6. SITE 27

The Shipboard Scientific Party!

SETTING AND PURPOSE

The northern margin of the Demerara Abyssal Plain is
bordered by a low ESE-WNW trending rise known as
the Barracuda Ridge. North of South America, the
eastern margin of the Demerara Abyssal Plain is formed
by the Barbados Ridge. An extensive sedimentary sec-
tion of the Barbados Ridge is exposed on the island of
Barbados and consists of a series of radiolarian to
planktonic foraminiferal and calcareous nannofossil bio-
genic sediments interlayered with ash beds. This series,
known as the Oceanic Formation, has been described
in detail by Jukes, Brown and Harrison (1892), Beck-
mann (1953) and Saunders and Cordey (1968). The
pelagic sediments of the Oceanic Formation range in
age from Lower or Middle Eocene through Miocene,
and rest with angular and erosional unconformity on
complex contorted flysch-like sedimentary strata, al-
most devoid of fossils, referred to as the Scotland
Group.

The nature of the sediments and basement in the north-
ern part of the Demerara Abyssal Plain to the east of
the Barbados Ridge hasbeen thought to differ markedly
from those to the west and south. Profiler records
alonga traverse at about 16°N latitude, made by H. M. S.
Vidal in 1965 (Collette et al., 1969), show the sedi-
ments to the east, in the northern part of the Demerara
Abyssal Plain, to have a different appearance from
those of the Barbados Ridge; the underlying “basement”
is not as smooth as is typical for regions adjacent to the
continental margin off eastern North and South Amer-
ica (Ewing et al., 1966).

To determine the nature of the sediments and “base-
ment,” Site 27 was selected on the northern margin of
the Demerara Abyssal Plain, south of the Barracuda
Ridge. At the site, a rather rough “basement” is over-
lain by 0.3 to 0.6 second of acoustically transparent
sediment. The site also lies in the region traversed by the
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North Equatorial Current in the western Atlantic Basin,
and it was expected that the distribution of planktonic
fossils in cores from this site would aid in correlation
between the Mediterranean and Caribbean provinces.

SITE SURVEY

Survey operations in this area were carried out by the
R/V Vema between February 20 and 24, 1969. Figure 1,
constructed from Vema echo-sounder measurements,
shows the topography surrounding the site, the location
of two reflection profiler transects, and the location of
the drilling site on the southern flank of the Barracuda
Ridge.

Figures 2 and 3 are the two reflection profiler transects;
they show two subbottom reflectors present above a
rough basement. The uppermost and strongest reflector,
at 0.08 second, appears to correlate with two turbidite
layers sampled between 67 and 70 meters during the
coring operation. The second and weaker reflector, at
0.28 second, correlates with turbidite beds sampled at
236 to 248 meters in the section. The depths at which
appropriate reflecting sediments were sampled indicate
sonic velocities of 1.71 km/sec and 1.74 km/sec for
the upper and intermediate sediment series. Below these
reflectors, at a depth varying between 0.3 and 0.6 sec-
ond in this area, lies a rough “basement” reflector.

At Site 27, the depth to basement was approximately
0.53 second. Assuming that the hard limestone at a
depth of 473 meters (1552 feet) is the “basement” seen
on profiler records, an interval velocity of 1.85 km/sec
for the overlying sediments between the “basement”
and the lower intermediate reflector is obtained.

The approach to Site 27 by the Glomar Challenger was
made from east to west, beginning at 1020 hours on
February 23. On the initial crossing (on course 270)
between 1020 and 1109 hours, a reflection profiler
record over the site was obtained which showed “‘base-
ment” at about 0.5 second, and the lower and upper
intermediate reflectors at 0.25 and 0.06 second, respec-
tively. The bottom along this transect was relatively
flat at a depth of 2775 fathoms (uncorrected).

The towed gear was retrieved at the western end of this
transect, and the ship returned eastward to the site
position guided by radar control from Vema. At 1346
hours, the ship stopped to check the depth of the
“basement” reflector using the air gun and phones
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Figure 1. Topographic chart of the area surrounding Site 27 constructed from R[V Vema echo-sounder measurements. Line A-B and C-D show
the location of reflection profiler transects (Figures 2 and 3).
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Figure 2. Reflection profiler record along an E-W transect through Site 27 taken aboard the R/V Vema
February 23, 1969 (see Figure 1 for location). Two smooth intermediate reflectors are observed above
a rough “‘basement” reflector at the site.
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1969 (see Figure 1 for location). A crossing of the Barracuda Ridge is observed at the northern end of the
section,
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drifted aft with buoys. The on-site record obtained
confirmed the reflector depths to be suitable for the
survey objectives, and a PPM/beacon (Pulse Position
Method) was prepared. The beacon was dropped at
1440 hours, and the automatic positioning system was
in operation at 1515 hours. The beacon signal, although
distorted, was acceptable to the positioning system,
and the ship remained at this location for the duration
of the work at this site. The coordinates for Site 27
were later determined by a series of satellite navigator
fixes with the accepted location at latitude 15° 51.39'N,
and longitude 56° 52.76'W.

