4. SITE 555!

Shipboard Scientific Party?

HOLE 555

Date occupied: 21 August 1981

Date departed: 10 September 1981

Time on hole: 221 hr., 45 min.

Position (latitude; longitude): 56°33.70'N; 20°46.93'W
Water depth (sea level; corrected m, echo-sounding): 1659
Water depth (rig floor; corrected m, echo-sounding): 1669
Bottom felt (m, drill pipe): 1669

Penetration (m): 964

Number of cores: 98

Total length of cored section (m): 926

Total core recovered (m): 505.25

Core recovery (%): 54

Oldest sediment cored:
Depth sub-bottom (m): 927.32
Nature: Micaceous siltstones and mudstones
Age: late Paleocene (NP9)
Measured velocity (km/s): 2.5

Basement:

Depth sub-bottom (m): 927.32
Nature: Basalt
Velocity range (km/s): 5.3-6.0

Principal results: See Chapter 1: Introduction and Explanatory Notes.

BACKGROUND AND OBJECTIVES

The five sites originally scheduled for Leg 81 were de-
signed to provide a complete transect of the “dipping re-
flector” type of margin from the oceanic crust to thick
continental crust. Unfortunately, losses of time resulting
from frequent bad weather and the chain of operational
problems detailed in the operations sections allowed us
enough time (10 days) to drill only one of the two re-
maining sites located, respectively, on oceanic crust and
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thick continental crust. Of these two sites, it was felt
that more fundamental problems related to the genesis
of passive margins—their paleoenvironment, the devel-
opment of North Atlantic climate, and ocean circula-
tion—could be addressed at the site ostensibly located
on the thick continental crust between Hatton Bank and
Edoras Bank. Further, there was an open possibility that
time would remain to hydraulic piston core (HPC) the
important Pliocene-Pleistocene section again, either at
this site or by a return to Site 552.

Geological Background

Site 555 was the most “landward” (Zone IV) site of
the Leg 81 transect and was situated on the col between
Hatton Bank and Edoras Bank some 160 km ENE of Site
554 (Figs. 1-3). Hatton Bank and Edoras Bank make up
a prominent ridge locally shallower than 600 m in the
north and deepening southward (Fig. 2). The banks are
bounded to the west by a steep slope marking the inner
edge of the Edoras Basin containing the dipping reflec-
tors. This slope trends obliquely to the magnetic anoma-
lies and to the trend of the outer high. The difference in
relief of the basement between the high and the basalts
of Hole 553A is about 2000 m. Gravity modelling of the
margin (Scrutton, 1972) (Fig. 4) shows that crustal thick-
ness changes from 25 km beneath the banks to about 12
km beneath the dipping reflectors over a distance of
about 30 km, demonstrating rapid crustal thinning be-
tween the banks and the outer high.

Although the Hatton and Edoras banks are presently
isolated highs, they can be considered as marking the
transition from the thicker crust of the Rockall Plateau
microcontinent to the thinner crust of the outer margin.
In this sense, their western slope may be comparable
with the so-called hinge line marking the change from
the thin, attenuated, or transitional crust (where dip-
ping reflectors may be present) to the thicker crust of
the continental platform (see east coast of the United
States, Hutchinson et al., in press). The banks may also
be analogous to the structural high that underlies the
Vdring Plateau escarpment (Hinz, 1981). However, there
are no direct equivalents to these highs on the conjugate
East Greenland margin (Featherstone et al., 1977), but a
possibly equivalent transition from oceanward dipping
reflectors via a steep slope to shelf and landmass of
Greenland is present.

Results obtained at Hole 553A as well as at previous-
ly drilled Sites 403 and 404 demonstrate that inner-shelf
conditions prevailed immediately prior to the onset of
spreading in early Eocene time, indicated by Anomaly
24B (Montadert, Roberts et al., 1979). The present rela-
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Figure 1. Northeast Atlantic bathymetry showing locations of Sites
552, 553, 554, 555, 403, 404, 405, 406, 116, and 117.

tive relief of the basement between these sites, Site 555
and Sites 116 and 117, is of the order of 2000 m, yet
depths were apparently equivalent in early Eocene time
at Site 117 (Laughton, Berggren et al., 1972; Roberts et
al., 1979). Quite clearly the relief has been created sub-
sequent to this time and may have formed in several
ways. Conceivably it might represent the relief created
rapidly during the terminal phases of rifting, or it might
have formed by subsequent flexing of the entire margin,
perhaps in response to postrift differential thermal sub-
sidence reflecting differences in crustal thickness. In the
former case, a substantial subaerial relief is implied in
early Eocene time, and, in the latter, strong differential
subsidence and/or uplift of an original relief created at
or close to sea level is implied.

In terms of examining the paleoenvironmental histo-
ry of the northern North Atlantic Ocean, Site 555 was
important in several respects. The sedimentary section
was thick (c. 700 m) in comparison to that at Sites 552
through 554, and developed on top of a regional high.
Regional seismic studies show that the thicker section is
part of the ubiquitous sediment drifts on the Rockall
Plateau, where deposition under the pervasive influence
of bottom currents was initiated in post-Eocene time
(Roberts, 1975; Roberts, et al., 1979). The site was also
close to the present axis of the North Atlantic Drift cur-
rent.

The development of this thicker section offered the
opportunity to examine a number of problems of North
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Atlantic paleoceanography. Intercomparison of Site 555
with Sites 553 and 552 (as well as Sites 403-404), situ-
ated at greater depths, might allow some assessment of
the evolution of temperature gradients in the water col-
umn with time from the response of benthic foraminif-
eral assemblages, although the effects of subsidence would
need to be taken into account. The possibly more com-
plete stratigraphic and paleontologic record at this site
might also provide data on timing of important events,
such as the subsidence of the Iceland-Faeroes Ridge,
the impact of Eocene-Oligocene cooling, and the signif-
icance of the Eocene through Miocene unconformities
observed at the deeper sites. By no means least, there
might be an opportunitiy to HPC a complete Pliocene-
Pleistocene section to examine glacial climate and mi-
gration of the North Atlantic Drift. In this context, it
was noted that the first description of North Atlantic
Pliocene-Pleistocene biostratigraphy was made from Site
116 in the adjoining Hatton-Rockall Basin (Berggren,
1972).

In summary, the principal objectives of Site 555 were
to examine the following:

1. Subsidence history: Determining the subsidence his-
tory of the site using quantitative paleobathymetric data
would contribute to the problem of the timing, rate, and
amount of relative movement across the zone of crust-
al attenuation. Specifically, the site would examine the
question of a rift or postrift origin for the topographic
relief.

2. Basement: Coring of basement was intended to
determine whether basic lava flows or continental meta-
morphic rocks are present.

3. Paleoceanography: The drilling was intended to
core a complete Neogene and Paleogene section to ex-
amine the evolution of North Atlantic climate and ocean
circulation. In particular, the site was intended to docu-
ment lithologic and biostratigraphic changes across key
hiatuses and their relationship to global sea level varia-
tions (Vail et al., 1977).

4. Pliocene-Pleistocene climatic history: Drilling was
intended to obtain by HPC a complete Pliocene-Pleis-
tocene section in an area of increased sedimentation.

OPERATIONS

After making a return crossing of the beacon at Site
554, Glomar Challenger set course for Site 555 some
120 n. mi. distant (Fig. 5). The site was approached
from the southwest at 1400Z, 30 August (Fig. 6). Unfor-
tunately, a substantial discrepancy existed between the
LORAN-C and OMEGA fixes, but a satellite fix was ob-
tained at 1446Z. This allowed an approximate estimate
of the fixed error between the satellite fix, OMEGA,
and LORAN-C. Although the LORAN-C signals were
weak, requiring frequent resetting of the receiver, these
proved to be the most reliable during the site approach.

At 1500Z, course was adjusted to 205° (—3° leeway)
to run down the control seismic Profile IPOD 76-9B to
the site (Fig. 6). LORAN-C fixes indicated that the Glo-
mar Challenger track lay approximately 1.6 n. mi. east
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Figure 2. Principal structural elements of the southwestern Rockall Plateau based on seismic reflection profiles and magnetic data.

of the line, and at 1530Z course was altered to 270° to
return directly to the control line. At 1540Z, course was
adjusted back to 205° to run directly along the control
seismic line. The site was identified on the Glomar Chal-
lenger seismic profile at 1550Z, but course was main-
tained until 1630Z to obtain a good crossing of the site.
At 1632Z, Glomar Challenger executed a Williamson
turn, returning to deploy a 16.5 kHz beacon at 1740Z,
30 August. After retrieving the geophysical gear, Glo-
mar Challenger began positioning and maneuvering to
the beacon.

At 1830Z, preparations began to pick up the bottom-
hole assembly and to run-in hole. At 0030Z, 31 August,
shortly before reaching bottom, abnormally low pump
pressures were noted. At 0050Z, sinker bars were run in
hole to feel for the core barrel. It was eventually con-
cluded that the pipe was open-ended. Between 0130 and
0215Z, the heave compensator and Bowen sub were set
back preparatory to tripping the pipe. At 0458Z, the
drill stem reached the rig floor; it was then found that
the hydraulic bit release had shifted and released the bit.
The cause remains unknown. Between 0458 and 1000Z,
the pipe was again run back. After a possible premature
spud at 1652 m, the first core was finally cut at the mud-

line at 1325Z, 31 August. Continuous coring then be-
gan. Heat-flow measurements were taken at 62.5, 99.5,
148.0, 199.5, and 243.0 m subsea, and the intervals from
72.0 to 91.0 m and from 100 to 129.0 m were washed.
Continuous coring continued to total depth. Gel mud
was spotted throughout. Basalt interbedded with sedi-
ments was cut in Core 84. Drilling rates in the basalt
remained fairly high throughout at 1 to 2 hr. per core.
At 933.0 m, a dense fine-grained basalt was cored, and
drilling rates slowed to 4 hr. per core. A further 31.0 m
of penetration into the basalts to total depth at 964.0 m
was achieved by 0518Z, 7 September (Table 1). In view
of the fact that rapid deterioration in weather condi-
tions was forecast, it was decided to terminate the hole
to ensure that a full logging program could be done in
the remaining time available.

Between 0515 and 0730Z, 7 September, the hole was
flushed with 50 barrels of gel and the bit released. The
hole was then filled with mud, and the pipe pulled back
to the logging point of 1869.0 m. The Bowen sub and
heave compensator were also set back (0730-1235Z). A
rather deeper logging point was chosen to ensure com-
plete burial of the bottom-hole assembly in the soft sed-
iments in the upper part of the hole. Further, pipe could
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Figure 4. Studies of the Rockall Plateau modeled from gravity and
available refraction data (redrawn from Scrutton, 1972).

be easily pulled out of the hole in the event of severe
weather.

At 1350Z, the sonic-caliper-gamma combination was
run in hole. However, a bridge was encountered at
2345.0 m and could not be penetrated despite several at-
tempts to break through with the logging tool. Between
1415 and 1610Z, the hole was logged upward from
2345.0 m, preparatory to an attempt to remove the bridge
using the core barrel. Meanwhile, the weather had been
deteriorating rapidly, so that by 1610Z there was diffi-
culty positioning in heavy swells and winds were gusting
up to 40 knots. Operations were suspended at 1610Z,
but every effort was made to keep Glomar Challenger
on station and the pipe in hole throughout the night of 7
and 8 September. The poor weather conditions contin-
ued until 0930Z, 8 September. At 0930Z, an attempt was
made to run pipe back in hole but no progress could be
made, suggesting (1) that the pipe had side tracked dur-
ing the storm or (2) that an obstruction was present or
(3) that the pipe was bent. A core barrel was run in hole
to check for bent pipe but found none, although a lot of
debris was recovered in the barrel. In view of this, it was
decided to run back carefully in the hole while rotating
to remove the bridges. Between 1400 and 1920Z, the
pipe was run in hole, encountering a bridge at 2345 m,
but at 2363 m the pipe was still taking weight. By 2200Z, 8
September, with the aid of some rotation, the drill stem
reached a point 3 m above (2630.0 m) total depth. One
hundred barrels of gel were circulated, and the pipe was
then pulled back to the first logging point of 2382.0 m.

SITE 555

This point had been selected because it lay below the
troublesome bridge previously encountered at 2355 m.
After successfully running in the sonic combination to
2596 m, pipe was pulled back to the second logging
point of 1928.0 m, and all the remaining part of the
hole was logged with the sonic combination.

Between 0850 and 1515Z, the CNL-FDC gamma and
IRL-Gamma combinations were successfully run to a
lesser total depth of 2556 m as a result of infilling of
the hole. In view of this success in logging through the
bridge, a final attempt (between 1515-1800Z) was made
to secure a good sonic log for the entire hole. This at-
tempt was successful and completed the important log-
ging program. A special vote of thanks is owed to the
captain, drilling superintendent, and operations man-
ager who kindly allowed a later departure for the Azores
to complete the logging program. After setting down the
logging tools, the pipe was pulled out of the hole, clear-
ing the mudline at 1855 hr., 9 September, despite a tem-
porary failure of the hydraulic lines and gusset on the
pipe stabber. Wind and sea conditions deteriorated mark-
edly during the evening. By 2300Z, the rig floor had
been secured, and at 2300Z, 8 September, Glomar Chal-
lenger departed Site 555 for Ponta Delgada, Azores, in
winds gusting to 60 mph. Arrival of Glomar Challenger
in Ponta Delgada, 15 September, terminated Leg 81.

SEDIMENT LITHOLOGY

The lithologic sequence drilled at Site 555 has been
divided into four units; I to III are composed of sedi-
ments and IV is a basalt unit interbedded with sedi-
ments. The lithologic divisions are summarized in Table 2
and Figure 7. The detailed composition of the sediments
from smear slides is summarized in Appendix A and the
gamma-sonic character of lithologic units is shown in
Figure 8.

Unit I: Section 1-1 to Sample 3-4, 80 cm; 0 to 22.3
sub-bottom. Age: Quaternary.

Unit I is characterized by cyclic sedimentation. Alter-
nating horizons of foraminiferal-nannofossil ooze, marls,
and calcareous muds extend from the seafloor to a
depth of 22.3 m. Although moderately to highly dis-
turbed by drilling, the cyclical nature of these sediments
is clearly distinguished on the basis of color, texture,
and composition. Drilling disturbance precluded fur-
ther attempts to define or correlate individual cycles or
to examine burrowing, primary structures, or the nature
of the contacts between cycles. The base of the unit, at
the lowermost marl in Core 3, is marked by a hiatus be-
tween Pleistocene sediments and those of earliest Plio-
cene age.

The calcareous facies are pale in color, ranging from
white to pale yellow, whereas the marls and muds are
various shades of brown, olive, or dark gray. The calcar-
eous sediments appear coarse in grain size as a result of
their foraminiferal content which ranges to 60%; nan-
nofossils and a small but persistent clay component (10%)
constitute the remainder of the facies. Carbonate bomb
values are consistently above 80%.

The mud facies is dominantly clay-sized with a coarse
terrigenous component (30%) consisting predominantly
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Figure 5. Bathymetry of Sites 552, 553, 554, and 555, Rockall Plateau.

of quartz grains. Feldspar and heavy mineral grains are
also present in small amounts (5%), and the carbonate
content is about 25%. The disturbed nature of the sedi-
ment cores makes it difficult to assign ice-rafted drop-
stones to any particular horizon. Minor components in-
clude sponge spicules, pyrite, glauconite, and echinoid
spines. Black sand-sized slate grains are evident through-
out this unit.

No lithification is evident in these sediments. The cy-
clical nature of the unit and the abundance of the terrig-
enous component distinguishes this sequence from the
underlying sediment.

In agreement with several previous studies (e.g., Eric-
son and Wollin, 1968), the pelagic carbonate ooze of the
North Atlantic represents an interglacial climatic stage,
whereas the terrigenous marls and muds represent the
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episodic advances of large continental ice sheets. These
stages are reflected in the wide fluctuation of the car-
bonate content. High carbonate input occurs during the
warmer interglacial periods, with relatively high produc-
tivity in the overlying waters. The presence of a sea ice
cover during the glacial periods effectively reduced sur-
face productivity (Macintyre et al., 1976). Increased
erosion of continental areas, the presence of icebergs,
and exposure of continental shelves during glacial stages
led to the increase in the terrestrial and ice-rafted com-
ponent of this facies.

Unit II: Samples 3-4, 80 cm to 26,CC; 22.3 to 281.0 m
sub-bottom. Age: early Pliocene to early Miocene.

These sediments are essentially pelagic in character.
They lie between the cyclical Pleistocene sequence and
the volcanogenic-terrigenous sediments beneath the Mi-
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Figure 6. Approach of Glomar Challenger to Site 555.

ocene-Eocene unconformity at the base of the unit. A
small hiatus between the early and middle Miocene is
present in Core 24.

Subunit Ila: Samples 3-4, 80 cm to 23,CC; 22.3 to
252.5 m sub-bottom. Age: early Pliocene to middle
Miocene.

In contrast to the cyclic facies and terrestrial compo-
nent of the overlying sequence, this subunit comprises
uniform pelagic biogenic sediments which are bluish white
in color with little variation and consist of foraminifer-
al-nannofossil ooze or biosiliceous foraminifer-nanno-

fossil ooze. The carbonate content is consistently above
90% throughout the section and the biosiliceous con-
tent ranges from 5 to 10% as diatoms, radiolarians, and
sponge spicules. A persistent clay component in these
sediments is estimated at 5 to 10%. Minor constituents
include: echinoid spines, fish debris, silicoflagellates, and
pyrite. A single pyritized vitric ash bed (2 cm thick) oc-
curs in Core 15 (168.6 m sub-bottom).

Most of the sedimentary structures were destroyed by
the drilling process. Where the structure was preserved,
the sediments were faintly laminated in black, light gray,
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SITE 555

Table 1. Coring summary, Site 555.

Depth from Depth below

drill Noor seafloor Length  Length
Date (m) (m) cored d  Percent
Core  (1981) Time Top Bottom Top Bottom  (m) (m) recovered
| Aug. 31 1355  1669.0-1674.5 0.0-5.5 535 5.5 100
2 Aug. 31 1435 1674.5-1684.0 5.5-15.0 9.5 7.18 75
3 Aug. 31 1523 1684.0-1693.5 15.0-24.5 9.5 9.70 102
4 Aug. 31 1626 1693.5-1703.0 24.5-34.0 9.5 9.30 97
5 Aug. 31 1721 1703.0-1712.5 34.0-43.5 9.5 | n
6 Aug. 31 IB15  1712.5-1722.0 43.4-53.0 9.5 9.31 98
7 Aug. 31 1917 1722.0-1731.5 53.0-62.5 9.5 9.35 98
8 Aug. 31 2120 1731.5-1741.0 62.5-72.0 9.5 9.52 100
9 Aug, 31 2313 1760.0-1769.5 91.0-100.5 9.5 1.24 34
10 Sept. 1 0125 1769.5-1779.0  100.5-110.0 9.5 9.66 107
11 Sept. 1 0327 1798.0-1807.5 129.0-138.5 9.5 4.41 46
12 Sept. 1 0437 1807.5-1817.0 138.5-148.0 9.5 2.78 29
13 Sept. 1 0648 1817.0-1826.5 148.0-157.5 9.5 0.47 04
14 Sept. 1 0745 1B26.5-1836.0 157.5-167.0 9.5 0.84 08
15 Sept. | 0839  1836.0-1845.5  167.0-176.5 9.5 1.79 19
16 Sept. | 1000 1845.5-1855.0  176.5-186.0 9.5 9.65 101
17 Sept. 1 1055 1855.0-1864.5  186.0-195.5 9.5 4.93 52
18 Sept. 1 1321 1864.5-1874.0  195.5-205.0 9.5 .67 28
19 Sept. | 1457 1874.0-1883.5  205.0-214.5 9.5 186 41
20 Sept. | 1557  1883.5-1893.0 214.5-224.0 9.5 3.86 41
21 Sept. | 1739 1893.0-1902.5 224.0-233.5 9.5 1.91 20
22 Sept. 1 1830 1902.5-1912.0 233.5-243.0 9.5 3.20 34
23 Sept. | 2040  1912.0-1921.5  243.0-252.5 9.5 0.15 02
24 Sept. 1 2128 1921.5-1931.0  252.5-262.0 9.5 9.55 101
25 Sept. 1 2225 1930.0-1940.5  262.0-271.5 9.5 9.44 99
26 Sept. 1 2333 1940.0-1950.0  271.5-281.0 9.5 9.53 100
27 Sept. 2 0100 1950.0-1959.5  281.0-290.5 9.5 R 13
28 Sept. 2 0200 1959.5-1969.0  290.5-300.0 9.5 0.98 103
29 Sept. 2 0253 1969.0-1978.5  300.0-309.5 9.5
30 Sept. 2 0353 1979.5-1988.0  309.5-319.0 9.5 1.99 21
3 Sept. 2 0507 1988.0-1997.5  319.0-328.5 9.5 2.28 24
32 Sept. 2 0600 1997.5-2007.0 328.5-338.0 9.5 8.02 B4
i3 Sept. 2 0704 2007.0-2016.5 338.0-347.5 9.5 9.15 96
34 Sept. 2 0BO3  2016.5-2026.0  347.5-357.0 9.5 7.30 n
5 Sept. 2 0856 2026.0-2035.5 357.0-366.5 9.5 0.13 01
i6 Sept. 2 1004  2035.5-2045.0 366.5-376.0 9.5 2.06 2
7 Sept. 2 1103 2045.0-2054.5  376.0-385.5 9.5 345 36
38 Sept. 2 1210 2054.5-2064.0 385.5-395.0 9.5 4.93 52
kL) Sept. 2 1323 2064.0-2073.5  395.0-404.5 9.5 9.82 103
40  Sepr. 2 1435 2073.5-2083.0 404.5-414.0 9.5 5.69 102
41 Sept. 2 1619 2083.0-2092.5  414.0-423.5 9.5 1.26 76
42 Sept. 2 1759 2092.5-2102.0 423.5-433.0 9.5 5.37 57
43 Sept. 2 1925 2102.0-2111.5  433.0-442.5 9.5 7.43 78
44 Sept. 2 2032 2111.5-2121.0 442.5-452.0 9.5 4.63 49
45 Sept. 2 2142 2121.0-2130.5  452.0-461.5 9.5 4.38 46
46 Sept. 2 2250 2130.5-2140.0 461.5-471.0 9.5 8.20 86
47 Sept. 3 0005  2140.0-2149.5  471.0-480.5 9.5 6.20 65
48 Sept. 3 0106 2149.5-2159.0  480.5-490.0 9.5 5.76 61
49 Sept. 3 0210 2159.0-2168.5  490.0-499.5 9.5 5.43 57
50  Sept.3 0300 2168.5-2178.0 499.5-509.0 9.5 0.18 02
51 Sept. 3 0405 217B.0-2182.5 509.0-518.5 9.5 0.49 05
52 Sept. 3 0535 2187.5-2197.0 518.5-528.0 9.5 4,22 44
53 Sept. 3 0655 2197.0-2206.5 528.0-537.5 9.5 8.38 88
54 Sept. 3 0B03  2206.5-2216.0 537.5-547.0 9.5 9.22 97
55  Sept.3 0931 2216.0-2225.5 547.0-556.5 9.5 1.55 i
56  Sept. 3 1043 2225.5-2535.0 556.5-566.0 9.5 9.50 100
57 Sept. 3 1210 2235.0-2244.5 566.0-575.5 9.5 1.22 13
58 Sept. 3 1345 2244,5-2254.0 575.5-585.0 9.5 8.02 B4
59 Sept. 3 1505 2254.0-2263.5 585.0-594.5 9.5 9.05 95
60 Sept. 3 1612 2263.5-2273.0  594.5-604.0 9.5 9.92 104
6l Sept. 3 1720 2273.0-2281.5  604.0-613.5 9.5 8.48 B9
62 Sept. 3 1840 2281.5-2292.0 613.5-623.0 9.5 7.16 75
63 Sept. 3 1950  2292.0-2301.5 623.0-632.5 9.5 1.50 16
64  Sept.3 2153 2301.5-2311.0 632.5-642.0 9.5 6.56 69
65 Sept. 3 2300 2311.0-2320.5 642.0-651.5 9.5 3.40 36
66 Sept. 4 0022  2320.5-2330.0 651.5-661.0 9.5 0.80 L
67 Sept. 4 0155  2330.0-2339.5  661.0-670.5 9.5 5.86 62
68 Sept. 4 0515  2339.5-2349.0  670.5-680.0 9.5 4.24 45
69 Sept. 4 0815 2349.0-2358.5  680.0-689.5 9.5 T.72 Bl
70 Sept. 4 1102 2358.5-2368.0 689.5-699.0 9.5 2.31 24
! Sept. 4 1255 2368.0-2377.5 699.0-708.5 9.5 1.50 16
72 Sept. 4 1442  2377.5-2387.0 708.5-718.0 9.5 4.15 44
73 Sept. 4 1715 2387.0-2396.5 718.0-727.5 9.5 6.84 T2
74 Sept. 4 2125 2396.5-2406.0 727.5-737.0 9.5 178 40
75 Sept. § 0025 2406.0-2415.5 737.0-746.5 9.5 2.20 23
76 Sept. § 0310 2415.5-2425.0 746.5-756.0 9.5 6.35 67
bl Sept. 5 0540 2425.0-2434.5  756.0-765.5 9.5 7.88 83
78 Sept. 5 0803 2434.5-2444.0 765.5-775.0 9.5 5.02 53
79 Sept. § 1012 2444.0-2453.5  T775.0-784.5 9.5 5.90 62
80  Sept. 5 1225 2453.5-2463.0 784.5-794.0 9.5 4.56 48
81 Sept. 5 1520 2463.0-2472.5 794.0-B03.5 9.5 3.98 42
B2 Sept. 5 1805 2472.5-2482.0 803.5-813.0 9.5 315 3
92.6 505.25 54.5

yellowish gray, and pale blue green colors. Vague yellow-
ish gray mottles were also often present. These color
variations were apparently unrelated to any obvious com-
positional or textural change. Bioturbation occurred oc-
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casionally, but was rarely intense enough to destroy the
lamination. Burrows were light gray in color and related
to the presence of pyrite, as were the black laminae.

Apart from the pyrite development, the only other
diagenetic effect was the transformation of ooze to chalk
as the depth of burial increases. The first chalky inter-
bed appeared in Core 9 at about 95 m sub-bottom; in-
terbeds increase in frequency with depth in the section.

The base of the subunit was marked by the appear-
ance of glauconite. The lower boundary of this subunit
was placed at the base of the cored interval for Core 23,
for which only a core-catcher sample was retrieved.

Subunit IIb: Section 24-1 to Sample 26,CC; 252.5 to
281.0 m sub-bottom. Age: early to middie Miocene.

Based on the change in recovery (Fig. 7), the upper
boundary is marked by a distinct change in physical
properties. Although pelagic chalks were more common
in this subunit, ooze was the predominant lithology; it
graded from a bluish white foraminiferal ooze at the top
to a pale green glauconitic foraminifer ooze at the base.
The glauconite was present as distinct fine sand to silt-
sized grains within the ooze matrix.

Basically consisting of biogenic pelagic sediments, the
subunit is distinguished from the overlying sediment by
the sudden increase in foraminifer content (from 15 to
35%) and in the common occurrence of glauconite. Glau-
conite content exhibits a gradual increase from 1 to 2%
at the top to about 10% at the base and is probably of
the same origin as that found at Sites 552 and 553.

This subunit was lithologically identical to Subunit
IIb at Sites 552 and 553 but its age is quite different
(21 m.y. cf. 12 m.y.), and it was deposited in depths of
about 1500 m (cf. 2500 m). Strong independence of depth
in the formation of glauconite is thus shown.

The lower boundary of this subunit corresponds to a
major unconformity spanning some 30 m.y. from early
Miocene to the early Eocene.

Unit III: Section 27-1 to Sample 68-2, 30 cm,; 281 to
672.3 m sub-bottom. Age: early Eocene.

This unit consists of a number of widely varying li-
thologies which lie between the pelagic oozes of Unit II
and the basalts and hyaloclastites of Unit IV, and is
equivalent to Subunits IVb-f of Site 553. It has been di-
vided into five subunits on a lithological basis.

The upper boundary is placed at the early Miocene/
early Eocene unconformity which is situated in the mixed
zeolitic clays and chalks at the top of Core 27 (0-15 cm).
The unit’s upper boundary is also marked by the reap-
pearance of a terrestrial component. The lower bound-
ary is defined by the downhole appearance of basalts
and hyaloclastites.

Subunit Illa: Section 27-1 to Sample 30,CC; 281.0 to
320.0 m sub-bottom. Age: early Eocene.

This subunit was composed of a number of litholo-
gies and is considered to be a transitional phase between
more consistent lithologic sequences above and below.
In their order of appearance in Cores 27 and 28, the ma-
jor lithologies were:

1. Vitric tuff: A dusky green to grayish black to black
partially indurated volcanic glass with minor pyrite and
sponge spicules.



Table 2. Lithologic summary, Site 555.

Sub-bottom Sedimentation
depth Thickness rate

Unit Lithology (m) (m) (m/m.y.) Age Core

1 Cylic all ions of muds, 0-22.30 22.30 13 Quaternary 1-1 to 34, 80 cm
muds, and nanno-foram ooze

Ila Nanno ooze, foram-nanno ooze, 22.30-252.50 230.20 16 early Pliocene to 3-4, 80 cm to
biosiliceous nanno-foram ooze mid-Miocene 23,CC

1Ib Glauconitic foram chalks and oozes 252.50-281.00 28.50 18 middle to early 24-1 1o 26,CC

Miocene

IlTa  Lithologically variable, including 281.00-320.00 39.00 52 early Eocene 27-1 to 30,CC
zeolitic chalk, vitric spiculite,
volcanic tuff, macrofossil limestone

Ilb  Tuffaceous glauconitic sandstone 320.00-352.20 32.20 52-265 early Eocene 31-1 to 34-4, 20 cm

Illc  Tuffs and lapilli tuffs interbedded with  352.20-482.50 130.30 265 early Eocene 34-4, 20 cm to
feldspathic sandstone and carbona- 48-1, 50 cm
ceous mudstone

Illd  Micaceous carbonaceous mudstone 482.50-632.50 150.00 265 carly Eocene 48-1, 50 cm to 63
and feldspathic sandstone, often
with carbonate cement

1lle Volcanic tuff and lapilli interbed- 632.50-672.30 48.80 265 early Eocene 64-1 to 68-2, 30 cm
ded with mudstone and sandstone

IVa  Hyaloclastite, basalt, and pillow ba- 672.30-822.50 150.20 late Paleocene(?)  68-2, 30 m to 83
salt, with thin sandstone interbeds

IVb  Micaceous sandstone and mudstone, 822.50-927.32 104.82 95 late Paleocene 84-1 to 95-1, 32 cm
volcanic tuff and lapilli interbeds,
and thin basalt flows

Ve Basalt and dolerite 927.32-964.00 7+ late Paleocene 95-1, 32 cm to 98
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2. Vitric spiculite: Occurs as a loose sand of olive to
yellowish green in color with black grains of volcanic
glass visible. The sediment contained abundant quanti-
ties of sponge spicules and altered glass (palagonite and
glauconite).

3. Glauconite zeolitic chalk: A partially indurated,
dusky yellow green sediment consisting primarily of car-
bonate grains with common clinoptilolite, glauconite,
clay, and sponge spicules. At the base of Core 27 and in
Core 28 this chalk was interbedded with a light olive
brown clay; small scale flaser bedding was present.

