavy minarats 4 ™
§ = Clary 20 5
J E a 3 Voleaniz glass 8 -
H § ] L lsvsm Micronodules ™ .,
= ~ — 5G 52 SGY 51 Carbonate umipee 1 ™"
HE M Foraminitars ] [
3 b i Cale. nannatossils 20 57
§ 3 " = - |8Y 71 Snangs wpicule TR T
6|9 b=
4
® 1 BY 61
2z . =+ L
HE 4 —t=y| [I] |sese
3 ) || [ese
4| i
===}
£ ] — =y sy 801
L] ] B Y
B = M
g 2% J- =T
[ 1 === |
5 ] —H ¥
g —H Y B
= 4 &Y 53
5 56 6/2
5052
8Y B/1
5G 82
H SY 5/
E || 5G 52
5G 52
8 Y 61
5G 62
aujac L 5y 811
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SITE 611 HOLE A cORE 9 CORED INTERVAL _74.4-840m SITE 611 HOLE A €ORE 10  CORED INTERVAL 84.0-938m
g FOsSSI 2 FOSSIL
x |2 CHARACTER »« |& | _cHanacten
B 1 [eTals z| w g |=.l2l3 zl e
TE f—_‘% H g E 2 E I.Fr'::::.*gé? - LITHOLOGIC DESCRIPTION “f'i‘ E% u § 2 E L:’Y""“‘m;g* LITHOLOGIC DESCRIPTION
u:é"l-‘!‘ﬁg ; aﬂ g3 g & “ig.h’! 2 &
ET|E |5]2|2 E| w CEE Y = i|5|38 i ]
s I8 (223|129 FEH Bl HHE = ;
FHEEHE K ENHEHE E
= 1--== L [seven 2 =5 I ol B CALCAREOUS MUD, gray (5 6/1 or 5/1), ur
< | — &) = : Y 5/ greenish gray (SGY &/1 or 5/1): greenar intervahs
; “_5;_' Core stuck in liner; only & few lragrments could b saved E T - contain ~3% valesnic ghe
1 3 CALCAREDLS MUD, grav 10 dark tray (BY B/1 12 4/1) 1 =1 N sygi  Wawed) Bluish (58 5/1 or 8/1) or greensh (5G 6/1 1o 5/2)
] o b4 LAMINATIONS. somatimes retatively thick
1.0 Vaid MARLY EORAMINIFERAL NANNDFOSSIL OOZE ol |~ 56 B2 3 105 em)
=] gresnith grav (BGY 5¢1 12 5GY &/1), e )
] b | 0.6 10 911 m: interval with common green
& 3 " 2 5G B/1 LAMINATIONS and Z00PH YCOS BURROWS
= ] B 4 and
# - 34 56 82 Dropatones
| . — . 3 SMEAR SLIDE SUMMARY (%)
L Void 1 BY &/1 washed in |
= ° (. and il - [rp— 175 A9
- sv /1 R o e
@l 2 H 2 o 1] Tenture
5 4 e =iN] Sand ] 5
5 - g1 v Sy 30 a0
3 E q 5Y 8/ Clay 55 i
3 - Void o Compatitian:
3 - | | a =} Ouarts 65 &3
2 k2 I T FA Feidswar 1 -
E 1 [ BY 51 X Clay. w0 30
| X Valcanic glass 3 -
g o H 4 :E Micsanadules TR -
£ h - o Carbonate unypes 3 1
g| s . 1l 3 - EGY 51 Faraminifers 4 3
£ 8 2 . M BY 41 2 Calc. nannatassiis s 0
é = B = ¥ Diatomi = 3
- £ . Sponge spicul - TH
il s ] " 2 :‘f = 58 6/1 02 spicules
E E = ] E Al e D= BG 572
gl £ ] 3 2 8
! S b = E o 5G 5/2
M B s g T 58G 4/
z ] E E = SY 501
4| 1 4 X
= q =] 5G BN
Void = (=1
= e | SGY B/1
J L "W
= s e | -] LG
g . g BT
. ~ia o EY 81
- =]
- o
- 3
4 ] p.s 5G 52
4 - I 5GY &1
5 5 5 ] 5 5G 572
] ] b
-] - (=]
B P g
- - T o
@ i 0 ol al_| sY &1
a ] - e Vi
. . 7]
7 hofas| [uf v
zl e 1
2 i
= — &
& SGY 871
Rolac| |0 | €7 Sov ol
Jec mh
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SITE 611 HOLE A CORE__ 11 COREDINTERVAL 93.6-103.2m SITE 611 HOLE A CORE 12 CORED INTERVAL 103.2-1128m
] FOSSIL g FOSSIL
3 % CHARACTER P & | CHARACTER
8 |z.[elale HE ik g 8w AEH 3| 8 GRAPHIC
e Eﬁ £ § H E P |_|1H°w:§v UITHOLOGIC DESCRIPTION ae :§ H g g E| & | urHolooy " LITHOLOGIC DESCRIPTION
S HHHH PEE +EE ;=§§§s§}§#¥ T EE
F |8 5|5 = g F 13 g A E R 5
FSHEHE + FHEHEEL +
" =
g I 83.7 10 07.0 m. CALCAREOUS MUD, gray {57 61 10 M MAALY NANNOFOSSIL O0ZE, B ish
=] 511, containing ~10% CaCly fumear slide eitimation) g-:-‘:;v £ w0 EGY B o/ s
—_— 97,0 12 101.2 m: CALCAREOUS MUD ta MARLY sexu) o i Bk s CALCARABUS MDD
1 L4 NANNOFOSSIL DDZE, grennish gy [5GY &1 1o 8/1), ' w.m “:BGY STHI
- canisining mote than 0% CaCO4 and ~B% siliceous - 56 41 il A
: 56 572 e Twn layers of MUD, dark grayith bewn (2.5Y 4/2) 1o
T - 25Y 42 grayish green (BG 4/2), conta ~7% volcanic gha:
g ’ SY 6/ ﬁ::"é‘:ﬂ:”'o"s WS sowone Tols ety - 104.25 10 104,62 m ond 10630 to 1074 m.
s & 2
P2z
o Distorted geesn (56 5721 of gray (5Y 511 LAMINA
Rare ZOOPHYCOS BURROWS, TIONS common hetweer 104 7 gndl 104,64 m
1
I BG5/2 Dropstoriek 5GY 61 Commaoi graen (6G 5/2) LAMINATIONS and PATCHES
% SMEAR SLIDE SUMMARY [%] 2 on marly nannotossd ooze intorvli
LS ae
5 ¥ B SMEAR SLIDE SUMMARY (%)
wxtie 3,40 460
o T Sand w1 - o o
2 - ' Sin F ] L |svan Tasnsst
4 Clay B i Saed 20 =
. | Compositian |26Y 4/2 and EG A2 gy s
- J_‘_._ =] = [5Gy 61 Quariz L k) * Clay 45
= i) Fabthpar 1 3 s Compoition:
3 1 J_J_ = 5G &2 Heavy minerrabi a z|8 3 (1 a5 25
(- Clay 0 30 £l Feldspar 1 ™
[ = Carbonate unsaec. 3 1 % k-1 Heavy mineraly 4 a
- i | ke [sasz Foraminiters 38 i E H 26v. &2 and 5G 52 Gy ® 15
£ L Cale. naanotasils 8 2 = N = Volcanic glass 7
€ i Dimoms ™ 8 A& s Micronoduis TR -
o 1
E i E Z M- Hoy'sy Rudialatians - TR HE E P B} Castsonats unspes 1 ™
] E = 4 J-__LA = = 6G B2 Spange spicules ™ TR - § = A__J-_L H Foraminifers - 4
] E E ) R Silicollageiintes = R Zli i % ] Caic. nannofossits TR a5
5 & L ' Diurams - 7
@ 2 =1 5G 52 e E e B 56Y 61 Radiolar TR
5 ﬁ ] EGY &1 e AT § Sponige spicules = 1
| E 4 J-'_l.-' n 5G 572 z 4 gt : Silicoflapellates - TR
a 1 =] [&=| [s6s2 = -4 i
e SGY 61 g0 s O (A4
2 T [ = g
= = he | - LT e
g o ; gt BY 61
w4 e ol [ Mg
i B I L -,
Tl R fsese e
s L 5 Al |
ke 2 !