DRILLING AND CORING OPERATIONS

The drill string was started down at 1530 hours on
February 23, and spudded in at 0800 hours on the
following day. A Hycalog massive diamond bit was
used in anticipation of reaching hard formations at
depth. In order to avoid the hazards of coring before
the tool stem had been properly buried, the plan was
to drill to the first reflector, estimated at about 61 me-
ters (200 feet), and then begin coring. Upon reaching
84 meters (275 feet) with no apparent drilling breaks,
coring was begun. The first core, 9 meters (30 feet) of
brown clay of Pleistocene age, was brought up at 1230
hours. Alternate drilling and coring progressed without
event, and the formation became firmer with depth.
Table 1 summarizes the coring and drilling of Site 27.

At 2145 hours, while drilling with the center bit in
place, the first hard formation at this site was encoun-
tered at a depth of 474 meters (1554 feet). The center
bit was replaced with the core barrel, and a one-meter
(3-foot) interval was cored. The core barrel was brought
up at 0345 hours on the 26th with a 3-foot core of
laminated clay limestone, which may represent the
“pbasement” formation seen in the reflection profiler
records.

TABLE 1
Cores Recovered from Hole 27
(Using a Diamond Bit)

Core

Drill String  Penetration = Recovered
Core (m) (m) (m)
1 5337-5346 84-93 9.1
2 5394-5403 141-150 4.0
3 5489-5498 235-244 3.0
4 5498-5507 244-254 4.3
5 5622-5631 369-378 5.5
6 5707-5716 454-463 2.4
7 5727-5728 474-475 0.9
Total 29.2

TABLE 1 — Continued
Cores Recovered from Hole 27A

(Using a Diamond Bit)

Core

Drill String  Penetration ~ Recovered
Core (m) (m) (m)
1 5279-5298 25-34 9.1
2 5298-5307 45-54 3.2
3 5307-5316 54-63 3.0
4 5316-5325 63-72 9.1
5 5325-5335 72-81 6.7
Total 31.1

Drilling at Hole 27 terminated with this core, and the
drill string was withdrawn to the mud line. Hole 27A
was spudded in at 0800 hours on 26 February without
moving the ship from the initial site location. The
objectives of this hole were to sample the upper section
of the sediments down to 275 feet (80.8 meters), the
depth at which coring commenced at Hole 27. Special
emphasis was placed upon trying to sample the material
composing the upper reflector, which had been drilled
without a break on the earlier hole.

It is evident from the coring data (Table 1) that core
recovery was higher at this site than at previous sites
on this leg. Holes 27 and 27A list core recoveries of
53 and 68 per cent, respectively. There are two chief
reasons for this improvement: 1) the sediment in the
upper 366 meters (1200 feet) was a relatively soft
plastic clay which was readily cored and retained; and,
2) where harder clay sediment was encountered, the
inner core barrel was used without a liner. This de-
creased the tendency of the cored material to jam the
lower portion of the core barrel, thus preventing the
further entrance of sediment.

Hole 27A terminated at 1755 hours on February 26.
after completing the coring of the upper sediment sec-
tion at this site. The drill string was tripped to the
surface and the tools laid down at 0550 hours on the
27th. At 0600, the ship was under way for San Juan.

LITHOLOGIC SUMMARY

For detailed lithology and paleontology see Hole Sum-
maries. (See pages 112-123).

Coring at Site 27 began at 83 feet (25.3 meters) below
the sea floor in beds of late Pleistocene age and ended
at 1557 feet (474.6 meters) in beds of late Eocene.
Four general lithologic types were encountered: 1)
“deep-sea” clays, brown to greenish-gray, with very
little silt, interbedded with 2) thin scattered turbidites
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of fine sand to silty clay; 3) calcareous clays; and,
4) laminated waxy clays, noncalcareous at the top,
calcareous and cemented to hard laminated claystone
or impure limestone at the bottom.

Except for a 10-foot interval between 220 and 230 feet
(67.1 to 70.1 meters), the Pleistocene beds from 83 to
305 feet (25.3 to 93.0 meters) consist largely of grayish
brown and brown plastic clays with some dolomite,
very low silt content, and few fossils. The scarce detri-
tal minerals are of silt-size, and are largely quartz with
minor amounts of feldspar and micas, including chlo-
rite. Small “patches” and streaks (probably beds dis-
turbed by the coring) of light bluish-gray clay occur in
many places. Some of the blue clay is crumbly and has
the waxy look of bentonite. Interbedded with the clay
are occasional very thin stringers of medium gray fine
sand, silt, and silty clay that are probably small turbid-
ites.