4. Macrofossil limestone: Occurring as a number of
loose cobbles at the base and in the core catcher of Core
28. Yellow and dusky yellow green in color, these rocks
consist of firmly cemented (possibly silicified) carbon-
ate shell hash. Thick-shelled bivalves (oysters) were pres-
ent, suggesting high-energy conditions and close prox-
imity to shore.

The volcanic glass present in this subunit was fre-
quently unaltered and is of basaltic composition through-
out.

The top of the subunit is the Miocene-Eocene tran-
sition as discussed above: The base is marked by the
downhole appearance of highly glauconitic tuffaceous
sandstones.

Subunit IIIb: Section 31-1 to Sample 34-4, 20 cm;
320.0 to 352.2 m sub-bottom. Age: early Eocene.

This subunit was characterized by high proportions
of glauconite, with the upper and lower boundaries es-
sentially defined on glauconite content. The lower bound-
ary was also the horizon below which volcanic tuffs re-
appeared and was marked by the downhole appearance
of the epidote-amphibole heavy mineral association.

The sediments were slightly tuffaceous glauconitic
sandstones and siltstones, with glauconite contents up
to about 50%. Zeolitic content reached 30%, and cal-
careous nannofossils made up as much as 20% of the
sediment. The clay minerals consisted entirely of well-
crystallized smectite. There was always a small terrige-

nous component of quartz, feldspar, mica, and heavy
minerals reaching some 25%. The heavy minerals were
of the garnet-pyroxene-amphibole-apatite association,
indicating derivation from the metamorphic basement
of the southern Rockall Plateau.

The sediments were frequently burrowed and lami-
nated throughout, with the laminae occasionally show-
ing flaser bedding. Serpulid worm tubes and fragments
of other carbonate shells were scattered through the
subunit.

The abundance of glauconite, the disappearance of
the epidote-amphibole association, and the early Eo-
cene (NP10) age indicate that the subunit is equivalent
to the lower part of Subunit IVb in Hole 553A and is
considered to represent the same major transgressive event.

Subunit Illc: Samples 34-4, 20 cm to 48-1, 50 cm;
352.2 to 482.5 m sub-bottom. Age: early Eocene.

This subunit was characterized by the presence of vol-
canic tuffs and lapilli tuffs interbedded with carbona-
ceous sandstones, siltstones, and mudstones which first
appear at the top of the unit. The lower unit was marked
by the disappearance of tuff. The volcanic glass was al-
tered to smectite in most cases but some fresh glass was
preserved, particularly where early calcite concentration
has occurred. Volcanic glass was largely of basaltic com-
position (tholeiitic and alkali) but intermediate types al-
so occurred, indicating a correlation with Unit I'Vc of
Site 553. Although tuffs were frequent, they were less
common than at 553, probably as a result of lack of
preservation in the higher-energy environment.

The interbedded detrital sediments were highly car-
bonaceous (10-15% plant debris noted in smear slides),
with variable amounts of sand, silt, and clay. The clay
mineral assemblage consisted predominantly of smec-
tite, with less than 10% of illite and kaolinite. The sand-
stones were highly feldspathic (quartz:feldspar being 50:
50 in several cases), with both the epidote-amphibole
association (South Greenland derivation) and the gar-
net-amphibole-apatite association (Rockall Plateau deri-
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Figure 7. Lithologic and biostratigraphic summary, Site 555.




vation) being represented. Small amounts of foramini-
fers and nannofossils occurred throughout.

The mudstone frequently showed well-developed but
indistinct laminae. They were occasionally in flaser form
and less commonly convoluted. Burrows were not abun-
dant, but when present were usually distinct and often
pyritized. Various types of shell debris were scattered
throughout and include serpulids, gastropod shells, thin
shelled bivalves, a single crab pincer, and in one section
a hermatypic coral. The depositional environment of
this facies was probably a shallow basin with moderate
current activity (tidal) and low oxygen content within
the sediment because of the concentration of organic
material.

Carbonate cementation occurred both in the sand-
stones and the tuffs. Other diagenetic phases particular-
ly within the tuffs were smectite and zeolites (clinoptilo-
lite, phillipsite).

Subunit ITId: Sample 48-1, 50 cm to Core 63; 482.5-
632.5 m sub-bottom. Age: early Eocene.

Subunit ITId was lithologically similar to the adjacent
subunits, except that tuffs are virtually absent. As with
Subunit IIIc the dominant lithologies are highly feld-
spathic sandstones and carbonaceous mudstones, and
contain a similar fauna (serpulids, gastropods, thin-
shelled bivalves, hermatypic corals, etc.; Fig. 9). Heavy
minerals were dominated by the garnet-amphibole-apa-
tite association. Chlorite first appeared in the clay frac-
tion. Siderite and hematite were present at the upper
boundary of the subunit as well as in the interval of 530
to 550 m sub-bottom. The lower part of the subunit was
also distinguished by the presence of cristobalite. A sin-
gle graded lapilli tuff occurred near the base of the sub-
unit (Fig. 10).

Carbonate cementation frequently occurred in the
sandstones, generally in zones with poor recovery, sug-
gesting that other, less-well indurated sands might have
been washed out by the drilling process.

Subunit Ille: Section 64-1 to Sample 68-2, 30 cm;
632.5 to 672.3 m sub-bottom. Age: early Eocene.

This subunit was characterized primarily by volcanic
tuff and lapilli tuffs. The upper boundary was placed
within Core 64, where vitric tuffs and lapilli tuffs of ba-
saltic composition first appear.

The vitric tuffs were dark gray to olive black in color
and contain variably altered basaltic glass, frequently
cemented with zeolite (mainly analcite). Small amounts
of plant debris, clay, and terrigenous quartz, feldspar,
mica, and heavy minerals were present. Graded lapilli
tuff beds were interspersed throughout, the black and
gray lapilli imparting a distinctive “salt and pepper” ap-
pearance to the facies. A single case of reverse grading
was noted in the lapilli tuff bed from Core 67, Section 1
(Fig. 11).

Interbedded with this unit were calcite-cemented feld-
spathic sandstones, light gray in color. These beds were
as thick as 30 cm and especially numerous in Core 64.
Occasionally, brownish black carbonaceous mudstones,
characteristic of the overlying subunits, were also present.

Although burrows are common, the subunit retained
a subhorizontal fine lamination throughout, especially
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in the finer sediments. The laminae were occasionally
convoluted and infrequently imbricated. Core 67 con-
tained a number of small slump features or faults asso-
ciated with pyrite mineralization. Infrequently this sub-
unit contained an intermeshing series of calcite vein
fillings.

The presence of slumps, regular and convoluted lam-
inations in the finer-grained sediments, and the thick se-
quence of volcanic tuff suggests that sedimentation took
place in a rapidly subsiding basin where water depth was
controlled by the relative rates of deposition and subsi-
dence. Currents (tidal?) were moderate, and, where lam-
ination is preserved, a low oxygen content within the
sediment is indicated.

The contact with the underlying pillow basalts (Sub-
unit IVa) is sharp and clearly defined.

Unit IV: Sample 68-2, 30 cm to Core 98; 672.3 to
964.0 m sub-bottom. Age: early Eocene to late Paleo-
cene.

Unit IV was distinguished from the overlying unit by
the presence of basalt flows and hyaloclastites in addi-
tion to volcanic tuff and lapilli tuff beds, and continues
to total depth. It was subdivided into three subunits on
the presence or absence of interbedded sediment and hy-
aloclastite content.

Subunit IVa: Samples 68-2, 30 cm to Core 83; 672.3
to 822.5 m sub-bottom. Age: early Eocene to late Paleo-
cene.

Subunit IVa largely consisted of hyaloclastites and
pillow lavas with minor basalt flow units and rare thin
sediment interbeds. The top of the subunit was defined
by the downhole appearance of basalt and the base by
the reappearance of relatively thick detrital sediment
interbeds.

Seven basalt units occur within Subunit I'Va as fol-
lows:

68-2, 23 cm to 69-4, 122 cm  Single flow unit

70-1, 0 cm to 70-2, 32 cm Composite pillow lava unit
75-1, 130 cm to 76-1, 140 cm  Single flow unit

76-1, 140 cm to 76-5, 56 cm  Composite pillow lava unit
81-2, 42 cm to 82-1, 97 cm Composite pillow lava unit
82-1, 107 cm to 82-2, 54 cm  Single pillow lava

82-1, 92 cm to 83-3, 26 cm  Composite pillow lava unit

As shown above, several of the basalt units were sin-
gle or multiple thin pillow basalt flows, rarely greater
than 1 m in thickness, which displayed thin (c. 5 mm)
rinds of palagonitized glass at their upper and lower
surfaces. These surfaces were often curved and oriented
at any angle between the horizontal and vertical in the
cores; such curved glassy surfaces are characteristic of
pillow lavas.

Within each pillow, major textural variations occurred:
Below the glassy rind, a zone of very fine to fine-grained
basalt was present showing some textural and composi-
tional inhomogeneity resulting from the presence of re-
sorbed fine-grained basalt reincorporated into the pil-
low flow. This zone was typically vesicular, with large
elongate or irregular vesicles, often with their long axes
perpendicular to the pillow surfaces: Vesicles in this
zone were often calcite lined and smectite or chlorite
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Figure 8. Gamma-sonic log response of principal lithologic units, Site 555.
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Figure 9. Caryophylliid coral and other macrofauna in carbonaceous mudstone (Sample 555-

59-4, 9-19 cm).

filled. The central part of the pillow was coarser grained
with minor, small, smectite and chlorite filled vesicles;
below this, the basalt passed back through a fine-
grained vesicular zone to glass at the base. The pillows
were commonly fractured, with fractures filled with cal-
cite and/or smectite. Incipient brecciation of the pillow
flows was observed at several pillow margins, with angu-
lar fine-grained basalt fragments occurring within glassy
margins.

The basalts were tholeiitic in composition, made up
essentially of plagioclase, both as phenocrysts (ranging
from Ans, to Any) and in the groundmass (ranging from
Angg to Ansy), and clinopyroxene (ranging from endiop-
side, MgyoFe (Cay,, to augite, MgycFe;sCasg), with mi-
nor titaniferous magnetite and rare pseudomorphs af-
ter olivine (Harrison and Merriman, this volume). They
showed variable alteration, with the development of smec-
tite, chlorite, celadonite, and calcite.
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Hyaloclastites formed an important part of the inter-
val under discussion. They consisted of angular to sub-
rounded clasts of vesicular or nonvesicular basalt and
basaltic glass set in a white groundmass mainly com-
posed of analcite and saponite with minor calcite. Thin
sections showed that minor amounts of terrigenous sand
have also been incorporated into the hyaloclastites. Gen-
erally they were very poorly sorted, with clasts of diame-
ters ranging from less than 1 cm to greater than 20 cm
occurring in close association. However, toward the tops
and bases of hyaloclastite units some better sorted zones
associated with planar bedding were present, indicating
some reworking.

Subunit IVb: Section 84-1 to Sample 95-1, 32 cm;
822.5 to 927.32 m sub-bottom. Age: late Paleocene.

This subunit consisted primarily of tuffs and lapilli
tuffs interbedded with terrigenous sediments, consisting
of micaceous and feldspathic sand-, silt-, and mudstones.
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Figure 10. Graded lapilli tuff (Sample 555-62-2, 5-35 cm).
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Sediments of mixed origin, such as sandy vitric tuffs,
were also commonly present. Three thin basalt flows were
also present.

The pyroclastics were similar to those in Subunit IIle.
Beds were often graded from lapilli tuff at the base to
finer-grained vitric tuffs above. The beds were varying
shades of medium gray and had a “salt and pepper” ap-
pearance where lapilli are concentrated. Varying degrees
of alteration were noted in the volcanic glass, which was
of basaltic type.

The terrigenous facies exhibited a wide variation in
grain size and was poorly sorted. Quartz sand and silt
constituted about 20 to 40% of the sediment, with feld-
spar and mica each at about 10%. The remainder con-
sisted of minor amounts of pyrite, carbonate grains,
and plant debris, which together constituted about 10%
of the sediment and varying amounts of clay. In con-
trast to the sediments above, the clay mineral assem-
blage reflects a large continental contribution, with the
presence of illite (20-40%) and lesser amounts of chlo-
rite and kaolinite. Smectite, however, still constituted
over 50% of the clay content.

The sediments of the upper portion of this subunit
exhibited fine lamination (generally at 5° from the hori-
zontal) and flaser bedding; burrows were infrequent. In
Core 86 there was an excellent example of channeling
(Fig. 12), with laminated siltstone being crosscut by a
channel fill of vitric tuff and lapilli. Core 87 contained a
lapilli sand dyke structure which crosscuts fine-grained
tuffaceous silts (Fig. 13). The occurrence of scours, cross
lamination, and soft sediment deformation structure sug-
gests a high-energy depositional environment with high
rates of sediment accumulation.

The sediment of the lower portion of this subunit
showed finer and indistinct lamination, occasional wood
fragments, scattered serpulids(?), and infrequent shell
debris. Burrows were sparse. The frequency of volcanic
events increased with depth in this sequence. These fea-
tures suggest a somewhat deeper water setting for the
depositional environment under lower energy conditions
than the sections above. High rates of sediment accu-
mulation primarily reflect the influx of volcanogenic
material.

Three thin basalt units occur within the subunit:

86-1, 122 cm to 86-1, 136 cm  Single flow unit (or intrusion)
90-2, 50 cm to 90-4, 80 cm Single flow unit
93-2, 123 cm to 93-3, 4 cm Single pillow lava

These basalts were petrographically and texturally sim-
ilar to those in the overlying subunit, except that the ba-
salt in Core 86 lacked glassy chilled margins and might
be an intrusion rather than a flow. Core 94 contained a
layer of altered basalt clasts (Fig. 14).

Subunit IVc: Sample 95-1, 32 cm to Core 98; 927.32
to 964.0 m sub-bottom. Age: late Paleocene.

Subunit IVc consisted of a single massive unit, with a
thin chilled top (15 c¢cm thick) passing down through a
medium-grained zone into a coarse-grained dolerite in
the central portion. Total depth was reached before the
base of the unit.
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Figure 11. Typical sedimentary structures of Subunit IIle (Sample 555-67-1, 100-120 cm). Reversely graded lapilli tuff (130-134 cm);
convoluted lamina (126-128 c¢m); imbricated structure (124 and 125 cm); small slumps or faults, associated with pyrite mineraliza-

tion (126-120 cm).

Very little textural variation occurred in the main body
of the flow, although there were some minor inhomoge-
neities in grain size and composition resulting from the
presence of small resorbed pre-existing basalt xenoliths.
Vesicles throughout the flow were rare and generally less
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than 1 mm in diameter, and were filled with black smec-
tite and chlorite.

This thick flow unit was extremely fractured, particu-
larly in the coarse-grained massive central zone. Frac-
turing was generally near horizontal (up to 20°), but
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Figure 13. Lapilli dyke (Sample 555-87-5, 15-35 cm).
high-angle cross-cutting fractures were also frequent and
commonly oriented at about 60° to the horizontal. Frac-
g5 tures were usually wholly filled with black smectite: in
. _ _ some cases calcite and analcite occurred as later phases.
F e 18%_3(:}_';‘1’;‘;' cut in mudstone infilled by lapilli tuff (Sample Petrographically the dolerites differed from the over-
ey Te-5jem). lying basalts in that they contained fresh and altered oli-
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Figure 14. Altered basalt clasts base of Subunit IVb (Sample 555-94-1,
100-115 cm).

vine (Harrison and Merriman, this volume). They con-
sisted of equigranular intergrowths of bytownite (An,,)
and augite (ranging from Mgy, 4cFe 4.45) with accessory
forsterite (Fos_g5), titaniferous magnetite, and ilmenite.
Some alteration to smectite and chlorite has occurred.
Although those dolerites differed both texturally and
petrographically from the overlying basalts, they have
similar whole rock chemistries and were of tholeiitic type
throughout.

BIOSTRATIGRAPHY

Neogene

Site 555 is the shallowest site drilled during Leg 81,
and was located in a small basin which separates the
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highs of the Hatton and the Edoras banks. Neogene
sediments are represented in Cores 1 through 26. The
Neogene sedimentation rates are based on 21 biostrati-
graphic events and/or zonal assignments. Individual mi-
crofossil groups provided a low biostratigraphic resolu-
tion, but collectively the data from all groups gave a
coherent biostratigraphic framework with a fairly high
resolution (Fig. 7).

The only foraminiferal criterion used in the Pleisto-
cene at Site 555 is the regional first occurrence of Glo-
borotalia truncatulinoides. The time-correlation of this
biostratigraphic indicator is derived from the results ob-
tained from previous Leg 81 sites. An interval barren of
siliceous microfossils occurs during latest Pliocene to
Pleistocene times (Samples 555-1,CC to 3,CC). This in-
terval correlates with a similar Pliocene-Pleistocene bar-
ren interval observed at Hole 552A. At that site, the up-
ward beginning of the interval barren of siliceous fossils
marks the initiation of Northern Hemisphere glaciation.

Virtually all of the Pliocene is represented by a hiatus
at Site 555.

The late Miocene represents a period of low biostrati-
graphic resolution with regard to nannofossils and plank-
tonic foraminifers. Diatoms and radiolarians provide more
biostratigraphic information in the upper Miocene se-
quence. The planktonic foraminifers are characterized by
low diversity and long-ranging forms during late Mio-
cene times. In addition, the intra- and interspecific vari-
ation of late Miocene foraminifers makes specific identi-
fications difficult and limits their usefulness as precise
biostratigraphic tools (see Huddleston, this volume). Be-
cause minor differences in taxonomic interpretation be-
tween workers may cause major discrepancies in bio-
stratigraphic assignments, Poore and Berggren’s (1975)
high latitude zonation could not completely be applied
to the Leg 81 material.

Radiolarians and diatoms again provided the most
precise stratigraphic assignments in earliest late and mid-
dle Miocene times. It was virtually impossible to apply
Martini’s (1971) nannofossil zonation in the interval be-
tween Zones NN5 and NN11 in the Rockall area because
of the absence of zonal marker fossils. Bukry’s (1973)
nannofossil zonation provides some useful guide fossils
in the middle and earliest late Miocene interval. The ex-
tinction of the foraminiferal species Globorotalia may-
eri, which defines the N14/N15 boundary, appears to
represent the least ambiguous foraminiferal datum event
in the Rockall area during middle Miocene times.

The early Miocene nannofossil species Sphenolithus
belemnos is present at Site 555. It is the first observation
of this warm water species in the Rockall area, and its
presence indicates that at least one pulse of warmer wa-
ters penetrated into this region during the early Mio-
cene. Radiolarians and diatoms provide less detailed bio-
stratigraphic information in the middle and late part of
the early Miocene, compared to the information provid-
ed by nannofossils and planktonic foraminifers.

Paleogene

The early Miocene is separated from the early Eocene
by a hiatus.



The biostratigraphy of the early Eocene (NP12/13-
NP10) and the late Paleocene (NP9) was based solely on
nannofossils, which were few to rare and poorly pre-
served as a result of dissolution. The voluminous influx
of terrigenous material and the shallow-shelf deposi-
tional environments some distance from open ocean may
both have contributed to the comparatively low abun-
dance of nannofossils per unit sediment. Occasional sam-
ples contain a more diverse nannofossil assemblage.

Macrofossils

No complete macrofossils were observed in the Neo-
gene section, but the presence of spines of irregular echi-
noids and sponge spicules in many of the samples indi-
cates the existence of these two groups throughout the
section. Core 30 contained (at the top) a considerable
volume of drill slurry in which there were large numbers
of the stem and arm ossicles of crinoids. Their age is un-
certain but may be Miocene.

The lower Eocene is relatively abundant in macrofos-
sils, especially the mudstones and particularly between
Cores 28 and 67. Beneath this, fossils are sparse. Core
28 contains a bryozoan coquina composed of stick bry-
ozoans (cheilostomes), but in the rest of the succession
bryozoans are rare. (A brief description of bryozoans
from two Leg 81 samples appears in Appendix B.)

The mudstone faunas commonly consist of irregular
echinoids (whole tests preserved but most commonly loose
spines), ophiuroids (disarticulated skeletal remains), tuni-
cates (spicules observed in smear slides), and sponges
(spicules). At certain levels, e.g., Cores 40 and 58, the in-
faunal bivalve Nucula is relatively common. Ahermatyp-
ic solitary corals are present in Cores 41 and 58 and are
abundant in Core 59. Although preserved in a mudstone
which does not offer a stable substrate for attachment, it
is thought that during life they were cemented to firm
substrates such as mollusc shells and serpulid tubes as is
modern Caryophylla. Isolated oyster shells and layers
rich in them are present in Cores 33, 46, 48, and 49. Fi-
nally, the tubes of serpulid worms occur at many levels
within the sequence, and they extend down to Cores 92
and 93 where they form the only preserved evidence of
marine life.

From this brief survey of the macrofauna it is not pos-
sible to make detailed environmental interpretations. How-
ever, it is clear that collectively they represent a shelf as-
sociation with much evidence of shallow water, and this
accords with the environmental interpretations based on
the benthic foraminifers.

Calcareous Nannofossils

Nannofossil-bearing sediments are present continuously
from Cores 1 to 32 and sporadically between Cores 32
and 67. Sediments interbedded with basalt are present
from Cores 84 to 94. Some levels in this interbedded se-
quence contain nannofossils indicative of Zone NP9 of
the late Paleocene. The shipboard study of nannofossils
from Site 555 was primarily confined to coré-catcher
samples.

Cores 1, 2, and the upper half of 3 are Pleistocene in
age. The last occurrence of Pseudoemiliania lacunosa
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occurs within Core 2. Helicosphaera sellii and Calcidis-
cus macintyrei are present in the upper half of Core 3.
Thus, part of the early Pleistocene is probably missing.

Reticulofenestra pseudoumbilica is present in Sample
555-3-5, 80 cm. No other early Pliocene index fossils
were observed below that level in Core 3. The lower part
of Core 3 thus may range in age from Zones NN12 to
NNI15. Discoaster quinqueramus is continuously present
from 4,CC through 10,CC, indicating Zone NN11. Re-
ticulofenestra minuta is very abundant in 9,CC. Sample
11,CC shows Discoaster bellus, suggesting that this sam-
ple may belong to Zone NN10. A distinct downhole in-
crease in abundance of Dictyococcites perplexus is ob-
served in 11,CC. The high abundance of D. perplexus
continues down to 16,CC. No five-rayed discoasters or
Coccolithus miopelagicus were observed in 12,CC and
13,CC. These two samples may therefore belong to Zone
NNO. The first downhole occurrence of C. miopelagicus
is in 15,CC, which indicates Zone NN8 according to Bu-
kry (1973). The next obvious change in the assemblage
occurs in Sample 555-24-1, 100 cm where Coronocyclus
nitescens, Cyclicargolithus abisectus, and C. floridanus
are present, and Sphenolithus heteromorphus is miss-
ing. This suggests that the interval from 15,CC to 23,CC
(where Discoaster kugleri is present) belongs to Zones
NN7 and NN8. Zone NN6 is represented between Sam-
ple 24-1, 100 cm and 24-3, 135 cm since S. heferomorphus
has its last occurrence at the latter level. Zone NN5 is
represented between 24-3, 135 cm and 24-4, 135 cm.
Samples 24-5, 100 cm through 26,CC show an assem-
blage indicative of Zone NN3; Sphenolithus belemnos
and Helicosphaera ampliaperta are present whereas Tri-
quetrorhabdulus carinatus is missing.

A major change in lithology occurs between 26,CC
and the top of Core 27; this change represents a hiatus
encompassing approximately 30 m.y. A disturbed drill-
ing breccia, which partly consists of lumps of soft light-
brown sediment, is present in the uppermost 20 cm in
Section 555-27-1. A sample at the 5-cm level in Section
27-1 from the nucleus of such a brownish lump con-
tained an early Eocene assemblage (NP12-NP13), e.g.,
Discoaster lodoensis, D. keupperi, Tribrachiatus ortho-
stylus, Imperiaster obscurus, Chiasmolithus eograndis,
Pontosphaera fimbriata, etc.

Coccoliths are few in Cores 27 through 32, except in
Sample 555-31,CC in which they are common and show
a fairly diverse early Eocene assemblage, including 7ri-
brachiatus orthostylus (first occurrence), Chiasmolith-
us bidens, and Ellipsolithus macellus (last occurrences).
Sample 31,CC thus represents the NP10/NP11 bound-
ary. Sample 33,CC is barren. However, rare Tribrachi-
atus contortus are present in Sample 555-33-2, 80 cm,
thus confirming the suggested position of the NP10/
NP11 boundary in 31,CC. The interval between 34-5,
41 cm and 41,CC is barren of coccoliths. Rhomboaster
cuspis is present from 43,CC to 45-1, 95 cm, and Chias-
molithus eograndis, Discoaster diastypus, D. lenticular-
is, and D. mediosus are represented in 45,CC, suggest-
ing that 45,CC is referable to Zone NP10 and thus the
lowermost part of the Eocene.

Samples 555-46-1, 70 cm through 56,CC are barren.
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Rare coccoliths which are biostratigraphically nondi-
agnostic occur from Cores 57 to 67,CC. Because fasci-
culiths are absent, this interval is referred to NP10.

Basalts were recovered from the middle part of Cores
68 though 83, but 84 through 93 recovered sediments.
Basalts were cored again in the top of Core 94, and no
sediments were recorded below the top of Core 94. A
few cores in the middle part of the interbedded sedimen-
tary sequence yielded nannofossils representative of Zone
NP9 of the late Paleocene. Section 88-4 contains the
most diverse assemblage. Investigation of several sam-
ples in that section revealed the following species: Braa-
rudosphaera discula, Chiasmolithus bidens, Coccolithus
luminis, C. pelagicus, Discoaster mediosus, D. mohleri
(one specimen), D. multiradiatus, Ellipsolithus disti-
chus, E. macellus, Fasciculithus bobii, F. involutus, F.
lillianae, F. tympaniformis, Fasciculithus sp., Markalius
astroporus, Neochiastozygus sp., Neococcolithes pro-
tenus, Pontosphaera aff. P. plana, Prinsius bisulcus, To-
weius eminens, T. occultatus, T. pertusus, Zygrhabli-
thus bijugatus, and Zygodiscus sigmoides. Fragments of
thoracosphaerids are common. One specimen of a re-
worked Cretaceous species, Watznaueria barnesae, was
observed at 48 cm in Core 88-4.

Planktonic Foraminifers

Sample 1,CC is middle to late Pleistocene in age based
on the presence of Globorotalia truncatulinoides, which
makes its first local appearance in the middle part of the
Pleistocene section. Sample 2,CC is probably middle to
early Pleistocene in age, based on the presence of abun-
dant Neogloboquadrina pachyderma s.s. and common
G. inflata and the absence of G. truncatulinoides.

Samples 3,CC to 5,CC appear to be of earliest Plio-
cene or late Miocene age based on the occurrence of G.
margaritae and the absence of G. puncticulata. Samples
6,CC through 10,CC are late Miocene in age (N17 to
N16) based on the occurrence of G. conoidea and Glo-
boquadrina dehiscens. The coiling change in the Neo-
globoguadrina atlantica plexus occurs between Sections
8-6 and 9-2. The plexus is randomly coiled in 8,CC. The
interval from 11,CC to 16,CC is evidently earliest late
Miocene to latest middle Miocene in age. This interval
can be characterized by the presence of Neogloboquad-
rina continuosa, G. cibaoensis-scitula, generally more
common G. dehiscens, a more consistent occurrence of
Globigerinoides quadrilobatus, and Sphaeroidinellopsis
seminulina, and by the scattered occurrence of Globiger-
ina nepenthes and Globoquadrina altispira.

Sample 17,CC is middle Miocene in age based on the
occurrence of Globorotalia mayeri. This sample is no
younger than N14 since the extinction of G. mayeri de-
fines the top of Zone N14. Sample 19,CC is, at the
youngest, N13 in age based on the frequent occurrence
of Globigerina druryi. The lowest occurrence of the N,
atlantica-N. acostaensis plexus, represented by Globo-
rotalia challengeri (Kennett and Srinivasan), is in Sam-
ple 20,CC. The interval 19,CC to 20,CC appears to
represent a transition interval above which G. challen-
geri-N. atlantica-N. acostaensis, G. mayeri, and Globi-
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gerina bulloides-parabulloides are the dominant ele-
ments of the fauna, and below which the N. atlantica-
G. acostaensis plexus does not occur. The underlying
fauna is dominated by Globorotalia panda, and undif-
ferentiated keeled Globorotalia aff. menardii, Globiger-
ina praebulloides, Globoquadrina altispira, and Globi-
gerinoides quadrilobatus are present in relative abun-
dance.

There was no sample recovery in 24,CC. Sample 25,CC
is late early Miocene (N6) in age based on the co-occur-
rence of well-developed Globigerinoides quadrilobatus,
G. subquadratus, G. cf. altiapertura, Catapsydrax dis-
similis, and Sphaeroidinellopsis seminulina. It is assumed
that 26,CC is the same age as 25,CC because it contains
a similar assemblage except for the absence of G. sub-
quadratus, G. cf. altipertura, and Sphaeroidinellopsis
seminulina.

Most of the samples between 27,CC and total depth
were indurated or were barren of planktonic foramini-
fers. Only Samples 28,CC; 31,CC; 32,CC; 43,CC; 45,CC;
56,CC; 59,CC; 60,CC; and 67-4, 64 cm contained plank-
tonic foraminifers. Of these samples only 31,CC con-
tained an appreciable quantity of planktonic foramini-
fers, but only two species are present: Globigerina pata-
gonica and Acarinina cf. soldadoensis. This suggests an
early Eocene age for Sample 31,CC. Sample 59,CC con-
tained a single specimen of Globigerina velascoensis,
which suggests an early Eocene or late Paleocene age for
that sample.

Benthic Foraminifers

The basic Planulina wuellerstorfi fauna (including Ci-
bicidoides kullenbergi, Oridorsalis umbonatus, and Epi-
stomella exigua) is present from the Pleistocene (1,CC) to
the early Miocene (26,CC). The Pleistocene assemblages
(1,CC and 2,CC) also include Cassidulina teretis and Tri-
loculina frigida. The Pliocene is present in 3,CC. Species
found only in the Miocene include Globocassidulina sub-
globosa (often very common), Uvigerina auberiana, U.
compressa, Siphotextularia catenata, and Laticarinina
pauperata. In the lowermost middle Miocene and early
Miocene, Siphonina tenuicarinata is present.

The diversity ranges between oc10 and 25. Pleisto-
cene values are <20 to 22, early Pliocene «16, and late
Miocene 14 to 23, with most values between o 14 and
19. There are big fluctuations in the middle Miocene,
oc11 to 25, and lower values of <10 to 12 in the early
Miocene. This suggests that conditions have been varia-
ble and especially so during the middle Miocene.

The planktonic:benthic ratio is 99:1 from 1,CC to
20,CC; then 96:4 until 23,CC; 91:9 at 24-7, 55 cm; 98:2
at 25,CC; and 80:20 at 26,CC. There may be some dis-
solution in the lowermost part of the Neogene succes-
sion. However, overall the values are high and indicate
open oceanic waters. The P. wuellerstorfi fauna suggests
depths greater than 1500 m.

It may be reasonable to assume that the site has not
in the past been significantly deeper than it is at present,
i.e., 1659 m. The sporadic rare occurrence of Melonis
pompilioides suggests depths less than 2000 m.