L J_.L_I. '
e 5GY 511 ~ |y
= J_J_ -L..L.'_L "
-, - . =4 SGY 61
AGIAG T 5GY 6/1 T I
t AG|AG FM & =Ll
v o g G | 5GY 501
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SITE 611 HOLE A CORE 13 CORED INTERVAL 11281224 m
2 FOSSIL
= |3 CHARACTER
- EMRBRE R
e |97 & = = GRAPHIC T
5 =§ £ S i v |E = el = LITHOLOGIC DESCRIPTION
" = ]
Hl E I g 3! 2| 2
Folg |z g 5|5 g
g |2 Z|a &
=
=
= Layer of MARLY NANMOFOSSIL OOZE, gresnith gray
05— BEY &1 (BGY 8/1). but mostty CALCAREOUS MUD, greenih gray
. o dark gresnish gy (SGY 51 1o 4111,
1 = Vod
-1 Grawn [5G 52} faint aregular PATCHES mwi LAMINA-
1.0 Vol TIONS.
. B
o = == sy 51 ZO0PHYCOS BURROWS betwean 11820 a0d 11830 m
= S
= E *i | | Ovogstone
W SGY 4/1
-I_-Ju SMEAR SLIDE SUMMARY [%)
2 i =l 477
- -L'_L Teniture:
- e Sand §
_ﬂ _I..-i 5G &2 Sint 15
__'__l Clay B0
=l 56 872 Composition:
= ) Ousrrz kL
= = - Haavy menersls 1
- A ) Clay 0
- J__L Pyrity 3
3 Mucranosubes TR
= _3 - Carbanate umpec. 1
;5 3 - | Foraminitery 7
% ) ] .l.._L BGY B/ Cale. nanrolasiia 16
£ls 2 — g Diatams &
£ % ~N | -L.-L Aadhalarians TR
E 2 | Sponge sgicules 1
g 1 E o "L'_I. Silicoitageltate ™
B ERE - !
s8] |% ] |y
£ bt |
= e E 2 : 4 |
= o 4 i ol I VY
b J__'-‘ \Zoaghyeost
= 4 |}
o it Bl I
- -
@ — -LJ "
= - 4 5GY Bl
!
M o - |
. L
— Papt
7 A
5| I J_j
7 s
|
- eI
§ 'L_‘ 1
=l
Al ) \
-l
_L.'J'
AG|AG AG| n & | : 1
= L0

SITE 611 HOLE B CORE 1 CORED INTERVAL 0.0-8.89m
2 FOSSIL
« |& | _cnanacren
g |=.leT=% z| =
£ |82 HE S| g GRAPHIC “
I :E 3 215 |e |5 E LITHOLDGY 2 = . LITHOLOGIC DESCRIPTION
wS |EN| 2 H
IR |58 L E CEEY S
ERHEHE F-BE
E 4= = =t | T0YR &4
= = 4=, = A
Bl ¢ o e ['1 Atteinating
_'_++ —4 2.5¥ 413 CALCAREDUS MUD, gray to dark gray (5Y §/1 to 4/1);
0.5+ —— == 1 nd
== M= e ] FORAMINIFERAL NANNOFOSSIL OOZE, lgnt
1 _.|:|_|_|_‘|..1 v yellawish beowr {10¥R 84] or grayish brawn
i e e W (2.5¥ 5/3 10 4/3), becoming NANNDFOSSIL DOZE,
1.0 .'+l|_+_|:| A yellow (2.8 7/31 o brownish gray [2.5Y 6/2), or
I i i I L @ay (BY 7/1 10 63
=
. -;E}— ==, { savEn Generatly comimon MOTTLING.
FTonmteee] |
a i e e I 0.16 10 0.84 m; 517 0 630 m; and .62 10 7.10 m:
— . ™ eemman coarse sandsized SANDSTONE and MUD.
=== | STONE CLASTS.
b oo M ey e N
"":_'_""..1—_' I! 135 10 337 m: SAND-FILLED BURROWS
4 t + Ay :::: Lt Dropitones
Gy == L -‘q 257 62 SMEAR SLIDE SUMMARY (%)
= J_-L- J—J 3'_ 5% 71 2,142
B oy T G o
e - - " sy 771 Composition:
= s Mol ! stz 15
= T —L. -IF’ T 5Y 672 Hemvy rminetali ™
B - Sl i iH Carboram unipes 5
= S th o sY 7/1 Faramanifers T
1 '-—L-._-J-j W (sves Cale, nannotassils 87
= L Ml Diatorm 1
3 Jl A== ] 5% 101 Radiatariam 1
3. 1 A | v Sponge wicules 4
g kS M B o e iy ‘1!: 5Y 6/3
1 I N oy A= -] G sy 11
3z E S Dynpi Ty wl asvea
z 2| = ATy B fauraa
g H g Lo LT B e
] = el
L] g H T B S PP I 2
& & e 14
2 £l 1a i
=
E BY 61
of
2|
BY 711
5
5Y 51
1W0YR 53
] BY 773
25Y 4/3
BY 21
&
5 81
aGlac | oo Y 61
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611 HOLE € CORE 1 CORED INTERVAL _ 00-24m SITE 611 HOLE C CORE 3 CORED INTERVAL 7.4-124m
o [
2 FOSSIL = FOSSIL
" ; CHARACTER »® § CHARACTER
§._ Sulg) 2|2 3|2 GRAPHIC = é" 5«-? il B e
3 :E : 418 x |B B LTHOLOGY |, 3 LITHOLOGIC DESCRIPTION T g Eg & z S LITHOLOGY LITHOLOGIC DESCRIPTION
ggé a;giﬂgg £ E g5 |27 g!EHgg EEEd e
= =
g |5 8 E ; Z |k - = !
8 § HHE E 2 |8|3|3[3 E
T P =
Bi*] evAaswe b T
1 10VR 64 MARLY FORAMINIFERAL NANNOFOSSIL DOZE, _.‘_'_l_—i-‘_._—l—_|£|| :;f;:::ﬂ';-x: ::T::c:;u:;ﬂm mixing of gray
J 10V 44 lsght 10 ek yeliowish browm (10 A B/ to /41, 05_:‘__—I-‘ |+| =
) ¥ e |_|_ Aljernating:
é .E o ol Numsroiis SANDY CLASTS 1 -:,_"'..‘.,.'._q,."_"' CALCAREQUS MUD. dark alive gray [5Y 4/1 to 4/2)
B 3 10y i o s P o dark grayish brown (2.5Y /20, sppesring sifty,
;: 3 i Wikt WOTELED CHOADI/TES BLRRONE: L ey — moitled; brewn patehes butween 9,75 and 10 40 m; snd
2 b i B o l"_'_+_1 FORAMINIFERAL NANNOFOSSIL OOZE, light gray 1o
2 3 et s H = way (5Y 7/1 ta /1) motthed; some pyritic patches and
3 g i . ¥ ¢ +-|—+—|—_| nrreaks
2 E i 10YR 5/4 SMEAR 5LIDE SUMMARY (%) 3 HE o b
L i NE .10 1LA0 § ::i:’_—l—_'_ﬂ—_'
| |& i oD 2|z -i ==
& i Campoytion: 3 3 __’_—"‘ I+I
ME3 " stz w 2 & E’ = f =+ —
N L Frldhgor 7 ? HESE 21 3 oy -
s i i Mica TR TR 5 1 5Y 41
fepa i i 1oy RE Heavy mineraly 2 2 g g -_l
£ s 3 3 |
Foraminifess 0 1] Bl 8 p
Cale. nannotomsil 46 50 X i !
Diaterm 2 5 | 5BG 471
Fagiolaeians ™ TR -
Sponge spicui 7 ] o — t .
Siicattagaltares TR TR = - _::r wEra
3 3
-3 BY 711
SITE 611 HOLE C CORE 2 CORED INTERVAL 24-74m = H
H FossIL t 5Y 1
3 ; e b t BY 4/2
g, |5u|#]2 H gl e GRAPH| M =
T; is £ e ElE ._,-,,,0“:2? EH LITHOLOGIC DESCRIPTION o4 it 6Y 4/1
S|EN|z| &g - o Y 61
£ s E g ] !%g]m H Eg s aclac]  em| Tleel BY B/
= g == !