Between 220 and 230 feet (67.1 and 70.1 meters) are
two turbidite beds, two to three feet thick. These con-
sist of medium-gray, fine-grained sand and silt grading
up into dark gray, silty and non-silty clay. The sand
consists of about 75 per cent quartz, mostly angular,
but a few grains are well-rounded. The remaining 25 per
cent is mostly plagioclase feldspar, muscovite and
chlorite, plus small amounts of a wide variety of other
minerals; these include: biotite, chert, pyrite, pyroxene,
hornblende, apatite, zircon, olivine, tourmaline and
calcite, both as angular fragments and small crystal
aggregates. Some of the olivine and pyroxene fragments
are the centers of pieces of chlorite or aggregates of
clay minerals. The olivine and possibly the pyroxene
suggest a different source area from that which contrib-
uted the bulk of the sand.

The hole was not cored from 305 to 462 feet (93.0 to
140.8 meters). Most of the Pliocene must be within
this interval.

Beds of Miocene age were cored from 462 to 492 feet
(140.8 to 150.0 meters) and from 772 to 817 feet
(235.3 to 249.0 meters), the bottom of the latter inter-
val being either early Miocene or late Oligocene. The
beds consist largely of grayish-brown to olive-gray,
silty to slightly sandy plastic clays with some glauco-
nite and pyrite. At about 775 and 815 feet (236.2 and
248.4 meters) there are two turbidite beds, each about
10 centimeters thick, consisting of fine sandy silt grad-
ing upward into silty clay. The mineral composition is
similar to that of the Pleistocene turbidites, and the
beds also contain plant “trash”.

The hole was not cored from 817 to 1210 feet (249.0
to 368.8 meters). Oligocene beds from 1210 to 1240
feet (368.8 to 378.9 meters) are greenish-gray, slightly
silty, calcareous clays with abundant nannoplanktonic
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fossils but no foraminifera. These beds are probably
deposited near the bottom of the zone of carbonate
compensation; the foraminifera were dissolved, but the
nannoplankton remained intact.

The interval from 1240 to 1488 feet (378.0 to 453.5
meters) was not sampled. Upper Eocene beds were
cored from 1488 to 1518 feet (453.5 to 462.7 meters),
and from 1554 to 1557 feet (473.7 to 474.6 meters).
The upper interval consisted of laminated tan and
bluish-green, fairly hard waxy clay that looks like ben-
tonite?, with radiolarian fossils and minor detrital
grains of quartz and feldspar. The beds are remarkably
similar to the Oceanic Formation (Upper Eocene) of
Barbados. The lower interval consists of calcareous clay
that grades down into light-colored, finely laminated,
hard calcareous claystone or impure limestone with
radiolarian and nannoplanktonic fossils. Within the
limestone there are beds 1 to 2 millimeters thick which
look graded—coarser at the bottom to fine at the top—
even though all the noncalcareous material appears to
be clay plus radiolarians. The top of many of these beds
appear to be truncated by the base of the next overly-
ing beds. Some of the thin beds show undulating cross-
bedding sug%estive of ripple marks. The bedding dips
at about 24° to the axis of the core; either the drill
angled sharply between the upper and lower cored
intervals in the bentonite, or there is an angular uncon-
formity between the noncalcareous and the calcareous
beds.

Despite the dip, the beds are free of fractures and
joints that would suggest any severe structural defor-
mation since deposition.

The presence of Radiolaria and nannoplankton, the
absence of foraminifera, and the partial cementation
by carbonate suggest that deposition was near the
bottom of the zone of carbonate compensation.

PHYSICAL AND CHEMICAL PROPERTIES

Natural gamma-radiation in the upper portions of the
holes drilled at Site 27 is similar to that found at other
sites for clay sediment (1800-2300 counts/1.25 min.).
Significantly higher values were recorded in Cores 3

In fact, so strongly does this clay resemble bentonite that it
was identified as such on shipboard and was so reported in
the preliminary report on Leg 4 in Geotimes (August, 1969,
pp- 14-15). However, a “rapid” chemical analysis, X-ray
powder pictures and electron microscope photographs, pro-
vided through the courtesy of Charles Milton, George Wash-
ington University, and L. Shapiro, M. Mrose and E. J. Dwornik
of the U.S. Geological Survey, show that the clay consists
mostly of kaolinite and quartz with minor montmorillonite
and possibly very small amounts of ferri-sepiolite and calcium
apatite. From the small specimen examined it was not possi-
ble to say whether the assemblage represents in situ alteration
of volcanic material or whether it is a detrital sedimentary
clay derived from a land source.



and 4 (up to 3300 counts). The organic carbon content
of samples from Sections 1 and 2 of Core 4 is relatively
high (0.8 and 0.4 per cent, respectively). As at Site 26,
very high gamma-ray intensities correlate with relatively
high organic carbon content.