There is a major hiatus between Cores 26 and 27, with
the early Miocene represented in Sample 555-26,CC and
early Eocene in Core 27. Fossiliferous early Eocene to
late Paleocene continues down to Sample 555-67-4, 64 cm.

The two samples from immediately beneath the hia-
tus have been affected by dissolution (27-2, 105 cm and
28-1, 37 cm). The faunas are poorly preserved and diffi-
cult to identify. The planktonic: benthic ratios are 17:83
and 7:93 respectively, both affected by dissolution. The
dominant benthic forms are Osangularia spp. together
with Gyroidinoides spp. These assemblages probably rep-
resent outer shelf depths, 150-200 m. No samples were
available from Cores 29 and 30.

Samples 555-31-1, 120 cm, 31,CC, and 32,CC have
moderate preservation. The planktonic:benthic ratios are
44:56, 72:28, and 26:74, respectively. The assemblages
are dominated by Anomalinoides howelli, but many oth-
er species are present and the diversity values range from
12 to 20. These are clearly shelf assemblages, proba-
bly mid- to outer-shelf, with depths of 75 to 150 m. In
Sample 33,CC the planktonic:benthic ratio is 2:98. The
dominant species are Praeglobobulimina ovata, Bulimi-
na trigonalis, and A. acutus. The diversity is low (e<5.5),
and the environment is interpreted as inner shelf, 25 to
100 m, some distance from the influence of open ocean-
ic waters. The occurrence of oysters in this sample is in
accordance with this interpretation.

There then follows a barren interval (34-3, 60 cm;
34,CC) of volcaniclastic sediments. In Sample 35,CC
there are rare Cribrostomoides sp., Lenticulina sp., and
A. howelli and, in Sample 36-2, 3 cm rare Protelphidi-
um sp. together with plant debris. From Samples 38,CC
to 67-4, 64 cm planktonic foraminifers are rare or ab-
sent, showing that the area was isolated from the influ-
ence of open oceanic waters. All the assemblages are in-
dicative of inner-shelf depths of less than 75 m. The
dominant forms vary from sample to sample, but com-
monly they are Lenticulina spp., Alabamina obtusa,
Anomalinoides acutus, A. nobilis, Praeglobobulimina
ovata, Cribrostomoides sp., and Nonionella spp. Most
of the samples represent near-normal salinities, but brack-
ish influences are evident in 38,CC and 46,CC while
52,CC having 97% Protelphidium sp., is considered to
represent a brackish intertidal level; salinity 10-25%o.
This sample contains much plant debris. Some levels have
very sparse fauna (46,CC; 53,CC; 54,CC), while others
are barren (64,CC; 66,CC; 69,CC; 73,CC; 74,CC; 88,CC;
89-1, 29 cm; 92,CC; and 93,CC).

To summarize, foraminiferal faunas first appear up
the succession in lithological Unit IVc where they indi-
cate inner-shelf seas of normal salinity, isolated from
the open ocean. Shallow water conditions prevailed dur-
ing the deposition of more than 300 m of sediment. In
Zone NP11 the waters deepened to mid- and outer-shelf
depths and the influence of oceanic waters became more
marked. There is then a major hiatus of around 30 m.y.
during which the site subsided to its present depth, for
all the Neogene succession was deposited in the epiba-
thyal zone under the influence of North Atlantic Deep
Water (see Murray, this volume).

SITE 555

Diatoms

Hole 555

Diatoms are abundant to rare in Site 555. No sili-
ceous late Pliocene or Pleistocene sediments are present.
Within the middle Miocene, the diatom flora ranges from
abundant and diverse flora to poorly preserved and rare
to absent.

Cores 555-1 through 4 are either barren or contain no
age diagnostic species. Species present include Hermnidis-
cus cuneiformis, Actinoptychus undulatus, Thalassiosi-
ra eccentrica, and Nitzschia reinholdii.

Common moderately preserved diatoms are observed
in Cores 5 to 6-4. This late Miocene interval is assigned
to the Thalassiosira convexa Zone based on presence of
T. miocenica, T. nativa, and T. convexa s. ampl. The in-
terval of dissolution present at the base of this zone oc-
curs in Cores 6 through 8.

Sample 555-8,CC contains N. cylindrica, H. cunei-
formis, and N. marina-reinholdii, and is therefore as-
signed to Nitzschia porteri-Nitzschia miocenica Zone.

The interval from Cores 9-2 to 11-2 is assigned to the
Coscinodiscus yabei Zone based on the presence of Cos-
cinodiscus plicatus, Denticulopsis dimorpha, D. husted-
tii, and H. cuneiformis. Preservation within this interval
is poor to moderate.

Few to common, moderate to well-preserved diatoms
occur in Cores 12 to 16. Species present include: D.
hustedtii, D. punctata, D. praedimorpha, D. hyalina,
C. yabei, C. plicatus, Actinocyclus ingens, and H. cu-
neiformis. This middle Miocene assemblage is assigned
to the Denticulopsis praedimorpha Zone.

The Rhizosolenia barboi Zone occurs in the interval
from Cores 16 to 18. The base of this zone is defined by
the first occurrence of R. barboi which occurs in Sam-
ple 555-18,CC. Other species present include D. puncta-
ta var. hustedtii, R. praebarboi, A. ingens, and A. ellip-
ticus.

Cores 19 to 21 are assigned to the Denticulopsis nico-
barica Zone based on the presence of D. nicobarica and
D. punctata var. hustedtii without R. barboi. Additional
species include Asterolampra marylandica, R. mioceni-
ca, Craspedodiscus coscinodiscus, and A. ingens.

Rare specimens of Coscinodiscus lewisianus are found
in Samples 555-21,CC and 22-1, and therefore are
placed within the Coscinodiscus lewisianus Zone. The
remaining portion of Core 22 is poorly preserved, and
only specimens of A. ingens are observed.

All other samples below Core 22 with the following
exceptions are barren of diatoms. Core 27 contains frag-
ments of the Eocene diatom Stephanopyxis. Samples
555-32,CC; 41,CC; 48,CC; 58,CC; 59,CC; 61,CC; and
67,CC contain undiagnostic pyritized diatom frustules.

Radiolarians

Radiolarians were recovered from late Pliocene through
middle Miocene sediments of Samples 555-4,CC through
23,CC. None of the samples examined from Pleistocene
Cores 555-1 through 3 contained siliceous fossils, and
the only radiolarians in the core catcher of Core 555-4
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are large, robust, indeterminate actinommids, litheliids,
and spongodiscids. In Core 555-5, there is a moderately
well-preserved assemblage from the Stichocorys peregri-
na Zone.

The dominance of S. delmontensis over S. peregrina
in Sample 555-6-4, 30-32 cm indicates an age below the
lower boundary of the S. peregrina Zone, but the spe-
cies necessary to distinguish between Didymocyrtis pe-
nultima Zone and D. antepenultima Zone are not present.

Core catchers from Cores 555-9 and 10 contain very
few robust radiolarians and large sponge spicules; most
diagnostic species have probably dissolved, but several
specimens of D. laticonus indicate middle to late Mio-
cene age. There is more variety, better preservation, and
greater abundance of radiolarians in samples below Sam-
ple 555-10,CC. Although most of the artiscins are not
sufficiently well preserved for species distinction, more
D. laticonus are preserved than D. antepenultima, sug-
gesting that Cores 555-11 through 19 belong to the Diar-
tus petterssoni Zone. D. petterssoni is also present in
this interval along with Lithopera neotera and other spe-
cies which range through this zone. The same assem-
blage persists down through Sample 555-16,CC, but that
in 17,CC is noticeably different. There are abundant
large sponge spicules, forms that are common in the
cores above are very rare or absent, and other forms,
some previously undescribed, are common. L. neotera
is found in small numbers down to Core 555-21, where
its ancestor L. renzae is more abundant. This evolution-
ary transition is placed in the top of the Dorcadospyris
alata Zone by Riedel and Sanfilippo (1978). All of the
above zonal assignments correlate well with nannofossil
data.

Recovery in Cores 555-22 and 23 was very poor, and
most of the siliceous material is dissolved; only large ro-
bust actinommids and large sponge spicules remain in
Core 22. There is apparently a great deal of downhole
contamination in Core 555-23; in addition to the partly
dissolved radiolarians and sponge spicules like those in
Core 22, there are small forms with very well-preserved
delicate spines, and species characteristic of the Plio-
cene and Pleistocene. Below this, radiolarians are ab-
sent except for occasional occurrences of robust, nondi-
agnostic actinommids.

There is a striking difference between Site 555 and
the previous Leg 81 sites in both the thickness of late to
middle Miocene sediments and the preservation of sili-
ceous fossils in these sediments. Table 3 summarizes the
approximate thickness in meters of radiolarians zones
and the Pleistocene and Miocene siliceous barren inter-
vals, in order to compare and contrast the four sites
with respect to radiolarian recovery. The question marks
in the column for Site 553 note the spot coring in Plio-
cene and late Miocene sediments.

Site 555 was drilled in a depression between the Hat-
ton and Edoras banks which received current-borne sed-
iment as well as the products of the overlying waters
during Miocene time. The other sites also reflect the in-
fluence of bottom currents on rate of deposition. Mid-
dle Miocene unconformities found at each site are evi-
dence of erosion. Although the linear sedimentation rates
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Table 3. Approximate thickness (m) of radiolarian
zones, Site 555.

Site
552 553 554 555

Pleistocene 10 15 15 0
Barren 30 15 15 35
S. langii Zone 75 ? 35 10
S. peregrina Zone

D. penultima Zone 5 2 15 40
D. antepenultima Zone

Barren 25 20 5 0
D. alata Zone 0 10 10 140

D. petterssoni Zone
early Miocene/Oligocene  5(7) 10 5 0
Eocene 10 20 0 0

at the deeper sites in the late Miocene suggest that there
was no erosion taking place, the fluctuation in relative
amounts of nannofossils and foraminifers indicates that
the availability of sediments deposited may have been
controlled by the changing strength and position of cur-
rents in relation to the sites.

Differences in productivity caused by local upwelling
at topographical highs cannot be discounted, but it is
difficult to distinguish here between the effects of pro-
ductivity and transport. Silica preservation is undoubt-
edly affected by both these factors. Where more silica is
deposited per unit time, whatever the cause, more will
be available to buffer interstitial waters and burial will
take place faster, preserving more siliceous skeletons. This
may be why Site 555 has radiolarians preserved below
the D. antepenultima Zone while the other sites are bar-
ren at that interval.

Dinoflagellates

Dinoflagellates from the Paleocene and Eocene sedi-
ments of Hole 555 have been examined by Brown and
Downie (this volume), and their results are summarized
here. The zonal scheme is that devised by Costa and
Downie (1979).

Cores 85 to 94 contain Apectodinium hypercanthum,
A. quinquelatum, A. homomorphum, A. divissum, A.
parvum, and A. augustrum, indicating a Zone Ia as-
signment.

Between Cores 67 and 85 lies a sequence of basalts
and volcanic breccias barren of palynomorphs.

The interval between Cores 45 to 67 is characterized
by wide variations in the ratio of dinoflagellate cysts to
pollen and spores, indicating that the environment fluc-
tuated between estuarine and shallow shelf conditions.
The sporadic occurrence of Wetzeliella astra throughout
this interval is an indication of Zone Ial. The interval is
also characterized by many reworked dinoflagellate cysts
of Jurassic, Cretaceous, and Danian age.

Cores 33 to 44 contain no diagnostic species, proba-
bly because of ecological factors. Over most of the in-
terval there are very few cysts and abundant pollen and
spores, and the fresh water alga Pediastrum sp. is pres-
ent in one sample. In Cores 33 and 34 the ratio of dino-
flagellate cysts to pollen and spores rises dramatically,



indicating a change to more normal shallow marine
conditions.

Core 32 contains Wetzeliella meckelfeldensis, indica-
tive of a Zone Ib age. The base of this zone presumably
lies in the underlying interval of low species diversity.

Cores 27 to 31 are barren of palynomorphs.

PHYSICAL PROPERTIES

Physical properties measured on the sediments and
basalts, agglomerates, and terrigenous intercalated sedi-
ments penetrated in Hole 555 included compressional-
wave velocity, 2-minute GRAPE wet-bulk density, con-
tinuous GRAPE wet-bulk density and water content,
porosity, and wet-bulk density measured by gravimetric
techniques.

The gravimetric measurements were carried out in the
shipboard chemistry laboratory. Shear strength measure-
ments were not carried out because the soft sediments
recovered by rotary drilling were severely disturbed
throughout.

All the measurements and calculations were done as
described in the Introduction and Explanatory Notes.
All the data measured and calculated are given in Table
4 and plotted in Figure 15 which appears in the back
pocket of this volume.

Main Results

According to the physical properties, seven different
units can be distinguished. The last unit can be subdi-
vided into two major subunits.

In most cases the boundaries correlate well with the
boundaries of the lithologic units or subunits of this
site, and they are also established by a preliminary inter-
pretation of the gamma ray log in scale 1:1000.

Unit A: Pleistocene-middle Miocene

Unit A (0-252.5 m) comprises lithologic Units I and
Ila and is characterized by sonic velocities averaging about
1.5 km/s and porosity values between 50 and 60%. These
data are very typical for nannofossil- and foraminifer—
nannofossil ooze, and they are comparable to those
found at the other sites of this leg.

Unit B: middle Miocene-early Miocene

This unit which has its lower boundary at about 281 m
sub-bottom shows a steady increase of the sonic velocity
from 1.5 to 1.6 km/s, coinciding with a decrease in po-
rosity from 62-55%. The glauconitic foram chalks and
oozes are rather homogeneous, which is the reason for
the good core recovery within this interval (Unit IIb of
the lithologic subdivision).

Unit C: early Eocene

Unit C goes down to about 352 m sub-bottom depth.
Because of the poor recovery in the upper part of this
unit, there are few physical properties data for this inter-
val. However, the limited core recovered shows a hetero-
geneous sequence of sediments.

The sonic velocity is higher than 3.0 km/s for some
horizons in the upper part and shows a steady increase
in the lower part from 1.75-2.0 km/s. All the other data
do not show reliable trends.

Unit C includes Units IIIa and IIIb of the lithologic
subdivision.

SITE 555

Unit D: early Eocene

The sediments of the interval down to 519 m seem to
have the same overall mineralogical composition but have
undergone differential cementation as indicated by the
sonic velocity variations. For some layers high sonic ve-
locities of about 5 km/s are caused by calcite cementa-
tion, with a corresponding decrease in porosity down to
10% and acoustic impedance values higher than 11. These
phenomena are restricted to distinct layers as shown by
the sonic log. Heterogeneity is the reason for the poor
recovery in some intervals of this unit, which covers lith-
ologic Unit IIIc and the upper part of lithologic Unit
I1Id.

Unit E: early Eocene

The base of Unit E lies at a depth of about 618 m
sub-bottom. This unit has fairly uniform physical prop-
erties. The porosities vary little, as do the sonic veloci-
ties (between 1.7 and 1.8 km/s). The homogeneity of
this interval resulted in fairly good recovery of the mi-
caceous carbonaceous mudstones and feldspathic sand-
stones.

Unit F: early Eocene

Unit F, which overlies the basalt sequence with a very
sharp contact at 672 m, again shows great differences in
the sonic velocity, which range between 1.8 and 3.6 km/s
according to differences in the porosity. The heteroge-
neity in physical properties of the sediments caused the
poor core recovery in this interval. The lower boundary
of this interval coincides with the boundary between
lithologic Units IIle and IVa.

Unit G: late Paleocene

The interval from the top of the first basalt penetrat-
ed to total depth (964 m) is characterized as Unit G,
which is subdivided primarily into Subunits G1 and G2.

Subunit G1 consists of several individual lava flows
with intercalated agglomerates and volcaniclastic sedi-
ments. The different lava flows are characterized by son-
ic velocities which range up to 5.0 km/s according to
their vesicularity, internal texture, and overall mineral-
ogical composition. The variations in grain densities of
the basalts between 2.97 and 3.03 g/cm? and in the po-
rosities (between 6 and 10%) are also caused by the above
features.

The agglomerates interbedded between the basalt flows
in the upper part of Subunit G1 show very homogene-
ous physical properties and are characterized by sonic
velocities of 2.7 to 3.5 km/s, grain densities of 2.75 g/
cm?, and porosities of 30 to 40%.

The sedimentary sequence which occurs in the lower
part of the subunit has physical properties which allow a
subdivision into a more coarse-grained upper part (Cores
84 and 85) and a predominantly argillaceous lower part
(Cores 86 to 89; see Fig. 15). Another more argillaceous
sedimentary intercalation can be seen at a depth be-
tween 890 and 910 m sub-bottom.

Subunit G2: late Paleocene

This subunit comprises the massive basalt which was
drilled from 927 to 964 m total depth. Sonic velocities
are very high (higher than 5 km/s throughout the inter-
val), grain densities are exclusively higher than 3.02 g/
c¢m?, and the porosities are lower than 5% in all cases.
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Table 4. Physical property data, Hole 555.

GRAPE
“special” Gravimetric
" Wet-water .
Sound ‘Wet-bulk density Wel- content Acoustic
Depth in velocity? 2-min. cqunt bulk silt imp.efggzce

Core-Section hole Il Beds | Beds (&/em’) demitg’ cort. Porosity (210
(interval in cm) (m) (km/s) (km/s) | Beds _ Beds (g/cm?) (%) (To) cm?-s
2-4, 62-64 10.64 1.515 1.669 1.61 38.717 62.40 2.529
3-1, 83-86 15.86 1.592 1.795 1.76 30.84 54,23 2.858
3-5, 83-86 21.86 1.583 1.811 1.75 30.25 53.04 2.867
4-7, 10-12 33.62 1.567 1.843 1.76 28.68 50.60 2.888
5-6, 81-83 42.33 1.475 1.853 1.70 32.15 54.78 27133
6-4, 93-96 48.96 1.558 1.796 1.75 29.87 52.34 2.798
6-6, 92-95 51.95 1.503 1.794 1.70 31.72 53.92 2.696
7-7, 22-25 62.25 1.539 1.749 1.73 30.86 53.45 2.692
8-2, 82-85 64.85 1.530 1.786 1.74 31.45 54.67 2,733
B-5, 78-81 69.31 1.489 1.777 1.70 3373 57.24 2.646
9-1, 97-100 92.00 1.551 1.846 1.78 30.63 54.49 2.863
10-3, 77-80 104.30 1.554 1.819 1.80 29.92 53.87 2.827
10-7, 35-38 109.88 1.579 1.747 1.77 31.42 55.15 2.759
11-3, 80-83 132.83 1.554 1.710 1.71 34,44 58.97 2.657
12,CC (10-13) 141.28 1.561 1.808 1.74 32.85 57.19 2.822
15-1, 51-54 167.54 1.484 1.739 1.68 35.75 59.97 2.581
16-5, 83-86 183.36 1.504 1.783 1.76 32.03 56.32 2.682
16-7, 31-34 185.84 1.537 1.838 1.79 29.42 52.59 2.825
17-3, 27-30 189.30 1.564 1.786 1.75 31.74 55.60 2,793
18-2, 27-30 197.30 1.521 1.837 1.75 30.45 53.16 2.794
19-2, 35-38 206.38 1.516 1.853 1.79 31.33 53.20 2.809
20-2, 17-20 216.20 1.305 1.775 1.72 32.85 56.60 2.316
21-2, 115-118 226.68 1.528 1.760 1.73 32.75 56.66 2.689
22-2, 10-13 235.13 1.061 1.778 1.65 35.51 58.60 2.847
24-2, 111-114 255.14 1.527 1.663 1.58 38.83 61.39 2.539
24-4, 105-108 258.08 1.530 1.739 1.59 38.16 60.58 2.661
25-3, 114-117 266.17 1.522 1.661 1.62 38.39 62.29 2.528
25-5, 106-109 269.09 1.535 1.669 1.61 37.64 60.79 2.562
26-3, 123-126 275.76 1.554 1.788 1.74 32,75 57.01 27719
26-6, 121-124 280.24 1.553 1.803 1.71 32.96 56.29 2.800
27-1, 17-20 281.20 1.876 1.550 1.54 427 65.76 2.908
27,CC (14-17) 284.00 3332 2.336 247 9.57 20.74 7.784
28-1, 15-18 290.68 1.653 1.851 1.81 29.11 52,70 3.060
30,CC (12-14) 311.40 2.510 1.824 1.86 28.60 53.05 4.578
31,CC (12-15) 321.15 1.769 1.55 44.47 68.71 2,742
32-1, 94-96 329.46 1.806 1.588 1.59 41.98 66.95 2.868
324, 111-113 334.13 1.918 1.621 1.69 37.17 62,74 3.109
33-1, 142-144 339.44 1.1 1.568 1.59 421 68.09 2377
33-3, 63-65 341.65 1.871 1.682 1.71 36.26 62.16 3.147
34-1, 108-110 348.60 2.095 1.677 1.83 30.77 56.21 3.513
34-4, 30-32 352.32 4,988 2.308 2.41 9.17 22.12 11.512
36-1, 17-19 366.69 4.346 2.556 2.58 4.04 10.41 11.108
37-1, 92-94 376.94 4.301 2.569 2.61 3.75 9.76 11.049
38-2, 33-35 387.35 3.336 2.340 2.35 9.83 23.05 7.806
38-3, 146-148 390.00 1.738 175 1.84 29.02 53.50 3.042
39-1, 87-89 395.89 3.419 2.214 2.31 11.99 27.68 7.570
39.7, 37-40 404.40 2.232 1.913 2.08 20.57 42.78 4.270
40-4, 109-111 410.11 1.670 1.694 1.73 35.14 60.68 2.829
41-1, 146-149 415.50 1.689 1.707 1.78 33.37 59.25 2.883
41-4, 69-71 419.21 1.664 1.682 1.73 35.17 60.80 2.799
42-1, 44-47 424.00 3.580 2.146 2.26 14.08 31.82 7.683
42-2, 118-119 426.20 2.589 2.072 2.06 20.79 42.83 5.364
43-3, 107-109 437.10 1.703 1.744 1.74 33.05 57.51 2.970
44-1, 42-4 443.00 1.714 1.720 1.7 33.89 58.02 2.948
45-1, 4-6 452.06 [.717 1.785 1.78 30.86 54.98 3.065
46-2, 49-51 463.50 3.842 2.412 2.35 10.65 25.03 9.267
46-6, 17-19 469.20 1.808 1.855 1.82 28.36 51.65 3.354
47-2, 113-115 473,65 1.802 1.809 1.79 30.78 55.18 3.260
48-3, 146-148 485.00 1.801 1.793 1.80 30.30 54.68 3.229
51-1, 34-36 509.36 3.992 2.506 2.47 5.58 13.79 10.004
52-2, 56-58 520.58 1.810 1.785 1.79 30.67 54,95 3.231
53-1, 123-126 529.26 1.780 1.87 1.84 28.14 51.88 3.329
53-6, 10-12 535.60 1.785 1.834 1.85 28,29 52.41 32714
54-3, 29-31 540.80 1.685 1.786 1.84 28.25 51.96 3.006
56-1, 147-149 558.00 1.760 1.832 1.84 28.69 52.91 3.224
56-5, 81-83 563.30 1.797 1.807 1.81 29.65 53.79 3.247
58-1, 111-114 576.60 1.785 1.806 1.80 28.83 51.93 3.224
58-3, 109-111 579.60 1.781 1.929 1.93 24.19 46,73 3.436
58-6, 25-28 583.30 1.889 1.906 1.92 25.39 48.63 3.600
59-1, 119-123 586.20 1.841 1.889 1.86 26.16 48,72 3.478
59-5, 133-135 592.35 1.82%9 1.944 1.90 24,53 46.61 3.556
60-3, 140-142 598.90 1.737 1.876 1.82 28.99 52.84 3.259
60-6, 145-147 603.50 1.742 1.855 1.87 26.95 50.35 3.231
61-2, 39-41 605.90 1.839 1.910 1.92 25,05 48.14 3.512
61-6, 58-60 612.10 1.802 1.794 1.85 29.03 53.64 3.233
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Table 4. (Continued).

GRAPE
“special” Gravimetric
" Wet-water v
Sound Wet-bulk density Wet- Aentent Acoustic
Depth in velocity® 2-min. cunt bulk sali imp.ed;?ce

Core-Section hole | Beds _| Beds (g/em) densi(; corr. Porosity (2107

(interval in cm) (m) (km/s) (km/s) | Beds _L Beds (g/cm?) (o) (o) em?-s
62-2, 133-135 616.35 1.793 1.841 1.87 27.86 52.20 3.301
62-5, 71-74 620.24 2.116 1.894 1.88 26.17 49.31 4,008
63-1, 141-143 624.40 3.553 2413 2.44 7.52 18.32 8.573
64-1, 119-121 633.70 1.842 1.882 1.88 26.69 50.20 3.467
64-4, 138-141 638.40 3.037 2.094 2.11 17.35 36.58 6.359
65-2, 7T8-81 644.30 2.864 2.01 2.01 19.93 40.12 5.7157
66-1, 78-81 652.30 2.986 2,155 2.08 17.41 36.14 6.435
67-2, 141-143 663.90 1.992 2.042 2.04 21.18 43.27 4.068
67,CC (5-7) 666.70 2.992 2216 2.13 15.08 32.18 6.630
68-2, 128-130 673.30 5.462 2.564 2.82 312 8.77 14.005
68-3, 49-51 674.00 5.712 2.597 2.83 2.85 8.06 14,834
69-2, 108-110 682.60 5.743 2,605 2.87 2.14 6.14 14.961
69-3, 44-46 683.50 5.280 2.577 2.85 2.49 1.09 13.607
69-5, 37-40 686.40 2.567 2.185 2.19 14.09 30.82 5.609
69-6, 49-52 688.00 2.275 2.156 2.11 15.43 32.59 4.905
70-1, 76-80 690.30 4.226 2.367 2.58 6.97 18.02 10.003
71-1, 69-71 699.70 3.065 2.054 2.01 18.64 37.50 6.296
72-2, 129-131 T11.30 3.165 2.041 2.20 14.15 38.18 6.460
73-1, 117-119 719.20 2.879 2.026 2.03 19.48 39.56 5.833
73-3, 49-51 721.50 2.873 2.022 2.02 19.47 39.40 5.809
73-5, 21-23 724.20 2.743 2.105 2,08 17.47 36.41 5.774
74-1, 109-111 728.60 2.917 2.120 2.11 17.16 36.27 6.184
T74-3, 19-21 730.70 3.030 2.096 2.12 16.89 35.78 6.351
75-1, 57-59 737.60 2.712 1.986 1.99 21.38 42.65 5.386
76-1, 119-121 747.70 5.347 2.522 2.83 3.48 9.84 13.485
76-3, 127-129 750.80 5.525 2.480 2.80 3.99 11.19 13.702
764, 110-112 752.10 5.179 2.641 2.55 5.12 13.06 13.678
76-5, 41-43 753.00 5.068 2.519 2,74 4.69 12.86 12.766
77-1, 104-106 757.05 3.133 2.079 2.11 17.57 37.17 6.514
77-3, 27-29 759.30 3324 2.11 2.13 16.39 34.92 7.014
77-5, 94-97 763.00 3.335 2.070 2.18 15.19 33.06 6.903
78-1, 56-59 767.00 3.157 2.263 2.19 14.77 32,33 7.144

78-3, 103-106 769.60 3.249 2.18 2.18 15.05 32.85 7.083
79-1, 41-43 775.40 3.350 2.12 2.20 14.25 31.42 7.105
79-3, 17-19 T778.70 3.494 2,75 237 9.34 22.09 9.609
79-4, 124-126 780.80 4.287 2.85 2.31 12.46 28.83 12.218
B0-1, 44-46 785.00 3.401 2.80 217 16.35 35.40 9.523

B0-3, 102-104 788.50 5.842 1.658 2,59 3.21 8.32 15.541

81-1, 69-71 794.70 5.358 2.198 251 1.27 18.28 11.777

81-2, 104-107 796.60 4.316 2.555 2,51 6.06 15.20 11.027

81-3, 70-72 797.70 5.206 2.542 2.67 4.09 10.92 13.234

82-1, 47-49 804.00 4.672 2.470 2.63 6.15 16.19 11,540

82-3, 15-17 806.70 4.061 2.319 2.55 8.39 21.35 9.417

83-1, 57-59 814.00 4.767 2.480 2,78 4.45 12.37 11.822

84-1, 5-7 822.60 2.667 2.034 1.99 21.94 43.68 5.425
85-1, 21-23 832.20 2.652 2.257 2.19 13.09 28.66 5.986

85-2, 3-5 B33.55 3.169 2.158 2.22 14.30 31.79 6.839

86-1, 79-81 842.30 2.249 2.076 2.07 19.05 39.38 4.669

86-3, 132-134 845.80 2.263 2.105 2.07 17.84 36.92 4.764

B87-1, B2-85 B51.85 2.166 2.059 2,05 18.88 38.75 4.460

87-4, 38-40 856.00 2222 2.029 2.05 19.41 39.81 4.508
‘87-6, 31-33 §58.80 2377 2.113 2.13 16.89 36.06 5.023
88-1, 78-80 861.30 1.996 1.892 1.96 24,87 48.71 3.776

88-4, 28-40 865.40 2.14 2.055 2.06 18.51 38.13 4.398

89-1, 119-121 871.20 2.424 2.138 2.16 14.91 32.20 5.183

90-1, 8-10 879.60 2.235 2.040 2.09 18.67 38.99 4.559

90-3, 95-97 883.50 5.394 2.568 2.84 3.42 9.72 13.852
91-1, 120-122 890.20 4,344 2.502 2.67 5.95 15.87 10.869
91-2, 3-5 890.55 2.633 2.191 2.13 15.79 33.67 5.769
92-1, 34-36 898.90 2.426 213 212 16.57 35.11 5.203
92-2, 140-142 901.40 2.258 2.141 2.08 17.90 22 4.834
93-1, 7-9 908.10 2.224 2.215 2.09 15.03 31.46 4,926

93-2, 137-139 910.90 4.325 2.451 2.55 5.83 14.87 10.601
94-1, 93-95 918.50 2.483 2.241 2,18 14,11 30.76 5.564
95-1, 128-130 928.30 5.962 2.671 2.98 0.44 1.32 15.925
95-3, 3-5 929.85 6.474 2.78 1.0 0.26 0.80 17.998

96-1, 73-75 937.25 5.766 2,707 299 0.66 1.96 15.609

96-3, 104-106 940.55 5.237 2.694 2,95 1.42 4.20 14.108

96-5, 103-105 341,55 6.076 2.735 2.98 0.67 2.01 16.618
97-1, 3-5 946.05 6.018 2.699 2.98 0.60 1.79 16.243
97-3, 43-45 949.50 5.846 2.708 3.0 0.43 1.29 15.831

97-7, 41-43 954.00 6.638 2.749 2.97 0.88 2.61 18.248

98-1, 94-96 956.00 6.048 2.690 2,96 0.89 2.63 16.269

98-4, 97-98 960.50 5.915 2.733 3.00 0.53 1.58 16.166

98-7, 5-7 962.50 6.535 2721 3.00 0.55 1.65 17.782

2 Sound velocity at 18.5°C.
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The physical properties measured on samples from
Hole 555 allow a good subdivision of the penetrated
sediments and basalts which correlate well with the lith-
ological observations and thus can be used to support
the interpretation of the seismic profiles.