& i F
-
I Whols coee SppEars 10 have extorsive Nowsge,
MARLY FORAMINIFERAL NANNOFOSSIL DOZE,
sY 1 light gray (2.5% 7711 to grayish brown (2.5Y §/2)) and
YR 62 FORAMINIFERAL NANNOFOSSIL ODZE, ght gray
25¥ 572 {BY /1)
- 5Y 7
H ey sharp taminations; dark geayih brown (25Y 412)
2|8 L 28V 612 and pabe veliow [25Y 831, both 0.5 10 1 em thick,
HE HE
'§ 5 § 25y I CALCARECUS MUD, gray (BY /1),
2 H 25v4n2
g E H 25YR3 673 to 588 m and 6.26 to 8.87 m: comman coans
i|E s sand-sizod MUDSTONEI?] elamns,
-s L
) sy 10 SMEAR SLIDE SUMMARY (%)
2|2 1,100
S E o
Compos i Lan,
b - [ 30
e - Foldigar 2
Mirs TH
Heavy minesals ?
Clay 20
AT Focaminifers 10
Cale. raneofonih 30
Diatoms 3
Pacialasians ™
Spange speouln a
| Salicallageliares TR
=
o
ac|ro Fml 7 Y 5/1

SIS
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611 HOLE C RE
2 c?__ 4 CORED INTERVAL 12.4-220m SITE 611  HOLE C CORE & CORED INTERVAL 22.0-31.6m
£ (:H:ORSAHc:EH 2 FOSSIL
é E o " « |E _|cH.nnm‘F_n
gulz] 4 = wlw 2| w
HAHAE 2 2l & Hhhentt: LITHOLOGIC DESCRIPTION §: ox18| 5 i S| = GRAPHIC >
12 E LITHOLOGY EE|L| &
ws E z = i E o b 2 a ‘ig IR g 5 -g- LITHOLOGY o LITHOLOGIC DESCRIPTION
g H ELE] .§| i Exfaf = = 15182 2 22120 ¢
SN CRHE eE% SRR CSEY £
g |8 HEE 6 85 R EIEIH T EE
- E -l i —
o —+| =) N 3
- :EF ’_‘_ BY.1 Fiowage trom 141510 184 m ] === I BY 4/t %
4 —— == BY 11 nenating:
0.5 = | ) =, |F 5652 CALCAREOUS MUD 5
— &Y an Al nating —— - G , gray to ofive gray (BY 671 10 4/72],
1 |:|: ! CALCAREOUS MUD, gray 10 dark gray (5Y 5/1 to 4711 = =3 i - | sevan OF grayish brown 10 viry dark griviin Srown (25Y 52
,:l: i and FORAMINIFERAL NANNOFOSSIL DOZE, light 1 . oo to 3/2); somn intervals appear more tilty: 31.6 10 31 8m,
10 — gray to gray (5Y 7/1 ta 61) g -|:+ Sy 51 482 1o 37.2m, and 378 19 39.2 m; and
= FH 1.0 FORAMINIFERAL NANNOFOSSIL DOZE, light
= eSS fr : "
=4 [! — Common snd-sized elasts: 13.0 to 14,1 m and B == ¥ sy 71 ::NL ;::;;.Is X :;;:V FwnMIN-FERn& 2
_ - ' 17.40 10 17 46 g 1 - gray o olive gray 1 o 821
; i:_" | 10 m {mudszanel " 3 E ] P
; o 1| Genesal ting, y <] e 5Y 4/2 2.2 1a 3231 m: layer of VOLCANIC MUD (rich in
_|_‘_|:" ! P S T8 SR |_|_|_ ' &Y 71 TUFF}; underlaying mud soemms sihnen
_._-‘-_,:F ; 5Y Comman dillise groen [5G B/2) gray (5Y 8/1) ":|_.—|: e
—==H #nd gfive laminations between 19,10 10 20.2 m —= ' Rare gruen oc gray LAMINATIONS 37.38 1o 37.60 m
2 _|:,_,—|:‘, H 2l A _|_—|'_|: B " vellowlth brown (10YR 5/4] patch,
e t SMEAR SLIDE SUMMARY (%) a3 -:E-: ]
===y | ] s 7 = sy a2 MOTTLED INTERVALS: 31.6 10 322 m, 32.7 10 32.66
Py s o Y 71 and §Y 52 o R = |n - m, st 34.6 10 35.06 m,
== —H Texture = =
. e o E &l Teaun i s - [# SMEAR SLIDE SUMMARY (%)
o i mt ey St a5 & k I:]. 42
g i oy 2 Ciay an
% w -t —|—:: Campasiion 25Y B2 Texry:
2 g H _|_'_|._ NE Quariz £ 2. Sand 30
E = 3 == A Fridhpar 5 ils sv a7 EN L
2| ¥ H —— —H : Huawy minerals TR E] Clay wo -
HE] K] —‘—I—i‘:" 5G 62 Clay a0 g Coenpartition:
£ £ k- s e Focaminilers 16 g a...-n ;i 18
5| & 2 = Cale_rannofouis 15 Els ica -
E E| = = sY 7 " 3 ; 5Y 8/1 Volanicglas 65 -
gl = — 5 101 g3 b Glaseonite 1 -
] g ¥:|. 5 Catbonate umpec. — 3
™ i H— ' Y 61 2 Forzminiters il 10
gl = —+ ' B
Zl z H= | Calc. nanngloniti 186 [
z ;* i -] 25Y 12 Chgtoms - T
4 _':i' 1 z|m 4 Rach olariars - TR
":g. N Z Sponge 1picules - 4
H
_‘:‘ i &Y 61
; il 5GY 401
= L"'E ] IEI ;:’.‘-: 5Y B/ E
sisnr =< [ o ) T
==y s¥ 41
e 5Y 81
s ———h ]
e 5
oy
= = 5Y N
- |_|_—'
il ———H |—| |sae2
e = wnd
i ] I BY 61 A BY 71
. = |_|'f_'~ | svan 5Y 61
= Y
6 b e, an, M W' 5% 561
i ' 5Y 61 ]
e [ [sevon Y5
_.:'-_‘ i [amirated)
— —— 5G 5/2
" = L
= E ¥ 4/t
et 7 B Vet b
T | 97 fod
AG| AG E == =11 BY /1 lnc fca 8| “Jec s¥a/




LIS

:1! HOLE C CORE 8 CORED INTERVAL 31.6-41.2m SITE 11 HOLE ¢ CORE & CORED INTERVAL 50.8—604 m
$ FOSSIL d FOSSIL
L CHARAGTER « |2 CHARACTER
Ewl2| 3|8 FHE g 1 z| w
R S| E GRAPHIC w 2 gl =
E é HEIE £l £ | umHoloey LITHOLOGIC DESCRIPTION G |E= E 2l 8 GRARIIC LITHOLOGIC DESCRIPTION
= €3y el 2 4 JEZ |58 flelslB| LITHOLOGY =
i s ol 1 |
=l - 9
ERHEIHE = HEIHE
= 3T Jt':a i sy 42 “ 5GY 51
B fg E Alesnating: 2| SGY 401
0.5 - 5 i F.SY 52 CALCAREOUS MUD, gray 1o olive gray (5Y 5/1 1o 4/2) Moutly CALCAREDUS MUD (iightly >10% earbonans),
P Lr‘“-l. ul o dark grayish brown (2. 6Y 5/2 ta 5/3]; and gray [5Y B/1 1o 5/3), greenish gray (BGY 5/1) or grayish
1 ] S Sy 1 1 2.5Y &2 NANNOFOSSIL DOZE, light gray (N7 1o NB) 1o MARLY 1 5GY 51 brown [2.5Y 5/2). Some intervals seem more silty: 51.06
| o Bt B (O (' NANNOFOSSIL OOZE, gray 10 beownith gray (5Y 6/1, ta 61,30 m, 61 8 to 52.35 m, 53,45 10 545 m, 5588 1o
1.0 | ' 2EY 6/1 to 8/2) 56,0 m, 58.4 1o 58.54 m, and 5885 10 59.10m
B e Pl SY 611
- g ek i Rare green (5G B/2) laminations. 25Y 62 Rarn intervats of MARLY NANNOFOSSIL OOZE, greenish
B L E‘_J b | ol o bluish gray [5GY 6/1 or 5BG 8/1)