Densities range from 1.60 to 2.01 gm/cc; water content
ranges from 41.6 to 21.6 per cent; porosity ranges from
64.3 to 39.0 per cent. All samples show considerable
scatter. Mean values for each core are presented in
Figure 4 and show strong trends with depth. The scatter
observed in individual samples is probably indicative
of disturbance of the sediment during drilling. Sonic
velocities range from that of sea water (25°C, 1 atmos-
phere) to 1644 m/sec; as with the other measurements
the scatter is large even though the lithology changes
little.

With the exception of Sections 3 and 4 of Core 5, the
carbonate content of the clays ranges from nil to 2.8
per cent. In the latter two sections the carbonate con-
tent averages 30 per cent. The carbonate in these sec-
tions is biogenic; considering the water depth of 5251
meters, the water must have been shallower during the
time of deposition (Eocene) or the material has been
transported into the area by turbidity currents. The
latter seems more likely as the carbonate content of
Core 6 is similar to that of Cores 1 through 4.

The organic carbon content is low (nil to 0.1 per cent)
except for Sections 1 and 2 of Core 4 and 1, 2 and 3 of
Core 5, in which it ranges from 0.4 to 0.8 per cent.

Total salinities are about the same or somewhat less
than that of the bottom water in the area, ranging from
33.0 to 34.7 per mil (see Figure 5). Samples from
Cores 4 and 5, which appear to have relatively high
organic carbon contents, do not exhibit the low salini-
ties found at Site 26. It appears that these organic rich

layers may be relatively isolated horizons. If this is the
case then diffusion should have effectively erased any
salinities markedly lower than the bulk of the inter-
stitial solutions.

The pH values of the solutions range from 7.20 to 7.85
with the exception of one sample (27-3-2) which has a
pH of 8.25. The latter solution was expressed from a
calcareous clay. The variation in Eh, pH, total carbon
dioxide and total salinity with depth is presented in
Figure 5. The pH values of the solutions vary widely
but show a slight overall decrease with depth. There
is only a very rough correspondence between low pH
and high carbon dioxide content, and this is contra-
dicted by the overall decrease in both quantities with
depth. Total carbon dioxide contents range from ap-
proximately one-quarter that of surface sea water
(12.5 ul/ml) at 374 meters to 3.5 times that of surface
sea water (162 ul/ml) at 145 meters. Eh values appear
to mirror pH values, showing a slight increase with
depth; values range from +420 to +495 millivolts. The
Eh and pH of the interstitial water, expressed from a
core containing finely disseminated pyrite (27-4-1),
were +450 millivolts and 7.85, respectively.

These values (Eh and pH) cannot represent a solution
in equilibrium with pyrite. In view of the difficulty in
obtaining meaningful Eh measurements and the above
case, it appears that the Eh values recorded must be
considered as being of very questionable reliability.

Seven thermal conductivity measurements were taken
on the Site 27 cores (Table 2). The values ranged from
2.33 to 3.30 X 1073cal/°C/cm/sec. The normal trend
of increasing thermal conductivity downward in the
section is observed. The values for Core 5, Sections 3
and 4, are among the highest measured on Leg 4. These
observations were made in a stiff clay, which also exhib-
ited high density and low water content.

TABLE 2
Thermal Conductivity Data

Sample Depth ~ Sample Depth

Below Bottom  Below Bottom Thermal Conductivity
Hole Core  Section (feet) (meters) Lithology X 1073 cal/°C/cm/sec
27A 1 1 83-113 25.3-34.4 2.50
A 4 2 207-237 63.1.72.2 § Brown plastic clay, low silt 2.90

content.