ORGANIC GEOCHEMISTRY

Gases

The results of gas analyses run at Site 555 are given in
Table 5. Pore-water gas extraction was done on Sections
2-3 through 31-1 (320 m). The occurrence of volcani-
clastic sediments at this depth coincided with a signifi-
cant decrease in the amount of interstitial water that
could be squeezed from the sediments. A thick sequence
of obviously organic sediments was recovered in Cores
40-60. Since very little pore water was being removed,
“vacutainer” samples were drawn from these cores for
analysis. Although the hydrocarbon gases occur at low
levels (C, 4-40 ppm), these are the highest levels encoun-
tered on Leg 81.

The results suggest low-temperature (21-32°C) ther-
mal-decomposition reactions as the source for the light
hydrocarbons present in these sediments.

Sediments

The thick sediment sequence at Site 555 contains high
levels of organic matter (0.02-4.1%) compared to the
other Rockall sites (552-554). Results are shown in
Tables 6 and 7 and Figures 16 and 17,

Present-Early Miocene

The Recent-early Miocene section at Site 555 con-
tained organic matter similar to the previous sites, with
an average C/N ratio of 10.

Early Eocene

The early Eocene sediments at Site 555 contained
0.1-4.1% organic carbon with an average C/N ratio of

Table 5. Gas analyses, Site 555.

about 40. Figure 17 shows that these organic-rich sedi-
ments are Type III terrestrial and were probably depos-
ited in a very shallow marsh environment. The very ma-
ture nature reflects the major contribution of the re-
worked or volcanically altered component of organic
matter discussed at earlier sites.

The occurrence of two S, peaks of different maturity
in the sediments indicates that the mature component
was not heated in situ, but is reworked.

Paleocene

The Paleocene sediments still contain immature kero-
gen as the major component. This is consistent with the
present thermal gradient, and suggests that the interlay-
ered lavas did not significantly heat the sediments or
were cool at the time of sedimentation. Finally, the very
mature component (550°C T,,,,) was only a minor part
of the Paleocene sediments relative to the Eocene, indi-
cating a different source of organic matter during this
time. This may have been the result of a different depo-
sitional environment, or a lack of this material available
for deposition. A fuller discussion is given elsewhere in
this volume by Kaltenback et al.

CORRELATION OF SEISMIC REFLECTORS
WITH DRILLING RESULTS

Seismic reflection data in the vicinity of Site 555 con-
sisted principally of several multichannel seismic pro-
files made by the I0S (Figs. 3, 6, 18). The control seis-
mic line, IPOD 76-9B, was acquired using a 2160 in.3
air-gun array and a 48-channel hydrophone with 50 m
between traces. The digitized data were resampled at 4 ms
and subjected to true amplitude recovery prior to 24-
fold processing using deconvolution before and after
stack, and time-varied filtering. An additional line, IOS-7
shot using Maxipulse and a 60-channel streamer, also
crosses the site. A few NAVOCEANO and LDGO sin-
gle-channel seismic lines were available in the area in

Wetness
(o)
Sample Air €Oy ol Ca Cy iCq nCy S_ C3-Cy

(interval in cm) (%) (%) (ppm} C5+ Ca C-Cy4 Remarks

2-3, 144-150 212 0.08 039 nd - — Pore water 1:2 extraction W He

5-5, 144-150 235 010 0.25 nd ] =— Pore water 1:2 extraction w He

8-5, 144-150 21,7 0.10 0.88 nd —_ - Pore water 1:2 extraction w He

9-2, 144-150 228 010 nd — — Pore water 1:2 extraction w He

11-2, 144-150 213 0.12 1.07 007 002 002 — — 15.3 9.3 Pore water 1:2 extraction w He

15-1, 144-150 225 0.12 243 0.07 0.05 — 002 - 4.7 5.5 Pore water 1:2 extraction w He

19-2, 144-150 20.0 0.16 1.35 Sample lost —_ - Pore water 1:2 extraction w He

22-1, 144-150 335 0.14 .10 007 0.6 002 — — 15.7 18.5 Pore water 1:2 extraction w He

25-5, 144-149 244 0.16 2,39 035 016 0.07 0.03 tr. 6.8 20.3 Pore water 1:2 extraction w He

31-1, 144-150 432 0.06 nd — - Pore water limited 1:1 extraction

344, 144-150 239 0.05 009 — 0.01 — — - — - Pore water 1:2 extraction E He

37-2, 144-150 274 008 042 — o001 — — — — — Pore water 1:2 extraction W He

434, 123 956 0.11 437 o011 010 0.09 0.10 - 9.7 8.3 No pore water: Core vacutainer samples
46-5, 140-150 617 0.10 0.89 nd - - Pore water 1:1 extraction

48-3, 57 936 0.08 435 — 02 013 033 - - 13.2 Core “vacutainer™ sample

49-1, 39 916 0.8 590 086 048 005 002 — 6.9 22.0 Core "vacu’-sample, no core, just cuttings
534, 24 93.8 0.09 358 0.66 0.6] \g“s;/ — 54.2 4.8 Core “vacu”-sample, no core, just cuttings
58-4, 101 93.1 0.07 46 029 0.5 0.04 0.03 - 15.9 10.0 Core “vacu”-sample, no core, just cuttings
60-3, 74 90.6 0.08 379 1.66 0.51 029 0.79 i 22.8 8.1 Core “vacu™-sample, no core, just cuttings
62-3, 76 936 006 81 035 022 0.04 — —_ 23.1 7.0 Core “vacu"-sample, no core, just cuttings
64-4, 28 929 0.06 3.14 0.05 \g‘ti;/ — 2.2 Core “vacu”-sample, no core, just cuttings
67-4, 47 94,7 0.07 465 0.4 0.07 \g"u:/ Cs-tr.  33.2 5.1 Core “vacu’-sample, no core, just cuttings
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Table 6. Pyrolysis data, Site 555.

SITE 555

S3 S; + Sy

Sample S S2

HI Ol

(interval in cm) grock g rock

Tmax"C (mg COZ) (mg HC ) S Sz (mg HC) (ms COz)
S2A/S2B g rock g rock S1+8 S g OC g OC

Remarks

2-3, 140 0.05 0.09 —_ —_ 1.35 0.14
5-5, 140 0.03 0.02 - - 0.56 0.05
15-1, 140 0.04 0.02 — - 0.75 0.06
25-5, 130 0.04 0.01 — — 0.81 0.05
31-1, 138 0.12 0.14 411 550 0.75 0.26
34-4, 137 0.22 1.02 412 525 1.25 1.24
36-1, 11 0.09 0.28 427 510 1.48 0.37
36,CC 0.03 0.05 - - 0.37 0.08
37-2, 21-25 0.23 1.34 396 550 2.49 1.57
383,13 0.25 235 428 532 1.45 2.60
40-5, 138 0.20 279 434 550 1.15 2.99
42-4, 70 0.29 0.48 418 550 1.28 0.77
43-4, 148 0.38 1.04 418 550 1.18 1.42
45-1, 145 0.27 0.65 423 550 1.45 0.92
48-4, 90-92 0.22 0.29 400 550 1.11 0.51
52-2, 78 0.10 1.09 410 550 1.46 1.19
56-5, 116 0.28 0.98 409 550 1.99 1.26
58-3, 136 0.32 0.52 423 520 1.15 0.84
60-5, 118 0.18 0.39 412 550 1.23 0.57
64-1, 102 0.14 1.54 427 550 0.73 1.68
64-3, 117 0.06 0.18 447 550 1.12 0.24
67-3, 138 0.16 0.81 415 550 1.55 0.97
85-1, 40-43 0.06 0.40 437 — 0.34 0.46
86,CC 0.08 0.40 420 (485) 0.69 0.48
87-5, 145 0.19 1.68 415 550 0.98 1.87
90-1, 33-36 0.02 0.27 440 523 0.35 0.29
92-2, 148-150 0.05 020 433 — 0.52 0.25

0.36 0.07 450 6750 ~ 10 m, mudline, 30% CaCOj3, 1W,
tan, Pleistocene

0.60 0.04 14 400 l. Miocene, 41 m, top ooze, white,
1W, 96% CaCO3

0.67 0.03 29 1071 m. Miocene, 168 m, middle ooze,
white, 1W, 94% CaCO3

0.80 0.01 13 1013 e. Miocene, 270 m, bottom ooze
top glauc., SS, 1W, 92% CaCO3

0.46 0.19 56 300 e. Eocene, glau. volc. SS, grn., 1W,
(top) 320 m, 3% CaCO3

0.18 0.82 52 64 e. Eocene, glau. SS, 1W, 346 m,
1% CaCO3

0.24 0.19 39 209 e. Eocene, SS w calcite cement, org.
layer, 45% CaCO3

0.38 0.14 50 370 e. Eocene, SS calcite cement, near
org. layer, 78% CaCOj

0.15 0.54 33 61 e. Eocene, mudstone w sand, 379
m, 1W, 2% CaCO3

0.10 1.62 101 62 e. Eocene, mudstone w org. layer,
1% CaCO3

0.07 2.43 297 122 e. Eocene, mudstone, 412 m, 1W,
0% CaCO3

0.38 0.38 45 120 e. Eocene, mudstone, salt marsh,
17% CaCOj

0.27 0.88 81 92 e. Eocene, mudstone, marsh, 437
m, IW, 2% CaCOj3

0.29 0.45 63 141 e. Eocene, mudstone, org.? marsh,
2% CaCOj

0.43 0.26 33 128 e. Eocene, mudstone, marsh, 486

m, 1W, 2% CaCO3
0.08 0.75 43 57 e. Eocene, ms, sandy, Cy-Cqg 520
m, 1W, 17% CaCO3

0.22 0.49 50 101 e. Eocene, ms, org., 2% CaCO3

0.38 0.45 55 121 e. Eocene, ms, sandy, 580 m, I1W,
4% CaCO3

0.32 0.32 53 169 e. Eocene, ms, light gy., org. 3%
CaCO3

0.08 2.11 69 80 e. Eocene, SS or ms, 638 m, 1W,
0% CaCOj

0.25 0.16 180 1120 e. Eocene, grn. sandy tuff? 2%
CaCO3

0.17 0.52 72 137 e. Eocene, ash sed. before vole./
sed. layer, ; L Paleocene, gy. ms,
665 m, IW? 1% CaCO3

0.13 1.18 56 48 1. Paleocene, 2% CaCO3

0.17 0.58 36 62 |. Paleocene, volc. SS, 866 m 2%
CaCOj

0.10 1.71 62 36 1. Paleocene, volc. sed. w org.? 2%
CaCO3

0.07 0.77 61 80 |. Paleocene, org. in sed.? 3%
CaCO4

0.20 0.39 30 78 |. Paleocene, org. in seds? 899 m,
2% CaCOj3

addition to the single-channel seismic profile obtained
during the site approach by Glomar Challenger.

Site 555 was located very close to SP 11782 on Line
IPOD 76-9B (Fig. 18).

Seismic Stratigraphy

The multichannel profile across the site shows several
reflectors of contrasting character discussed here in or-
der of increasing depth. These are shown in Table 8.

Seabed-Reflector 1

The interval between the seabed and underlying Re-
flector 1 is acoustically transparent in comparison to the
interval below Reflector 1. The seismic stratigraphy of
the seabed Reflector-1 interval can be best appreciated

by noting that the site is located in the channel between
two sediment drifts (Fig. 3). The crest of the adjacent
drift to the northeast is 0.23 s shallower than the chan-
nel. Within the drift, Reflector 1A divides the drift into
two seismic subunits and can be followed to a depth of
0.27 s beneath the channel. Both of these are character-
ized by laterally impersistent reflectors. The upper sub-
unit, Seabed-1A thins southwestward toward the axis of
the channel. Within the subunit, reflectors downlap on-
to Reflector 1A. The interval thus marks a period of
strong differential deposition beginning at the level of
Reflector 1A. Erosion may be indicated by channels in
Reflector 1A. In the underlying Subunit 1A-1, reflectors
are truncated by Reflector 1A and also downlap onto
Reflector 1. Pinch-outs within the subunit also suggest
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Table 7. Organic C/N data summary, Site 555.

i CaCO3
Sample Core-Section N Cor, H % _9rg  (bomb)

no. (interval in cm) (%) ( %F () 12 Norg (%)

1 2-3, 140 0.02 0.02 1.2 30

2 5-5, 140 0.01 0.14 16.3 96

3 8-5, 137 0.01 0.08 9.3 94
4 9-2, 140-143 0.01 0.08 9.3 91

5 15-1, 140 0.01 0.07 B.2 94
6 19-2, 140 0.01 0.09 10.5 92

7 22-1, 142 0.01 0.11 12.8 920

8 25-5, 130 0.01 0.08 9.3 92
9 31-1, 138 0.01 0.25 29.2 3
10 34-4, 137 0.04 1.95 56.9 1
11 36-1, 11-12 0.01 0.71 82.8 45
12 36,CC 0.005 0.10 29.2 78
13 37-2, 21-25 0.08 4.10 59.8 2
14 38-3, 13 0.06 2.33 449 1
15 40-5, 138 0.03 0.94 36.6 0
16 42-4, 70 0.05 1.07 24,7 1
17 43-4, 148 0.05 1.28 29.9 2
18 45-1, 145 0.04 1.03 30.0 2
19 48-4, 90-92 0.04 0.87 25.4 2
20 52-2, 78 0.07 2.55 42.5 1
21 56-5, 116 0.08 1.98 28.9 2
22 58-3, 136 0.03 0.95 38.5 4
23 60-5, 118 0.03 0.73 28.4 3
24 64-1, 102 0.03 0.91 35.4 0
25 64-3, 117 0.01 0.10 11.7 2
26 67-3, 138 0.04 1.13 33.0 1
27 86,CC 0.04 1.12 32.7 2
28 87-5, 145 0.06 2.70 52.5 2
29 85-1, 40-43 0.02 0.71 41.4 2
30 90-1, 33-36 0.01 0.44 51.3 3
31 92-2, 148-150 0.02 0.67 39.1 2

the characteristics of a sediment drift. The strong un-
conformity marked by Reflector 1 at the base of the unit
clearly marks the onset of drift growth.

Interval 1 to 2A

Beneath the strong unconformity defined by Reflec-
tor 1, a thin 0.08-s-thick interval is present at the site.
Overlap of the basal Reflector 2A both to the northeast
and southwest again suggests erosion associated with
the Reflector 1 unconformity. At the site the basal re-
flector has a channel-like form that may be erosional in
origin.

Interval 2A to 2

This interval thins to the northeast and thickens to
the southwest. Truncation of the weak laterally imper-
sistent reflectors in the overlying Reflector 2A indicate
erosion at that level. The basal Reflector 2 is a particu-
larly strong reflector that is locally faulted (e.g., at SP
11620). To the southwest, Reflector 2 passes laterally in-
to a weaker reflector that rises westward.

Interval 2 to 3

The underlying 2-3 interval can only be confidently
identified beneath the site and to the northwest. In this
direction, Reflector 2 downlaps onto Reflector 3, and a
thickening in the interval is present.

Interval 3 to 4

Three strong reflectors (4A, 4B, and 4C) occur in this
interval at the suite. They form part of a suite of reflec-
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tors exhibiting strongly cross-cutting relationships that
may be sills or lavas. To the southwest, these reflectors
are not evident beneath Reflector 3 but may be masked
by the strong diffractions. These reflectors are underlain
at 3.08 s subsea by the strong Reflector 4 that was the
objective of Site 555. Beneath Reflector 4, a number of
strong but laterally impersistent events are present.

Relationship to Hatton Bank and Edoras Bank

Site 555 was located in the depressions between the
two structural culminations forming these banks. To the
southwest Reflector 3 rises to form the shallow (2.1 s)
basement. To the northwest, Reflector 3 rises to onlap
Reflector 4, which underlies the upper slope of Hatton
Bank at a depth of 2.0 s.

Correlation of Seismic Reflectors

Correlation of the seismic reflectors has been mainly
made using the interval transit time data provided by the
sonic log and the lithologic logs.

The interval transit time data requires a small correc-
tion since sonic logging did not begin until the tool left
the drill stem at 196 m subsea. This unusually great depth
was necessary because of poor hole conditions. Severe
cycle skipping is evident on the sonic log (Fig. 8), and
the interval transit times may be in error. Correlation of
the logs with lithology should thus be regarded as pre-
liminary. Further the tool did not reach the basalt cored
from 920 m to total depth at 964.5 m because of hole
infilling.

Table 9 and Figure 3 summarize the correlation of the
seismic reflectors:

The correlations given above should be regarded as
tentative; synthetic seismograms as well as more detailed
lithologic studies are required to establish them precisely.
Nonetheless some general remarks can be made.

Reflector 2 is almost certainly correlative with Reflec-
tor 1 of Sites 553, 403, and 404 and is seemingly caused
by a tuff close to the NP10/NP11 boundary. This reflec-
tor is thus an important time horizon that can be used
regionally as a marker horizon.

Reflector 4 at 3.90 s, corresponding to the base of the
basalts of Subunit Va, was identified as the basement on
the seismic profile. However, the massive flows were en-
countered some 80 m or so below the computed depth
of this reflector.

The discrepancy may have arisen for three reasons.
Firstly, persistent cycle skipping on the logs may have
resulted in a cumulative error (a decrease) in the interval
transit time with depth. Secondly, irregularities in the
basement topography and the position of the site slight-
ly off the control profile may account for the discrep-
ancy. Thirdly, the strong reflection from basalts of Unit
Va and the long seismic wavelength may have masked
the sandstone interval between Subunits Va and Vc.

SEDIMENT ACCUMULATION RATES

Ninety-eight cores were recovered from Site 555. The
following major lithologic and stratigraphic units are re-
corded.

Cores 1-26: Neogene sediments (Pleistocene-Miocene,
NN21-NN3)
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Figure 16. Sediment pyrolysis data, Site 555.

Cores 27-68: Paleogene sediments (early Eocene,
NP12/13-NP10)

Cores 68-83: Basalt

Cores 84-93: Paleogene sediments (Paleocene, NP9)

Cores 94-98: Basalt

The Pleistocene sedimentation rate is 1.3 cm/1000 yr.
The entire Pliocene appears to be missing (Fig. 19; Table
10). This hiatus probably begins close to the Miocene/
Pliocene boundary and ends in the lowermost part of
the Pleistocene. In view of the fact that sedimentation
rates increased at about the Miocene/Pliocene bound-
ary in Sites 552 and 553, it follows that the bottom cur-
rent influence at Site 555 was different from that at
the former sites. The reason for this difference probably
lies in differences in depth of the three sites: Site 552,
2301 m; Site 553, 2329 m; Site 555, 1659 m. The chang-
ing sedimentation patterns thus indicate a major reor-

ganization of flow regimes of intermediate and deep
waters in the western part of the Rockall area at approx-
imately the Miocene/Pliocene boundary, albeit differ-
ently expressed at different water depths.

Moreover, Site 555 differs from Sites 552 and 553 in
showing a comparatively thick middle Miocene sequence.
A short hiatus representing Zone NN4 and probably a
part of Zone NNS5 is present in Core 24. The 24-m-thick
lower Miocene sequence ends in 26,CC. The drilling
breccia in the uppermost 20 cm in Core 27 consists of a
mixture of early Miocene and early Eocene sediments.
Some sedimentary lumps in the breccia exclusively rep-
resent Zones NP12 and NP13 of the early Eocene.

Zone NP11 shows a sedimentation rate of 5.2 cm/
1000 yr., which must be considered as a minimum value
since the top of this zone is associated with a hiatus.
The earliest part of the Eocene, Zone NP10, shows a
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Table 8. Seabed reflectors,

Site 555.
Two-way time
(s)
Reflectors Total Subsea
Seabed 2.18
1A 2.29 0.08
1 2.45 0.27
2A 2.53 0.35
2 2.67 0.49
3 2.72 0.34
4A 2.81 0.63
4B 2.91 0.73
4C 3.00 0.82
4 3.10 0.92

Note: This numbering sys-
tem does not imply any
common seismic identity
with units identified at
Sites 552-554.

Table 9. Correlation of seismic reflectors.

Time (two-way) Depth
Reflector Total Subsea  Subsea
no. (s) (s) (m) Lithology/age
Seabed 2.18 0
1A2 2.29 0.11 82 Washed interval, poor recovery
12 245 027 202 Transition calcareous-biosili-
ceous ooze?
2A 2,53 0.35 216 Poor recovery
2 2.67 0.49 336 Tuffaceous glauconitic sandstone
below NP10/11 boundary?
3 2.72 0.54 391 Base of cemented sandstones in
Unit ITIC
4A 2.81 0.63 475 Transition tuffs to interbedded
mudstones and sandstones
Unit Illc
4B 2.91 0.73

561-576 Change in cementation sand-
stones?
.00 0.82  671-681 Top basalt Unit IVa

4C 3
4 3.10 092 791-831 Base basalt Unit IVa

2 Computed from physical properties data.

sedimentation rate of 26.5 cm/1000 yr. However, Cores
46 through 56 are barren of nannofossils and Cores 57
through 67 lack age-indicative fossils. Therefore, one
cannot exclude the possibility that the lower part of the
interval, which is interpreted to represent Zone NP10
(Cores 32 through 67), may actually belong to NP9. In
consequence, the suggested sedimentation rate of 26.5
cm/1000 yr. for this interval may be somewhat high.
The entire sedimentary sequence which is interlayered
between the basalts (Cores 83-93) is thought to repre-
sent NP9, which gives a sedimentation rate of 9.5 cm/
1000 yr. This is considered to represent a minimum val-
ue since both the upper and the lower boundary of Zone
NP9 are unknown at Site 555.

Accumulation Rates

The accumulation rates span the period early Mio-
cene to Pleistocene (Fig. 20; Table 11). The total accu-
mulation rate ranges from moderate values in the early



Miocene through high values in the middle and late Mi-
ocene to moderate values in the Pleistocene. The total
CaCO; rates follow the same pattern. However, although
the nannofossils show a similar pattern, in detail they
show fluctuations reciprocating those of the foramini-
fers. The middle late Miocene section has the appear-
ance of a contourite, and this shows clearly on the seis-
mic profile (Fig. 3).

SUMMARY AND CONCLUSIONS

The structure and topography of the west margin of
Rockall Plateau has already been discussed in terms of
three distinct units (see Site 553).

The most landward (Fig. 2) of these units comprises
the Hatton and Edoras banks which form the western
culmination of the Rockall Plateau and are separated
from the shallower Rockall Bank by the intervening Hat-
ton-Rockall Basin (Figs. 2, 4).

In detail, the Hatton and Edoras banks are flat-topped
and are the highest parts of the culmination defining
this third unit.

Drilling on the Hatton-Edoras Bank offered the op-
portunity to compare its subsidence history with that
obtained on the thin crust of structural Unit 2 to the
west for the period both during and after rifting. This
would aid assessment of the relative roles of rifting and
postrift differential subsidence in fashioning the observed
structural relief.

Site 555 was located midway between the Hatton and
Edoras banks near SP 11780 on line [POD 76-9B.

Late Paleocene

Basaltic lava flows (lithologic Unit IV) interbedded
with sediment were drilled from 672 m sub-bottom to
total depth at 964.0 m.

The basalts drilled from 927.0 m to total depth at
964.0 m compose a single massive flow unit with a fine-
grained chilled top that contrasts with the coarser-grained
doleritic interior. No pillowed upper surface was evi-
dent. The flow exhibits reverse polarity.

In the overlying basalts, 11 flow units were identified
in the recovered core. These consist of single, relatively
thick flows or single and composite pillow lava units.
The more massive flow units are extensively cross cut by
high angle and near horizontal fractures. In thin sec-
tion, these thick dolerites are mainly phyric, consisting
of bytownite (Ans,) and augite with minor olivine; sub-
ophitic textures are common. In the upper part of these
units, plagioclase phenocrysts are altered to clays.

The pillow basalts are comparable in composition to
the more massive flows except that olivine is absent. In-
dividual flow units rarely exceed 1 m thickness. Textures
within individual pillows reflect chilling and cooling be-
havior. Within the chilled glassy rind, radially disposed
elongate vesicles pass into the coarse-grained and less-
vesicular core of the pillow. Incipient brecciation occurs
at the pillow margins. Interbedded with basalts are 47 m
of autoclastic(?) breccias with thin intercalations of sed-
iment. The breccias consist mainly of angular clasts of
basalt and basaltic glass (hyaloclastites) set in a cement
of analcite and saponite. Minor amounts of terrigenous
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sand are also present. Toward the top of the breccias,
there are indications of sedimentary reworking.

Shallow marine sediments are interbedded with the
basalts of Units IV. These sediments show reverse polar-
ity and are of late Paleocene (NP9) age. They consist of
tuffs and lapilli tuffs interbedded with poorly sorted
micaceous and feldspathic sandstones and silty mud-
stones. Plant debris and serpulids are present together
with scours and cross laminae and evidence of soft sedi-
ment deformation such as sand dykes. The contact be-
tween the basal lapilli tuffs and the underlying basalt is
sharp and marked by large basalt clasts with deeply al-
tered rims.

Resting with sharp contact on the underlying basalts
are sediments of NP10 age. These sediments make up
Subunit I1Ic and are of reverse polarity. The principal li-

Table 10. Biostratigraphic data used to derive sedimentation rates for
Site 555 (see Fig. 19).

Sub-bottom Sedimentation
depth rate
Paleontologic event (m) Ma (cm/ 1000 yr.)

Younger than NN19 5.5 <0.458 13
NN19 L.O. C. macintyrei 19.5 1.45 :
NNI2-NN15 22-245  3.53-6
Below top NN11 34 =6
F.O. T. convexa, F.O. T. miocenica  43.5-48 6.2
L.O. C. plicatus 92 8.3
NNIO/NN11 110-138.5 10.3
NN9? 148-167 10.9-11.6 27
L.O. D. punctata var. hustedtii 180-186 12 s
L.O. G. mayeri 186-195 12.2
NN7-NN8? 176.5-252.5 12.6-13.8
F.O. R. barboi 205-206 12.5
L.O. C. lewisignus 226.5-233.5 13.8
NN6 253.5-256 13.8-14.7
NNS 256.5-257.5 14.7-16.3 1.8
NN3 259-281 18.2-19.4 &
NP12/NP13 281 50.4
NP1l FO. T. orthostylus 281.5-328.5 51.4-52.2 7-11
NPI0 328.5-480.5 52.2-54.6
NP9 480.5-868 54.6-56.6

Table 11. Data for sediment accumulation rates, Site 555.

Sample A B [ D E F G H I J

2.0C 1.3 1.669 1.02 1.32 77 1.00 34.09 074 026 0.32
3,cC 1.3 1.BIl 126 1.64 94 1.22 2082 049 0.73 042
4,CC 27 1.843 131 354 95 256 B.B6 044 2.12 098
5,CC 2.7 1.853 1.26 340 96 2.59 4.79 024 235 0.81
6,CC 2.7 L794 1.22 330 93 251 383 0.19 232 0.79
7,CC 27 L.749 121 327 94 2.54 6.92 033 221 073
8,CC 2.7 L7777 L18 3.19 93 251 6.24 030 2.21 0.68
9,CC 27 1846 128 346 94 254 1795 089 1.65 0.92
10,CC 27 1747 120 324 91 246 8.35 039 2.07 0.78
11,CC 27 L7100 112 302 94 254 8.07 0.37 217 048
12,CC 27 1.808 1.21 327 93 251 13.00 0.63 1.88 0.76
13,CC 2.7 1.808 1,21 327 93 251 4.05 020 231 076
14,CC 2.7 1.808 1.21 327 92 248 219 011 237 0.79
15,CC 2.7 L1739 112 3.02 92 248 537 025 223 0.54
16,CC 2.7 1.838 130 3,51 89 240 3.87 0.19 221 L1l
17,CC 2.7 1786 1.22 329 93 251 17.54 085 1.66 0.78
18,CC 2.7 1.837 1.28 39 93 251 9.10 045 2.06 0095
19,CC 27 1.853 1.27 343 92 248 6.19 031 217 095
20,CC 27 L7175 119 321 92 248 9.92 047 2.01 073
21,CC 2.7 L760 1.18 3.19 93 251 1228 0.58 1.93 0.68
22,CC 27 L7778 115 310 93 2.51 6.94 033 2.18 0.59
23,CC 27 L7178 115 310 95 2.5 3621 1.73 0.83 0.54
247,55 1.8 1.739 1.07 193 95 171 3079 09 075 022
25,CC 1.8 1.669 1.04 1.87 92 166 2564 077 0.8 0.21
26,CC 1.8 1.803 1.21 218 81 146 20.72 0.67 0.59 0.72

Note: For key to letters, see Site 552 chapter.

307



SITE 555

308

siaw u) dag

EHE ] Sl S
£~ w537 6dN
g9d | OLdN 7]
-
= LLdN =
. oL
2 _J
6d | ELan | @
| CbLdN]
ota [t .
2 Lld | SLdN
_m s Zld
= -
E
clg | 94eN
vld | LLdN
— Qo -
g A ¥
2 0Z/61
- 9id | dN =1
L Mzan
R 8ld [
E L
6Ld
s L
m ozq | E24N
£ 8 -
e eizd
£ -
= vZdN
aiza| ¢
ZH
N .
LNN
z SN | 2nn
S &
9N | enN
LN .
NN
_| 8N
6N T
M - [OLN_| SNN
H e
E |&req e, NN
CoLN
[ [22d '] SLN | BNN [T .
e qd| gLN HHQHT e 4
2
2| g LINN L o
LN
130 =
s ZLNN
2 =
£ |3 | uyg|6iN [EINNL
£ s T
e | = LZN Fzzz=:
Buao ZZN | 6LNN
011D | pra]
s auoz auoz| auoz n - - . w - ™
‘pey wesoy (] (] (] - <
3 a100)|
I 1 1 1] T
o ]
(]




60€

a7

49

500

51

53

61

|

700

g
[ [=[ [=[ [=[ [e] [e] [#] [e] sl [o] [l 1< [e] I<] [s]

L

1

BRKE

Figure 19. Sedimentation rates, Site 555.
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thologies are vitric tuffs and lapilli tuffs with minor in-
terbeds of calcite-cemented sandstones and carbonaceous
mudstones. The volcanic glass is of basaltic type, but in
many cases is severely altered. Typical sedimentary struc-
tures include slumps, microfaults, and regular and con-
voluted laminae. Grading and, in one instance, reverse
grading is present in the lapilli tuff beds. The subunit is
barren of planktonic foraminifers, diatoms, and radio-
larians, but the benthic foraminifers are indicative of in-
ner-shelf depths.

These primarily volcanogenic sediments pass upward
into the sediments of Subunit IIId, of late Paleocene
(NP10) age (Cores 48 to 63). The predominant facies in
this subunit is a brownish black carbonaceous mudstone
with interbeds of highly feldspathic sandstones, many
of which are calcite cemented. Various types of shell
and shell debris occur throughout and include serpulids,
gastropods, thin-shelled bivalves, and ahermatypic soli-
tary corals; plant debris is present throughout in small
amounts. Benthic foraminifers show an upward de-
crease in depths of deposition, from inner shelf (Core
61) to brackish intertidal marsh by Core 52. Seismic Re-
flector 4B may be caused by lithological changes within
the subunit, but Reflector 4A, close to the boundary
with the overlying subunit, reflects the differences in tuff
content.

Subunit IIId is considered to be equivalent to litho-
logic Unit IVd at Site 553. Furthermore, the normal po-
larity interval found in Cores 58-62 correlates with that
in Cores 35-37 at Site 553, demonstrating the equiva-
lence of the section below at Site 555 to the basalts (and
dipping reflectors) of Site 553.