g 1 L | Dl s [ WL 38 58 10 38,63 m: wattersd ash B
= 4._._1_. 56 512 MUD LAYER, prabiably volcanic, dark groonish gray
— ol g .J___I sy &1 SMEAR SLIDE SUMMARY (%) 5G 5/2 IBGY 4/1) between 51.06 ta 51.15m
Jor 2,102 4.94
2 = oS et 1 o D SGY B/1 §7.25 10 57.30 m: igneaus drapstons and clein of
. 2= L [l Texture: 2 quarts, ash and tuth
i R T T, (N Y Sand - s
] il Bl | 1] = St - 2 SMEAR SLIDE SUMMARY {%)
] = Ll |sven Clay - 80 3,85
| . _:—I': —j:- - Componition: D M
= =] P Bt LU (s TN H - B0 = Texturs
SY B/ Frldigar TR - 4 2 5Y 52 Sand 20 -
25¥ 53 My minesats - 3 € 3 Silt a0 -
Clay 5 o g 3 ] Clay 40 =
z Y 71 and SBEN  yoacunic glan | 3 HE Composition:
§ N 3 Carbonate unspoe. 1 a g 3 Ousnz L -
NT Foraminitars L] 4 E n s Feidupas ! 1
E Calc, pannolossih BR 2 % 2 5 » | 58G 61 Heavy mineraly L] TR
g 8 BY 514 Distome 1 = H fad Clay w0 £
2 25Y 62 Rachiolarians TR - i -] 5GY &1 Voicanic glass 7 -
-_; -§ e Spongewpiculess TR TR 3 E ) 5G 572 Carbenaie umipes. 8 1
£ § L NY Siicafagelistes TR — ] n Sovan Focannifers F 0
= Cale. nannotonia 2 53
&
g Mote: Core 7, 41.2-508 m: o recovery glz| % BY 511 Distoms ™ o -
@ 5GY 61 z|g 4
= z Sponge spicules TR -
sl @ 4 — &Y 512
2z 4 60 5/2
5¥ 512
BG 52
" 5Y 6/1
[~ o
5G52 2
5GY 511 sY 53
HER . 5GY 511
! 5G4
: 5Y 5/3
E BGY §/1 Sy it
H 5Y 63 5G 5/2
= 58 5/1
E 6Y 51 ™
-] — b1 5 5/2
% it 5Y 672
NE
6 6
N7 BGY 5/1
BGYS = BGY 61
g 2 5GY 51
aGlac]  |um| § SGY 411 1
3 Voad
7 -
AG|{AG FM)| [CC SGY 51
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IEI'TE 611 HOLE C CORE_ g CORIED INTERVAL 60.4-70.0m SITE 611 HOLE C CORE 10 CORED INTERVAL 70.0-786m
[ 2
g FOSSIL FOSSIL
5 z |_cHaRacten % § | cuamacren
EMAE HE Euw|E| 2|8 gl g
=H g8 GRAPHIC A EH - [ GRAPHIC
1EHEE § | £ | umooay LITHOLOGIC DESCRIPTION EEEHBEHE El E ITHOLOG: LIPHOLOGIE DescAIFTION
eS[EN 25| 3| 2)B 8| & BE=d e wS|3NizIe) 2 glE 05| #
¢3¢ HHE EFE N R H
= & = ==
g i3 FEH BHHHE: |
= E - 5GY 31 o B |
3 Mast part of the core Howed g 3
by Altarnating:
CALCAREQUS MUD, greenish gray (BGY 6/1 ar /1), 9573 CALCAREQUS MUD, olive gray (5 5/7] or dark
1 1 greenish gray (5GY 5/1 10 4/1]; and
Lightar interwsl from E2.B 1o 84.20 m probably more 1 MARLY NANNOFOSSIL OOZE, greennh gray
calcaruous: MARLY NANNOFOSSIL OOZE, light gray 1.0 BGY 51 {SGY B/11. Layers becoma more and mare thin towards
—— INT} 1o greenish gray [5GY 6/1). 7 coee base.
;.'c‘;dr B Some gren (5G 5721 LAMINATIONS in undisturbed " . i T layers of MUD [ash-bearingl: 76.3 to 76.5 m: olive
i part of the eove, = 3 ' aray (5 4/2) with sharp contacts; and 78,10 to base:
o R 4 gy (BY B/1)
Drapstones - HH
i _'1 = | BEY B Fare green (56 5/2) LAMINATIONS in calcarnous mud,
; SMEAR SLIDE SUMMARY (%} -
2 L SGY 8 6 60 2] 3 _\.i: Commen zaaphycos btwsen 723 and 73,0 m
it J B N
4] Ny Texture: = SMEAR SLIDE SUMMARY (%)
= Sandd 5 4 S&VE 2,40 585 662
- T+ e Silt 20 . s o o "
= Rl ] Ty Clay 76 = ey Toxturg:
& : 'L-‘- Comgrition - - Sand - 15 -
£, - Quartz a7 . Sit - ] -
§ = Fatdepar " 'g - Litd Clay = R
— il Heavy minerals 1 ] =1 5Y 512 Camposition.
B M Cuy 0 E 3| 3 L i Ouartz - 8 e
g Ak it R I Valeanicghsr 3 E 4 1 Feidapur TROTR 2
H & = g i Carbonare urapee. | g L] |sese Harey mineralt 4 3
= é S 3 w Cate, nanmatossily 18 2 Al | sesn Clay » w0
| z M s o Voleana gl - 3 -]
E % N -I_l. i ,,. i Ay Catoraeunspec. TR 8 1
pi i 3 = 4 Faraminites ? 1 1
& § b - sav s & M | seven Colc, nannofossils. 57 F
g8 |5 an = Diatoms 6. - -
o E £ g Fadiatarians L -
z 4 Sponge sicules TR —
H . T 4 Siicoflagallees TR — -
N o 5GY 5/1
- g F
. -
B L
5GY 4/1
Er J-r—=d | | =t
. L i R = 5G4/
= il i | | | svam
o
2 El : 5GY 81 5 =1 = | 5GY 51
L] 1 - 5GY 61
4 . ] 1y BGY 511
= 5682 3 |—~| | 8682
i [ = " ] 5GY 811
z L " . N BGY /1
an ) 3 - 68 5/1
— 4 | svsn
L] ¢ RG| B a W HEED
& S6Y 51
o
o
= M
- 41 |1
o a1 BGY 6N
2
= 56 52
i n
acjas| |as] Flcc JH§
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SITE §11_ HOLE ¢ CORE 11 CORED INTERVAL 79.6-89.2m SITE 811 HOLE C CORE_ 12 CORED INTERVAL 89.2-88.8 m
E g FOSSIL
g2 FOSSIL z
x
CHARACTER % [ CHARACTER
* 3
2 g... HE |5 | cnwme |& LAEARHE Bl & onanmic 5 LITHOLOGIC DESCAIPTION
T EIEE|E § elu LITHOLOGY LITHOLOGIC DESCRIPTION 15 § H 3 | . |5 E Melopr o H L
Ef AR F = MAESE H 2 5
27 (= g i 2 g sal| = - £7|E H 2 ! Wl =
|5 H ii g £ |3 HHEE g §
@ § ; i 3 a5 z a
a i Nl
Y !
& S 9 il Alternating] 2 CALCAREOUS MUD, groanish gray [5GY 5/1), oray 10
= S8 CALCAREQUS MUD, gresnish gray [5GY B/1 10 5/2); P olive gray 18Y 511 1o 6/2), urw;‘d';‘hrm_ [ EYIGJ?IJ ar
and MARLY NANNOFOSSIL ODZE, light greenih gray @iy (NG to NS) alternating with thinner intervali ol
1 [SGY 6/1) with vary gradational contaets brtween cne 1 MARLY FORAMINIFERAL NANNOFOSSIL DOZE, light
typo and the ather, especially sround 82.3 and BT 1 m. gy (NB 1o NT), or light greanish gray (SGY 6/1) with
: 5y 572 very gratational contects between buth types.