27A 5 3 237-267 72.2-81.4 2.33
27 1 6 275-305 83.8-93.0 Plastic clay. 2.41
27 4 3 802-832 244.5-253.6 Silty clay. 2.62
27 5 3 1210-1240 368.8-378.0} D sl 3.30
27 5 4 12101240 368.8:378.0] CC BrecmiSh Ay 3.26
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Zz w 5 F —T—T—T— GAMMARADIATION
o LITHOLOGY O 8 = 8 {counts/7.6 cm/
: TJ =] WET-BULK DENSITY (gm/cc) 1.26 min)
AGE N AND PALEONTOLOGY m ft. @ 12 14 16 1.8 20 22 0 1000 2000 3000
xN-3F+ ] L [ R T
Depth below sea floor 235.3 m |
-+ 1
Greenish-gray (5 GY 4/1) -
® stiff mottled clay with —
s some sandy patches (a -2
S turbid;te disturbed by -
A coring). i -
33 .
¥ §| Dark olive-brown to black ® -1
S ¢| stiff clay (2 YR 4/0). 1,
a g @
w -~ -
é s : Greenish-gray stiff ]
S T ,§ mottled clay. L s
= =
Soe :§ Dark olive-brown to black XN->1 ]
= S 5| (2 YR 4/0) stiff clay. —+ 6
= $L ’ -
K S| Greenish-gray (5 Y 3/1) 2
S §| stiff clay mottled with -7
~ e -l
§ & 5 GY 4/1. .
§ Dark olive-brown stiff =Lg
S clay. > =
s =
Greenish-gray clay TFo
(5 BG 4/1?. :
— Dark olive-brown stiff, ¢/ F+>13 Fmo
Greenish-gray calcareous Tn
clay. =
Light olive-gray cal- T2
careous clay. —~ 3
4_:-13
T

(6]

11

llllllllll

Figure 8. Core 3, Hole 27.



Tr Z \ PHYSICAL PROPERTIES
i E g O> . P;JOROSI;)Y (%qunw NATURAL
4 w T —F—7—5—% cawmaRADIATION
z LITHOLOGY 6 9 E8 (o8 v
AGE N AND PALEONTOLOGY m. ft. €0 53  WETBULK DENSITY (gm/ce) 1.2 min)
2 14 16 18 20 22 1000 2000 3000 4000
TR— T 1 1T 1 1 13
Depth below sea floor 244.5 m - _’5
1 A s o
Dark reddish-brown to ®:® ~ A L
dark gray slightly silty —
clay. -+ 2 —
—=+3 }
® -3
- =
-+ 4
o .
8 ® =T > I
~§ 4
w 8 i
o o 2—
=] 3
S = | Brownish, dark gray clay -+ 7
= ? 8| (disturbed by coring). -1 2
r & - ]
e 5 Dark olive-green clay. T8
w
§ Black-brown clay. ¥("D-@) e
- _" 9
Greenish-gray clay with
& darker (5Y 2/1) 3 n - ~
mottling. ® > J1o
Brownish clay (5 B 5/1). ] i
Greenish-gray mottled _—
clay (5 YR 2/1 - 5 G 4/1). 1. :
Ve]lwish-greere clay, N 3
sandy at base (5 GY 6/1 -
+4/1). Turbidite. N+ EL 413
Greenish (5 G 4/1) mot- T4
tled (5 B 5/1) clay with 1
dark brown (5 Y 2/1) N
specks. 15
Jie
5
~+17 4
s
ET
-6 —+ 20
—+ 21
+22
JHIES
723
-
T2
:-ZS
T26
8
T2 6
28
T2

Figure 9. Core 4, Hole 27,
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r Z PHYSICAL PROPERTIES
= O | POROSITY (% vol)
w a = o> 0_20 40 60 80 GAM:;:T::DAII;\TlON
4 L I T 1
o L'THOLOGY O 8 — 8 (counts/7.6 cm/
-3 WET-BULK DENSITY (gm/cc) 1.25 min)
AGE N AND PALEONTOLOGY m. ft. ® 3 1.2 14 16 1.8 20 22 0 1000 2000 3000
Depth below sea floor 368.8 m | I | I o
ONGEYEE
=1
Dark greenish-brown (10 -
YR 4/2) and grayish blue- e
green (5 BG 4/2) slight- - 2
ly silty clay badly dis- -1
turbed by coring. B 5
Light blue green calcar- mN-"> 1 —
eous clay (5 BG 7/1). 1,
Hard olive gray shaley :
Timestone (5 Y 4/2). 5
Blue green calcareous mN- >~ ]
clay (5 8 6/1). 4
Light olive calcareous 2—_
clay (Y 5/3). +7
}g Grayish blue-green cal- -1
careous cl 5 BG 4/2). “L
3 clay ( /2) wi® ~| 2 8
- 5 Dark gray calcareous =
= S| clay %5 Y 4/1). T
é . § Gray slightly silty clay ]
2 3| N4 M »[3 FI0
E 'g Bluish-gray clay (2.5 ]
3 § B 5/1) - pyrite. L
Y —
§‘ Gray clay N4. _‘le
& Greenish-gray slightly ]
silty calcareous clay -
(5.G6Y 6/1). NP 413
Greenish-gray (5 G 5/1 1_14
and 5 G 6/1) calcareous
clay. ]
Some diatom -nannofossil N#;® > 15
marl. ]
:—16
Very calcareous greenish- 5
gray (5 G 5/1) clay with ]
boudinage of lighter 417
greenish-gray (5 G 6/1) o
clay and marl. -
N# > —18
® - T
-6—-20
—+21
+22 5
723
T 24
T2
o
T26
8-
—‘
F7 |6
T2
T2

Figure 10. Core 5, Hole 27.