Subunit IIlc is represented by a series of volcanic tuffs
and lapilli tuffs interbedded with carbonaceous mud-
stones and highly feldspathic sandstones of early Eo-
cene (NP10) age. A significant proportion of the tuff
beds are intermediate to acidic in composition, indicat-
ing a correlation with Subunit IVc of Site 553, and are
interbedded with a coarse sand. During the intervening
periods, carbonaceous mudstones accumulated with some-
what slower sedimentation rates.

The appearance of abundant glauconite marks the
upward transition from Subunits IIlc to IIIb. Subunit
IIIb is of NP10 age in its lower part and NP11 age at the
top, and exhibits reverse polarity in its lower part and
normal polarity in the upper. Tuffaceous glauconitic sand-
stones, black to greenish black in color, characterize this
unit, and represent the same major transgressive event
as that at the base of Subunit IVb at Site 553. The base
of the unit is also marked by the upward disappearance
of the epidote-amphibole heavy mineral association in-
dicating the cessation of supply from south Greenland.
Heavy minerals indicate derivation from the metamor-
phic basement of the Rockall Plateau throughout.

The unit shows an upward-decreasing gamma response.
Principal sedimentary structures include laminae and
flaser bedding. Benthic foraminifers show an increase in
water depth of deposition from 25-100 to 100-200 m,
which accords with the interpretation of the unit as
marking a major transgression.

SITE 555

The overlying subunit, IIla, is marked by poor recov-
ery, and the low fragments were disturbed intensely. The
principal lithologies are vitric spiculite, glauconitic zeo-
litic chalk, vitric tuff, and a bioclastic limestone, of
NP11 age. Volcanic glass is of basaltic type and is rare-
ly altered. Although benthic foraminifers suggest water
depths of deposition of 150 to 200 m, thick-shelled oys-
ters also present suggest higher energy conditions and
proximity to shore. The lower boundary falls within NP11.
The uppermost part of the unit is of normal polarity.
The comparable lithologies, biostratigraphy, and mag-
netostratigraphy suggest that Unit III is the lateral equiv-
alent of the upper part of Unit IVb at Site 553.

Early Miocene

A hiatus of 30 m.y. is represented by the unconformi-
ty between the early Eocene volcanogenic beds and the
overlying chalks of early Miocene age. During this hia-
tus from 50 to 19.5 m.y., the site evidently subsided
close to its present depth, and the supply of terrigenous
and volcaniclastic material was completely cut off. Per-
haps surprisingly, no seismic reflection is associated with
the hiatus, but truncation of beds at the level of Reflec-
tor 2 just below the unconformity is convincing evi-
dence of erosion.

The early Miocene section consists of glauconite-rich
oozes and chalks deposited in water depths in excess of
1500 m. Decreasing content of glauconite upward is also
shown by a concomitant decrease in gamma response. A
small hiatus representing NN4 time is present between
the early Miocene and the succeeding middle Miocene.
The early Miocene accumulated at a rate of 1.8 cm/
1000 yr.

Middle Miocene-Early Pliocene

The middle Miocene section is characterized by the
absence of glauconite. The principal lithology consists
of bluish white foraminifer-nannofossil or biosiliceous
foraminifer-nannofossil ooze. Clay components com-
prise about 10% of the sediment, and the biosiliceous
components are diatoms, radiolarians and sponge spic-
ules. A single pyritized ash bed (2 cm in thickness) is
present in Core 15 but is clearly older (NN7-8) than that
found at Site 552 (NN19). Sedimentary structures have
been mostly destroyed by drilling. However, faint clay(?)
laminae may be shown in the logs by increased gamma
response, although transformation of ooze to chalk is
another possible explanation. Depths of deposition were
in excess of 1400 m.

A small hiatus is present in the lowermost part of the
middle Miocene (Fig. 19). Sediments accumulated at an
average rate of 1.8 cm/1000 yr.

Pliocene-Pleistocene

A hiatus beginning close to the Miocene/Pliocene
boundary and ending at about 1.5 m.y. ago separates
the late Miocene from the Pleistocene. The Pleistocene
shows the expected alternations of foraminifer-nanno-
fossil oozes, marls, and calcareous muds distinguished
by color, texture, and composition that contrast mark-
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edly with the uniform lithologies below. These cyclical
variations, extensively disturbed by drilling, probably rep-
resent glacial-interglacial cycles. Sediments accumu-
lated in the Pleistocene at 1.3 ¢cm/1000 yr. in depths
comparable to those at present. In comparison to the
underlying late Miocene, nannofossil accumulation rates
show a sharp decline although foraminifers accumulated
at a slightly higher rate.
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APPENDIX B
Bryozoa from Leg 81
Krister Brood, Paleozoologiska sektionen, Riksmuseet, 104 05
Stockholm, Sweden

Two samples from Site 555 have been investigated for bryozoans.
Sample 555-28,CC contains numerous identifiable bryozoan fragments.
All are badly worn, and it is almost impossible to make even a generic
identification of the bryozoans. The specimens are approximately 1 to
2 mm long and of rather uniform size, suggesting some transportation
and current sorting. Unfortunately, the bryozoans are recrystallized,
which makes their identification even more difficult.

The bryozoan fauna is dominated by cyclostomes but many chei-
lostomes are also present.

The following cyclostomes were identified from Sample 555-28,CC:
Diastopora sp., Nevianopora cf. bialternata (Gregory, 1893), Crisisina

carinata (Rémer, 1840), Idmidronea sp., Pustulopora sp., Crisina cf.

Jfarehamensis (Gregory, 1893). )

Since there is no complete identification of specimens, it is impos-
sible to attribute a certain age to the samples. However, the fauna
seems to be consistent with the upper Paleocene or lower Eocene (Greg-
ory, 1893). It must be remembered, however, that the bryozoan fauna
from this interval is badly known and a certain determination is not

possible even when good bryozoan faunas are present. o )
The composition of the fauna (with a high content of idmidronids,

crisinids, and erect diastoporids) suggests that the bryozoans have grown
on a shelf in moderately deep water below the wave base.
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82.5-72.0m

LITHOLOGIC DESCRIPTION

Core i moderately deformed throughout, with srem of

Flowedn. |0 gereral, however, the coge has stiffened.
WVague lamina and motties, light gresnish gray [5G 8/1)

wnd modium light gray [NS) present throughout.

FORAM NANND OOZE, bluish white (58 8/1) In calor,

6881

Section 6, B0—150 cm — araa where laming &ie mare prom-
inent. Gray lamina has concentrated pyrite (smear slide

Section 8, 107 em).
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SMEAR SLIDE SUMMARY (%):
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Carbonate unspec.
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53.0-625m

LITHOLOGIC DESCRIFTION

bluish white

Core is highly disturbed 10 Section 7, where i1 firms and
shows vague Lamina of light gresnish gray (5GY B/1) end

BIOSILICEOUS FORAM MNANND OOZE,
madium light gray (N8I

(5B 9/} in color.
SMEAR SLIDE SUMMARY [%):
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SITE

TIME — ROCK.
UNIT
BIOSTRATIGRAPHIC
ZONE

SITE

555  HOLE

CORE

10 CORED INTERVA

100.5-110.0 m

55  HOLE CORE CORED INTERVAL 91.0-1005m
FOSSIL
CHARACTER
)2 HEAR
?‘ g H g | pRanic E LITHOLOGIC DESCRIPTION
HHHAR HE i
HHHE ;g EEH
2 i|s |
T
===
B Py
—:"_"__':’__ :: | FORAM NANNO OOZE, biuith white (88 9] in ealor.
o5 =t —
RP L —Q—t—-fj | Core js modrately disturbed, Vague lamina are present
L ottt 3 throughout: pale blue gresn (586 7/2), vellownh gray
8 e o | (6Y 8/1), and medium light gray [NB).
o
::‘__.'—-I—|:‘_:|| | SB91 Pyrite blebs In the lower portion ol Section 2, with great
=, concentration between 5783 em,
" e
? ¥ voio Chalky layers oceur at: Section 2, 89-01 and 126130 cm.
3 |
] |
A § -1 | SMEAR SLIDE SUMMARY (%)
: ml |2 3 1,80
& . | D
= il Texture:
8|z 7 | Sandi 0
- = [ sitt 10
= - Clay B0
z|Z Lw ool 3 = = Composition;
AG] AM AP|AG = I Clay 0
= Fosaminiters 10
Calc. nannofomiln T4
Distoms 3
Astiolarians 2
Sponge spicules 1
Sdicatlagallatm Tr
Fish ramaing Tr

CARBONATE BOMB (%)
1, 10=84
2,140 =0
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FORAMINIFERS

FOSSIL
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LITHOLOGY
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LITHOLOGIC DESCRIPTION
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58 81

FORAM NANNO ODZE, blush white (5B 9/1) in color

Core i highly disturbed through Section B, Lamina are
smaared by flow-in,

Sectian B, 48 om 1o bottom fo core: vague (emine, slightly
deformed, medium Fight gray (NB) and yellowish gray
{6Y 81},

Dvopstones (Section 1, O em; Section 3, 30 em] s prab-
ably downhale contaminants,

SMEAR SLIDE SUMMARY (%):
4.8
o
Texture:
Sared 15
St 15
Clay mn
Carnposition:
Clay w0
Faraminifers 20
Cale. rannofossiis 62
Diatams L]
Radiolarians 2
Sponge ipicules 1
Siticollagellate T
Fish remaing T

CARBONATE BOMB [%:
4,80 =81
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SITE 555  HOLE CORE 11 CORED INTERVA 129.0-1385m SITE 555 HOLE CORE 13 CORED INTERVAL 148.0-167.6 m
H FORsIt 0 2 FOSSIL J
5 H CHARACTER « |2 CHARACTER
MR ELR BE| = 8 |=.l2T2]% ] w
st ‘;’5 5 g 5 HE E Lﬁiﬁ?&gv LITHOLOGIC DESCRIPTION sE §§ H § H E ,E_ E Lfmclév H LITHOLOGIC DESCRIPTION
w3 H <|e|edB| ¥ 3 O S|a~|z LS E Y H R 23lES o
H HEE 53“’ + 27 |38z ngs & :
-] HE C = E
ERHEHEHHEE 3 5 ‘MHHHH S E 5
= —— = oM |ca T T —
J=====Ho o i el I 8 | ey [ ] seen
= = NANNO FORAM OOZE, bluish white (58 /1), Vague T [ 2 === =4 | BIOSILICEOUS NANNO FORAM DOZE. biuish white
H=msesho lemina_ throughaus, medtam fight geay (NB), pale green g I —— 188 911 in colar.
Lo i o et | 16G 2/2), and yellowish gesy (5 B1), Lamina speciatly £ e L
1 d':|— ~— —H | : prominant st Section 3, Z3-24, 43—44, and 50-52 cm, = Z| o Section 1, 015 em, smeared with pale yvellow (2.5Y 3/4)
= ey s8N Bl l3l2 s sediment — dawnhale Contaminsnt.
' d‘:.:’:.:"_.. | Core is siightly daformed, E sl =
= ..+__.|__§:|_ | § E Care-Catchor shows faint lamina: madium light gray (N8,
:1_+|‘_|:|:':f' | Chalk aress a1 Section 2, 7578 and 8587 em. =1 i pale green [5G 7/2), and yellowith gray [5Y 8/1).
=
i _|_'.‘|T_|:|.__.Et | SMEAR SLIDE SUMMARY (X 5 SMEAR SLIDE SUMMARY [%):
4 '_|_|_|_ 3,52 3,710
":t“ = b M o o
. s Fu :‘__|_|_|__’:|. | Texture: Toerura:
| = 2 _"__|:|__|:':|_ Sand B0 Sand 0
g g |t g | Sift E ] it 10
: === cl 8 80 o a0
H 4 ::Eh|_|__.:" | cn.-:pmiliun: I::o:mmlm:
1= -H Clay 10 8 Clay 10
3 -§ :‘:..'_|_!_|. ! Voleanic glass - T Carbonats umspee, 1
—|—|—|:|_ 1| Carbonate unspec. 2 - Foraminifers fond
:1—|—|— —4— : Faraminiters 2 % Cale. rannotossils 55
b, ol 5 ol rannofowis 80 50 Distoms 7
5|FmlFe i e e Dintoms 2 3 Radiofarisns 5
- g ——  — " Asdivlarian 2 2 Spange spicules 1
2 Y S e et et . Sponge spicules 1 2 Silicollsgeilates 1
5| 2 I "_l_‘:i—_t-—{»— | Fish remains ™ T Fish remaing T
=l 2 B ey, _|_—F Ech. spines - T Ech. spines e
= cc gt B
aclaa |Fm |RP | G b =t CARBONATE BOMB [%): CARBONATE BOMB (%):
== 3,36 04 £c = 93
555 12
- "°": LoRE COREDINTERVAL. 1385-140.0m SITE 555 HOLE CORE 14 CORED INTERVAL 157.6-167.0m
g FOSSIL o
g FOSSIL
5 E 5 °:"“;m" el 4 « |5 |_cHanacten J
S ER =3 GRAPHIC =i R EMEE 2E| =2
T5|E8|E( 85, |.E | § | vmoLoey L IEE bl it lns “% g2 H ] é BHE(E | hetosy HITHOLOGIC DESCRIFTION
wa g™ | 2 3 2 = = % 15 Ele| w "
£ = ; & g :g = " i g3 (2 ils g eila| 2 -]
= - H E =7 (E 3|32 £3|% i
EHHEHH - A BHHEH §
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Jr === P ———
B e e L) BIOSILICEOUS NANND FORAM OOZE, blulh whita = B g = ey i ? '
1~i==—==Ho {58 9011 in calor, = |2 & |oulam 1 1 —— . sgan BIOSILICEOUS NANNO FORAM OOZE. biuish white
05— .__"“_¢_"|’:|_ 5 = z Y 051 : {58 1] in color, Vague mottles and lemina; medium light
W A _—1—_|_+_.|_ o saun Upper poretion of Section 1 & highly disturbed and con- 2 E adlab o *.H falesl gray (NG, pale green [5G 7/2), yellowish gray (5Y BA1).
JUist=tlo 1aing & paie yallow (2.5Y 7/4) sedimant — probatly down. z 1
£ LE g P g sl hepamamina ‘!é 2 SMEAR SLIDE SUMMARY {%):
E % ap ¥ >:'_—Q—_|j-| | H In the areas with sight disturbance, vaguw lsming are pro- 3 I‘,'Js
- "\.)—!—l— —H 1 sant: medium light gray (N8l pale green IBG 7721, and = E Texture:
!! RP ] i ’_F+ = |1 vellowih gray (5 8/1), = E &
-:g 5 = ':..*_|:|' 1 SMEAR SLIDE SUMMARY [%): :“ 2
2 - :’__’_L.|:|' , i m;:mu ian:
g ?, G * —&J__P _';+ ] * |, o . 2
~ & ] o s = Texture: Faeaminitens £
== cC 0= = Sang 10 Cale nannofossils S8
AG| AM| Ft | [RG | el B Silt 10 Diatams: &
mpmlnon' " Radiolariam -]
- Spangs spiciles 2
§ Chy - 0 Silicotlagetiates  Tr
"E ;:'r:mnllu:m :g Fish remains T
nannol v Ech, spines Tr
Distosr 5
3 Ridiokarisns 5 CARBONATE BOMB (%):
Sponge spicules 1 1,2%=-82
Silicotagellates Te
Ech. spines T
CARBONATE BOMB (%):
7,80 = 63
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SITE 565 HOLE CORE 17 CORED INTERVAL 186.0-1955m SITE 566 HOLE CORE 18 CORED INTERVAL 205.0-2145m
2 F 2 FosL
5 g _‘1:1_1_15?: » |& |_cHaracten
=Bl 3 zZ|l g IMEAE z| »
EIHE g MHE
TE ig i S E E il ’ ‘E LITHOLOGIC DESCRIPTION ?'g‘ gs £l g § £ g @ ot iR LITHOLOGIC DESCRIFTION
¥° £°|3 2 £ 5E R HHHAT
H g £ |5 |3
AL $ £H ~§s§g§§§
I == —F
== | g T e e
oy e 5 sBan FORAM NANNO OOZE, biish white (58 9/1) in color. B oo o, BIOSILICEOUS NANNO FORAM OOZE, bluish white
n_‘,._'.|_|_|_|_a:|: '_nl:':" — Ll {58 9/1) in color, mottied with yellowsh gray (SY 8/1)
T | Vagua and Indistince mottles: light gresnish qray (5GY L 8 i and minar mediu fight gray (NG),
U —I—'—r»'—r- | BI1), yellowish geay {BY B/1), and medium light geay (NG). = 5 F oroer
=== Hl—— = Alternating chalk snd coze.
4==———1 | i T === e 4
10H——— _& Alterniating saft and firm aress. 1=k [B= ==
== —— z P o e
:|4__|__|_|_+'_|. | Saction 2, 42-50 cm grominent burrow with dark halo, 5 iy S SMEAR SLIDE SUMMARY (%):
i 5 Elmety 2
—— = Section 4, 1013 em: chatky. gl ==
= |y et B g e et D
= 3 (e o i | 2 i g m Texture:
4= = SMEAR SLIDE SUMMARY [%): ] - Py i
: it 3,78 Ak iy e et
o o Py b | & 3|3 ca S Bt g e st 5
m Mo e i ] H i Vo o, Clay 1
5 F1 2| o] Corapoaition: g4 s ey _
£ i :‘_—l:'_-fﬂl Clay 10 z E + Compositian:
=3 q==—=-H Foraminifers 15 5 drt= = —H iy 1
3 oo . o = Foraminifers 0
g 1 == —— g"_"l";‘“':'"”w"' “; = ; 1= '__|_|_|._ A Cale, nannofosils 50
£lz FemE= el 2 B Yo simy iy Oistoms 5
E P ot ey | i A FEIR T == —F Rediotarians 4
i et ot Spdnm e S 2| &g i i i Sponge sicules 2
=t Fish remairm ™ s |2| 7| Folm=0=
It | Do sl 2| 58] |31 T Slcofiagellates T
E FP b oy el | i cen B 2| |om|ac|ce P B e Fih remains T
piy :":1._.'—|—|—|. I CARBONATE BOME [%]: AG FMIRG = St e L
a : 3 H— = * 3,73-03
oM __‘:l— == —H | o CARBONATE BOME (%):
; E ot e | 2,87-82
g I\ i | 2,140 =92
e e
5 Ji===HI
HE N o=y
| 2 ool t] e | SITE HO 20
AG{AM |cm | FM - "1:,.,_‘_":,_ | SITE 555 LE CORE CORED INTERVAL 214.5-224.0m
g FOSSIL
g | |
SITE ;&s HOLE CORE 18 CORED INTERVAL _ 195.5-2050 m st E% HEIE E 2 § :.?r':m‘t:gv LITHOLOGIC DESCRIPTION
= o
? Lot | R HHEH HE 2 TR
§ g el 2| “ F o8 -] g g 5z = 3
2y gg HEFE HE = GRAPHIC il 2 _1= B L] E L}
HEHEEE ElE| £ | LimhoLoey OGIC DESCRIPTION = B v Mo s ot
w3 |EN E uEld| ¥ 3 ] £ . -4:‘_—|:|' syan
H § ; ; : ;_ E; & £ ! 1 e ] _'__|_ = | BIOSILICEOUS FORAM NANNO OOZE. yeliowish
=4 3 3 = gray (5¥ B} in color. Very faintly mottled with grayish
HEEH E i : ost hm=d | oy Wil ing
=
Ho £ 5 1 3
:4_—|:,..+_|,.:J"_ o FORAM NANNO OOZE, bluih white (58 8/1) in calor, é g Sl 7 ]l ¥ AR LI AR TN
_ T==== 10 .
£ os{i- =m0l Vague mottler thioughout, predominantly yellowish yray g1 - 7] | =
1 -1:|:'__|_+_|. fe] 589/ [5Y 871}, ODecasional pyrite bisbs (NB) are also present, E|E |28z _ Taxture:
" g z|= 3 | Sand 0
E 19_'-1— —— -+:|' o} Chalky areas: Section 2, 31-33, 4849, snd 60—68 em. § ad B ] l Silt o
] - 1:|__|_ —4 | x|z 2 -1 Clay B0
E | :._|_|_|_|_|. AP %% ! Compaosition:
EA R £ e e SMEAR SLIDE SUMMARY {%): Clay i
|1 & b et 2,75 Foeaminifors 15
2|z |a sl 2 :'I—‘—|—|—|— | o Cale, nannatosili 65
15 z E = "H— —f -—Q:‘ Texture: Distoms 5
'E. | Zlemlre 2 :_.:0—_|_—|—_':|- | Sandd 10 " Radiolarians 2
2zl e === | Silt 10 Sponge écun 2
| 2 = r_'_I-{:f - Clay 0 Silicoflagellates 1
z %. == —|:|_ [ Composition: Fish remaim Tr
AG| aM| oMM et Clay i
[ = A e oo e 44 CARBONATE BOME (%):
Catc, nannofonils 85 1,76 =02
Diistoms. 2
Aadiclarians 3
Spangs spicules 1
Silicoflugellaten T
Fish remaim, T
CARBONATE BOMB [%):
2,70=92
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656 HOLE CORE 21 CORED INTERVAL 224.0-2336m SITE 556 HOLE CORE 23 CORED INTERVAL 243.0-2625m
3 FOSSIL g FOSSIL
« |E CHARACTER % |& | cnanacten
8 |=.|2]4 glz| 2 > EMEE] gz e
L EH i HE B gt < LITHOLOGIC DESCRIPTION §‘: 22|53 2 HEE GRAPHIC LITHOLOGIC DESCRIPTION
= E & 5| & | urHowogy H H 5 LITHOLOGY
£512%3 gggu# FER g=§“! HHEEE EFE
E = E
E |= 5 - a H H £
AHHEE Tk BHHEHHE T EH
- = o S e ——— 1 | ) SEWT
_\._g__'__|_'_ ) f T’ FG
e L BIOSRLIGECRES HANNO. FORAM: DGEE, (it e BIOSILICEOUS FORAM NANND OOZE, biuish white
i g e gy 188 8/1) in color, Very fainthy and spersely mottied with s |slz g 155.0/1) tn ooloe .
z l‘-“j}_‘+_'_—l—_|: yollowssh gray (5Y 8/1) H H & :
5 1 B = e i ) é £|llg H Care-Catchar only.
= _x+|+_ Altenating ooz and chalk, 3 % 4 §
1 R el e = -
b g e o, i 3 2 SMEAR SLIDE SUMMARY {%);
E FP :}:f—l—f—!" E | E cc
E H o i e byt SMEAR SLIDE SUMMARY (%): 4 g o
= q 4 _}:;_ — - 2,80 é 2 Taxture:
. | = 5 1 b e
s | 2 i [ o e 1] Sand 10
% 1 _-L..-..‘_I_|_I_ Taxtura: § - Site 0
§ ? % g gl e e Sand 15 Clay 80
1.5 |—|— Sile 15 Composition:
_5 ] 2 .&EFT—!—_.: * Clay 10 Clay 10
E - =, ==, = Campesition: Facaminiters 15
gla in_:|_|_|_|_ Clay 10 Cale. nannofossils 68
i E i o™ —U::|_‘_+:': Focaminifers 0 Distoms 5
g 2|3 e § [ i e Cale, nannofouils 59 Radioturiam 4
cC o ._'_I_|__ Di 5 Spange spicules 1
AGIAM |AM |CM (FG s £ = = S Radiarins 4 Fish remains 1
Sponge spicules a
Silicoflagetiates )
CARBONATE BOMB (%):
27498
656 HOLE CORE 22 CORED INTERVAL 233.5-243.0m
g FOSSIL :
i CHARACTER
AN Fl "
Eg HE E §E T e LITHOLOGIC DESCRIPTION
ENHEEEH H Tk
HHE £ E
MHHEH T 3
e |
= M B0 =) | e iy 5891 BIOSILICEOUS NANNG FORAM OOZE, bluish white
2 S ey | (58 9/1) in color. Very faintly laminated in: medium ight
o iy S e gray NG, yallowish gray (8% B/1), and pale green (106
1 L=, ——, —H ! 62},
i T
g ol 10—, I . Becomning chally througheur,
= FP __r$:|_—|—_‘:l-
g = E s 3'—_;'— e Section 2, 34-35 em: bed of scatteved pale green (10G
T 111515 -E _A==i=tsy e /2) grain. — glauconite.
£|s et N I
;5 £ s |mp 2| e L
AP | RG it 1 I SMEAR SLIDE SUMMARY (%):
o = - 1,98 2,22 2.3
D M D
Texture:
Sand s w2
silt B ;W %
Chay o &0 50
Composithon:
Clay 0 w10
Glauconite 1 1 2
Foraminiters 2 1
Cale. nannafossils 58 51 a8
Distoms 3 2 3
Racliolariam 2 [
Spange spicules 5 5 T
Slhicoflagellates  Tr  — ™
Fish remaing 1 [ ¢
CARBONATE BOME [%]:
1,126 =83
1,142 =90
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566 HOLE CORE_ 26 CORED INTERVAL 271.5-281.0m SITE 555  HOLE CORE 27  CORED INTERVAL 281.0-2805m
El FOSSIL g FOSSIL
e SHAPACTRR § g CHARACTER
P E] FHEIR MR B HELRE
ow = 9 - < GRAPHIC
£z “,;] H HEE Lf,{":.;"l_"&:v LITHOLOGIC DESCRIFTION e ,,E ¥ g g I | & | umotosy |3 LITHOLOGIC DESCRIPTION
Tz HEARM =3 " w3 g z o = g 2 a
E H i3 HEE 3 g £70E |58 B g e +F
E o H I ==
HHHE!E T HHEEHE TiH
8 [& 5|22 E 5l 5 3 = |5 & S
u F B Wixed
P g = | e < [ B
T T T I &= 8 r-- . Mixad Saction 1, B-15 cm: & mixed assemblage of clasts of vas:
T T T FORAM ODZE AND CHALK, white IN9| 10 1ight greenish = & . M= Fw out size (1o 2 eml; white (N9), dusky green (56 3/2) in
05 1T T T | aray 156G B/} grading (megularly downward o GLALL - 0.5 matrix of light olive brown (25Y S/B) — white claims are
8 1T+ ME-5G /1 COMITIE FORAM OOZE, pals blus gresn (SBG 7/2) 10 Y 5 . | ZEOLITIC CHALK.
1 I | pale groen [5G 7/21. . I o
i [y gt (5) 8 ls 10-] | o Section 1, 16-33 cm: VITRIC TUFF, black (N1} 1o gray-
W T T | Chalk and eoze sltesnating throughout - . H . ish green [10GY 5/2) upper portion (26=15 am) shows
T - T : T . & vagua flaser bedding?].
= T i | Praminent grains of glauconite, dutky gresn (5G 3/2} an: =
T-rT-r-r- Section 3, 148 em, and Section 8, 80, 141, and 142 em. E Section 1, 33-120 em: VITRIC SPICULITE, sand, grayksh
FT T | w alive green (SGY 3/2) to dusky yellow green (5GY 6/2)
L SMEAR SLIDE SUMMARY (%): £ with desprsadt black {N1] glass grains.
B i iy gl ke o 1,120 6,60 6116 s Ly
[ iy i | b M D = Seetion 2, 0-130 em: GLAUCONITIC ZEOLITIC CHALK,
2 i el plite; Textiire: E 2 . mixed with abowe sand: texture becoming more indurated
iT. T_.:"_ | Sand w0 s E0 — nd badded with depth, Colar it dusky yellow geeen (5GY
—:"T‘l' T Silt » 5 25 M - 5/2) to pale olve [5Y B/4) in the chalk.
T T | Clay 30 % 2%
— Compasitian: =1 . Section 2, 130140 em: CLAY. light olive brown (2.5Y
_,'I‘_,:_“‘I"_:_‘T'J I g\:m l—n -! “ré ele |ap|me o 5/B) with flasor hedding,
I 1" | Glauconite a s 10 SMEAR SLIDE SUMMARY (%):
4‘|'_|_"‘r‘_‘_'1"_ Pyrite - 0 - LI L3 Lm0 2, 2,132
A g pihice, vty ] Carbonate unigec. 10 0 0 I X & 2 x
I g g I T Foraminifers 47 5 m Testun:
3 A ety o Cale. nannctossils 30 10 30 Sand ol 50 50 % a
= _'_—l‘._’_'l'_ | P iules - Tr = it 20 0 -3 % L]
5 E AT T T4 [ 58G 712 Fish remairs T - 1 Clay 0 @ B B 100
i Jr - Compatition:
s i Bk TE;I | CARBONATE BOMS (%): Quartz 1 4 1
= ‘1-'-1- 5 =01 Feldapar - - 1 1 -
H e 6,43 =81 Mica - - 1 2 2
8 ] | Heavy minseals 1 - H 2 -
E i P — Clay 15 5 15 15 90
i it ) K Vebewtagime: i ML = wt E
4 AT Palagarite = - b - -
T T T | Glauconite 5 - 10 10 -
3T e Pyrite . 2. 3 = -
. _r'r’_'_'l‘_'_" Zeolits 40 T - o =
T | Carbouaty . A -
unspee.
D iy gl | Forsminifar i = Te = =
AT ' Cale. nanvotossils B - 5 5 3
5 | gl A t Distems - T Tr - -
8 i_l_"".r"'.r“ Radiglarians - - 2 T -
e Bl il o5 ] Spangawpicules 3 ERE ] 5 -
5 T '_:- = x : | CARBONATE BOMB [%):
e 2,663
ity ey
@[T
= Y, TR 5 106G /2
I T l
iy
e gt |
TGy
-
o == (63 | F-{* F
== 56772
3= |
T -
'r*_r-r_,_@.
iy il |
=
-5 =
2| 2 7 i A o |
amfar| 8 |6 | ca FT 1 Fq F B
sl d= ¢ -7 BG AN
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SITE §56  HOLE CORE 28 CORED INTERVAL 290.5-300.0 m SITE 6656 HOLE CORE 30  CORED INTERVAL 3095-319.0m
[ Je | T
] FosSIL FOSSIL ]
=
v |3 CHARACTER of CHARACTER
g |= FE gzl e = g AE 3
€L |22 i B{2| = | Geamc 5 LITHOLOGIC DESCRIFTION R HE R LITHOLOGIC DESCRIPTION
1z |58 H 55| § | umioosy | i HEHE 2 |55 E | umioloy A "
= ]
A AHHHATHE HHHHATHE :
" HE FEH AL TEH
H o = & £
.
- AP 10GY B/2 VITRIC TUFF AND LAPILLI, Sectien | constts of loose
=z = CLAY, grayish green (10GY 5/2) with interbedded VITRIC 10GY 32 pen gravel grading down into sand in Section 2. Dusky
E TUFF, dusky yellowish green (10GY 3/2) shawing distinet yollowish greon (1DGY 372} in color, with grains of light
M black {N1) gless grains, Indurated, with ditinct flaser bed- — red [10R 8/8), snd black (N1), White (N2] shell debris
; } o ding {Section 1, D-75 cm), z ki prasant.,
B|B [ 2
CALCITE CEMENTED SANOTUFRF, dusky, yeow.oreen 3 -] Saction 2, 06 cm andl Cors-Catcher indurated cobbles of
(6GY &/2). 2| H black (1] sth,
Core-Catcher consists of & number of cobbles of Indurated 2 ; RP - N1
shell hash: MACROFOSSIL LIMESTONE, dusky yellow SMEAR SLIDE SUMMARY [%):
wreen (10GY 3/2) and yeliow (2.5 7/6), : cc, 18
B 8| B o
= Taxture:
Sand 40
Silt a0
Clay 30
Well indurated — no pore space Campositian:
Clay 26
Approsimats harizontal m Volcanic glass 55
_ _ Well oriented Pyrite 20
@ __elayiC0y Faraminiter ™
Snell hash CARBOMATE BOME (%):
No orientation, poorly cemented, much pore space CC, 19=1
SITE 556  HOLE CORE 31 CORED INTERVAL 319.0-3285m
2 FOSSIL
é g _|l:uann:'r=n
= . | B
e |22 § il & -5- g plife sl LITHOLOGIC DESCRIFTION
12158 HMR S & LITH
SMEAR SLIDE SUMMARY [%): H E ; 3 _!_ Eg %
R A HHEHHE
M o L] =
Texture:
Sand o 16 ZEOLITIC VITRIC TUFF, dusiy green (5G 3/2), greenish
Sitt 10 15 5G 32 black {5G 2/1), snd olive black (5Y 2/1) 1o oliwe gray (BY
Clay % 70 i to 471). Flaser bedding and burrowed throughout. Texture is
Composition: 1 SG21 K loase sand becoming indurated towards battem.
Frapy 1 _ z 5Y 211
Mica Tr 1 0=5 om: black (N1} ash cobble,
Hesvy minarals - 1
Clay 8 30 .§ E 41 SMEAR SLIDE SUMMARY (%):
Glauconite 5 & >3 |e ! 2,30
Zeolite 8 5 5 ) o
Carbongte unspes, & 62 = g ¥l Y2 B Texture:
Foraminisers - 3 = E 2 . : 5Y 4l Sand 0
Calc rannofossi 3 3 i E = sir »
cGlom|s | B |om L]
CARBONATE BOMB [%: =
1,36=10 3
Tr
1
NOTE: Cors 29, 300.0~309.5 m: No recovery. -‘r;
L]
3
1
2
F
CARBONATE BOME (%):
1,103=7
1,138 -3
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555  HOLE CORE 32 CORED INTERVAL 3286-3380m SITE 555 HOLE CORE 33 CORED INTERVAL 338.0-347.6m
g FOSSIL
« |3 CHARACTER
MAE E| 2 8 |zu|2]z FE B
EH E g el & GRAPHIC LITHOLOGIC DESCRIPTION Sk Es u § HEIR GRAPHIC = LITHOLOGIC DESCRIPTION
£ e uTHoLosY HEHE g H s|5| 5 | umHowsay
5523 : =E§ ‘i‘;;giigiaz g
E H g g
& § z g 3 b - H g & |8
- ]
3 i G211 & TUFFACEQUS GLAUCONITIC SANDSTONE, greenish BGY 4N TUFFACEOUS GLALCONITIC SANDSTONE, Content of
] x By 21 black (5G 2} to olive black 15_\! 211] to grayish olive lapilll inereases thiough Section 1 10 base at Section 2, 131
05 A grsen ;fmJ;(TN:T calor, Dﬁﬂhmihm 13-|-4 mm} cm. Color of sandstone is dark greenish gray (SGY 4/1),
1 - o - clasts glass. Burrowed throughaut In dusky lapilli are mostly blsck (N1], somw light red [10R 6/B),
o raen (5G 32), light bluish gray (5B 7/1) and medium fight gray (NE).
1.0 ol 1 Sectiom 4—B: coarse, bisck (N1) glas dasty incresss in Sediment has a vague horizontsl acientation and shaell
-1 size {ro 3 em) and frequency. Tragments sre scattered thioughout.
5 i
-1 D._ v Wiine specks thraughout are shell fragments. Sectian 2, 131136 em: zeolitic glauconitized vitric rutf
- o 5Y I!F:;ni with biack glass concentration,
4+ < e Sactian 2, B4~59 em: black (N1 band of PALAGONIZED
7 1 - 5 VITRIC TUFF. Section 2, 138 cm—Core-Catcher: ZEOLITIC TUFFA.
o . L N a CEOUS GLAUCONITIC SANDSTONE, dark gresnich
2| GY 32, s’"“";'fg, an. el prominant burrow with light clive i oy {BGY. 401) hacoming. oreeniih bisk (63 2111 1n
) &Y 312, gray 0. lower sections. Vaguely burrowed, Black glass lapilli scar-
1 Y21, & RP tarsd thrsughout.
B Ay O i 668G 3/2 Sacticn 5, 111—118 em, rip up clasts of clay.
d6 «
P b= :
“: . SMEAR 5LIDE SUMMARY %): F 58G32 SMEAR SLIDE WM;N?:DY i:l.ln
_.a- =] 1,85 2,65 5,58 6,78 =y o
J6+ ]
-It‘- Texture: = ° ° 5GY4n Texture:
z == = Sand 2 8 30 2 foed . B
= " Sitt 0 25
Silt o % 30 40 Cl 40 25
1 - Clay 50 % 40 40 ay
w . Compesition:
= § = o Compasition: g .
i . Quartz 3 - - 4 Y 1
— Feldspar Tr = =2 1 1 1
E E Mics 1 = T 1 1 1
F-] Heawy minerats 1 - 1 1
S a 1 Clay 20 - = = - Lo 78
= Vaolesnic glass - 2 - - - 1 s
-1 1 Palaganite - - 3z g g £ b &
= Glauconite 50 <] 70 - ol & Foraminifars 2 -
i . y Tosiike =4 5 15 13 3 ; Calc nannofessii B 5
e Carobnate unspee. = - [ 10
N Foraminifers 2 - - 2
Qlt Cale. nannofossie 13 - 3 20 CARBONATE BOMB (%):
1 Fish remaim - = Tr = Ll
A Opagus - 30 ~- o £ B
5] 5GY 21
CARBONATE BOME [%]:
1.680=7
6,88=21
.
S
'
)
o ]
0G|
=3 -
B
2 o
FP|FP| B
FiMie | B |8
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555  HOLE CORE 34 CORED INTERVAL 3475-357.0m SITE 556 HOLE CORE 38 CORED INTERVAL  357.0-3665m
H FOSSIL J g FOSSIL
§ § CHARACTER ¥ |3 CHARACTER
ME glz| @ 3 |= a4 z| &
AR G2 & | craewe - 2 GRAPHIC
\ :é g z ; E E LITHOLOGY LITHOLOGIC DESCRIPTION 'g 53 g 5 ] LITHOLOGY LITHOLOGIC DESCRIPTION
¥ |2 R £ FE == s gl % g
= B ; g E = E i =] )
R g 5 F 18 |3 3 a
& HERE 3 =: |3 F
BB 1 - l! L 589N
a 5GY 211 TUFFACEQUS GLAUCONITIC SANDSTONE, greenih
black [BGY 2/1) in color, with scattered black (N1) ghass Calcito-camented sandstane, light bluksh gray (58 7/1)
o tapilll, Shell debris snd sarpulld seattersd throughout, in color, Compintaly indurated,
Vegus harizontal bedding whare black (N1} glass lapilli
ol are concentrated, SMEAR SLIDE SUMMARY [%]:
. 1,4
Section 4, 2189 cm: altered lapill] twff, i o
o_ Composition:
L]
Section 4, 28—38 cn: carbonate-rich burrows. 2‘::“ Tr
H I 2
Section 5, BB cm-Section 5, 74 cm: EOUS posat bt
SILTY MUDSTONE, dusky yellowish brown (10YR 2/2), Pyrite 1
scattered fine shell debris and pyrite nodules {burrows). Carbonate untpe. 91
1 B Section B, 74 cm—Core-Catcher: FELDSPATHIC SAND- RBONATE DOMB [%):
STONE, carbonaceous and glaucanitic, black (N2 in calar. ’f:ﬂ? :l; TE BOMB (%)
. BGY 2/1-N2
SMEAR SLIDE SUMMARY {%):
i Ll SITE 656 HOLE CORE 36 CORED INTERVAL 366.5-376.0m
Texture: ; FOSSIL
Sand @ 0 50 § 8 | _CHARACTE
Sy 30 40 k) = 2|3 2 4 m
Clay 30 ] m okt ?_g =8 5 = ,E. E SAAPHIC g LITHOLOGIC DESCRIPTION
L4 - . 12 158|% z 5G| 5 | viHowosy
| Companition: w NlE gz 2 ]
Quarmz 3 ;45 H g 54| = EZ
Wri Feldspar 1 4 13 =ole s 3 3 ;g Es §
Mica 1 10 1 a L]
‘c Heavy minerals 2 B 6 "
-4 Clay - = w - CALCITECEMENTED SANDSTONE, light bluish gray
© FPalagonite 30 - = — (5B 7/1) in coloe, indurated with indistinct bustows and
N1 Glauconite 90 4 8 irreguiar lamina of plent material, Section 1, 0—42 em,
= Zeolite 3 - = &Y 2N
Carbonme unspee.  Tr - Tr Section 1, 42 em=Section 2, 27 cm: FELDSPATHIC
mi Foraminifers - 1 - = SANDSTOME, olive black [5Y 2/1) in color. Plant material
10YR 22 Cale. nannotossils  — ! ng in laeninm 1 mm o 1 em thick,
Plant deticis - 0 8
Core-Carchar; CALCITE-CEMENTED SANDSTONE, light
[ CARBONATE BOMB (%): AP bluish gray (6B /1), with indistinct inclined lsmina and
3,48=1 H shell debris.
5,43=0 =
4137 =1 B|B|e |8
@ SMEAR SLIDE SUMMARY (%):
2,
s - o
- Textura:
L Senet 50
= Si 30
0G Clay 0
ele|e|e 1 N2 Composition:
Cuartz B0
Fuldspar 3
Mica B
Haawy minerls 5
Clay 5
Palagonite 5
Glauconite 2
Pyrite 3
Zeclite 5
Carbonate unspec. &
Plant debris 2
CARBONATE BOMB (%i:
1, 30=47
1L11=45
CC=T78
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S| 555 CORE__ 37 CORED INTERVAL 376.0-385.6 m SITE 556  HOLE CORE 38 CORED INTERVAL 385.5-395.0 m
lg_ T g FOSSIL I
x fx [ § H CHARACTER
- EME gl & Bwl2| 2 HELR
- EHE E E & ng‘r LITHOLOGIC DESCRIPTION - EHHE E 2 E & [omArC, LITHOLOGIC DESCRIPTION
S|an|z o2 g E] w s é N|Z ; g X 3 ! “
L] R : £ 15 |3 £ g
F 18| H E g F Q £ é Zlzz §
g |§ £[58 s |§|3|3|4 8
WE
5Y 271 CARBONACEOUS FELDSPATHIC MUDSTONE, alive 1 o
black (SY 2/1] with irrogular black lamina and scattared — CARBONACEQOUS FELDSPATHIC SAMDSTONE, ofive
pyritn burrows. 05— black [5Y 2/1) in color, Indistinet burrows and shell debris
1 - scotiered throughout. Color becoming brownish black
NE Intarbecded with CALCITE-CEMENTED SANDSTONE: 7l (8YR 2/1) in the lower sections where the sediment ha
redium gray (NB) in calor, 104 becoms & ZEOLITIC CARBONACEOUS MUDSTONE
1 Vaguely laminated throughout, tha lamina rich in plant
Shell dabiris scatterad throughout core. = matarial.
BY 2N [ Section 1, 130: Crab pincer,
SMEAR SLIDE SUMMARY [%): NE
3,20 - Section 2, 0-37 em: caleite-cemented sandstone, medium
D aray INB}an color.
Texture: 2 -
Send au SMEAR SLIDE SUMMARY (%):
st 0 2B 2,60 3,60
Clay w0 =] [+}
Compasition: Toxture:
Quartz 40 Sand 30 20
Faldspar 18 il 40 40
Mica 4 Clay 30 40
Haawy minerals L) Composition:
Clay L] Ousrtz a5 0
Palagonite 5 ‘ Feldipar 16 5
Pyrite 6 3 Mica 5 5
Zealite 5 Heavy minarals & 5
Carbonate unspec. 2 Clay 0 30
Forsminitars Tr Palsgonits 5 3
Plant debris 10 Glauconite Tr T
Pyrite (L] =
CARBONATE BOMB (%): Zeolite - 0
2,181 4 Carbonate umpec. 2
2,21=2 slre |~ Ne Foraminifers g T
i Bl e Behan Plant dbris s
CARBONATE BOMB (%):