Sorme sity sntervaly in calcareous mud: 81.33 10 BL5T m, Seh
v B/ 6 m, and B4.1 1o BS.85 m. Rare grewn [5G 5/2) or grayish brown {2.5Y 5/2)
= o e 22 ~ o LAMINATIONS; common between 56.8 and 87.3 m
B MUD izyers, olive gray (5Y 6/2) st 70.8 1o 79.85 m and 2 fwith light brawnish gray [10YR B/2] 1races of busrows],
B8.45 (0 BEEm SGY B/1
Small SANDY PATCHES: 84,98 10 851 m,
- = -
eyl SGY &1 oo R LTINS TR It G Catcher: dark green (56 4/1] laver (3 cm) of
2 k J__i_l_ Ll 83,07 m: SANDY ASH clant, 2 ASHBEARING MUD,
SGY 51
-L'_I_J" SMEAR SLIDE SUMMARY (%): SMEAR SLIDE SUMMARY [%)
Shsrets 273 544 P |‘>' o 313
2 = . :“_: \ 5GY 6/1 Texture: £ D o Ltr Texturn
E B x 7 R Sand - 0 L 5GY B 15—
£ Sile - % sin 30 -
HE Clay - 85 Clay B -
N Compaiiton: = Compasition
£ H Gumti - e £ i Quart P
: g 3 Foldspar "o - i Feldspa TR TR
3 § £ 5GY 51 Hevy mineraly 1 1 g £ Haavy minersit 3 ™
H H Clay w W £ g 5657 Clay 20 £
H 2 ] Voleanic glass - & ? SGYEN Valcanic glan 5 -
g ! s T]mo7 § 4 Caubonsteuiie, 7 TR
G| - H Fianate unssec. i Baid - .,
2 2 Focarniniers a ™ & - oraminiters 1
1 v Cale. nannolosds 08 3 g BY 61 Cale, nannafosis 4 z;._:;
=) = Distomns Ll - g 25v 812 Diatom =
& Sponge wcules TR TR =
HE . BY B/
4 5G 61
= Lot BY B/
5Y &1
SY 801
b 5Y 811
8 seyan # BY B/ wg
6652 M
' NE
- & SGY 61 5 NE
2 ol g V|
.L:.n_' BY BN
"'4_"'- 56 51
k<] _|__.__|_'
.|__I__1.‘
i o W
L 5GY B/ o
5 .1._:_1_' 1
" L] paxan s
SGY 511
5GY E/1
— - 6G B2
= 5Y 512 E BGY 5/1
-l | seven
slj ' 5G 6/1 7 Ef; ?2
a6lac| |ag| Jcc 5GY 51 | ee| Jec Srim s
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SITE 611 HOLE ¢C CORE 13 CORED INTERVAL 988-108.4m
g FOSSIL
5 £ | cuanacren
T 5‘; E 2 5 ﬁ GRAPHIC
H H El & | uivoroay LITHOLOGIC DESCRIPTION
=
w32 § E1E Eeld| g 3 g
£ ls HEEEL ok 2
&
o § z g g |& g §
b : BY 5(1 4 56 4/ {mixedl)
q1- CALCAREOUS MUD, dark gray or greenish gray (5 4/1
8Y 472 or SGY 61 ta 4/1) alternating with thinner intervats of
L3 FORAMINIFERAL NANNOFOSSIL DOZE tn
1 MARLY FORAMINIFERAL NANNOFOSSIL DOZE.
light greenish gray 1o greenish gray (SGY 7/1 10 6/1)
BGY 61
107.26 m: thin (1 emi nper of mucky faraminiferal
i nannafesil ooze in calcareous mud interval,
g
= . Goeens (5G 6/2) and bluish gray (58 5/1) LAMINATIONS
Hiuigh nnes may ba halos around burrows,
SGY &1
Rare ZDOPHYEOS BURROWS
2
=] BG 512 Diropstons
SGY 81
=1 58.6/1 SMEAR SLIDE SUMMARY %]
S =] | e 132 4.3
@ b o
s SGY 51 Texturm:
: Sand 0 -
5G4/t Sl 30 =
el Clay 0 -
e SGY 81 Compenition
o 3 Quariz B2 -
H ¥ Feldsgar TH -
il 56 9526\" i Heawy minerals 4 ™
i . Clay L]
E E o Vaoleats gl 8 -
g x Cabonate uripec 7
; % '5 2 5G4 Faraminiters 2 n
) Caic. nannofosty 4 B3
é g E * | saven Distomi - L]
& Sponm s
= SGY (1 i TR CTH
= (B [*
S =
© sY 41
2
Y 61
5
SGY 81
BGY 51
bl
&t SGY 41
SGY 51
BG 5/2
oA SGY 411
SGY i1
| BGY B/1
i
AG|AG M| o 5GY 71

SITE g11_ HOLE ¢ CORE_ 14 CORED INTERVAL 108.4-118.0m
H FOSSIL
« |2 CHARACTER
A EMAE z| 2 :
N EE H S GRAPHIC l
HEE a 2l ] |E £ | umiolosy g LITHOLOGIC DESCRIPTION
g5 A HE g g ig al 2 ]
= 16 a 5
SR HEIEHE £
- = Thowrmoe contammatian
3
7 BY 51 Altsrnating:
CALCAREQUS MUD, gray 1o dark gray (5% 5/1 10 4/1),
hecoming (arsind 111.55 m): MUD, dak gray 1o greenisn
gray [5Y 471 to 5GY 4/1):and MARLY FORAMIN-
] IFERAL NANNOFOSSIL DOZE, greenish grey (SGY 5/1),
becaming jaround 114 80 m): MARLY DIATOMACEQUS
- 5G 472 NANNOFOSSIL OOZE, lighter gresnish gy (SGY 6/11.
g ASH-BEARING MUD Liver between 114.14 and 11418 m,
= SGY 51
Geean [5G 5/2) or bluith (58 5/1 or 3/1) LAMINATIONS.
Grooit mud patches: 112.31 m, 112.47 10 11240 m,
e | easn and 11286 m,
- 56571 Foraminifarsich interval: 113,55 10 113.85m.
0 BY 4/1
- saY &n SMEAR SLIDE SUMMARY (%)
= - gg?;l 285 5 138
] =2 s} o
SGY 411 Composition:
Cuarte 1 -
- 58 311 Feldsonr ™o -
Hewvy minsrals T 1
Clay n s
] saxan Valeanic glass ™m o -
E E = Carbonate unspee. TR
H é i 4 Focaminifers 12 6
o Calc. nannctonit 67 47
-] 2| = =] 6G 5/2 Diatoms 7 [}
H é - Riisiolarian TR TR
4 - Spongs spicules ™ 1
% E e Silicofiageliates  — TR
b1 Rl I
o [ 2
z
z
= 5G 4/t
-
b sy an
25/ f=t
5GY 811
5G 52
@ [+
= e
SGY 411
+EY 4l
- 5G 412
= 586 4/1
H] | svsn
| +BGY AN
HH
| 1 5GY 611
| - 5851
AG| AG A SGY 61
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SITE g11__ HOLE ¢ CORE 15  CORED INTERVAL 118.0-127.6m SITE 611 HOLE C CORE 16 CORED INTERVAL 127.6-137.2m
g o
2 FOSSIL 2 FOSSIL
% |& | cHARAacTeR x |E CHARACTER
8 |sulg]2 z| 2 2 | [eTale z| e
9% i = wlE & -
TEl58|E|E g £ | Towoay LITHOLOGIC DESCRIPTION 1 HEE Bl E | Ehamae, | B LITHOLOGIC DESCRIFTION
I
S HHHH I FHE T 5 HERHHHATHE TP
- AHHHHS F1H R o §
5 i 5 |4 3 s | & 2 | & |& 3
o E g ] Pabibly wash-dewn ; : N BY 22
=
I i ! SILICEQUS NANNOFOSSIL DOZE, light gray or | { BY 471 Attgeativg
-, - t weeenih gray (5Y 871 or BGY 7/1), 10 MARLY i skl
' ; SILICEOUS NANNOFOSSIL DOZE. gray (5Y 5/11, s MUD, datk olive gray (5Y 3/2] 10 CALCARECGUS MUD,
it sran o weith 1h Tayers of MUD, dark 1 s | BYSN dark gray (5Y /1) Amount of carbonate probably
! N TSy Y } :sl;lx:l;w i P 1 1o 61 Increasing towards core base; and MARLY SILICEOUS
:._1 I _t' ) i NANNOFOSSIL DOZE, gray [5Y 471 to 5/1). 10
e i Geeun [5G 5/2) or gray (5Y 611 LAMINATIONS in - SILICEDUS NANNOFOSSIL OOZE, hght gray (5Y 51
: ta_ B [ whaole corn, especually common w 5illceows nannodossl ..‘: BvafT w61
= m i et 5 I ) = oo : General MOTTLING: aspecially on siticsaus nannotossil
7 1= _L':: o s General MOTTLING. [ aare: green (5G 5/2] motties and laminatians.
L2 = |}
"-J--LDQ_ ! Common ZO0PH YCOS BURRDWS betwenn - f Twwer brown [10Y 4/2) laminatiom st 13676 and
ey I 124,96 and 125 20 m; 1258 and 127,10 m 4 ' 136,76 m
’ Tt (" z ! BY 471 .