Tr 2 PHYSICAL PROPERTIES
- o) | POROSITY (% vol) RATURAL
‘2 &' e 86‘ 0 20 40 60 8 Gayma RADIATION
o LITHOLOGY o 8 - O (counts/7.6 cm/
— WET-BULK DENSITY (gm/cc) 1.25 min)
AGE N AND PALEONTOLOGY m. ft. (9 D3  WeTSULKDENSTYlgmke) o oo
Depth below sea floor 455.1 m I [ ! ot I
41
g- 2
4 1
-3
b
-+ 4
_{
bt 5
8 mN-;@ - :— 6
;‘g xR# {2
i 8| Green-gray (5 G 6/1) to TI7
= . | brown to red brown (7.5 Ré >
= § Y 5/4) radiolarian-rich X n
- claystone fragments mix- mN- > — 8
= & | ed with mud (mixed by .
< % | drilling). Waxy appear- 49
S | ance like bentonite. -
] i
Radiolarian-rich "waxy" .
claystone, grayish- —L“
brown (2.5 Y 5/2) pale ]
blue-green (5 BG 7/2) -
and gray blue-green (5 F12
BG 5/2). R > ]
4113
3L14
415
e
5]
:-17 4
—_:'-18
-
.
—+19
-6--20
3-21
51'-22 5
723
T2
:—25
T 26
8
Ta7 6
Tz
T2

Figure 11. Core 6, Hole 27.
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PHYSICAL PROPERTIES

T Z
E (@] c') POROSITY (% vol) NATURA
w - > ATURAL
- 0 20 40 60 80
w GAMMA RADIATION
s LITHOLOGY a8 9 £8 (oounts/7. e
AGE ~N AND PALEONTOLOGY m. ft. ¢0 3  WETBULKDENSITY gmico) 1.25 min)
1.2 14 16 18 20 22 0 1000 2000 3000
xR#;xN-;@: | | 1 | I ‘ |
xN- =
Depth below sea floor 473.7 m — 1
Banded calcareous clay- N-> 7]
. stone. Very well bedded 2
S| with average dip 24°. -1
& Laminae 1-5 mm thick, R~ 1
$75| alternating green-gray —=+3
w 2 5| and white bands with 1
] g‘ occasional graded bedding ]
IS .2 8 from white sandy silt- T4
i % =] stone to dark green-gray 7
E 8| claystone. L &
83 E
&8 <]
.W
8 +
2_.
4, )
_':- 8
+Fo
8
3 Fm
N
T
F2 3
4:-13
T
415
F6
5
<417 4
s
:)- 19
L
6-«»20
—+21
T2205
723
T
+25
p
8:‘-2b
T2 6
T8
T2

Figure 12. Core 7, Hole 27.



PHYSICAL PROPERTIES

T Z
- (o) 6 POROSITY (% vol) P
I-I-l a = > 0 20 40 60 80
z LITHOLI Y w (l—) I GAMMA RADIATION
OG (counts/7.6 cm/
— WET-BULK DENSITY (gm/cc) 1.25 min)
AGE N  AND PALEONTOLOGY m. ft. (@ o Versuemsmvomed - azsmo
N3 F | | [ T
Depth below sea floor 25.3 m |
“+1
Grayish-brown (2.5 Y 5/2) -T2
plastic clay, slightly -1
silty. Contains a few 1
black manganese nodules T3
and pyrite. Badly dis- ®" 1
turbed. =)
-+ 4
— S
Grayish-brown clay. e
Watery core, not cut. 2
4, .
_':— 8
1’ é
r3 FI0
Grayish-brown clay. TJu
Core not cut. ]
F2
413
Ja
, 4
: ®- 415
Grayish-brown (2.5 Y 7
5/2) sticky clay. +16
Manganese nodules > 5':
(between 50-65 cm). > 117
Grading to :
®:® |
Pale brown (10 YR 6/3) -
zeolitic clay. -
+19
>}
®-r61
Brown (10 YR 5/3) T2
slightly silty, \]lery ]
ticky plastic clay. ]
sticky p clay 1.
_(
®:©O723
T2
Brown (10 YR 5/3) ® 4 5
slightly silty sticky -
plastic clay between 27- b
34 cm mottled greenish + 26
blue gray. 8-
Pale blue-green clay T27
with greenish-gray clay 7
and gray sandy silt dis- ) .
turbed (turbidite). s ®~ 128
Brown (10 YR 5/3) slight- -
1y silty plastic clay. L 29
@;@-»