§6S HLIS




SITE 555  HOLE CORE 33 CORED INTERVAL 395.0-404.5 m SITE 555  HOLE CORE_ 40 CORED INTERVAL 406.5-414.0m
g FOSSIL 2 FOSSIL
. |Z HARACTE « |Z CHARACTER
M EMEHEE AEE: M EMAE gzl e
= (223 H slg| = GRAPHIC e |25 314 HEARS GRAPHIC w
= E § i HIHE T ey LITHOLOGIC DESCRIFTION L £8 E g E e E urwotoey | SRS . LITHOLOGIC DESCRIPTION
HAHHHH N AAHHEH: MR :
£ FE i
s HHEE ERHEIHEH E]
Lt
CARBONACEOUS MUDSTONE, beownish black. [EYR ﬂ CARBONACEOUS MUDSTONE, brownish bleck (5YR
EYR 21 2/1), vaguely burrowed, with flaser bedding. Shall matarisl 2/1) in cotor, Shall material scattered throughout, other.
Lo scattared throughout. 0.5 1 BYR2/1 wits homegeneous. Section 6: VITRIC CARBONACEOUS
1 1 MUDSTONE, greenish btack (SG 2/1) in color,
Interbedded with coarss CALCITE-CEMENTED SAND- bw)
1 STONE, light gray (N7} in eolor snd interbedded with 1.0 Section 8, 5835 cm: graded VITRIC SILTY MUDSTONE,
N7 CARBONACEOUS VITRIC FELDSPATHIC SILTSTONE, gresnish gray (SGY 8/1) to olive gray (5Y 3/2) In color.
madium gray (NG} in color.
9 Section 4, 5580 cm: discolored area surrounding burrow,
Section 1, 05 cm: reaction halo. a yollowish gray (5Y 8/1).
BYR 21 =] o
Section 1, 21 and 93 om: prominent gastropad. ol Section 4, 120—130 om: concantrated shell dabris,
; Carbonaceous mudstons bacomes more hamageneous in = o] SMEAR SLIDE SUMMARY [%):
lowar sections of core. 2 1 ;
= = )
x — Texture:
N2 SMEAR SLIDE suM:h::: ) Sed m
L S 0
]
Texture: -1 Gy bty a
Sand 0 3 d
m ] e
Clay 0
. Mics 1
3 :\::unm = 3 5 o Heavy mineraly 3
. Clay 55
::‘:“" ‘g — Palagonite 10
4 Pyrite a
E:w mineraly 23 o Micronadules 5
i L4 - Carbonste umipec, 5
m.n \g " Cale. nannofossils  Tr
Carbonate unspec, 2 3 o e Plant debris 3
Cpte; npnotomts. -3 — CARBONATE BOME (%):
Plant dabris 10 ol 3 123m2
4 4 138 =
CARBONATE BOMB {%): o D 5,138=0
2,78=2 -
4 136=1 =
] O léx
N e P
BYR 21 a
SYR 21
s " Q
o
& bl
o
= 5Y 372
Z _'_ .. GGY B/1
6 6 O
SYR 201
b6
7 5GY 4/1- 7 0
B |8 cc g" L4 8la|s|e|nefcc

IEE
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655 HOLE CORE 41 CORED INTERVAL 414.0—423.5 m SITE 558 HOLE CORE 42 CORED INTERVAL 42354330m
2 FOSSIL E FOSSIL
g | CHARACTER « |3 CHARACTER
« AEE wlz| =w = = wlw o w
s2iblz] 2 slel e GRAPHIC : Ex |S%|E| 5 g E 5 = APHIC
CHHEE ElZ| 2 | uvhotosy g LITHOLOGIC DESCRIPTION HEIHHE SE| E | urHoLogy LITHOLOGIC DESCRIFTION
Fa <|gledld| g FH w3 HEFICHE S -]
E |3 § -1 HE '.' = |E |3|g|2 e
HHHHE T + 5 £ |8 |3]2|3(E 52 g
E EHHEEE 3 A HHEHEE
BYR 211 CARBONACEQUS VITRIC MUDSTONE, brownish black 1Y LAPILLI TUFF, dark gray (N3} to medium dirk gray
{6YR 2/1). Snatl detris and black (N1 glass lapilli scattered N3 to N4 [N4), interbedded with CARBONACEOUS MUDSTONE,
througheut. Vague matties of olive gray (B 4/1] through- brownish bisck [5YR 2/1) shell dabris and black IN1)
1 out. tapilli scattered thraughae,
Saction 4, 12 cm: shesmatyiic conl. Soction 2, 112-142 cm: VITRIC FELDSPATHIC SAND-
. STONE, tlack (NZ] to greanish black (G 2/1]. Distinct
SMEAR SLIDE SUMMARY (%): laming and beds (up to 3 mm thick), nelined bedding
‘;‘99 BYR 211 8 dip
Tuxture: |_ Lapilli wht: lapiili up vo 5 cm digmater include basalt
Sand mn — tropments snd fragments of witrie wif. Clasts are mestly
it 20 sibangular and some show chillsd margim. Colars are
Clay B0 shades of gray and brown, Section 1, 1544 cm: distinesty
2 Campasition: N3 wNe coarser lapilll,
Ouartz 10 | 2
Fald 3 -
m:c..mr 1 ug g = H2to SMEAR SLIDE SUMMARY (%):
= . 3
Heavy minerals 1 £ E = 5G 21 kiﬁ ;‘.26 :‘30
Clay = -
Palagonite 10 ] YR 211 Texture:
Pyrite 5 Sand = - 50
Zeolite 10 :ll - - g
Carbonate unipec. 4 K Yy T ™
3 Foraminifers Tr ki Compasition:
Calc. nannofosis 1 Quartz = - 35
. Plant dabris 5 Faldiper 65 4 15
Mies - - 5
] CARBONATE BOMB (%1: Heavy minerals - 3
06 4,501 Clay - 18 18
1 ' Voleanic glass B 20 =
. Palagonite 15 0 15
BYR 21 Pyrite - - 2
a2 Zeolite - - B
x Carbonste unspec. 5 50
a an Foraminifers - - 2
. i Calz, nannofossils Tr
Sponge spicules - = Tr
Plant debris - = 2
s Optaue 15 - -
CARBONATE BOMB {%):
4,60=2
5
Bl B|B|B|FMIEE
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:55 HOLE CORE_43 CORED INTERVAL 433.0-442.5m SITE 555 HOLE CORE 44 CORED INTERVAL 4425-4520m
S FOSSIL o FOSSIL
§ s CHARACTER %= § |__CHARACTER
FMEIE NHE = B -
A EH H & GRAPHIC Eull HER
EFEI R 5| E | umorogy LITHOLDGIC DESCRIFTION §,’§ EE(E| § BlE| & | e, 3 LITHOLOGIC DESCRIPTION
A AHHHH: W { S HHHAT EE ;
= =
F le |& g H E§ 2 E |z |2 g 4 E; !
FE K a s |2]=2 &[22 2
] a BYR 211 FARBONACEGUS. WUDETONE, - troweiti, ok @Y1 . CARBONACEOUS SILTY MUDSTONE, brownish black
0.5 2n). Samrllu serpulid and shafl throughout — but gener- 6] i (BYR 2/1), with very sparse sarpulic,
- ally vary small amaunt.
1 3 : : 1 4 Color grades to dark gray (N3} i Section 3 a vitric contant
e Pyrite burrows n Section 1, 32 and 40 cm. Section 2, :‘ Increases. Section 3 with scattersd lapilll — greenish gray
1.0 1316 om: prominent burrow group. 1.0 [5GY B/1), with afterstion rims,
Suplon Ao 125130 00w W Yo e st 3 Section 3, 67-00 em: concentration of burrows and
mottles generally greenish gray (SGY 6/}, probably
o i coalried altoration halos.
SMEAR SLIDE SUMMARY {%):
4,70 e
o o 2 SMEAR SLIDE SUMMARY [%):
7 Texture: L]
: Sand 10 2 0
- Sitt 20 o - Taxture:
.. Clay 70 Sand ]
. Compasition: i % Site an
-} Quarz 8 3 Clay 40
- Febdsper 2 2 ~ Composithon:
=3 Mica 1 E Chuarte ”»
] Haavy minerals ! L Feldspar 5
= sl Clay 50 Mics 2
i g -1 Palagonite 5 Heavy minarsis 2
& é 3 Pyrita 5 3 40
z Zealite 5 - 5
2 § Carbonate unspec. 1 - L]
- Faraminifers 1 2 2
g 04 Cale. nannofomils 1 z (= Base2 1
- Sporga splcules Ty 8 (FM B | FM] Cale. ennofosils 2
Plant debris 0 — Plant dabria o
[
SF;F;BP:NIE BOMB (%): SITE 555 HOLE CORE_ 45 CORED INTERVAL 452.0-4615m
. 4148-2 g FOSSIL
4 i g CHARACTER
2 |= REE AEHE
oW B = =
TElEE|t z gl LF‘S!?LH:L&Y LITHOLOGIC DESCRIPTION
z S atHEA RE ;
! H E = k3
EIEE g HEH* 5
FAIHEIEIE Z
EYR2A CARBONACEOUS MUDSTOME, brownish black (SYR
5 1 2/1) with CARBONACEOUS VITRIC SILTY MUDSTONE,
ut Section 3, 24 em—Section 4, 5 cm greenish black (SGY
= M)
3 cc|
RP| AP B | AP Ganerally structuralen,
Section 1, 52 em: grominent burrow/halo, olive yeliow
{2.5Y 6/6).
Occasional sarpulids.
z SMEAR SLIDE SUMMARY (%)
| 3,95
: g o
i Texture:
g |8 Sand 20
i E i kA
Clay 50
E - Campasition:
- Quarts 15
= 56Y 1 Feldypar s
Mica 4
Heavy mingrals 3
- Clay an
Glauconite 1]
Pyrite 2
Zeoline 5
- Carbonate unspee 2
Foeaminifars '
E SYR 21 Cale. nannofonils 10
z Plant debsis 0
o Licd [ 1 CARBONATE BOMS (4]
2,713=3
1, 185=2
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SITE 555  HOLE CORE 46 CORED INTERVAL 461.5-471.0m SITE 555 HOLE CORE 47 CORED INTERVA 471.0-480.6m
o FOSSIL l 2 FOSSI
E Z CHARACTER . |E CHARACTER
=.le]2 s glz| @ g |e ME gz«
EEHE HEIRA GRAPHIC 2, |5y 212 gl & GRAFHIC
; :E. =§ : 2 H g b LITHOLOGY . LITHOLOGIC DESCRIPTION TE =§ ¥ 2|z ‘E Ele Lo Los LITHOLOGIC DESCRIPTION
S HHHATHE : A AHHHITHE
R AHHEHA i SR HEHH
s |2|=z]|2|5[8C L = |2]|= EREE
CARBONACEOUS MUDSTONE, brownish black (5YR CARBONACEOUS MUDSTONE, brownish black (5YR
BYR 271 211} Interbacided with LAPILLI TUFF teds — graded. syaan 211}, structurales.
Also intarbedded are: CALCITE-CEMENTED TUFFA- 1 Section 2, 75 em—Section 1, 140 cm: calcite veini white
CEOUS SILTSTONES, flight gray (N7} in calos, including NI, i citfise Intasreshici svetom,
coarse shell debrit. 1.0
Interbads of clay, light olive brown (5Y 5/B) at Saction 4,
Laplili appesr graded, but not sorted, 15 mm size range. ket
N3
:\‘ll!hll' scattered . —_ Section 4, 118-126 cm: scattered lapilli,
ith witric agh matrix
All lapilll in contact —= BYR 2/ FFine shell debiris scattered throughout.
2 SMEAR SLIDE SUMMARY (%):
Section 1, 80130 em: concentration of shell debrls, 3,80 4,4
wrpulid and thin-walied bivalve, otherwise, shell debris b o
scattered throughout Texture:
Sand 20 [}
Sint 30 [}
. Clay 50 100
AR SLIDE SUMMARY (%]:
SMEAR SLi %) § Compasition
4 = Ouartz 15 -
o g
Texture: E g ) :":E“’" '; -
i 2 F 2 4 Hoavy minerals 2 —
Ciny a0 Clay 50 100
NG & N7 okl £ Palaganite 4 =
o 7 Pyrite 3 =
Feldspar 3 Zeolite 1] -
Mics 2 ?5\-'5.1: Carbonate unspee, Tr -
SYR 21 " Cale. nannolosils  Tr -
Heavy mirerals 2 i
Clay P Plant debris 0
Jotamnie o CARBONATE BOMSB (%):
Zealite 3 4 BYR 2/1 2,34=2
Forsminiters T
Cale. nannofossils  Tr
Piant debris 5
e Lithic fragmenis 5
5
CARBONATE BOMB i%}: B Pl o b=
SYR2/1 4,67=0
2.118=1
BB [
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SITE 555 HOLE CORE 48 CORED INTERVAL 480.5-480.0 m SITE BBS HOLE CORE 49 CORED INTERVAL 490.0-—499.5 m
(%]
z FossIL E FOSSIL
=
§ ] CHARACTER E ; CHARACTER
Ewl2|2 g AN e [el= 2| “
cF H o GRAPHIC oW = gl g
f% ,,E E g 5 5 E 5| & | umotoey § LITHOLOGIC DESCRIFTION $= Eg - g g I ElE Lﬁ':;“;:ggv 4 LITHOLOGIC DESCRIPTION
! 2sju | ¥ w3 |EN|Z 5 uZ = Aa
= 3 g = g
& Bl : AHHHH 3
A H HE & HHEHEH E
SYR 211 X =
- VITRIC , ish black i _
N6 to :;svn 21 i HESRESN I SYR 211 GRAVEL — dril cuttings original material appears to have
— BBG4/6 - een CARBONACEOUS MUDSTONE, brownish black
1 Intarbecs of lapitli tulf at Ssetion 1, 4830 em and Core ' b 5YR 2/1) in olor.
Catcher — graded and d, e
NS et e o : Core-Catcher: INDURATED SHELL SANDSTONE, med-
- Section 1, 113-50 em: cancentration of black (N1} glass L] i light gray (NG).
EYR 21 lupiili and ash, general color of medium gray (NS, : |
Section 2, 16=0 cm: lapilli scattered in roughly horizon 5
Tal banda. °
Section 2, 144-145 em: clry lyer; duky yellow (5Y %
6/4), -
2 2 L
Section 3, BE—87 cm and Section & shell concentrated ":
in liysr — lag concentrate, >
General arrangement of lapilll ity e
— 5Y 674 . ’ T
[ 3080 em e
[+
i 8 F-tem by
ke A3saem b
be
3 18 = Seattered and burrowed in rough horzontal bands. 3 Yo
= Seattored black glass in sodiment mateix. *d
A = Coarse lapiili {1-5 mm} on deformed contact. £
.
SMEAR SLIDE SUMMARY (%): v -
4,70 o | [
[+] o
Texture: -
Sand 0 r od
a Sin 20 o g
Clay 80 =
Compasition; 8 8| [ T b N
Quartz 5
B|E RP|RM o Faoldspar 1
Mim 4 SITE 555 HOLE CORE 50 CORED INTERVAL 489.5-509.0 m
Heavy minerals 2 - A
Clay 43 g 'wé‘.;,_
Palagonite E) * | CHARACTER
Zeolite 5 8 E... 213 ; »_‘| HEL R
Carbonute unpee. 2 i 5 1k HEE u‘?r';‘;l_"ggr LITHOLOGIC DESCRIPTION
Cale, rannafossils  Tr ML H g HE R g -
Plant dabeis 10 2 |E |32 s g 25 @ E
= e |8 g < |2 8] E 5
CARBONATE BOMB [%): E | FHECH E
3,001 1 111 NE
bl ] CALCITECEMENTED VITRIC TUFF, medium light gray
[NE). Matrix conskits of caleite, glass grains, and brownish
bissk (SYR 201) and clasts and shell debria form the
elasts. Incluced are many large and thick thells — fragments
and complata,
CARBONATE BOMB [%]:
1,3=32
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SITE 556 HOLE CORE 51 CORED INTERVAL 508.0-5185m
2 FOSSIL
x |& | _cuamacren
§». 5‘"—5_1 2 3 53 2 GRAPHIC
V3 FE|L 8= LE =4 LITHOLOGY LITHOLOGIC DESCRIPTION
HENHEEHE R F =P
CRERHEEHE +EH
5 |2)]=2 o |42 3
T . .10 NS
— O CALCITE-CEMENTED VITRIC SANDSTONE, medium
= = gray (NG} in color, Grains consist of glass: moderate biue
gresn (5BG 4/8) palagonite = altered and black (N1} glas.
Mo siructure discernable,
CARBONATE BOMBE (%)
1,41=37
SITE 565 HOLE CORE 52 CORED INTERVA 518.5-528.0 m
2 FOSSIL
x |3 CHARACTER
N EANER 2lz| ¢
o 2 e
1 E g g SlEE | ane. LITHOLOGIC DESCRIPTION
w3 &N < HHEE F e
= |E 218 @ E
=18 g HEIE = ;
FRHEIEHEEE & 2fa b
BYR 21 CARBONACEOUS SILTY MUDSTONE, brownish tlsck
I5YR 2/1). Fine and coariely [up to 3 cm thick) bedded,
with interbaddad plant material.
Section 1, 0=30 cm: FELDSPATHIC SANDSTOME.
Section 3, B0 em--Core-Catcher: CALCITE-CEMENTED
SANDSTONE, madium light gray (NG, Plant material
intarbedded,
Shail detwris — infraguant,
SMEAR SLIDE SUMMARY [%):
' 1,75
b [+]
Texwrn:
Sana 50 20
Sirt 30 o0
Clay 20 B0
Comgasitian:
Quartz A0 10
Feldspar 15 5
Mica 3 5
Huarvy minarals 10 3
Clay n 50
Na Palaganite B 5
B |8 B NE Pyrite 5 8
Zeolite Tr =
Carbonate umipee,  — 2
Plant debsris 2 12
CARBONATE BOMB (%)
2,80=1
2.7=1

S 9 0 0 0D b ¢ e a

SITE 555  HOLE CORE 53 CORED INTERVAL 528.0-537.6m
g 0ssIL
2 E CHARACTER
g, |5y 212 gl g GRAP
o s =3 RAPHIC
Iz Eé g g Bl = LITHOLOGY - LITHOLOGIC DESCRIPTION
= = 218 a2 S =
A HHE g
& z|z
CARBONACEQOUS MUDSTOME, brownnh black (BYR
SYR 21 2/1). Section 1, 0—45 em: intercalated coarse and fine

layers — contacts inditinet — burrowsed, No structure be
low this point, except for vegue laming in Sections 3 end
&

Calcarsous nodules: Section 6, B2 cm.