N P SMEAR SLIDE SUMMARY (%1 1|y SHEAR SLIGESUMMARY (4
J 4= HY 2,71 3 5 L
e | " sGY M1 . o o Hi Camypanition:
o s B ] } i 5 = ' Quarts a0
= 3 e W sn = a 8 Catanate unipss. 3
3 -I-_I_ i o |:1 = £ Foraminifers L]
3 o) . i Cale, mannotonin 33
= } g“":”""""' 0 Diatoms 3
£ 3 Fekhps - 3 Ragiclarians 2
21 5 t , |oran oy ™ ‘| M e spiculer 20
2 R
HE | \ Howyimmrs. % 3 2 ORGANIC CARBON AND CARBONATE (%)
cl § 3 M b i BY 61 1. 7-8
& |2 8 evsn Cuborute wapre, — 2 £ g ol o o
5| & 3 :lg il Faraminilers 5 3 il & c;,,,,c i ]
E 2| = ' - 8G 52 Colc. namofosiin 40 5 i) e —
- > i
1| 2 E] anat BY 6/) Diatomy 12 - il E
E a & Pacdintariand TR o &l 2
= = b Sponge spicules 8 2 -]
z ' Silicotlagsil TR -
§ a i icoflagailates T § E i
5 ORGANIC CARBON AND CARBCNATE (%)
E b 2,71-72 sY &1
=1 H Organic carbon -
] | = " .
= B i Carbionate E = sy a4
& =)
By an Y 41
5 5
5Y 51 o
e ke
bt = BG 52
SGY 6/1
{domingni}
+ 56517
° ) L) BY 411
and BY 81
BY B/1
= 5y an E -
= 7 hai 4 mv!l,.:
5G 477
AGIAG G cC AG|AG [AM oM cC 5Y 4/

12§
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611 HOLE C CORE 17 CORED INTERVAL 137.2-1468m SITE 611 HOLE C CORE 'E CORED INTERVAL 146.8-156.4 m
o FOSSIL g FOSSIL
5 | CHARACTER E E | CHARACTER
= El Zl g ulBl2| 2 gl g
Su ] H GRAPHIC N E R 2l & GRAPHIC IC DESCRIPTHH
'E§ g E| & | uiouoay LITHOLOGIC DESCRIPTION 'z E§ £ g F ¢ |5| £ | uiotoay s : LITHOLOG on
Nz g o8| ¥ 4 A HHEH T :
A HE E| i R ERHE 2 £H
e : F s |§ ila B Gl
=t l
o v 1 = = | 5Y 8/
: = = | MARLY $ILICEOUS FORAMINIFERAL NANNOFOSSIL ] =+ P SILICEOUS NANNDFOSSIL OOZE, light gray
b3 z D= 5Gv 81 ODZE, gray 15Y 5711 10 graenish gray (56Y §/1). ald | sYen {5Y 711 ta 81}, with somn MARLY intervals,
= & = |} ™ |H gray I5Y 5/1 1o 4/1)
1 — ‘ Coemmon greenish gray (5GY 6/1) and aiive MOTTLES f P i
k M 5 s diffise horizontal LAMINATIONS. M (R Gunerat MOTTLING, green of beown, cceasionally
sl s 5 e i e 4 Y 71 pyre
5 L~ 13880 t0 136,70 m: dirk grayish gresn (5G 3/2) thin 1A )
' T A [ Y 571
ol & 8 = layer of GLAUCONITE 1 by Commen graen (56 5/2) LAMINATIONS
7 | o = B L) Eu s 1] 5Y 1
2| o = = [i B SMEAR SLIDE SUMMARY (%) g =] SMEAR SLIDE SUMMARY [%)
= 2 e 1,80 1,148 e E] - 5652 2,70 3.80
£ &l - ! 5Y 81 o M GA - 5 b o
o L Composition _j_"l: 5Y 611 Composilion
= 1~ 7| Chaarts 38 - r ¥ Ouartz 20 0
g dat - |t e Mica H 1 21 3 _"'j: L] Hewyminersh 5 2
Haavy minsraly - TR ba o [ Clay 20 i
Glavconite o 3 "-J_J'J_-{ - Sakh Fotaminifers 5 5
Pyrite - 1 8 ] -I—J_J—_L= Cale. mannofoui 40 10
Carbonate umpee. 2 - | S AT 5Y 66 Dhatoms 2 2
Foraminifers [ = ey A 2 Spongespicules 8 8
ol nanmofowis 31 4 = B8 Pyl BN W YN
Digtomy 3 - TF, L, =N j DRGANIC CARBON AND CARBONATE (%}
Radiatasans 2 - i i b m 3,8
Spange ipiculnn 0 - o 5 R Wy =, Oeganic cartan =
Sicollageiiates TR 4 H 3 A i B K1Y I Corborute 64
" ¥ g Y iyt et N g
3 L 3
ORGANIC CARBON AND CARBONATE I%) E 3 & I I i R
1, 93-84 g| 8 I, F W
Ceganic carbon ] : |, _LJ_J_-L{ :
Carbarate EE] E e o L o St Sy i M
§ | it St il e
7 i g (5 S Sy " [ b4
714 |§ FEH
[} = -1 i
i BY W1
®lz g e ert B
F 4 - _J._J__L Tl = 5Y 741
- A T:
e | e =3 3
et i ¥, I P
P s B T
« Adiga ey
d P St 8
g 1 a
2 p I Spee! gy
i M 8 P
T
-J-'l'-l-..'L"
el B ¢ 5Y 611
3 & St Yo —
5 ol e O ),
2 5 et g
[ St %
_L.J_A.._Lx BY 70
bs e gl i BY 471
o = = W
- =t
ST s
= el B
T o
2 Em il
& o Bl B
B T
4, 5Y 11
1
J | FE
: EEC
P Rl 4 BY 6/1
aGlac [P fEm [CC g, SR [ BY 5/1
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611 HOLE ¢ CORE 19 CORED INTERVAL  156.4—166.0 m SITE 611 HOLE C CORE 20 CORED INTERVAL 186.0-1758m
§ FOSSIL 2 FOSSIL
= CHARACTER « |E
<
EREMRAE Bl 2 8 |2 z| @
=2 = o @ 4
A 8 § El# | Soroey L2 LITHOLOGIC DESCAIPTION 22| E 2| & | eaeis 5 LITHOLOGIC DESCRIPTION
ar|z e |G| 5 = ] 5l s uTHOLOGY  |o 8fE
g7 IET(5( 52|85 % 2 +FH R HEHE P HE 2ofz 2 o
=] & S <2 =
E |5 |2]z]5|E12 e i £ HEIEIH bE !