Figure 13. Core 1, Hole 27A.
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T Z : PHYSICAL PROPERTIES
w E g O> , P:;ROS:;Y (%Gzon " NATURAL
Z w I T GAMMA RADIATION
2 LITHOLOGY o 9 E8 (counts1.6 ol
= WET-BULK DENSITY (gm/cc) 1.25 min)
AGE N  AND PALEONTOLOGY m.ft. @) I  wersuwosssivime i2smo
Depth below sea floor 44.8 m Fr Il T
:»— 1
i
13°
-+ 4 ——
Brown plastic clay, like ] 3
? 27A-1-6 (not cut). =1 5 —
Section 2 is extensively e
contaminated with bits 2]
of broken plastic core 4.
liner. I
? ? - 2
Brown plastic clay with 43
pale blue-green mottling. —
:— 9
Light brownish-gray (10 =
YR 6/2) silty sandy clay ®;®"'3 FT0
with pockets of medium ]
to dark gray sandy silt. _
il
Grayish-brown (10 YR 5/2) _
plastic slightly silty Al
clay. \N) 7] 12 3
Graded turbidite bed, D:O~ ]
fine dark gray sand at ® >4113
bottom grading upward in- -
to gray clayey silt at Jis
top. Disturbed by coring. =
Light brownish-gray (10 T s
YR 6/2) to yellow-brown ]
(10 YR 5/4) silty clay 7
with rusty (pyrite?) Tie
nodules. 5
Light bluish-gray plastic 1.5
clay. o 4
Grayish-brown (10 YR 5/2) T
slightly silty plastic ~
clay. -
+419
6 —+20
421
el
-+
] 22 5
723
Ta2e
T2
T 26
8—
.
Ta7 6
4
T8
Foo

Figure 14. Core 2, Hole 27A.



r 2Z PHYSICAL PROPERTIES
= O ) POROSITY (% vol)
'] a. = O> o 20 40 60 80 GM:ATURALO
2 w I — AMMA RADIATION
= LITHOLOGY a8 9 £9 A
AGE N AND PALEONTOLOGY m. ft. ¢) 3 WET-BULKDENSITY (gm/cc) 1.25 min)
12 14 1.6 18 20 22 0 1000 2000 3000
Depth below sea floor 54.0 m | | | L I |
41
__ l_.L
® -~ T2
Gray (10 YR 6/1) clay N
badly disturbed with pale ]
brown (10 YR 6/3) at base. 11'3
Dark brown sandy nodule % i
at 75 cm. ®’®’ i
® 1r .
Brownish-gray clay, very -
badly disturbed; contam- “+ 6
inated by plastic liner. -
2
17
? ? . . ]
Clay mixed with broken -8
pieces and splinters of ]
plastic core Tiner. T
T 9
Greenish-brawn (10 YR 3 FTo

5/2) mottled plastic
clay, slightly silty.

Greenish-brown (10 YR
5/2) mottled plastic
clay. Badly disturbed.

T
—
—

T
—
1)

Fine gray-brown sand
(4] cmg.

Gray (10 YR 5/1) to
greenish-brown (10 YR
5/2) variegated clay.

Brown (10 YR 5/3 to 10
YR 5/4) slightly silty
plastic clay.

L
—
'S

I
||14J'11|xl||1|

L8

«w

T
—
(7]

1
T
—_
o

17

-18

pra el

r—19

o

20

||||lnj_111[|||l
~N
N

- 24

25

r26

=27

[
1

29
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Figure 15. Core 3, Hole 27A.
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PHYSICAL PROPERTIES

SITY (% voll
PORO:! (% vol) NATURAL

(>5 0 2 40 60 80 GaAMMA RADIATION
-

LITHOLOGY
AGE ANDIPALEONTOLOGY m. B ST o o'
= L A A D B A

Depth below sea f oc’)r 63.1Tm

(counts/7.6 cm/

ZONE
DEPTH

SECTION

LITHO-

Greenish-brown (10 YR 5/2)
plastic clay. Light blu-
ish-gray (5 B 7/1?. Pale
brown (10 YR 7/4) calcar-
eous clay.

Brown (10 YR 5/3) non-
calcareous clay. ®~

Small black nodules be-
tween 104 and 120 cm.

Thin bands of light blue ®.>
clay at 131 and 138 cm.

Very uniform brown (10 YR
5/3) non-silty to very
slightly silty clay.