Shall debris seattered throughout.,

SMEAR SLIDE SUMMARY (%):
7

4,83

+] o
Taxture:
Sand o 10
il 3 20
Clay an 0
Campasitian:
Quartz 20 13
Fridupar 8 3
Mica 2 3
Hearey minarals 2 2
Clay % 50
Glauconite 3 -
Pyrite - 4
Carbonate urspec. 30 10
Plant debris 0 15

CARBONATE BOMA (%)
B 103=1
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SITE BES  HOLE CORE 54 CORED INTERVAL 537.5-547.0m SITE 555 HOLE CORE 55 CORED INTERVAL B547.0-556.5m
¥ — l H FOSSIL
§ 5 CHARACTER = |3 CHARACTER
MBI BE| 2 8 |E.=T= =
EOIHE o| = wlEl d 2 Zl 2
’f% Eé H i é E'G g LITHOLOGIC DESCRIPTION st EE HE g EE = Lf":""o":'c;gv LITHOLOGIC DESCRIPTION
352555"5*‘ §’¢~§a§§¥§g§ B
’-‘gsigggg SR HEH
R HE H CMHEIHHE
CARBONACEOUS MUDSTONE, trownish blsck (5YR CARBONACEOUS MUDSTONE, brawnish bisck (SYR
05 21, 2n),
YA 21 VRN
1 Caicarsous concretions and shall debris common through. 1 Shells infrequent, generally homogeneous,
out otherwite structureiess.
1.0
Burrowing  Infrequent, shall debris throoghout, other- CARBONATE BOMB [%]:
Wite fructureless, E 1L.M=1
SMEAR SLIDE SUMMARY [%):
3.85
o
Taxture:
2 Sand o 2
Silt 20
Clay 70
Compesition:
Ouartz 10
Feldspar a
Mica 4
Hewvy minevaly 3 3
Clay 40
Pyrite 5 B B |cm
Carbanats unspec. 20 50
3 Cale. nannofesils  Tr
Plant dabrls 15
CARBONATE BOMB (%);
5,961
4
5
&
8 B |AG
(=

LEE
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SITE 655  HOLE CORE 56 CORED INTERVAL 556.5-566.0m SITE 655 HOLE CORE &7 CORED INTERVAL 566.0-576.6m
2 FOSSIL ) FOSSIL
« | CHARACTER g CHARACTER
8 [SulZT2T] T2l 2 | cnuemc B 2ol =Tel T22] 2 | conn
15 CEIHE E fe E LiTHoLOGY LITHORDOIC DESCAIPTION TE H H EEel LITHOLOGY LITHOLOGIC DESCRIPTION
S|anlz| 2| < z " HECIH E & o
3"32_352’“‘ : £ e |3 355533 g
- |8 [8]3]z]afed H = 18 [8]3]3]5f i
B |& =|a[82 = |2|2|3 |5 |42 a
Carbonacecus mudstone, brownish black [(SYR 2/1) in eolor. Carbonsceous mudstane, brownith bisek (5YR 2/11.
8YR 211 . 1 EYR 21
Occaslonal lapili and Infrequent shell matersl. Core-Catchar: prominent carborate nodule (5 cm diameter),
1 ~ |~
Section 3, 31 cm: prominent calcarsus conenetion. ~
B [FM| |8 |RP [cc SMEAR SLIDE SUMMARY (%):
SMEAR SLIDE SUMMARY (%}: L
4,
=} Texture:
Textura: Servd 15
Sand 0 Silt N
Silg 0 Clay . 65
Clay ] g Compasition
Compoyition .| E Quartz 12
! Ousrtz 0 § H 5 Feldipar 3
Faldtpar 4 HEFRE Mica 2
Mica 1 = E Heavy minerals 1
Heavy minevaly 1 5 g Clay 60
Clay 65 = Pyrite 4
Pyritn 4 = Zeolite 2
Carbonate unspee. 4 Carbonate unapec. 5
Cale. nnnofossily 1 Faraminifers T
Plant debeis 0 Calc. nannofomils 1
Radiolarians T
3 CARBONATE BOMB [%): Plant delwly 10
4, 70=2
5,116=2
:
5 g
g
a
& 3
z g E
= 4
L]
5
OG
&
7
lam| & 8 |rm e
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CORED INTERVAL

585.0-584.6 m

TIME — ROCK
uNIT
BIDSTRATIGRAPHIC
ZONE
FORAMINIFERS
SECTION
METERS

FORAMINIFERS

RADIOLARIANS

DIATOMS
BENTHIC

GRAPHIC
LITHOLOGY

SAMPLES

LITHOLOGIC DESCRIPTION

warty Eocene
1]

Tribeachinris contortus

H

S 9 ¢ 0

N3 ta
5G 21

SYR 2

CORED INTERVAL 5755-585.0 m

o

T
£ 12 =
L MR E g z|w
- |22]|=| 5 el GRAPHIC
12 ;é Il g El B | umoroey LITHOLOGIC DESCRIPTION
£78 13§z %2 2
]

o |8 iz s

3 e = “

seREN CARBONACEOUS MUDSTONE, brownish black (SYR 2/1);

Section 1 and below Section 5, 25 om,

Cantral partion of core (Sections 2, 3, 4, and upper part of
5) s FELDSPATHIC MUDSTONE-SILTSTONE, dark gray
N3] to greenish black [5G 2/1).

Faintly burrowed and shell debris throughout.

Section 1, 55 cm: pessibie scour channel

SMEAR SLIDE SUMMARY (%]:
2,
]
Textue:
Sand
Sirt
Clay
Composition;
Ouartz
Feldspar
Mica
Heavy minerahs
Clay
Glaconits
Pyrite
Zeolite
Carbenate unipee,
Focaminifars
Cale. nannofosils
Radiclarians
Sponge spicule
Plant debris

e snmanBoasl HEEE

CARBONATE BOME (%)
2,80=2
3, 136=4

eaily Eocens
NP0

Tritwachlstus contartus

6t

[»

CARBONACEOUS MUDSTONE, browmish black (BYR 2/1),

BYR 2/1 thell debris frequent, structurabest.

Intorbadded with VITRIC SILTSTONE in Section 2, olive
black (5Y 2111

Section 4, 128 cm grading upwards 1o 40 em: VITRIC SILT-
STONE.

Section 3, 10 cm: lag shell concentrate.

Section 4: many small ic corsl.
sY 2N
SMEAR SLIDE SUMMARY (%):
5,80
=]
Texture:
Sand 30
YR 2/ St 30
Clay 40
‘Compasition;
Cartz 2
Feldspar 8
Mica &
Heavy minerals 2
Clay 40
Pyrite 7
Carbonate urspec, 5
Foraminifers 1
Calc. nannafossils  Tr
Radiotarians T
Plant debris 10

CARBONATE BOMB [%):
2,64=2
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SITE 655 HOLE CORE 60 CORED INTERVAL 594.5-604.0m SITE 565 HOLE CORE 61 CORED INTERVAL 604.0-613.5m
g FOSSIL 2 FOSSIL
- ; CHARACTER i ; CHARACTER
FREMBE n] z|lz - EM AR HER
EME z EMELE Zl g w
= Eg ¢ 2 H HE O LITHOLOGIC DESCRIFTION AN 1E el E | (PR, g( LITHOLOGIC DESCRIPTION
=3 2 ; b gz.'a g ] w3 én z £ - ggxﬁ g gz 8
7 |32 a = ] £ |E H 2 H =
R HE - % F |g |2 i HH T E £l 2 5
& [& FA ] I 2|5 |=2 F:E
sYR 2N N3-N4 VITRIC FELDSPATHIC SILTSTONE, medium-dark gray [N3—
- CARBONACEQUS MUDSTONE, brownish blsck [5YR 2/1), Na), grades downwerd fo CALCITE CEMENTED VITRIC SAND-
05 Shell debris infrequent. Very vagun and infrequent burrows. STONE, medium light gray (N8 which grades downward to
1 CARBONACEOUS MUDSTONE, brownish black (BYR 2/1]
Section 5: graded LAPILLI ted grading down 1o MICACEOUS Genarally structureless, ocessionsl lagilll bands (1 em hick) or
10 FELDSPATHIC SANDSTONE, medium dack gray (N4) 1o dark i Pk
pray (N3] with scattered laplili throughout. °
Sectiony 4-6: indistine lamina and very fine shall debel
Section 5, 2651 em, fapilli in horizontal bands. lm'v:: m. istines tamina and very fine obria scat
+ NE
L] Sectlon 5, B5 em: prominant shell-burrow combnation. Section 2, 70—20 cm: palagonized black (N1) glass graing increms
N4 in quantity upwards.
SMEAR SLIDE SUMMARY {%}:
2 a4 SMEAR SLIDE SUMMARY [%):
o ] 2,15 2,30 31
Taxture: j +] M o
Sand 1 -0 SYR 21 o
sitt 3 i R 15
Clay BS n -] - 1%
Compasition: 25 - L]
CQuartz 20 E
Feldspar 13 1] 40 1 1
Mice 5 0 10 1 4
Heary minaraly 2 1 2 1 5
g 3 Clay 50 n Hesvy minerals 3 1 1
.| g Pyrite B 2 Clay 16 - 55
HE Carbonate unpec, 2 5 = § Glauconite E 90 =
2 e Focaminifers Tr 1 § o Pyrite 5 - B
| 3| |z Cale. nannofosslly  Tr 4 | &) |5 Zeolits 2 2 -
¥ Radiolarians T T x| 3 = Carbonate wspee. 16 - 5
= Sponge spicules T Te i g Foraminilen - - 1
= Piant debaiy 10 5 = Cale, nannofossils 1 1 H
Retiolri - 1 e
CAREONATE BOME [%]: mu:::.'.‘:. 7 2 10
7,55=3
4 -
5 118~=3 CARBOMATE BOMB (%)
4,582
w4
4 [
oG
.
N
s ~ CC|
8 (AP AP [AGCY
]
N3-H4
- 7
M| RM B |cMlec
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SITE B55 HOLE CORE 62 CORED INTERVA| 613.5-623.0m SITE 555 HOLE CORE 84 CORED INTERVA 632.5-642.0 m
2 FOSSIL g FOSSIL
§ g _|P.'P|ARN:TER w a CHARACTER
c laly g Z|l @ 8 |=.lel= glz| =
I EH 3 o1& GRAPHIC € (8% 214 al & GRAPHIC
(53 EE|E g £ ElE LITHOLOGY DITHOLOGIE DESURIFTION |‘§- EE|L B EE|E LITHOLOGY LITHOLOGIC DESCRIPTION
MACCIH < AR 8 wS | SN = HiAR El
= (E 2 a1% i S HEEH B L
 BHHE : l BHHEHH
g | CRHEHE
L
CARBONACEQUS MUDSTONE, brownih black (BYR 2/1) SYR2/1
- S¥YR 21 with interbedded CALCITE CEMENTED SANDSTOME, dark 5GY 201 ?::MN‘%%Z&T:?TSJMEE;;:?:TT;:.:s&r:;:-rghl;lg
DSTONE, medium I4 interbedded CEMI
05 r'-:;. N4) 1o FELDSPATHIC SAN E, madium light gray [N4—8) grading downward to SANDY VITRIC TUFF, ofive
Y 3 . 1 BYR 211 black (BY 2/1) with interbedded graced LAPILLI TUFFS of
] “salt and peppar sppearance but overall madiem dark gy (N4}
el Tnfrsguent burraws ard shell dabris 10 UPPer sections incressing to grayish black (N2); coarse lapilli often with chilled margins,
- =1 ™ e I lower part.
T - Contact ut Section Z 30 em: scouired, o Section 1, B4 em: possible microtauls,
BYR 2/1 y . .
© Section 3, 103—107 cm: distinct lamina, some canvalune Fina lamination and possibls scour frequent.
|~ he ELE
Section 4: carbonscoocus mudstona  grades downward Into
VITRIC FELDSPATHIC SANDSTONE, very dark gray (N3
2 sYR 21 and CALCITE-CEMENTED VITRIC SILTSTONES, very fight 2
gy (N7}, SMEAR SLIDE SUMMARY [%]:
: .67 2,10 2,137 480
Sectinn 4, 10—20 cm: pyrite-filled froctiires. BY 2/t o M o b
. Textura:
Sectlon 4, 17 cm: scoured contact. Sand 13 o 60 10
Sire 5 10 20 20
Section 4, B5—87 cm: band of lapilli. N C;l\r w0 80 o 0
Compoition:
Cusriz 2 2 o 7
Feids 1 1 5 1
3 SMEAR SLIDE SUMMARY (%): 3 M! par ! : : A
2,135 4,140 5,65 e
o D N30 Huawy minarats 1 1 a 1
Toxture: §G 2/1 E‘w . 3 60 0 tl]
Sand 0 a0 50 agonite > =
Sily 0 a0 30 Pyrite 5 - = 5
Clay 60 30 0 Zealite 16 - 30 F }
- Compasition: N2 Carbonate unspee. = a 3 3
Quartz 10 2 2 Calc, nannofossits  — - T
L Faldspas N 8 8 Ratiolarians — B A
4 Mica 4 & 4 4 Plant debris 1] & - 10
Heavy minaraly 1 2 ] ¥R 2N
o o = .2 CARBONATE BOMS (%):
‘nlagonite Tr 5 &0 1 102=0
Pyrite [ - N 3,172
L] Zoolite T 2 T " ol
Carbonate unspac.  — 5 H .
o2 N3 Foraminiters Tr Tr = 5
N7 Calc, nannalossils 2 2 Tr
Radiotariany 1 Tr Te B B| B8 |[CC| N2
] T i Spangespicules  Tr T =
desi T
- Plan debeis 10 1 ' HOLE CORE 65 642.0-661.6m
o
B - s CARBONATE BOMB (%} & OSSIL
Lo it 4,147=3 « |E CHARACTE
8 |zu2]3 2z 2
Er |2%]|3 £ i = GRAFHIC
= z T i
SITE 565 HOLE CORE 63 CORED INTERVAL 823.0-672.5m !l z ;§ E g 2lglozl5| E | viorooy LATKHOGIE DEACHATTION
o | E ; -1 F ] g "§ wl=
2 £ |B § H g
CHA
g E aE z| e E H HEH
o =
T |8 g ElE Lﬁ:gr;g, «E LITHOLOGIC DESCRIFTION —
¥ =1 g N|ZE ﬁ g 2 WVITRIC TUFF and graded beds of LAPILLI TUFF, grayish black
£ |z 3 5 Na (N2} to dark gray (NA), lapllli tutf inpart “salt and pepper™
g |8 E appesrance. Lapilli range to 1.5 om in ciameter,
1
] volD ha-ha Section 2*: imegular interbeds or clasts of carbonaceous misd-
g CALCITE-CEMENTED FELDSPATHIC SANDSTONE, light gray oy
o NBL
NE
f - Section 1, 105-122 em: fine VITRIC SANDSTONE, very dark SMEAR SLIDE SUMMARY (%):
aray (N3), 1,
-4 *BYR 271 o
L, 3 SMEAR SLIDE SUMMARY (%) Tamture:
NE Sanel 50
D 2 Silt 5
Texture: NZ-N4 Clay %
Sand 50 ‘Compasition:
Silt % Cuartz 4
o s e 2
Compasition: _
?,m 3: 3 Heavy n;m.m q‘]
eldspar Palagon
Mica 3 9 Bl e L Zeolim 4
Hesrvy minaraly 2 Carborate unipec. 3
Carbonate unspec. 70
CARBONATE BOMB i%):
1.20-3
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6 CORED INTERVAL 651.5-661.0m SITE 555 HOLE CORE g8 CORED INTERVAL _§70.5-880.0 m
H FOSSIL g FossIL
g % ] CMARACTER « |z CHARACTER
w23 5 izl 2 8 l=ulel= gz @
=] 5 2 GRAPHIC sulEl = ol =
HAEHE 3 5l B E Jasne, LITHOLOGIC DESCRIPTION HAEE § i E|E LITHOLOGHS DESCRIFTION
S|g~|2 | w w3 2R 2 = H w
E;aﬁ;«* z%!gsg'ﬁl
= le a = |8 %
2 [8|3)3]8) ERHEHEHE
—
Ne-NZ LAPILLI VITRIC TUFF, very dark grav (N3). Lapdili 1o
0.5 cm in dismeter, VITRIC MUDSTOME, olive black |5 2/1) grading downwaid ta
1 Na Section 1, 028 om: calcite cemented siltstone and mud- syan LAPILLI TUFF, dark gray (N&] to very dark gray (N3).
stane with drill cuttings.
B L , 35 om: cont h busalt, mediun dark N
SMEAR SLIDE SUMMARY (%) 1 Satiol .05 enni-foact ity bimlt et ik iy 19}
aray [NS),
1,50
D Describad mora tully in vesusl cose descriptions for igneout rocks.
Textre:
Sand 50 N
Sil %
. A N3-Na
Composition: =
Cuarte o N4
Feldspat a
Mica 3 2
Heavy minerals a
Palagonite 40
Pyrite 3 NE
Zealite E
Carbonate umpee. 2
Foraminifars Tr
655 HOLE CORE 67  CORED INTERVAL 661.0-6705m 3| o
2 FOSSIL ]
CHAHACTER =1
x e —1
§§m?22 gzle | ol &3
HEHE z el G Lg LITHOLOGIC DESCRIPTION =
12585 E LE5| & LITHOLOGY |, s
w 5| w 3
R HHEH RS E
c i alg = =
A HEEE 3
N LAPILLI VITRIC TUFF, grayish black [N2) to very dark gray
A N3-N2 N3 I uppar soction.
Pt Lowsr portian af cors s VITRIC CARBONACEOUS MUD-
" STONE, brownish black [SYR 2/1); grading downward in Section
= - 410 LAPILLI TUFF.
h N3 Section 1, 0—100 cm, cosrse—fine contacts with the lapilli tutf
are complex, may be slumped, or cut and 1l Orthes structures in
EYR 21 Section 1 are losdeast deformed contaet, convoluted and imbri-
cated bedding, and faulting. Also, reverse grading on one lapili
§i tulf wrdt, Contacts dip at about 20° in Section 1, 100-130 em,
2 Section 3: ireegular Lavers of lapilli #t 76 and B5—83 em.
e N4
SMEAR SLIDE SUMMARY [%):
.,% 2 1,18 3,16
= = o D
3 Texture:
Sand - £
St - o
LET)
BYR 2/ Clay - et
Composition;
Cuartz ] L]
Feldapar 2 2
Mica 2 3
Huavy minerals 2 2
Clay - 40
Palagonite [ 1
Zeolite 35 10
Carbanate umpea, 3 -
Calg. nannofosiils - Tr
Plant debeix - 10
CARBONATE BOMB [%):
1,70=2
2 3,138=1
FiM| P Nd=NZ
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SITE 555 HOLE CORE 89  CORED INTERVAL _680.0-689.5m
2 | o
2 el
GulB|3 il g
g% E% £ g g;gg £ E Lmﬁ’:ﬂ:, K " LITHOLOGIC DESCRIPTION
H H 2= E
a1t i ih

sy an
Y Al

5GY 41

Basalt (see vivual core description for igneous rock .

Overlying volcanic lapilll wff unit {intermixed with tarriganous
wund snd cley), Terigenous component shows fining upward
trenel from sandstore through siity sandstone to mudstone,
Color grates from dark greenish gray [5G 4/1) through olive gray
(5 471) to olive bisck (BY 211},

Mudstone [mmediately below basalt & indurated and probabiy
baked,

NOTE: Dus to practics of specing bl pieces total recovery
may not correspond with mcovery marked on basalt shents,
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CORE-SECTION 682 683 B84 651 882

Shipboard Studies
] Auteration

Representation

Piaca Numbser

Graphic

-

DEIC_ IOl T,

) 11

Bl 1 T

Orientation
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— ] Aleration

Piece Numbar

Graphic

- w

Reprasentation

Orientation

Shipboard Studies

Aheration

CORE &8, SECTION 2 Depth 672.3-B73.6m

Piece 1: Madium gray (MB) phyric batalt with vertical fracture filled with basalt beeccls antd calcite cemant. Minor
caloite-filled wesicies, Fine-grained,

Piwce 2: Fractured basalt as sbove, calcite vein fill,

Piece 3: Fing grained basalt as above, minar fractures,

Piece 4: As abowe with vein npar horizontal fined with fractured basalts o calcite cement. Slightly coarser grained
than abave, vicln very rare,

Placs 5: Basalt rubbla a1 sbave,

Pincas § and 7: Madium-grained hasalt as above. Very small ymuicins calcive and smectite filled, Fraciures — some
herizontal but others isregular,
CORE 68, SECTION 3 Depth 673.5-676.0m
Maclum light gray [ME) phyvic basslt, 1 mm vesicles rare throughout, iled with smectite, rarely caleite. Two large
vesicles filled with smactite and calcite with smectite alterstion rimi. Much fracturing, il smectite filled; larger
fractures have calcite second-stage Till. One lerge fractiro 1 om wide i Pioce 11 has basalt breccia fill with umectite/
calcite coement.

CORE 88, SECTION 4 Depth 575.0-875.3 m

Similar to Section 3, minor smectite-filled vesicles. Fractures maisily nearhorizontsl,

CORE 89, SECTION 1 Depth 630,0-8815m
Medium light gray (NB) phyric basalt. Scattersd minar 1 mm smectite filled vesicler, rarely caicite. Some glomeno-
phvyrc taxtures. Fractures sbundant, rumercus horizontal but largely irregular, filled with wmectite and lath calcite.
Betow B0 om becoming coarser grained, otherwise similar
CORE 68, SECTION 2 Depth 681.5-883.0 m
Uniform glomerophyric basalt similar 10 Saction 1. Vesiclet and fractures 2 before, Two resorbed clasts (a1 16 and
120 om) of vesiculsr basalt slightly darker [medium dark gray — NaL Vesicles up to 05 om filled with smectite.
Cadcite: minos pyrite in upper clasts. Clasts § cm, elongate.

CORE 69, SECTION 3 Depth 683.0-684 5 m

As above, beis fractured. One small resorbed clast at 1314 cm.

CORE 68, SECTION 4 Depth 684.5-686.0 m

070 em: Similar to Section 3,

T0-120 crn: Grackational unit Piece GA similar to basalt sbave, Plece BB becoming darker and finer grained glomero-
phyric basalt. Vesicles change to calcit-fill, dightly more abundant, still less than 1 mm in size,

120150 cm: Baked sechmuent — clayitone, indurated, clive black (BY 2/1), fine grained with volcanic lapill) clasts.
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CORE 70 CORED INTERVAL 689.5-699.0 m

ZONE

TIME — ROCK
uNIT
| BIOSTRATIGRAPHIC
Fonmwiul

RADIOL ARTANS

TER
5 2 GRAPHIC
£l & | umolosy LITHOLOGIC DESCRIPTION
&
Bl =

TATLCTRE
i
SAMPLES

FORAMINIFERS

DIATOMS

Basalt and voleanic breccia (hyaloclastite) separsted by sandstong
bed, Sanchtone is gresnish gray (BGY 6/1), coarss grained,
feldspathic. At base contaim 2 om size basalt clasts and bivalve
Tragmants.

Hyaloctsrite is olive bisck (5Y 2/1), Clast sire variable, angulsr,
vitric basaltic material. Size 0.5-1 em (lapillil. Comented with
analcite and calcita.

NOTE: Due to practics of spacing basalt pieces total recovery
oy not cofrespond with rocovery marked on barml chests

EGY 81

Sve
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] k] B B B g CORE 70, SECTION 1 Depth B59.5-690.0 m
§ I 3 H E B b o = E £ E]
2 @ i = -E 3¢ @ £ G & Piocss 1 and 2: Fine grained glomerophyric bassll, medium gray (NS, Vesicies, 1 1 to 0.6 cm smectite filled, rare
E § £ H € H 2% E H i
5 g frg £ f8rs s £ § £ Efes pyrie.
2 2 ¢85 3£ 2 g3 8 2% 2 288 3fF 2 288 §3 2 28 E i3 :
B HEES HEES =F £ £t E £8 2 23 cm: Probabiy zone of cors fors — base of flow.
-é g i i gi 5 ﬁ g 2 @& ‘= 2z g g g {6 ¥ é‘ 5 5 E g E& = é .5 Piace 3: Sedimant coarser sandstona at top over chillsd glassy margin 1 mm thick. Fine grained medium dark gray
= L o o e o o et {N4) basalt. Elongate vestically orsented vesscles lined/lilled with umectite.
] ] ] ] [ 1 ] ] Pisces 4 andd 5A to 80 em: Fine geained basalt, sbundant small calite/smactite filled vesicles, largest sround 7080
|— with more smectite hare. Resorbed clast of vesicular altsred basalt/sgglomerate.
Pioces SA (B0 em|) and 58: Coarse grained, lais vesicular, glomerophyric basll, medium gray (N5), Horizoental and
= vertics| fractures, smectite and calcite filed. Vesiches are rare. Baso — vertical vesicl train, calcite filled snd smectite
lined.
CORE 70, SECTION 2 Depth 601.0-6023 m
0=22 cm; Similas to Sectlon 1, veskcle trains, smectite and calcite,
22-32 om: Finer grained chilled contect with ying sty partly into base of the flow
—{ (modium gray - N5].
32-54 cm: coarme grained, eobably i well hedded, planar: caleite coment,
7| aresnish gray (SGY /1), Coarse buse ~ lerge basalt clasts 2 cm In dismater and bivabves and other broken-up macro-
fauina.
54133 em: Hyaloclastite, olive Black [SY 2/1), Clact size variatie, angular, peobably vitric bataltic material, be-
= tween 051 con (lapilll size). Cemented with silica phase(7] and calcite,
o —
b
a® 4
a® —
5 &
4 4 T
4 5 —
4 F
4 a —4
b & |
abd
i -
- L

CORE-SECTION 701 To2
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SITE 555 HOLE CORE 71 CORED INTERVAL 699.0-708.5 m SITE 555 HOLE CORE 73 CORED INTERVAL 718.0-727.6m
g FOSSIL T}
ACTE] = FOSSIL
§ g rnaTER « |& | _craracten
MEIE FA ) 2 |= =
EEL olg w| 23 g
gt .:E 2 g E meggv LITHOLOGIC DESCRIPTION b E§ = g 2 & umgv LITHOLOGIC DESCRIPTION
w3 |82 2 @ HEt1H Q b
RN E 2 £3E o33 HNREE ++E
S HETEE TEH ;e g 5
CRHEEE 3 EBHEHE 3
Voleanic breccia (hysloclestite), brownish black [BYR 2/1) Volcanie treccia (hyslocluite) Inuerbedded with tuffac-
Clast size gonerally 1-2 em but some up to B om. Clasts are ®oui sandstone unit, olive I:ndf {6G 2/1). Sandstone i
1 basaltic glass and basalt, some larger clasts contain vesicles. Well ﬂﬂ_l" grained at the top, becoming finer and then coarser
packed and cementsd with white [N9) caleite, snalcite and 1 again at the base. Poorly sorted.
Hyaloclantite eomists of angular clsts wp to 10 cm In
Possible basa of one unit st 130 cm. Below h alightly finer grain size. Minor evidance of grading N blddil\_‘- Very poorly
vize, sartad sisewhere, Cemented by white analcite and calcite,
555 HOLE CORE 72 CORED INTERVAL _ 708.5-718.0m
2 FOSSIL 2
x |B CHARACTER
8 |=.l2ln z| @
2. |8x(2|2]4 ¥ GRAPHIC
| g l-§ 4 g E E E LITHOLOGY 5 LITHOLOGIC DESCRIFTION
AHAHHEHEEE : g
F |8 |z % =
g |8]32 g H =
Volcanic brecela (hyaloclastite), Basaltic glass clasts with some 3
vasicular basalt clasts B to 14 cm in size, Whits (NS) coment of
analcite and calcite,
B 56201
4
5
B B

LpE
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SITE 555 HOLE CORE 74 CORED INTERVAL 727.6-737.0m SITE 555 HOLE CORE 76 CORED INTERVAL 746.5-766.0 m
g FOSSIL 2 FOSSIL
5 g : TER . ,. 5 CHARACTER
Bull g b4 = "
E EH HEIRS GRAPHIC EMEE 2l 2
HEHE E BElE e, s LITHOLOGIC DESCRIFTION =L §§ HE g £l “"”&;gv LITHOLOGIC DESCRIFTION
w 2 | UTHa
:.‘Eggaggigi E g g:Eia;g gl e 2 a
Sl ERHEEI £ a E|E HEE E
S [8]5[33f £ MHHHE E
Valcanic breceis (hyaloclastite) Pillow basalt overlying voicanic breccia (hysloclostite]. (Lithol-
: ogies described on visual core descriptions, |
1 Anguiar clasts of 1-5 mm basaitie glas, same basalt elasty, ;
Horizontal and vertical fractures minar, Cemented by white anal- 1 Nate: Due to practice of spacing un.uh plecas in curatian,
i and calcite. Very unitorm {chaatic), na grading or bedding. facovary may not comespand to that indicated heve.
Orwe very lasge bsalt clast in Section 3, 41-55 am,
2 2
3
u 3
SITE 555  HOLE CORE 75 CORED INTERVAL 737.0-7465m
; FOSSIL
x |§ | cuanacten
- EMEHEE HEIR
H 2 HE R anassic LITHOLOGIC DESCRIPTION
HEHE S 5|6 E LITHOLOGY ks g
£7|E |3 3|2 HEN E 4
F |38 HEE g = i
% § HEH -E 3
1
Volcanic breccis ysloclastitel overlylng pillow basalts, Hyal-
ociastite consists of sngulsr clasts of baaitic g and basalt
comanted by white analcite and calcite. Clast size generally les 5
than 1 em. Some hint of laminations throughout.
N2 Mote: Due to practice ol spacing basslt pleces in curgtion, re-
covery a3 indicated here may not eorrespond with that indicated
by coring summary,
2
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CORE 75, SECTION 2 Depth T38.5-739.8m

Piaces 1 —6A: Fine grained medium light gray (NG vesicular basalt. Vesicles up to § mm, calcite filled and smactite
lined/filled. Large iregular vesicles in Pieces 1—4 and smull circular in Plece SA, sbundant.

Pisces 5B-E: Coarse grained glomerophyric medium light gray (NG) basalt. Rare vesicles [calcite and smeetite).
Minar fracturing. Caleite followsed by smectite fills: horizantal and vertical

Pioces & and T: Finer gralned vesicular basalt, vesicles 1-6 mm caleite filled iregular. Base of lhow?

CORE 76, SECTION 1 Depth T46.5-T48.0 m

0-50 een: Coarss to madium grained glomeraphyrae basalt with sbundant 12 mm spherical vesicles. Caleite and/os
umectite filled: scattered rreguisr 2 om (vertical orientation].

50-118 cm: As above but wesicles become smaller and rarur, all smectite filled,
80--93 cm: Almaost completely resorbed clast of vesicular basalt (celcite filla),

119-140 cm: Finer grained unit with sbundant vesicles — vertics!, irmegular up to 2 cm vesicies filled with calcite
and smectite.

140180 cm: Sharp angulsr contact to glassy black (N1} basalt possibly pillow margin, calcite veined and small
caleite filled vesicles.

CORE 78, SECTION 2 Depth 748.0-740.6 m

0-18 em: Glasty margin at top. Fine grained highly vesicular basalt. Vesicles up to 2 cm, elongate and irreguisr,
calcite filled; some have calcite rims and clay fills [not different 1o below), Ditfuse: irragular darker paiches — re-
sorbed glawsy basalt?

1838 cm; Unife black and minar smaectite filled,

3648 om: Abundart vesicles 1-2 mm, some up ta 1 cm, resarbed darker glassior fragmaents as abawe. Calckte and
smectite fills,

4861 om: Coarser, uniform basalt, Rare large vertical Tiled vesicin.

61 em;: Irregular contact,

8170 cm: Vesscular and Incorporated glass with chilled very fine 1 cm glass masgin, curved.