s |8]2]2|a B s |2 2|5 3
| o 1=1"1"0c
- & 2 i il Mgl i W -4
A 1 3
Ed ! 32t SILICEOUS FORAMINIFERAL NANNOFOSSIL DOZE, = B e Bl R HENNQEQRIL DOFE S AR f BANORORGEL
05 a ! frewnich gray [SY 6/1) to MARLY SILICEDUS 05— -] H- DOZE, vary light gray (6 B/1) o gray I5Y 613,
= FORAMINIFERAL NANNDFOSSIL DOZE, durkes T 1 mattiing, green laminationt
L L] | gramnish gray (5% 5/1, 1 _t_']_-l + A
y | I I
LA " = pl L
- 1 i BV e Comman green [5G 5/2) and light gay (SY 7/1) 3 . gy | 1,70
s | LAMINATIONS AND MOTTLES 5 -4 | e o
; 3 i £ gt N Y a1 position
£ g H s E H Durk green (56 3/21 GLAUCONITE PATCHES at: H 5 9 ] |t [ 4
= -] bt |1 1 158,15 m, 16032 m, and 167,74 m (baroow filli] 2 - . ks ' Foraminifers a
g 5 =t I i Cale. nannofonils 40
: E é & i SMEAR SLIDE SUMMARY (%) 3 E H Tl e :
% ] E H 270 4,24 ils 5 = E_I: =] Sponge spicules @
Z & o M A
4 e a 3| Campositian: il B 2 gl et iy 5Y 81 ORGANIC CARBON AND CARBONATE [%)
o = P alz pdl
1| e Chaarsz 15 10 2= @ o g Ty | 1, 70-1
2 S [ 1 Heavy minurab 2 . = E s = Gk L
4 ] Gray 3 P lom| o] :L.'_!__F_;_:E i sy en Carbonaty 52
@ N, Volcanie glass ™ -
= ] 1 Glauconite - B3
A ca.bm.:, mpes.  — 2 SITE 611 HOLE C CORE 21 CORED 176.6-185.2 m
| 5Y B/ 5
a4 | Foraminifers B - 2 FossIL
| t Cale. mannofowsi. 65 B x |3 CHARACTER
3 M :::‘u?: s w - §-— S E| 213 gl g GRAPHI
. = 5 i El UITHOLOGIC DESCRIPTION
IS, -}-_ 1 Spange spicules 5 - L Eg ] g & ! G E LITHOLOGY
-1 t Y B/ Silcollagelisin TR — £TIE |2|E|2 5 SE]
i t Rk vH
S'L L ORGANIC CAREON AND CARBONATE (%} s |2 2|2
- = Vaid 2,79-80 T % n 2 B
3 5 ]
2a N ] sven g.::.: il HHE % E s Y S
ks =Hd |} rhiskc) H slosd= T MANNOFOSSIL OOZE. light greenith gray (5GY 8/1 1o
3 B I Bl 4l
3 5 Napll B 1
3 iy e Bl BGY &1
g e el By Comman green (5G 52 to 5GY 8/1) gray [5Y &1 or
2= i N3 to NS} MOTTLES
g z 2 -,
aclacvad s | ~lee == I—l—l Comman diffuse green LAMINATIONS,
Dtk groen (5G 4/2) BURROW FILLS of glaucanite,
@t 176,06 m and in Core Catcher,
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61 HOLE ¢ CORE 22 CORED INTERVAL 185.2—-1948 m SITE 611 HOLE C CORE 23 CORED INTERVAL 1948-2044 m
g FOSSIL 2 FOSSIL
5 SRt TEN CHARACTER
g‘” L gl GRAPHIC ] é ] _E 2
R S = GRAPMIC
HEE 2 : HIER s L LITHOLOGIC DESCRIPTION zE E% g E I B et ﬂg LITHOLOGIC DESCRIPTION
E n| = 3 - w3 % w £ =l »
= |3 g 5 L 5 = H g gi wl = E
§§§§E§' T ER "Esg‘s‘a F+H
=] o a =3
P F4L a4 It sYsn S T
£ -] | § i e e M NANNDFOSSIL DOZE, white with local pale gresnish
e gt (M B ] o Bl Bl B NB Al iL , white with hocal pa s
osdodaa ] oo NANNOFOSSIL DOZE, very light 1 light gray 15 811 o5+ ] ! o (NS to SGY BI1) can, of vary light gray (5Y 81 to
B o kel Hep o { 10 7/1), Saime MARLY intervals, gray (5¥ B/1 10 571} 5 [l el Wil S Y 1),
1 I+ 41 =+ n 1 J {|+]| sevan
"'.a_'l'_l_' r N Comman gren motticg, scesionslly pyritic. :_'L.L‘L.l_"L ; Green and gy MOTTLING,
104 L ] L7 o e S e B
i g o] | Veiy common green {5G 4/2) laminations, or thin i O Tl a1 Y 58 56 G2 Rare groen [5G 6/2) LAMINATIONS
+-r =1+ 5 56772 Leyers [5G 7)1 105G 6/2), T
o = A Eoppalth " 2 B tawd H SMEAR SLIDE SUMMARY (%)
g -y | Y 8/1 o Tl Bt 1 B L Y 81
5 ] SE LI sG 62 SMEAR SLIDE SUMMARY (%I 8 o P 1,70
= .J_J-l—- ::,'M :;‘m _II:J'_.J..J_..L.-L J-' i Campenition i
] A tion:
= ‘__‘__J" syan Composition o'l 2 L_"I'_|_‘I'J_""’ h. Quartr 1]
7 ] [ FL R N e it e B L avEn Cartronate unspee. 2
S I i Wer 2 M H it I I Foaminites 4
L e - H .
e Bt By BN Carborate unspec, — 3 5 -, L Cate, naatassily B4
e ] Foramimiters 4 B aclached sl Zlec =i Y e
iy o ol ] Cole mannglomi 78 52 2 P - ORGANIC CARBON AND CARBONATE (%)
.-% ) et Radiolarians - 7 N 1. 70-71
2 [ Sl Wy Sponge ipicules 3 gamic curben —
£ Lo o Bl _; 5Y Carhonate
"E‘ -I-_J_J-_l_- — 5G /1 ORGANIC CARBON AND CARBONATE (%)
H — |y Y 71 1, B30 4, BO-R1
i s .I_J-_L.-L. —‘= G 612 Organic caraon - -
HRERNEE =
E g = 'I'.L.'l_4,' 56712
HE: E ¥ el Bergot sY 11
2 E = o O el ] M P 56712
5| £ z| ~ 0 g gt
& g e o sl Bt '
n = - _I__I__L l
3l o 0t e e N sYin
2% i, Ea b
n Al Kl By
4 ] S 4 .
Pt e bt el M BY 61
— :A__LJ__ |
sl U
o 2=
e -I-_I_"I"_I_' '
= gl Yl !
o e H
Kl tepepd
ph g sy !
Fratad |4 al]
i /
X T J_‘_l. iy
5 b L '
Sl B
e ek |
PR
J_.L_I__L. é sair
7 4 ] 56
= = J_J-J__J'__ s BY 61
-l A = 56 4/
L Y |
,:J..__t.l_- GY AN
o A
- .I_J_ -L_l_._
]
b o B gy
g o el il e wy B
o Vil
; 7 R B 1
aclacheem| Tfee] 4o 5Y 1




SITE 811 HOLE ¢ CORE 24 CORED INTERVAL 2044-214.0m SITE 611 HOLE C CORE 26 CORED INTERVAL 223.6-2332m
o
g FOSSIL 2 FoOsSIL
§ g | CHARACTER @ I8 CHARACTER
EMAE z| e g |2 ] z| w
2. |BylB 2| E S| 8 GRAPHIC S, |5u|8|2% 2|5 GRAPHIC g
,§ Eé 3 g & ‘ E E LITHOLOGY £ LITHOLOGIC DESCRIPTION .; ;g g z : |5 u LITHOLOGY oﬂ LITHOLOGIC DESCRIPTION
w3 2N 2 3 8 w3 I8 2 I iern
= '3‘ iz ;ﬂﬁ = = £ g 5 §§ a| = Exfefl s
g == F 81512 3
AHEHEHH! T AHHHH: M
- ] LI.L,:"L‘..A_“ | £ e Ean XK
£ :"_LJ'.L_"‘_-t ! NANNOFOSSIL DOZE. very ight gray to very fight § 1 "'i‘““:t"‘ Nt
os- 0] (D stoanish geay (5% B1 10 5GY B/1). and MARLY o5 4, A wnct HANNDEQSSIL. OCZE, wrk Jghi ey, N0, wilh o
e L i e = BGY 71 [5Y 771 and SGY 7/1) parches
1 - -L_I_'L.J_‘L intervals, oray (5Y BA1) . -‘-_l_-l-_‘_"‘ !