Light brownish-gray (10 YR
6/2) clay with pockets of
greenish-gray sandy silt.

Brown (10 YR 5/3) plastic :®
clay with mottles of blue-
gray surrounding dark gray

-—

Lol

i

traalaaagld

silty pockets.

Laminated olive-brown (2.5
Y 4/4) and dark gray-brown
clay.

contorted (from coring)
turbidite medium dark gray
clayey silt and fine sand.

Brown (10 YR 5/3) clay with\
spiral inclusion of gray ®'F-
turbidite clay. TN

Medium gray clay grading
downward into darker gray F1a
turbidite silt graded at EeBeseatens
1-2 cm intervals. Par- - (F) -~ R P
? ? | ticle size increases to > Fis

fine sand in lower 5 cm.

Light bluish-gray to brown
slightly silty clay.

Brown (5 YR 5/3) clay, @;
Tittle silt.
Dark brown (10 YR 4/3) —~__
clay with darker streaks
(pyrite?).

Gray (10 YR 5/1) plastic
clay mottled with dark

brown (10 YR 6/3) and brown
(10 YR 5/3). ®

Gray-brown (10 YR 5/2)
plastic clay with Tight
blue-gray streaks.

W

10

13

plevaa e

N

L1

16

i

praa bl

¥

*I
o

llllllllllllll

Brown (10 YR 5/3) plastic
clay with bluish-gray clay
intrusion and silty pock-
ets between 43-53 cm.
H

Gray-brown (10 YR 5/2) ®:® -7
plastic clay with brown /

A

(5 YR 5/3) interbeds
warped downward by coring.
Brown (5 YR 5/3) plastic

clay with gray-brown (10 ®'~
YR 5/2) interbeds.

Badly disturbed core:
Brown (10 YR 5/3) and gray- 8
brown (10 YR 5/2) plastic
clay with numerous streaks
and p(()ckets 01)‘ Tight blue-
gray (5 B 7/1) clay. S
Brown (10 YR 5/3) plastic ® ®
clay.

OTive-gray with fine silty |
sand pockets interbedded CC’®—
brown and gray-brown clay =

25

T
N
=N

L
~
<

T
~
=]

llllIlIlllllll

T
~
©

Figure 16. Core 4, Hole 27A.
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r Z PHYSICAL PROPERTIES
E (@) 6 POROSITY (% vol) ——
w b4
= 2= 0_20 40 60 80 gayma RADIATION
r4 w I AMM
o LITHOLOGY o 9 E3 FFT T s
= WET-BULK DENSITY (gm/cc) 1.25 min)
AGE N  AND PALEONTOLOGY m.ft. 60 I Wersuoewsmomed - ‘essmo)
= 1T 17 1T 1 [ 171
Depth below sea floor 72.2m T !
Gray-brown and brown clay 1.
with blue-gray streaks. T !
=+3
1
u
+4
Brown (10 YR 5/3) and p—t= 5
? light brownish-gray (10 @ > -
YR 5/2) plastic clay N
with minor patches and. ‘L 6
streaks of light blue- B
gray (B 5 7/13. 2‘_1 ,
Light blue-gray clay N
with friable claystone d: a
areas. 3 I8
Light brown-gray (10 YR ]
6/2) and brown plastic I
clay with a few gray .
streaks. -3 17
Medium gray (n-4) silty -
clay (turbidite?). +1
Brown plastic clay with =
gray sandy nodules at TF12
88, 100, 127, 130 cm. B
Poorly sorted sediment, ]
may have bentonitic TF13
binder. 4]
Slightly mottled gray- Fia
b;own to brown plastic .
? ? clay. ®
>
=15
Brown clay with patches .
of friable blue-green =
bentonite (?). 5 —+16
Gray-brown plastic clay -1
with stringers of olive- T
brown and 1ight blue- -
gray clay. i
Brown-gray (5 YR 6/2) ]
clay with olive, medium 1
gray, and light blue- @,@/3 7]
green inclusions. Badly L6
disturbed. N/ > F20
Brownish-gray (5 YR 5/2) i
plastic clay with gray 42
and light blue-green sl
mottling. .
Brown (10 YR 5/3) / J#
plastic clay with light /_ g
blue streaks. (OF 723
Light blue-green friable 1
silty clay. T24
Brown (10 YR 5/3) to
gray-brown (10 YR 5/2) 4.
plastic clay. -
Gray-brown (10 YR 5/2) ]
plastic clay. 8_'26
Light gray (10 YR 6/1) -1
plastic clay mottled with +27 6
gray-brown. :
Gray-brown (10 YR 5/2) — .
plastic clay mottled with B
dark gray to black. 1
- 29

Figure 17. Core 5, Hole 27A.
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