70-73 cm: Glass, brecciated, camented with calcite between fower glassy margin (pillow?),

73-85 pm: Vesicular basalt with resorbed glassy clasts. Vesicles sre calcite linesd and clay lilled, margins from
1 mm—1 em,

85-108 em: Coarser grained, scarrared lwge iregular § mm—1 em vesicler. Catcine lined/filled, some have clay fill,
10B—116 em: Finer grained mase abundant veiickes snd rasorbed glass s above.
116117 em: Glass rind of bath abave and balow bawlr units,

117-135 em: Vesicular fine grained basalt large vesicles, calcite and later cley 0k, up 1o 1 em; glasy resorbed
chests,

135-150 em: Sloping contect with 2 om black gless margin with calcite frsctures. Vesicles in gless calcite filled.

CORE 78, SECTION 3 Depth 740.6-761.0m

0-20 em: Glassy rind! fine graired medium gray (NS] besalt with reworked irregulsr glass patches snd sbundant
caleite fillfcaleite snd later clay Fill vesicles.

20-42 cm: Cosrse grained basalt bess vesicular, Vesicles rare but lasge,

4253 e Fine grained as above — glassy rind at base.

Piece 3: Glassy rind of undeslying basslt pillow with calcite cement (illing largs fractures.
Piece 4: Fine grained vesiculas basal as above with glassy rind at base,

Piece 6: As above — ghussy rind at base.

93— 108 em: Glassy rind a1 top then basalt . abawe,

108—145 emn: Coarse grained ai b sbove part with rare largs veskclns — quartz fill,
145150 em: Becoming flne grained vesiches and resorbes glass clasty.

CORNE 78, SECTION 4 Depth 761.0-7626m

Pince 1: Glassy rind, cabcite Iracture fill basalt. Fine grased with vesscles and resosbed elasts,

10—42 em: Glassy rind st top with fractured glass cemented with cliy and calcite below, Fine basalt with targe
weticles up to | em and rasorbed glassy clasts

A7-90 cm: Coarser grained ghomerophyric basalt with horizontsl frectures snd minor large wmicles filled with
cabeite and clay.

B0—107 em: Fine grained zone & above,
107110 cm: Glassy rind a5 sbove,
110150 em: Fine zone a5 above.

CORE 78, SECTION & Depth 762.5-763.5m

0—24 em: Glamy rind. Fine grained unit as sbove.

24~48 cm: Coarse unit 1 shave.

AB~-58 em: Fine unit with glassy rind a1 bae.

B8-05 cm: Volcansc tult/lapilll, lithified (baked?), greanish black (58 2/1) clasts up to 5 mm.
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SITE '.'955 HOLE CORE 77 CORED INTERVA 756.0-765.6 m siTe 555 HOLE CORE 78 CORED INTERVAL _ 766.5-775.0m

; CHARACTER E FOSSIL J

CHARACTER
g» 5"‘?5 H EIE| 2| onammuc g MHE ] gl 2
ég Eé £ S . 2;'& £ | Liocoay 5 LITHOLOGIC DESCRIPTION e E'g‘ g E S i' Friiin L LITHOLOGIC DESCRIPTION
H = E w3 |zMIE < "

N HEHHE Eé c iz 3 g b o

ENHHEHE 3 g HEH: 3

Valeanie breccis [hyaloclsstite). Comists of anguisr clests of
basitic glass generslly less than 1 om in size, Angular clasys of
basale 2-10 cm in size are scattersd throughout, Cemented by

Volcanic breccia (Ryalocisstite). Smailer clasts {up to 2 cm) are.
white anabcite and calcite.

bassltie glaws, Clavts of basalt are wup to 10 cm in size, some with 1
plassy rinds and some contsin vesicles, White cement is analcite
wnd calcite. Massive, no svidence of bedding.
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SITE ;ﬂ HOLE CORE 78 CORED INTERVA T75.0-7845 m SITE 556 HOLE CORE_81 CORED INTERVA 744.0-8035m
H L I g FOSSIL
§ g CHARACTER . g CHARACTER
« " |z ¥ = @
2. |2y|8 8| = GRAPHIC EMEELE: HEIR
12 ';E £l g HIH £ | uTHoLoay LITHOLOGIC DESCRIFTION ge |:§ i E BElp | (Soame, LITHOLOGIC DESCRIFTION
FUIH ] 3 g w3 |3R[2] 8|3 HEIR e &
£l 15)8|2 gl = : A HEEH B BEER s
At T A AHHHH :
E 3 RHEEHEE B
Volcanic breccia Myalociastite). Angular clasts of basaltic glass
generally iess than 1 cm in size comprise the groundmass, Larger Walesnic breceia (hyalactastitel and basals.
wnguiar clasts of basalt up 1o 20 em in size are scarered through-
out and become more common in Section 3. Cemented by white Breccis consists of angular clasts of basaltic glass up to 1 cm in
anaicite and calcite. slze, Larger anguler clasts of basalt are se1 in the matrix of glass.
Al comanted by analcite and calclie.
Section 3, 63-70 and 7802 cm besslt clasts, Sandstons clat
" 123131 cm, Note: Dus to practice of spacing basalt pleces during curateon,
total recovery may not carmespond 1o that shown here.
2
3
SITE 556 HOLE INTERVAL  B035-813.0m
E FOSS1
4 g |_cuanacten
MEAOEE
3 EHEH 3 E LITHOLOGIC DESCRIFTION
w3 [ER(2 3 FEM
il i
s [8[3]3 3
555 HOLE INTERVAL _784.5-784.0 m Pex
g FOSS5) E:'_ Baalt, more fully described on visual core descriptions for
3 | CHARAC s igneous rocks, Interbedded with sandstone and mutstons, both
g L 3 g - dark greenish gray (5GY 411),
BEHHE )
= E L o HTHOLOGICDEECIETION 2 Sandstons is medium grained, planar bedding evident, and over:
'!: E ] g 5 g 1 BGY 4/1 Hes mucitone also planar bedded,
]
g[8 H 3 NOTE: Due to specing of basalt pieces total recovery may not
cormespand to that shown hers,
Voleanic breccin (hyaloclastite). Angulsr clasts of basalvic glass -1
up to 1 em in size make up the matrix, Larger clasts of basalt up 3
1 to 30 em fn size are common, particularly in Section 3. Camented —
by analeite snd caleite, 2 j
3
2
3
4
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CORE 81, SECTION 2 Depth: 796.6-797.0 m

Agglomerstn as Core 77, Saction 1
4285 em: Very fine grained basalt. Top: glassy top and incroporated glass. Resorbed: soma glassy infills fractures.
Soma veskcliy, rare — white analcite/caleite filli,

B5-150 em: Madium grained highty vesicular bassit. Infille all emectits, snabeite and caleite. Some horizontal vesicle
traing.

CORE 81, SECTION 3 Depth: 787.0-788.6 m

Cabras grained glomerophyris batalt, vesacles common thraughout, Mostly analeite filisd at top, then calcite lawer
down [sbout 50 cm) and below 90 ¢m ol wmectite, Some smectite filled fractures, vertical and horizontal, very
minor,

CORE B2, SECTION 1 Depah 803.5-805.0 m

0-38 em: Fine grained fractured basalt, irreguisr vesicle patches. Some brecciatson, minor. Smectite and analcite
Filled.

3B-67 em: Highly broceiated fine grained besalt. Fractures fillad with Lapilll size basalt clasts st in glass imectite.
G786 em: Fine grained vesicular bassl,

Pises 3: One hasalt fragment as sbove snd sandutone a5 balaw,

Piece 4: Sanditone, madium grained, probably veleaniclaste, dark greenish gray (SGY 4/1) planar bedeled.

Plecs BA: Baked mudstone, BGY 4/1.

106121 em: Fine grained bacalr, rare vesicies smactite filled, fracturing,

121150 em: mwlyalm basalt, mumerous irragulss caleite filled vesicles, glomerophyric, minar fractures, and
srmectite filled.

CORE 82, SECTION 2 Depth 805.0-808.5 m

040 em: Coarse grained vesicular basslt. Iragular vesicles smectite filled mainly, some calcite, Minor fracturing.
40-54 cm: Glasy rird 8t sharp upper contact to fine grained basalt and frectured glassy base also. Largar irregulsr
smectita/calcite weiicles

54-82 om: Baked sandstone with hasalt fragments brecciated during flow into sandctone, Sandstone is fine 1o
madium grained dark greenish gray (SGY 4/1),

82142 em: Fine grained busalt wrih abundant fractures, catciie snd wmectite filled, Very aregular Iraciures. Some
rmsarbed clasty,

CORE 82, SECTION 3 Dépth BOE.E-807.1 m

Piocas 1-3: Fractured fine grained basair. Smectite filted fractures snd minor Large veticles. Rubbde.
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SITE 656 HOLE CORE 83 CORED INTERVAL 813.0-B226m

§ FOSSIL
g |3 | cusmacren |
E |Eu[E] 2] z| 2
T% HHE % g § g P . ’ LITHOLOGIC DESCRIPTION
N EAHHE 4
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HHHE FiH

Basalr, mare fully described on visusl coe dewriptions for
igneous rocks,

JEEEE| ull?luu‘run

MNote: Due to spacing of baalt places during curation, total re-
covery may nat correspond 1o that shows here,
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CORE B3, SECTION 1 Depth 813.0-814.5m

Very cowrse grained phyric basalt with aburdent irregulsr smectite filled vesicles up to 2—4 mm throughout; some
caboite filled. Rare fractures. Smectite, pyrite, and calcita fills.
CORE 83, SECTION 2 Dapth 814, 5-818.0m
As Core B3, Section 1. Vescles much amaller — 1 mm, still sbundant toward base, Caleite filled weirs at 110 em.
CORE 83, SECTION 3 Denth BIB.0-8163

Pleca 1: Aubble.

Pleca 2: Finer grained basalt than in Core B3, Section 2. Abundant fine vesicles, smectite fillad. Some pyrite fillea
fractures.
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566  HOLE CORE 84 CORED INTERVAL 822.6-832.0 m SITE 655 HOLE CORE 86 CORED INTERVAL 841.5-851.0m
g FOSSIL m B
§ H c:an;mn s « |E CHARACTER
“ -
2. [2u|E|2 els GRAPHIC 8 |zulz[2 E|l 2
13 FE H B & E| E | utHooay LITHOLOGIC DESCRIPTION e EE s § 5 ge[ & tﬁiﬁﬁﬁw R R
w3 |Z < gl g 4 E HE 2 H E &
Z g HUE K E g E HHEH K EEEg 8
S |5 £ 3 £ s = !
S HEHEE 3 ERHEEEE: 3
S L s - ] -
Sl . ~ EYR2N
o MICACEOQUS VITRIC SANDSTONE, very dark gray (N3] inter- -
N3 bedded with MICACEOUS SILTY MUDSTONE, brownith black M4 SANDY VITRIC TUFF, dark gray (N4] with interbed of
o feYRany. MICACEDOUS SILTY MUDSTONE, brownish black [5YR 2/1]
1 1o very dark gray (N3},
=3 -
L SMEAR SLIDE SUH:M::“Y n‘s:.m Seetion 1, 170137 om: basalt, light gray (N8} to gray [NS).
oL | Fa
* N3 Texture: | we—ns Section 3: interbacded lapilli wifs.
Sand 20 8 . ) .
2 - Silt 30 20 lsvn an Sections 2 and 3: taint lamine at 5° dip.
L] G g % M3 ; .
ZYR2N Compasition " Section 3, 80 em: distinct channe! with cutoff lamins,
Quartz 72 36 H
Fuldspar 8 16 F E
Mica o o = L] Lapil tuff
Heavy minerals 1 1 ¥
Clay 40 0
Palaganite 7 m
Pyrite 5 - 5 Laminuted clays
Carbonate unspec. T B -
10YR 22
Cale. nannolowils 4 -
Plant detais 3 - a SMEAR SLIDE SUMMARY [%):
5 2,85
CARBONATE BOME [%): g ) D o
2,15=6 = | M3 ;’::m. o -
M SYR 21 St b 20
- l o e
655  HOLE CORE_B5 CORED INTERVAL 832.0-8415m Composition:
[T} e N3 Ouartz 30 15
3 mnsmmn. | 8 Faldspar 10 5
3 é 7 o 3 . z Mica 5 10
2 .
S H = Heavy minerals 1 1
gt EE H i § HE e, LITHOLOGIC DESCRIPTION Sy & i
w3 |2 = u X b u g e Palagonite a5 -
z[E HH H Pyie 2 2
ERHEHEBEE 3 Zealite [CR—
-~ Carbonate unipee. 2 3
Cale. nannofouile.  — 2
4 1oYR 22 MICACEQUS SILTSTONE, dutky yellowish brown (10YR 2/2) Plant debris i 2
nzp - Intarbedded with LAPILLI TUFF, grayhsh black [NZ). Many
basalt fragments to 5 em diameter. Analcite cement, CARBONATE SOME [%):
) ‘ 3,86=2
= Contact a1 Section 1, B0 cm irreguiar. cC=2
ue SMEAR SLIDE SUMMARY (%):
1,50
o
Texture:
H Sand 0
g i Sih B0
| 1wovR Clay 0
-% l Nll;\' 22 Compaosition
H 2 B Quartz a0
= N2-N3 Feldsnar 10
Mica 10
e Hoavy minerals 1
o
Palaganits T
Pyrite 3
Carbonsts unspec. 5
3 Prant dobris 2
CARBONATE BOME (%):
1,40=2
1,78=7

SSE
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SITE 555 CORE 87 CORED INTERVAL 851.0-860.5 m
o
T
£ |2
g Bu THE
2R A il i & LITHOLOGIC DESGRIPTION
12128 Hi A LITHOLOGY
w3 |EN ugla| ¥ = 2
z I 5 @ E
L dik
: H T
- MICACEOUS SILTY MUDSTOME, dusky yellowith brown
05 10YR 22 (10YR 2/2); minar lapilli bands throughout, LAPILLI VITRIC
: B - TUFF, gray (NS),
Calor grading dawnward to dark gray (N4,
13—‘ -
= Lamina throughout are subhorizontal.
- o Section 3, B=7, 5354, 70-88, and B8-87 cm: local il beds.
] q L ]= NS Sectian 5, 3018 em: lapilll dyke.
. (o]
(i 10YR 22
2 - — NG SMEAR SLIDE SUMMARY [%):
(o} 229 4,75 5122
] 10¥R 212 D o D
5 Taxrura:
o 0 W -
Sil 50 30 -
- Clay a0 &0 -
T 1 Compositian:
— bt L te 1 » 4
=3 10YR 212 Faldspar 1 8 1
3 Mica - 10 1
3 =1 1 Huwvy minaraly Tr 2 -
3 = Clay — 40 -
— — Vileanic glass Tr - -
5 3 Pilsgonite 85 5 18
3 4 Pyrita = w0 -
5 — b Carborate unipes.  — 1 15
i - Caic. nannofoisils  — 1 1
r e . x Plant dobieis - 1 -
218 3 10YR 212
= CARBONATE BOME [%]:
.1 A i B, 146 =2
= B24=3
T
5 <}
& Na
10YR 77

SITE 555 HOLE CORE 88 CORED INTERVAL BB0.5—870.0m
g FOSSIL
¥ |& |_cHamacTeR
8 |=.l2ls =l =
<) =. - =3 3 >
EElEE|t 2 2 SE| B LITHOLOGIC DESCRIPTION
g3 |E7 E| 3|38 [e5/8] 2 FHE
M AHHHH :
R H E §
H z |3 |82 B
-
L VITRIC MICACEQUS MUDSTONE, dusky yollowish browm
F N {10YR 272} and Imsrbeds of LAPILLI TUFF, medium geay [NS)
and mediam dark gray (N4), “alt and pepper”’ appearance,
B 1
= N4/NG Clay and sile laminatkons throughout in flassr form,
Seipulid scattored throughaut, epecially Section 2.
e Section 4, 70 cm: scoured contact with VITRIC MICACEQUS
FELOSPATHIC SANDSTONE, medsum dark gray (N4), graded.
B SMEAR SLIDE SUMMARY %}:
1,7 BI5
2 o o
Texture:
Samd o &0
Sin 30 0
Clay 80 20
|| Composition:
z Cuartz 15 45
B Feldspar 5 15
3 i Mica 10 0
g Heavy minerals  — 2
2 Clay 50 12
i E 3 Valeanic glass - ™
5| % Palagonits 10 15
g Pyrite 4 -
= Foraminiters T -
b H Calc, nanaafossily 1 1
AP i Plant dudris 5 -
10YR 212
| CARBONATE BOMS [%i:
41222
4 .
5 .
; : "
L » |-~
- aAls| ™
E L
5 -
= 10YR 22
B|efec] N3
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SITE g&6 HOLE CORE 839 CORED INTERVAL 870.0-8795m
g FOSSIL
x |& | _cnaracten
g |z.lels g gz| =
G 2 - R
g HH H g B LTioLagY LITHOLOGIC DESCRIPTION
A HHHHH EE
= - &
c <
FEHHEE EE
8 SILTY MUDSTONE, dusky yellowish brown (10YR 2/2); Taintly
YR 22 Raminated.
05
1 Section 1, 95-91 em: graded LAPILLI TUFF; "t and pepper™
P appesrance, medium light gray (NB) lapilli in dark gray [N3)
1.0 ™ matsix,
. SMEAR SLIDE SUMMARY (%):
1,130
D
Texturs:
Sand 0
Si a0
Clay 40
b Camposition
Cuarsz L]
Foldspar 7
Mica 5
Haavy mimerals 1
Clay 40
Palagenite 5
Pyrite 2
Carbonate unipec. 7
Plant debsis 5 N
SITE 555 HOLE CORE 80 CORED INTERVA B879.5-B89.0 m '
g FOSSIL £ '
« |& _||:Hmw:
3
§’ ERH : g BRAPHHG : LITHOLOGIC DESCRIPTION
e E LITHOLOGY
O = B - '
LR aHHE 1 5H |
R . BEedl
= -
10YR 2/2 |
MICACEQUS SILTY MUDSTONE, dusky yellowish lwown
Iy ! (10YR 2/2). lodistinctly laminated,

Litalang

Section 1, 55 em: contact with basalt — contact axhibits chilled
margin Wit plliow structure = sho sediment.filled cooling
erack, Immediately above contect is a sandstons, medium gray
[NE).

SMEAR BLIDE SUMMARY (%):
1,30

=]
Texture:
Sard 20 '
Silt 40 '
Clay v 40
Composition
Cuartz kLl \
Faldspar B
Mica 10
Haavy minerals 1
Clay 4
Patagonite 2
Pyrine 4
Carbonate unipec, 8
Foraminifers Tr
Plant dabris 2
CARBONATE BOMB (%)
1,33=3 !
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g T 3 CORE 80, SECTION 1 Dwpth B80.0-881.0m
g § % " g ! _E ‘E & g 5 E 0 -55 em: Sanditons & above,
‘g s g E ‘-E B % _E g e 'g _E B g _S 2 é 'E g _E % -] 2 B E 5575 em: Dark grov (W31 very fie grafned sphomtic basalt. Minor vesiches — caleite filked.
Z 25 § 4 i F 2 T g2 = I 2 28 & § s =2 & E ] E z & E % 3 7685 cm: Lighter gray (medism dark gray — M), very fine prained phyric basatt, Horizontal fractires, Calcite
g E,, £ ] 3 g '§- s 8 §f E 3 53 3 g g 23 £ 'S_ 5 § §_ e 5 Hilked, Visictes small, smectite filled with rae larger ones calcits filled,
o E 8 © & e £ & &< [ S & = g2 & &« vE o & & o & 95-125 om: Fine grained phyric basslt becoming coarssr grained, Abundant small (1 mm) vesilces all smectite
0= 1 ml —1 - — — —j —1 — m = filled.

= CORE 80, SECTION 2 Dpeth 881.0-8825m
= Very uniform, medium grained, glomerophyric basslt, medium light gray (N5), Minor fractures mottly smectite
fillad, rare calcite fills, Abundant fine vesicies thrgughout, becoming larger balow 60 cm {up 1o 3 mml, all smectite
filled, ard ircegular shaps,

AE 80, SECTION 3 Dey  5-B84.0
Ji= col oN pih 832 m

Medium grained glomerophyrs basalts weth abundent rregular vesicles — smectite filled, No varistion through core.
Fracturen irreguler, incraasing in fragquency toward base.

CORE 90, SECTION 4 Depth 834.0-8848m

At sbove, possibly bacoming finer gramed and vesicie reduced in size Delow 80 em,

|

| I T R
ZA
T
|
|
TS oW e

=T
Y/ SN VA= e VA |

|
-

CORE-SECTION 901 902 80-3 904
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SITE 555 HOLE CORE_ 91 CORED INTERVAL 889.0-898.5m SITE 65556 HOLE CORE 93 CORED INTERVAL 908.0-917.5m
o
g FOSSIL 1] FOSSIL
§ § TER " § CHARACTER
SulBl2 BE| 2 8 |=z.lz2]al% gz w
] B = 2 8| &
TE|EE| LB # g | aRMmC LITHOLOGIC DESCRIPTION I HEE HE|E Lo LITHOLOGIC DESCRIPTION
e A HHEHE +5H ;=§”;agg§’a£
N i At
|& HE HE Fk s |8 3|58
HABALY N3 MICACEOUS SILTY MUDSTONE, dark gray (N3} to dusky yel-
lowish brown (1DYR 272) with interbeds of LAPILLI TUFF.
Section 1, 131 cm: lower contact with MICACEOUS SILTY Greenish gray (SGY 6/1) Lepilll in matrix of dark greenish gray
1 MUDSTONE, dark gray (N3], olive gray (Y 4/1), with inter- 5 (5GY 4/1),
beds of VITRIC FELDSPATHIC SANDSTONE, greenish black.
[5GY 2/1), Vaguely laminated theoughaut.
- Section 2, 5148, 65, 7375 em: graded lapilli bands. Section 2, 123 em~Section 3, J cm: basalt piliow, medium dark
N3 aray (N4).
- SMEAR SLIDE SUMMARY (%):
- sav .5 2,100 Core-Cateher: basslt clasts.
BY 411 " L 10YR 22
Texturs:
2 Sand Lol SMEAR SLIDE SUMMARY (%):
St 0 30 2 1,46 3,
Clay 0 50 M o
Comipasition:
e Quartz L _ -
Feldspar e 5 - 2 2
Mica 5 10 b - 0
Haavy minarals 1 1 |
Clay 20 40 - a0
Palaganite % 5 10YR 22 - 5
Pyrite ~ 5 4 = 10
Carbonate unspec, — 8 N H
Plant dubris - 3 - - a0
B 4
B e 8|eg 5 5
15 2
SITE 655 HOLE CORE 92 CORED INTERVAL 8985-808.0m = i
=2
T
¥ |2
- gl g SITE 556  HOLE CORE 84 CORED INTERVAL 917.5-327.0 m
= |2z el GRAPIC LITHOLOGIC DESCRIFTION [
M g% 3 ,_.“:::’;('.L,“
= E = 2
F - EMAEE gzl e
2 A AHEHELE HE|E | orer LITHOLOGIC DESCRIPTION
SGY 4/1 TR EI T E A EIR 2
[~ Void VITRIC MICAGEQUS SILTY MUDSTONE, very sark gray (N3], E g & £ E; =
- tapilli satenred In roughty hori 2 FERE 6
057 ] SYR AT
1 = Section 1, B35 em: LAPILLI TUFF, oliva gray (Y &/1). bur. - — VITRIC MICACEOUS SANDSTONE, brownish hiack (EYR 2/1)
: rowed. Lapilli: greenish gray (5GY B/1) and grayish black (N2}, . - with digtinet lsming and flser bedding. Scattered serpulids
1.0 in matrix: dark greanish gray (BGY 4/1). 0.5 interbedded with LAPILLI TUFF, generally cark geay (N,
E SMEAR SLIDE SUMMARY (%): 1 B Section 1, 100=135 cm: lapilll and basalt clasts with reaction
= J o) f SYRZM rims in dark gray (N4} matrix Lepilli: gresnish gray (5G 61).
= o 1.0 =
Teaxture: N4
Sand E
- I MM, :
site 20 C s SMEAR SLIDE SUI J;:w L1l
4 Clay 60 2 C o x
Eotcsny - SYR 2N :
Quartz 18 bk -
Faldspas 8 it a0
Mica 10 prad 5
cc Hanvy minersls 1 Campaditions
B X
i i Pulegonite 12 Quartz 3;
""c ,"' " ¥ Mics 10
.. 2 Haavy minersls 1
Plant debwis 2 Clay 30
Patagoni 0
CARBONATE BOMB (%): A ite 0
=2 Carbonate urupec. 3
Plant debris 2
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g z 2 z z 2 2 CORE 95, SECTION 1 Depih: G27.0-928.5 m
i oy §.2 3 §.3% 38 3 1% 32 .4 14,48
5 g2 F B g g Sgw_ 4 § g2 JE 5g & £ 9 15 cm; Mudstone, madim gray (NS), fine grained, indurated.
i £ z§ ef E E 2 2 2§ 3 .§ 3 5§ g ; £ 2w E E i 2 2 25 i § 3 s g 3 % 1520 cm: Sandstone, cosrse grained, dark gresnish gray 1SGY 4/1), indursted, Alsa in Pieces 2 snd 3A.
H _E é EE & g E ﬁg, 5 2 g gg B =2 g g §- 5 E 2 5 8 ‘5’ 5 = 5 g ‘E g 235 Piece 2: Thin, very fine graied bssalt flow, Basalt dark gray [M3), Contact with sandstone above and below.
em 5 &< s & g & 5 dc & & e 6f 6 2 L OC 6 B & Sk &< Piece 3: Fina grained glomerophyric basalt, medium dark gray (NS), rare fractures, naar vertical, Vary rars vesicles
fillad with graen smectite,
0= . = 1 i —— m |—| m - - T =
J —I Pieces 3B and C: Very fine grained basalt, aphyric at top becaming phyric, vesicles rare, smectite filled, grading
1 1 from N3 o NS
I ] D> —|  CORE 95, SECTION 2 Depth 678.5-830.0 m
1
N 3 g 1 Medium grained glomerophyric besalt becoming coarser below 50 cm. Nonvesicular; fractures minar mainly. oe
] | emedam 80" to horizontal, some st 80" to this direction, Fractures fiiled with umectite.
9 = | CORE BB, SECTION 3 Depth 830,0-830.3 m
3
- Coarst grained glomerophyric basalt as before, no vesicles, rare smectite filled fracturas; sharp fractures nated which
— _1 have ne common disection.
- 2 J
50— —
. = .
100— 4 —
A-B
5
1 A-B 4
] . L— ]

CORE-SECTION w1
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CORE 96, SECTION 1 Depth 936.5-938.0 m
Coarse grained glomerophyric, medium dark gray [N4) basalt. No vesicies, fractures fairly common. Dominant
tracturing horizontal and at 807 1o horizontal, Fractures ganerally bess than | mm across, smectite filled. Langer
fractures are smactita lined and zeofite-filled (analcite?), Minar very caarse grained sone around B0 cm,
CORE 86, SECTION 2 Depth 838 0-830 6 m
Coarser grained glomerophyric, nonsasicular basalt sy before, Mo varistions in grain size. Discernible apart from
two minor coasser tones (15 and 79 em), Fracwring comemaon, no spparent preferred arientation although thess
wide smectite-filled fractures nedr bate are parallel snd near-horizontal,
CORE 96, SECTION 3 Depth 839.5-041.0m
Coarse grained glomaropbyres Basalt a5 before — one coetysr band betweer B5— 105 cm. Fractured badby, fractures
infilied with black smectite. Fracturas nesr harizontal fup to 207 from horizontal), No vesicles.
CORE 86, SECTION 4 Depth 841,0-8425m
As bafore, uniform glomarophyric basaln, Fractuing becoming very Intana locally. Dominsnt dirsction eill e
C but ng L a1 many angies. Smectite fill near froctures. One wesicle at 110 em filled
‘with black smactite.

CORE 94, SECTION & Dapih $42.5-8440m

A1 before, uniform Throughout. Fraclures again very common, mainly near horizontal. Smectite filled, larger ones
have analcite & later phase, Minor farge round vesicles are smectite Tilled, up to 0,5 em n Plece 6.
CORE 96. SECTION & Depth 844.0-845.0 m

As before, highly fractured coarse grained glomerophyvic basalt with uniform geain size and smectite and analcite
fracture fills,
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CORE 87, SECTION 1 Depth B46.0-847.6m
Coarse grained glomerophyric medium derk gray (NG} basalt, No vesicles, but very frequent Iracturing. Fractures
mainly aligned within 20° of horizontal but mainly crom-cutting fractures ot no particular slignment.

CORE 97, SECTION 2 Depth: 847.6-948.0 m
As before. One coarser band st B0 cm but otherwise uniform, Fracturing becoming more intense in similar fasheon
to that prewiously described, with soma pieces completaly shattarsd.
CORE 87, SECTION 3 Depth 840.0-860.5 m
Uniform coarse grained glomerophyric basalt as befors, ane coarser band at 3540 cm, Fracturing intense, as pre-
viously described (near i with ing frectures orented in no particular direction al-
though same suggestion of about 60" J.

CORE 97, SECTION 4 Depth 86058520 m

A3 bafore, arientation of fracturss becomes daminantly 60" balow 50 cm, Sorme fracturss have lata calcite/analcits
fitls fatter smectite).
CORE 97, SECTION & Depth 86208535 m

Fractured coarser glomarophyric basalt as before. Fractures filled with smectite, with ane showing snalcite fill
also. Fractures dominantly marked sbout 80 * to horizantal.
CORE 97, SECTION B Depth 963.5-955.0 m

Highly fractured basalt as before. Fractures dominantly sbout 80" from horizontal but athers s apparently ran-
dam. Basalt texture unchanged from previous sections.
CORE 97, SECTION 7 Depth 055,0-955.4 m

As before, fractures revert fo about 207 from horizontsl. Additional smount of cors here possibly resulting from
wpacing out of basalt during curation,
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CORE 88, SECTION 1 Depth: 965.0-968.6 m
Highty fractured coarse grained glomerophyric basalt, medium dark gray (N5). No grain size varlations over core.
No vesicies, Fractures genarally within 20° of horizontsd with some high angle cross-cutting. Mostly smectite filled,
raraly with later analeite,

CORE 88, SECTION 2 Depth BE6.5-968.0 m
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] Atteration

As bafore, no textural variation whaticever, Many fractures, dominantly inss than 20° and about 80" but other
ighes angles. Smectite lifled throughout.

CORE 98, SECTION 3 Depth 068.0-850.6 m

. —1 -
A betare, i changs in lexiure of color. Frecturing intanse, dominated by the 20 direction with many hgh angle
i 4 o cunting, Al smeetite filled,
| —
- CORE 88, SECTION 4 Depth 58.6-861.0 m
- — 7 Fractured coarse glomerophyric hasslt &5 before. Fracturm dominated by 50° ariantation><20" position comman
= also, No textural veriotiom observed except coarse pieces in Piece B, elongute rone (resorbed clast of coarse grained
- 3 = basait?).
- — -
— CORE 98, SECTION & Depth 861.0-962.5m
=1 —1 ] s betore, very unitorm g yrie basalr, W intense, near most camman with high sngle
- = cros cut frequent,
50— — CORE 58, SECTION B Depth 962.5-964.0 m

4 A befors, fractusing less interes and dominated by high angle fractures. Again smisctite fills.
CORE 98, SECTION 7 Depth B64.0-B64.4 n

Coare grained haalt as hefore.
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