31 2 el By L f PV RITE WU £ I+, 4+, 1 Commen green {6G 6/2) patches, bacoming faminations
L o el a1 N N o . arouinl 2265 m
a2 |, 5GY 81 Common gresn LAMINATIONS 04 thin intarvats 3 R e S i e
& = _|_i'_|_t_|_ 5 128 em); rare groy of Leown [amination. £ - = J_'_I__L_L-'- W RONHITD MK panclim:
y ¥ | £ B e r
g :'_:.L.i.l_i i BY /1 10 20480 m- large (8.5 cm) pebbde i E X o suEaHsunewwlu.:llir %1
g Ryt T L |sevan HE Fata )
T4 E ORGANIC CARBON AND CARBONATE (%) HE A4 e id
Rzl S S I 56572 5 ElE e i el N8 with Compoiition
124 H alE i ot et SGY 711 and Heavy mineals TR 1
2 o e I SR Crgonic carbon Bl 2 2 B e T [ sY Clay 5 25
P ] —'-_L_J-‘ ; o Carbioratn 79 g % T T Carb oo i = ™
by Y Gl= purifer
3 -] o S O % Note! Goris 25, 214.0-223.6 - na recovery L e Bl el By Fotindaltiy: B -8
i) =] = Sl &G 672 5 il Hep e Sl B Cale. nannotossin 90 64
& gl = ] T B b 3|z o e Digtoms T™®” 3
8| B e I B 2 e Sponpe spicules TR 1
]
5 s s _J._“' i a .L_L_I_—L_I_
3 i § s e I I B L ORGANIC CARRON AND CARBONATE (%]
o = g iy 5Y 8/ o g g B 4, 1314
% s § et B R e -y e - Qrganic carbay, =
= & - i T
= 2 3 i el Tl s S ot 3 Rgell B & Carborate o
i H T ool ol Ty
o I i B el Sl I
&l & e e B ol gy
G 5 o Tl e N o R iy [
o g :'J..j_'_i_::_n. Ed | sase - a [ T o Y
2 = =
a2 el Wil B ¥ (B H=T | Lo ]svin
Z T i n PR ot T
: = | .I__L'.I_'L il 5Y 81 4 13 ppl Bsasal by = 5G B2
5 o D! St A i | 5 I Sl S By -
— ‘J‘—_JJ —| B Jopge e .1_."LA_ Ng
= = = - NE
a = ..L.I_L i AG | At vAM|FP CC| 4 = 5y 71
3 AL e
— S S| R
i s
o - L = fsven
= ) s
= 4+ i
= e ==
AG B et el
o Tl Bl Ry (N M
1,4 1 5682
-+, .L.J' ]
% ZJ__LJ__L.J_.' s BY 811
T T
i Tt Gp® Ty [
- S o Sl Bl
= = p5
B J T T
e T R SY Bt
o 'LJ_J_J_J_‘ 5GY 8/1
A = 4
aGlac v Fe | joe N e B B 4

§TS
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611 HOLE ¢ CORE 27 COHED INTERVAL 233.2-2428m SITE 611 HOLE C CORE 28 CORED INTERVAL  242.8-2524m
E FOSSIL g FOSSIL
§ § CHARACTER <« |E CHARACTER
Euwl2 £ El 2 2 |= alg z| w
EFLH g GRAFHIC BulE|2 F
g ;E = H e || B | umHoLoay UTHOLAGIC DESCRIERON A E 8z Bl E LimoLosY KHOLOOR DT ACRIETEN
wS|ENE[Elslelsdd| & ESE2 o w3[sN|z[2]|5 elE,l2] & ke
|8 (3 g~ E TIE [5|g|2 g ﬂi* = e 4
F lg |s 21z 34 E 5 =18 |3 g g - =
EEHEIHEE E ERHEEHE FE
] P
b e Wi bl & ' At
o g T B NANNOFOSSIL DOZE, becbeing more and mor =
i P S B L chatky light gray [N e BY 7/1), with comman gray 2 n Very tragmented by drilling; flow.in ot core) between
[ Wil Tyt B o ! Sra
Y S Sy ] and gresninh (5 7/1; 5G 7/2 to 6/2) patchar, s hard ehatk blocks.
.. e
1
';.L-'-A.-J_-Lj i From 280 7 m dawn: NANNOFOSSIL GHALK fisrt by 1 . 4 NANNOFOSSIL CHALK, light gray to light greenish
1_9__,_-‘-_,_1-'_.__ B sawl, light gray (NG ar 5Y /11 with svident busrowing = ray {5Y 7/1 10 5GY 7/1); darker (5Y B/1) MARLY
:_J_:::_L._L-Lj ! Hombnt taray 5Y 711} i P B s¥77 i
3 :-L,_I_-L.I_-L.l i SMEAR SLIDE SUMMARY (%1 «| i I 1 , ~ 1 Froauent green (BG 6/2 o 572] or light brownith gy
& T el et B 13,133 E i M | soen 1Z5Y 712 10 B/Z) patches
A gt Sanp B Y o ~ |
1 "‘_J_"‘_l_‘ ; Compasitinn o Vi ST B e | i Hare laminutions in stmoi all of the care, but freguent
B S Sl Tl BN == 5Y 71 Cugrtz TR ) e v = G772 [and witgry) betow 2520 m fin Coro Catcher),
R e v | i
- t gt et Naued M I Heawy minerals TR y e B I
H 2 J Clay 8 ] 2 rosr e SMEAR 5LIDE SUMMARY (%)
= —._:."'_L_ 1 Carbonate urspec. 1 k4 B e ! BGY 7/1 4,115 5 118
E 4 N Foraminifers 4 2 B s wa was| WY B v D ]
3 4=+ y Calc nannolossil 85 £ T 28y 82 Coengention
: n et tonSs W I = % E o e Hepyminmst TR
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HOLE ¢ CORE 29 CORED INTERVA 252.4—-262.0 m SITE &N HOLE ¢ CORE 30 CORED INTERVA 262.0-271.6 m
L = FOSSIL
CHARACTER x |3 CHARACTER _|
AEE HE EMEPIEEIE §| g
HEE =] GRAPHIC " cp |2 al= g GRAPHIC ITHOLOGIC DESCRIPTION
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SITE_ 61 HOLE CORE__ 31
- C 3 CORED INTERVAL 271.6-281.2m SITE 611 HOLE ¢ CORE_ 32 CORED INTERVAL 281.2-2808 m
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E T 1 _— iraken-ug lamination ’4 = NE greenith (EGY 7/2) taminations.
H e ! SME . e il e %
b e ; L AR SLIDE SUMMARY %) E L O mnrly imtervale; green (5G 57 10 4720 wispy
T - 5652 2,80 E laminations.
-~ 11 1 D
I e AN Compasition, L | Zoophycos burrows
2 e t . Quar ™ 2 ]
Fr=== A1t Gy 1N Hogvy minerals TR T — y T SMEAR SLIDE SUMMARY %)
E Ciay 5 B e e T ! bradahie 1L72 4,70
~ I W—— 1] Carbonate urspec. TR B o & i with 5G /2 i} o
5 - b o e ] 25Y 62 Forarminlfari 2 A e m——— 1 1 Compoaition
% S i | Cale. nannctowsils. 70 3 o A | Foldspar - ™
s 1L . L - N = A 4 H Diatams 3 n L n L = - i~ .. Heavy mineraks - TR
N ! e v Radiolarians ™ : e | Clay 8
[ T R 5G 772 Sponge specubst TR I e e e { Macronistules - TH
P S = e rEm—1
s W NP Silicolligeitates TR 1 : = BG 77 Carbonste unspes.  TH -
e sl ] 5612 H 5 6G 7/2 Foraminilir 5 2
3 e ey s ors.
T /11 DRGANIC CARBON AND CARBONATE (%) rsa 3 e 5 28y 2 Cale. ransetasi 87 72
e TR T BGY 1/1 e !
. 3 ¥ . i ;
N e 1 2,80-81 E 1= i Diatarms: TR 1
T Orgavic carbon.~ = B e Sponge spicules TR TH
- L. ) Caranate 60 g r——— 5G7/2
- 4T 5 3 I/t 5G 772 r & o E T S 1 5GY 11 ORGANIC C~RRON AND CARBONATE (%)
£ v | E § e i 1201
32 B M H ] N B
= r—— ' E: é 7l =
-1 i1 Fa -1 '
e T T — X - L.
S ra— SGY /1 - -1 !
4 T I‘ 3\ gl = 4| 3 ol
i e —— - 1 Z . " 5Y 51
1
]
a B s N N =| |sase
] el 1
& . 5
ra 8
AL
NE
¥ A - | sev
] 5 ' B " i deminant
-\ i . I x I ‘ i
1
E 7 SGY 711 e e e v e M
- = [
H = i ] B e B R
= 1 Ve
E :’ o 8- S i fes
] /| p_— i a1 sGY 71
L . o . Pl I
1 !
- - n i
z & s & B e e )
6G 82 i v
> Al b BGY 81
=l 8w T o /I SGY 51
i? P & £ 56 412
; ety e wf 7 -
ha | e |6 | Blec i ey 5GY 21 (o e e e a3 e 11




8
=
m
=
=

SITE 611  HOLE C CORE 33 CORED INTERVAL 280.8-3004 m HOLE ¢ CORE 35 CORED INTERVAL 310.0-319.6m
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DIATOMS
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SITE 811  HOLE C CORE 36 CORED INTERVAL 319.6-320.2m SITE 611 HOLE C CORE 37 COREDINTERVAL 329.2-3338m
o o
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é £ |_cHaRacTER « |E | _cwanacten
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SITE 611 HOLE C CORE_38 CORED INTERVAL 3388-3484m
o
= FOSSIL
g 2
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SITE 617 HOLE ¢ CORE 40  CORED INTERVAL 358.0-367.6m SITE 611 CORE 41 CORED INTERVAL 367.6-377.2m
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CORE 42  CORED INTERVAL 377.2-386.18m SITE 611 WOLE C__ CORE 43 COREDINTERVAL 3868-3964m
o
g FassIL
| CHARAD = e ; CHARACTER
213 gl & 8 |= O =
g E ElE el LITHOLOGIC DESCRIPTION 2. |5y|2 i E gl & GRAPHIC
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